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FOREWORD

This bibliography was jointly sponsored by the Civil Aeromedical Research

Institute (CARl), Federal Aviation Agency; 6570th Aerospace Medical Research
Laboratories (6570 AMRL) and USAF School of Aerospace Medicine (USAF SAM),
both of the Aerospace Medical Division, Air Force Systems Command. The
work was conducted under CARI Project AM 901.61-60.8; 6570 AMRL Project
7222, Task 722202; and USAF SAM Project 7930, Task 793003. The bibliography
was funded in part under Air Force Contract D. 0. (33-657)62-382 between
Aerospace Medical Research Laboratories and Civil Aeromedical Research
Institute.
This bibliography has been cataloged by Civil Aeromedical Research Institute
as CARI Report 63-30.
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ABSTRACT
This bibliography, the result of joint effort by the Civil Aeromedical Research
Institute of the Federal Aviation Agency, the Aerospace Medical Research
Laboratories, and the USAF School of Aerospace Medicine, is the basic volume
of a planned series to be continued in annual supplements. The bibliography
attempts a comprehensive listinq of all scientific research in the areas of
acceleration, vibration, deceleration, weightlessness, and protection and
survival research. Scope of the fields surveyed includes rather broad areas
of prolonged acceleration including blast and impact, vibration, weightlessness, and restraint and escape systems including capsules, ejeQtion, and
evacuation. The bibliography is arranged alphabetically by author into four
sections, and contains 10, 306 entries (Acceleration, 6,470; Vibration, 1,058;
Weightlessness, 873; and Escape and Restraint, 1,905). Approximately 70
percent of the entries include abstracts. Although this attempt has been
comprehensive, covering materials appearing as early as 1818 and as late
as November 1963, the bibliography is intended only to aid, and not supplant,
formal literature search by the working scientist.
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PREFACE

Earlier this year President Kennedy stated "One of the major opportunities
for enhancing the effectiveness of our national scientific and technical
effort and the efficiency of Government management ofresearch and
development lies in the improvement of our ability to communicate information about current research efforts and the results of past efforts."
(Science, Government, and Information. The Responsibilities of the
Technical Community, and the Government in the Transfer of Information.
A Report of the President's Science Advisory Committee. The White House.
January 10, 1963. p. III). This work has attcmptcd to fulfill specific
recommendations made by the President's Science Advisory Committee in
the above report.
In the past decade the problem of keeping current with research in progress,
within even very limited areas of speciali7ation, has becom3 increasingly
difficult. Literature searches in a particular subject area are often complicated by the papers published in obscure or cross-disciplinary subject
fields. As a result of the geometric progression of knowledge, scientists
cannot devote the time necessary to adequately search the literature either
to discover whether the work has already been done or to find all of the
pertinent research references related to the contemplated work (see Little
Science, Big Science, by Derek D.S. Price, Columbia Uniersity Press,
1963).
This is particularly true for aviation and aerospace medical research.
Specialized areas of investigation, such as weightlessness or prolonged
acceleration involve scientists, physicians, and engineers studying common
problems through quite diverse approaches. Results of such research are
found scattered throughout the literature; for example, recent acceleration
work has been reported in such diverse publications as Poultry Science,
Journal of the Institute of Aeronautical Sciences, Alumni Bulletin of the
University of Pennsylvania, Popular Mechanics, and the American Journal
of Roentgenology, Radium Therapy, and Nuclear Medicine. In addition, for
every published paper, useful work has often been done but not published.
Results of research presented a. scientific meetings usually precedes journal
publication and due to the lag time required by program cut-off dates, even
these data may be "old." Thus a considerable proportion of the total
knowledge remains unpublished: raw data stuffed in laboratory cabinets,
notes in personal communications, unpublished speeches, "in-house"
memorandum response to specific problems, or a multitude of places not
readily accessible to all scientists. For illustration, unless engaged in a
specific government contract, a university professor interested in acceleration
might be unaware of much research reported only in government reports,
contained in classified docum.ents, or of a proprietary nature.
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This bibliography is therefore intended to aid, but
literature search by scientists working in the area
tion, deceleration, and weightlessness as well as
research. It is hoped that this may prove a useful
"jumping off" point.

not supplant, formal
of acceleration, vibraprotection and survival
research tool as a

Historically this bibliography is the result of a combined program by the
Physical Anthropolog' Section, Protection and Survival Branch, Civil
Aeronedical Research Institute, Federal Aviation Agency, Oklahoma City,
Oklahoma; Envii-onmental Stress Branch, Aerospace Medical Research
Laboratories, Aerospace Mcdical Division, Wright- Patterson Air Force Base,
Ohio; and Biodynamics Section, USAF School of Aerospace Medicine,
Aerospace Medical Division, Brooks Air Force Base, Texas, with ancillary
support from numerous research organizations throughout the world. When
it was initially discovered that all three groups were working individually
on a similar project (with the Wright-Patterson project dating back some
seven years) our efforts were combined, with continuing support from the
Aerospace Medical Research Laboratories under Contract D.O. (33-657)
62-382. At the time that this project was originally initiated, in 1960,
there existed no up-to-date acceleration bibliography, although availability
of such work was obviously needed. Since that time, five bibliographies
have been published by other groups, but none have provided a sufficiently
comprehensive basis for the literature survey required by working scientists.
In November 1961, the ad hoc working group at the Impact Acceleration
Symposium held at Brook.s AFB, and suppcrted by the National Academy of
Sciences-National Research Council, agreod to cooperate in this program
and recommended a cei.tral depository for a-cceleration research data at
the Civil Acromedical Research Institute. Objectives of our long range
program include; (1) compilation and periodic distribution of annotated
supplements of this bibliography, (2) obtaining copies of all available
acceleration research publications, (3) compilation of an easily used
reference card abstract system (McBee rim punch cards), (4) establishment
of a universal index coding system for information retrieval, (5) evaluation
and correlation of current knowledge of human tolerance to acceleration,
vibration, impact and weightlessness force fields.
For the past two years a staff of 5-8 individuals, including Lranslators,
have worked on this project full-time, with additional clerical assistance
provided by the USAF School of Aerospace Medicine and the Civil Aeromedical
Research Institute. A number of organizations and individual scientists
throughout the world are cooperating in this program by sending copies of
allacceleration reports to the Civil Aeromedical Research Institute, and
.

lines of communication have been established with most interested
researchers. Each new report is added to the McBee-rim punch card system,
abstracted, and all other references rechecked against the master file.
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It is anticipated that duplicate sets of the McBee card abstracts will be
available to authorized organizations or sci6ntists. A second file containing
classified data or information of a proprietary nature ±s maintained
separately and not included in this bibliography.
It is often' difficult to delineate areas to be included in a bibliography of
this nature. We have attempted to restrict this bibliography to the four
rather broad areas of prolonged acceleration (blast and impact), vibration,
weightlessness, and restraint and escape systems (capsule, ejection, and
evacuation).
Scientists desirous of further categorizing these areas can
do so by utilizing the abstracted punch cards soon to be available.
We
have tended to include rather than exclude some of the peripheral are:- .ff
it seemed that the reference might be of biomedical use; however, psychological areas have been largely excluded unless they directly bear on
vestibular responses or physiological aspects. The four-category breakdown is complete for each section (i.e., anything dealing with acceleration
is in that section and duplicate entries are made for other sections).
The
breakdown is arbitrary and established to make classification easier.
Masters were printed directly from the file cards, thereby enabling us to
save time and expense and avoid retyping and re-proofreading. As a result
the finished product is not as slick as one could wish but we believe
content more important.
A work of this nature can never claim total completeness,

thus it would

be appreciated if any excluded references would be brought to the attention
of the authors. While each reference has been checked and rechecked for
accuracy with the original work (unless noted), some errors are bound -to
occur. We should like to know about these also. We hope that this
bibliography, and the periodic supplements (and possibly a classified
supplement), to be published periodically, will prove useful to the
aeromedical researcher.
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THE VENUS MISSION.

138(3545):106:,

7 Dec.

1962.

The article
contains a description of Mariner II
mission, and future prospects.

including the
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Abramovitz, M., S. F. Schmidt, and R. D. Van Dyke
1953
INVESTIGATION
OF THE USE OF A STICK FORCE PROPORTIONAL TO PITCHING ACCELERATION• FOR
NORMAL-ACCELERATION WARNING
(National Advisory Committee for Aeronautics, Washington, D. C.)
RM A53E21
Aug. 1953
ASTIA AD 15 538

ABSTRACT:
The feasibility of providing an additional stick force which
leads the normal acceleration, in order to serve as a prior warning of
excessive normal acceleration in rapid maneuvers, is investigated both
experimentally in flight
and analytically.
It is determined that large
stick forces proportional to rate of change of normal acceleration can be
provided without adversely affecting the control-system dynamic stability,
and that pilots consider the feel characteristics introduced by such a
force to be very desirable.
(NACA abstract)
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Achilich, J.H.
1959
THE HUMAN DISORIENTATION DEVICE -A SIMULATOR OF
ANGULARLY-ACCELEFATED MOTION.
Ire Trans. Military Electronics.
MIL-3(3):99-104, July 1959

SUMMARY:
The Human Disorientation Device has been developed as a research
tool in the field of aviation med..cine for the generation of angularly accelerao
ed motion to enable the accomplishment of medical research in the field of
animal or human responses to angular acceleration.
The device will produce accurately known and controlled values of qngular
acceleration about two axes of rotation when the subject is seated so that
his head is located at the point specified by the intersection of the axes.
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1961
A TABLE OF
Advisory Group for Aeronautical Research & Development
Rivista di medicina aeronautica
EQUIVALENTS OF ACCELERATION TEMINOLOGIES.
e spaziale (Roma) 24(4):644-651, Oct.-Dec. 1961
ABSTRACT: A Table of Equivalents of Acceleration Terminologies is presented which
has been prepared by the Committee on Acceleration of the Advisory Group for
In this table
Aeronautical Research and Development, Aero Space Medical Panel.
the terms are grouped as to the type of acceleration, the body axis concerned,
The Committee recommends
and 'the physiological consequences of acceleration.
the following:
(I) that writers and researchers in the field of acceleration
related to mammalian subjects restrict their descriptive terminologies and symbols
to those contained in the table; (2) that the table be used as a ready reference
for equivalent translation of acceleration terminologies; (3) that large G be
used as the unit of physiological acceleration at all times; and (4) that the
metric system be used in applying these acceleration terminologies and symbols.

17
THE BIOLOGY OF FLYING.
1953
Aeronautical Research Council
REPORT OF A SYMPOSIUM HELD AT THE BRITISH ASSOCIATION MEETING IN
BELFAST, SEPTEMBER, 1952.
(Aeronautical Research Council, Gt. Grit.)
Engineering Physics Sub-comm. rept. no. EP 240
ARC rept. no. 15,927;
ASTIA AD 23 124
21 May 1953
The papers which are included deal with (1) the problems encountABSTRACT:
ered in civil flying, (2) the physiological problems in flying highperformance military aircraft, (3) skill and the airman, and (4) the engineering problems of conditioning aircraft for human occupation and control.
(ASTIA)

18'
1961
BIBLIOGRAPHY OF REPORTS PREPARED BY AEROSPACE CORPORATION
,Aerospace Corp.
FOR PERIOD ENDING DECEMBER 1960 (Aerospace Corp., Los Angeles, Calif.)
ASTIA AD-251 546.

19
EFFECT ON THE ANIMAL ORGANISM OF
Agadzhania N. A. and A. R. Mansurov
1962
OXYGEN DEFICIENCY AND PROLONGED RADIAL ACCELERATION.
In Biull. Eksp. Biol. Med. 53:42-46, April 1962 (Russian)
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Agadzhanyan, N.A. & A.R. Mansurov
1962
THE EFFECT OF OXYGEN DEFICIENCY
AND PROLONGED RADIAL ACCELERATION ON AN ANIMAL ORGANISM.
Bull. Eksptl. Biol. I Med. (Moscow) 53(4):42-46
(Joint Publications Research Service, Washington, D.C., JPRS-15346,
19,Sept. 1962).
NASA N62-17780

ABSTRACT: Animal studies are'conducted to determine the effects of oxygen
deficiency on conditioned reflex reactions of respiration and cardiac activity
and the effects of acceleration on the organs of the thoracic cavity.
Pressure
chamber experiments were conducted at ground conditions as well As at simulated
altitudes of 2000 to 10,000 meters.
The dogs used in the tests were conditioned
by the techniques of V.P. Protopopov.
The acceleration tests were conducted
in a centrifuge with a radius of 3.66 meters.
The X-ray equipment was attached
to the centrifuge for t•king photographs during acceleration.
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Agadzhanian, N.A. and Mansurov, A.R.
1962 VLIIANIE NA ORGANIZM ZHIVOTNYKH
KISLORODNOGO GOLODANIIA I DLITEL'NYKH RADIAL'NY'KH USKORENII (THE EUFECT
OF HYPOXIA AND PROLONGED RADIAL ACCELERATIONS ON THE ANIMAL ORGANISM)
itulletiu' eksperiznntal' noi bI ig.ogii
,
-%,diL~in,(Moskva), 53 (4): 42-46
April 1962.
ABSTRACT:
Conditioned motor, respiratory, and cardiovascular reflex reactions
were studied in dogs at simulated altitudes ranging from 2,000 to 10,000 m.
An X-ray study was also made of the changes in the position of organs in
the thoracic area in relation to various g values during acceleration on a
centrifuge.
In hypoxia at simulated altitudes of 6000-9000m. the vegatative
components of the conditioned reflexes were almost completely depressed and
replaced by the unconditioned ones as manifested by intensification of the
respiratory function.: and cardiac activity.
At altitudes above 9000 m.
the cardiac and respiratory functions were markedly disturbed and periodic
breathing and cardiac ,rrhythmia appeared.
Action of the centripetal
forces in the head-tail direction resulted in a reduction of the size and
intensity of the cardiac shadow, as well as a shift in the position and
deformation of the internal organs.
The character and the extent of the
changes in the roentgenological picture of internal organs is a function of
the value and duration of the accelerative forces and of the Lnitial functional
state of the central nervous system.
22
AGARD,

NATO
'1955
COLLECTED PAPERS ON AVIATION MEDICINE.
(Presented at Aeromedical Panel Meetings of the AGARD, Palais De
Chaillot, Paris)
(London:
Butterworths Scientific Publications,
ACARDograph No. 6.

1955).
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ABSTRACT: Concents include the following papers:
"La Recherche Aeromedicale
et la Technique Aeronautique" ("Aeromedical Research and Aeromeiical Technique")
by P. Bergeret; "A Brief Survey of AviationMedicine" by P. B. Lee-Potter;
"Aeromedical Interests--Looking Forward" by 0. 0. Benson; "Les Variations de
Tolerance a la Respiration en Surpression" ("The Variations of Breathing Endurances in High Pressure") by R. Grandpierre and F. Violette; 'La Vitesse
Inspiratoire Dans L'Anoxie Anoxique Conmne Methode D'Exploration De La Fonction
Respiratoire" ("The Speed of Inhalation in Anoxia with the Method of Exploration
of the Respiratory Function") by T. Lo Monaco; 'Medical Tests for Detecting
Latent Epilepsia and Fluctuations in the Level of Consciousness by P. M. van
Wulfften Palthe; "Arctic Survival Problems by K. Rodahl; "British Theory and
Practice in the Layout of Aircraft Cockpits" by H. P. Ruffel Smith; "Physiological Requirements of Pressure Cabins" by H. L. Roxburgh; "Consequences of
Loss of Cabin Pressure" by D. I. Fryer; "Recent Advances of Instrumentation of
Interest in Aviation Medicine" by C. S. White et al.; "The Nature of ColdInduced Tissue Injury" by R. B. Lewis. "The High Intensity Noise Problem in
the U.S. Navy" by C. P. Phoebus; "Tolerance to Abrupt Deceleration" by J. P.
Stapp; "La Vision Nocturne" ("Night Vision") by A. Mercier; "Some Problems in
Testing Colour Vision" by M. A. Bouman and P. L. Walraven; "Heterophoria" by
G. Ten Doesschate; and "Practical Aspects of Heterophoria in Aviation" by
J. C. Neely.
23
AGARD, Committee on Acceleration
1962
TABLE OF EQUIVALENT ACCELERATION
TERMINOLOGIES.
In M.K. Cragun, ed., The Fifth Stapp Automotive Crash
Pp. 255-258
and Field Demonstration, Sept. 14-16, 1961.
24
Air Information Division
1960
SOVIET RESEARCH ON GRAVITATION.
AN ANALYSIS
OF PUBLISHED LITERATURE.
(Science and Technology Section, Air Information
Division, Washington, D.C.)
AID Report. 60-61, Oct. 1960.
ASTIA AD 246 700

CONTENTS:
Correlation of Stanyukovich's public statements on weightlessness with
views expressed by other Soviet-area scientists;
The problem of gravitation;
Status of Soviet research on gravitation;
Correl 'ion of Soviet and Western research;
General references;

.. ......

Bibliography - Soviet area;
Bibliography - Western world;
Annual total of publications - n'-gravit-ation--in US-SRand other-Soviet-area

countries;
Biographies;
Map showing geographic locations of outstanding specialists on gravitation
in the Soviet area;
English translations of articles in the Russian language.
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Air Information Div.
1961
FUJRTHER DETAILS ON GAGARIN FLIGHT
Library of Congress, Air Information Div., Science and Technol.
Washington, D. C.
AID rept. no. 61-113, 27 July 1961
ASTIA AD 261 454

Section,

ABSTRACT: Three articles have appeared recently which contain information not
found in any of the more than 60 Soviet sources published in connection with
Gagarin's flight. The first article was written by Professor G. V. Petrovich
and published in the Vestnik of the Academy of Sciences USSR.
The secGnd is
a TASS interview with Professor V. V. Dobronravov, Doctor of Physical and
Mathematical Sciences.
The third was written by Inna Yavorskaya, whose title
is given as Scientific Secretary of the Interplanetary Travel Commission of
the Academy of Sciences USSR.
This report recounts certain details found in
these three articles and discusses their implications.
Some of the information
presented appears to support certain inferences drawn in previous AID reports.

26
Akesson, S. 1948 ACCELERATIONSPARERKAN OCH HJARNAS BLODFORSORJNING
OF ACCELERATION ON BLOOD SUPPLY OF BRAIN)
Nord.

Med.

(EFFECT

37: 70-76.

27
Akesson,
Act

.
1948
BLOOD SUPPLY TO THE BRAIN DURING ACCELERATION
Physiolopica Scandina',ica (Stockholm) 15:237-244

ABSTRACT
The possibility that the blood circulation in the brain, in an erect
position particularly under the influence of higher degrees of positive acceleration, is facilitated by a siphonic effect is discussed. A prerequisite for this
is that the vessels do not close at any point of the siphon. The weak points are
the jugu ar veins and the small vessels in the brain. Direct reasurements of
the pres ure of the cerebrospinal fluid during compression tests on the neck show
that the jugular veins are far more pressure-resistant than was earlier believed.
It seems plausible that the small vessels in the brain are, in the first place,
protecte from collapse by the hydrostatic equilibrium between the blood and the
cerebros inal fluid.
In all probability, a local artery-dilating mechanism, at
imminent over-pressure in the cerebrospinal fluid, will contribute towards keeping the iessels open.
It has been shown in Man that the pressure in the cerebrospinal fLuid can be raised to degrees above the probable pressure in the cerebral
capillaries without loss of consciousness and without any significant increase
of the blood pressure.

28
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Akrep, J.P.. 1959 ThEORY OF MTE LIQUID COLUMN ACCELEROMZZTER (Quartermaster
Food and Container Ins . c-r the Armed Forces, Chicago, Ill.) Technical
report no. 195.
- of accelerometer construction for evaluating nonABSTRACT: A new pri_..
vibratory phenomena employs ailiquid column as the reacting mass and utilizes
the apparent change in densi'ty of a contained liquid as a means of measuring
Basic advantage; appear to be simplicity, elimination of
acceleration.
frequency response problems in the sensing element, self-powering of the information pulse, and wide flexibility in range due to ease of changing liquid
denrsities, column height, and transducer ranges. A design study is outlined
for a low cost accelerometer for package testing. (Author)
29

KA0ALIZU PARASHIUTNOGO TRAV-ATIZMA.
1957
Alakseev, A.P.
Voennomed' Zh. 2:76-77, Feb.
(The Analysis of Parachute Trauma)

1957

30
UEBER UEBUNGSFESTIGKEIT AM VESTIBULAR APPARAT.
1936
Alandarov, N.S.
(Value of Training the Vestibular Apparatus.) Voenno san Delo. 2(3):94-95,

ABSTRACT; One hundred and twenty persons were trained by Kulikovskij's method
It was shown
for two months and then re-examined after a lapse of five months.
that the condition of the vestibular apparatus was not so good at this period
The results of training are therefore unstable.
as immediately after training.
Examination five months after the training period showed improvement in 59.2
percent, exacerbation in 17.5 per cent and no change in 23.3 per cent. Training
of the vestibular apparatus has therefore a certain practical value and should
be given shortly before actual flying exercises.
December 1936
ABSTRACT: Journal of Aviation Medicine 7(4): 214-215,
31
1940 CONISIDERATIONS ".CDICAUX SUR LE PARACHUTISKE
Albay Cc;-,al Ispahi
(Nedical Considerations on the Parachutist)
69:105-107)
''e .'M.cm.
(As'cri Si;

(Turkisch,.
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Alderson, Samuel W. June 1961 ANTHROPOMORPHIC TEST DUMMIES IN CRASH INJURY
RESEARCH
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection, Naval
Air Material Center, Philadelphia, Pa.
June 14-15, 1961)
ABSTRACT: Anthropomorphic test dummies are essential for crash research studies
because of unacceptable hazards to live subjects.
To be valid test subjects,
anthropomorphic test dummies must duplicate the dynamic response of the human
and must develop internal stresses similar Lo those of the human.
Although
mathematical models of spring-mass systems may describe some human responses,
such an approach is inadequate in assessing the potential for injury.
It is
believed that the most valid basis for determining human survivability under
conditions of high acceleration is to find thresholds of injury by cadaver
testing. Although there are significant differences between the injury thresholds
of cadavers and living men, cadaver data may be extrapolated to the living by
considering similar relationships observed experimentally between dead and living
animals. Present anthropomorphic test dummies are capable of providing gross
and crude data but cannot give the quantitative information needed to guide the
design and development of protective devices to minimize injury under violent
dynamic conditions.
33
Aldman, 3.
1960
DECELER,\TIONS.

PHOTCGPAY:'ETRIC
=::TOD FOR DETERMINATION OF SRiORT-TIME
Svensk !antr.teritidskrift 3:2-5

34
Ald,-n, B.
1961
SZATBELTS:
THE VALUE OF THE AUTO'OBILE SAFETY BELT.
(A Series of Lectures given on Behalf of The Swedish National Council for
Road Safety Research, Stockhom, Sweden)
International Road Safety and Traffic Review (Loneon) 9:43-46.

35
BIODYNAMIC STUDIES ON IMPACT PROTECTION
1962
Aldman, B.
Acta Physiologica Scandinavica (Stockholm) Vol. 56, Supplementum 192.
In the introduction the significance of the stretching properties of
SUMMARY:
the straps in a body restraint is indicated and it is also pointed out that this
The difficulties indiscussed in the literature.
problem has been very little
deceleration are
of
peaks
hhgh
short-term,
of
effects
volved in the study of
of trauma is
biodynamics
the
for
studies
such
of
mentioned and the importance
important
more
the
includes
investigations
earlier
of
review
The
stressed.
research activities in this field and some theories about the human tolerances
to impact acceleration stress in the short-duration impact zone and that different
opinions exist about the decisive physical quantity for injuries in this zone,
indicating the need for more accurate recording methods.
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A critical analysis i~s made of the recording methods used in earlibr work and
The background to and the
the accuracy of high-speed photography is evaluated.
planning of the present investigation are described in order to explain the
procedure used in solving the problems.
The duration of the deceleration period and the time lag between the deceleration
of vehicle and occuvant. using different restraining devices in European-built
cars, were verified in car-barrier impact tests. The experience from these tests
showed the necessity of studying the elongation process in the straps under
standardized laboratory conditions and also the need' for better recording methods.
The photogrammetric method for this study is presented, tbh accuracy and ,izefulness of this method is discussed, and the resultb f, om the &tudy of dyna-ic
testing of textile 8craps are presented.
'A method of recording strain waves in the straps is described. An equipment for
the study of deforming waves in bone structures is'described and some results
The disc stereocamera, a new application of photofrom such studies reported.
grammetric principles for recording the deformation in various materials under
dynamic load, is briefly described and a 'test on the accuracy of this recording
methocd is presented as a comparison with that of the high-speed film technique.
It was designed for
An apparatus called the steering-wheel catapult is described.
a study of the extent to which the human body is decelerated by the contact with
This catapult has also been found useful for
the vehicle of arms and legs.
investigating desirable qualities in the design of steering-wheel assemblies.
High-speed film technique was used for the recording of the effect of different
types of body restraints on anthropometric dummies under standardized conditions.
Results from these tests are given, illustrating the necessity of testing dynamically the effect of different strap arrangements in judging how effectively the
load from the straps is distributed over structures suitable for taking up such
'high loads. A roe'ntgen technique for displacement studies of internal organs
during deceleration of the whole body is described, and its usefulness and
accuracy are exemplified by the presentation of a resonance curve for the heart
In order to stimulate the collection
of a test animal, obtained by this method.
of data, now lacking, on human tolerance to acceleration stress in the shortduration impact zone, this publication is mainly concerned with the presentation
of methods for such studies; it reports a limited number of results only to prove
The interrection (sic) between the
the usefulness of the described methods.
safety belt and the seat of the car is discussed and the necessity of properly
designed seats for optimal protection of car occupants in case of an accident
(Author)
is emphasized.
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Aldman, Bertil
1962 INVESTIGATIONS ON LONG-STRETCHING BODY RESTRAINTS
Proceedinps of a Syvtposium Withi a Comprehensive
In
Impact Acceleration Stress:
Chronoloaical Bibliography,(National Academy of Sciecnces, National Research
Council) Publication No. 977, pp. 355-362
ABSTRACT:
It has been demonstrated by several investigators that in experimental
car collisions there ib a time delay for the deceleration of the restraincd
durmmy relati,.e the car. That time de]qy was veri'ied for European cars in an
cxperimental series of car-barrier impacts made in Sweden in 1958.
In my investigations I have chosen another way which is necessary if the space in the vehicle
is so limited that an upper torso restraint is desired and that is to use longstretching straps for the restraint..
37
Aleksandrov, A.
1957
MAN ANDý THE COSMOS
Trana. of Meditsinskii Rabotnik (USSR) 20(105):3,
(Office of Technical Services, Washington, D.C.)
Sept. 1960
61-27432

1957

ABSTRACT: Some of the physiological aspects of space flight are discussed in
"popular" terms.
38
Aleksandrov, A.
1958
CHELOVEK I KOSMOS
(MAN AND COSMOS)
Med. rabot. No. 105, p. 3, 31 Dec. 1957
English translation: U. S. Central Intelligence Agency, Foreign Documents
Division, Scientific Information Rept. No. 1, pp. 83-85, 27 Feb. 1958
39
Aleksandrov, S. G. and R. Ye Fedorov
1959
BIOLOGICAL STUDIES ON SPUTNIKS
II AND III.
Trans. of mono. Sovetskiye Sputniki i Komicheskaya Raketa (Soviet
Sputniks and Space Rocket) Moscow, p. 157-160, 1959.
(GOfice of Technical Services, Washington, D.C.)
Dec. 9, 1959
60-13205
40

SAlcks22rov,
Sovts:<,'-a

N.
1960 RETURN FR0M SPACE
av.atsivw
P. 3; 30 August 1960.
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Alekseyev, S. M., Y. V. Balkind, A. h. Gershkovich, V. S. Yeremin, A. S.
Povitskiy, & N. L. Umanskiy
1961
SOVREMENNYYE SREDSTVA AVARIYNOGO
POKIDANIYA SANOLETA (MODERN FACILITIES FOR THE EMERGENCY ABANDONMENT OF AN
AIRPLANE) (Moscow:
Oborongiz, 1961)
ABSTRACT:
Ba5ed on non-Soviet sources, the book reviews briefly the development
of flyers' escape equipment, describes the construction of ejection seats, and
gives design and calculation data for ejection seats and ejection-seat parachutes.
Information is included on the 'calculation of the trajectory of the ejected seat,
its stabilization, and the aerodynamic loads involved.
Attention is given to
methods of escaping from aircraft flying at high speeds and at high and low
altitudes.
Information on problems connected with oxygen equipment, protective
clothing, and testing facilities is also included.
No personalities are mentioned

(CARI)
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Alekseyev, S.M., Y.V. Balkina et al.
1962 NI•tLEMENTS OF THE MOVEMENT OF
A PARACHUTIST AND DESIGNING TIE PARACHUTE.
(Translated by Foreign Tech.
Div., Air Force Systems Comnmand, Wright-Patterson AFB, Ohio.)
Trans. No. FTD-TT-61-466.
From Sovremennyye Sredstva Avariynogo
Pokidaniya Samoleta (Moscow: Oborongiz, 1961), Chapter 3. Pp. 69-122.
ABSTRACT: The basic principles of the working of safety parachutes were
investigated to determine the basic elements of their design and construction.
Parachute fabrics, aerodynamic loading during the parachute opening and the
length of the parachute risers are considered.
(Author)

43
Alexander, C. B. J.
Aero Med. Soc.

J.

1956
MEDICAL ASPECTS OF PARATROOPER TRAINING.
(New Delhi) 3(l):38-47, April 1956

ABSTRACT:
A brief description is presented of the history of parachuting in India
and of the Indian Air Force program for the selection and training of paratroopers
Injuries encountered during training are discussed and classified by their occurrence during ground training and during jumping (at exit, during parachute development, and during landing).
Data concerning the occurrence of various types of
injuries in the years 1950 and 1951 are presented, and data from 1950 are compared
with Lhe injury rates of American, British, and French paratrooper schools.

-1544
FLIGHT PROVES MAN CAN FUNCTION IN SPACE.
1961
Alexander, G.
Aviation Week 70(20):31-32, 15 May 1961
A description is given of thepilot functions performed and the
ABSTRACT:
stresses and loads (weightlessness, peak gravity and re-entry loads) to which
pilot and capsule were subjected during the 15 minute Mercury-Redstone flight
on May 5, 1961.
45
NASA DEVELOPS HIGH-MOBILITY SPACE SUIT.
1961
Alexander, G.
Space Technology 75(l):57-59, July 3, 1961.
and
Aviation Week
ABSTRACT: Support and restraint suit for space pilots,light and mobile enough
so that it can be worn as, personal equipment and adjustable to any individual's
form, has been developed and centrifuge-tested by the National Aeronautics and
Space Adminis'tration's Ames Research Center, Calif. The system's design requirements called for 'a high degree of pilot mobility; adaptability to a variety of
pilot sizes and shapes; and adequate support against high g forces applied
This article' gives
posteriorly, anteriorly, or vertically along the spinal axis.
(CAAI)
a detailed description of the space suit.

p
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Alexander, Leo 1945
ASTIA ATI 12814,

MISCELLANEOUS AVIATION MEDICAL MATTERS

ABSTRACT: Various aviation-medical data are given of German experiments on
animals and humans concerning rapid and low descent from great altitudes comparSpecial problems are discussed
able with free fall and descent by parachute.
of
low temperatures, method of
effect
pertaining to the patho-physiological
altitude tolerance, and decompres
anoxia,
accidents,
by
necessitated
resuscitation
sion, as well as safety and rescue.
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1945
Alexander, S. J., M. Cotzin, C. J. Hill, Jr., E. A. Ricciuti, & G. R. Wendt
THE EFFECTS Oe? VARIATION
I.
WESLEYAN UNIVERSITY STUDIES OF MOTION SICKNESS:
J. Psychology
OF TIME INTERVALS BETWEEN ACCELERATIONS UPON SICKNESS RATES.
19:49-62

INTRODUCTION AND SUMMARY: This is the first of a series of investigations designed to discover the physical and physiological conditions of motion sickness so that
This first experiment was designa rational preventive procedure may be devised.
elapsing between the acceleration
interval
time
the
that
ed to test the hypothesis
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phase and deceleration phase of a cyclic vertical movement is a factor in producUsing a "wave machine" similar to an elevator subjects were
tion of sickness.
exposed to waves having a period of constant velocity during the up and down
This constant velocity was always 400 feet per minute reached in approxmotions.
The duration of the period of constant velocity was 0.2 secs.,
imately 0.33 secs.
0.7 secs., 1.1 secs., or 1.6 secs. (approximately) for different groups of subThe
Other significant variables were controlled or counter-balanced.
Jects.
of
period
sec.
0.2
a
with
wave
the
result was in accordance with our prediction;
sickness; the wave with a 1.1 sec. period
constant velocity produced very little
The correctness of the result
of constant velocity produced the most sickness.
was supported by internal analysis of the results, by results of a preliminary
It is concluded that time inexperiment, and by results of check experiments.
The
terval between accelerations is a factor in production of motion sickness,
series
this
of
procedures
and
purposes
the
of
paper includes a general statement
of experiments, and will serve as a reference for all., (Authow)
48
1945
Alexander, S. J., M. Cotzin, C. J. Hill, Jr., E. A. Ricciuti, & G. R. Wendt
II. A SECOND APPROACH TO THE
WESLEYAN UNIVERSITY STUDIES OF MOTION SICKNESS:
PROBLEM OF THE EFFECTS OF VARIATION OF TIME INTERVALS BETWEEN ACCELERATIONS
J. Psychology 19:63-68
UPON SICKNESS RATES.

In Report I (1) we showed that when wave cycle duration
INTRODUCTION AND SUMMARY:
f a period of constant velocity in, the wave, sickness
is increased by insertion
Maximum s ckness was found with a 16-cycles per minute wave
rates increase.
In the present experiment the
having a 1.13 second perio of constant velocity.
wave cycle duration was he d constant at approximately 22 cycles per minute while
varying the duration of a eriod of constant velocity in the wave for different
Time interPeak 'alues of acceleration were held constant.
groups of subjects.
vals between accelerations were controlled by varying the length of time of
application of the acceler tion, and thus the velocity. Three durations of the
period of constant velocit, were used: 0.68 seconds, obtained when the constant
velocity reached was 400 f. per min., 0.82 seconds at 300 ft. per min., and 1.12
It was found that the first of these conditions proseconds at 200 ft. per min
duced the greatest sickness, the last the least sickness, in approximately the
ratio of 3:1. It was therefore concluded that when cycle duration is held constant,
the time interval between ace]erations is a less potent condition of motion
(Author)
sickness than is the total ave energy.
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Alexander, S. J., M. Cotzin, C. J. Hill, Jr., E. A. Ricciuti, & G. R. Wendt
III. THE EFFECTS OF VARIOUS
WESLEYAN UNIVERSITY STUDIES OF MOTION SICKnESS:
J. Psychology 20:3-8
ACCELERATIONS UPON SICKNESS RATES.

This investigation was designed to discover how motion
INTRODUCTION AND SUMMARY:
sickness rates on our vertical accelerator are affected by acceleration level.
Four acceleration values were used, 0.20, 0.25, 0.36, and 0.65 "g" while keeping
total energy per wave at a constant value such that the motion had a mid-wave
By this means wave frequencies of 13, 16, 22,
velocity of 400 feet por minute.
and 32 cycles per minute were obtained; these are the same frequencies as were
used in the first study of this series, where time interval between accelerations
The
Other significant variables were counterbalanced or controlled.
was varied.
results on 120 subjects showed that a moderate acceleration value produced maximum
The obthe highest acceleration value produced the least sickness.
sickness;
40, 43, 53 and 13 per cent in going from the lowest
tained sickness rates were:
The corresponding "sickness indices" (giving a
to the highest acceleration.
53, 63, 77,
double weight to vomiting and single weight to lesser sickness) were:
20.
(Authov)
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Alexander, S. J., M. Cot'zin, C. J. Hill, Jr., E. A. Ricciuti, & G. R. Wendt
THE EFFECTS OF WAVES
WESLEYAN UNIVERSITY STUDIES OF MOTION SICKNESS: IV.
J. Psychology 20:9-18
CONTAINING TWO ACCELERATION LEVELS UPON SICKNESS.

This investigation was designed to discover how motion
INTRODUCTION AND SUZMARY:
sickness rates on our vertical accelerator are affected by waves whose top and
bottom halves are at different acceleration levels, in comparison with waves
The primary purpose of this
where top and bottom arc of the same acceleration.
comparison was to discover whether sickness is a function of over-all wave freTwo sets of data
quency or of duration or magnitude of component accelerations.
All waves were of the same total
were taken, using a total of five wave-types.
In the first experienergy, reaching a mid-wave velocity of 400 feet per minute.
ment on 99 subjects sickness rates of a symmetrical 16-cycle per minute wave with
similar half-waves (acceleration = 0.65 and 0.17 g), each by itself relatively
The obtained sickness
non-nauseating (when used in equal acceleration waves).
rates were:
equal acceleration, 48%; low acceleration in bottom half of wave and
high acceleration in top half, 9%; low acceleration in top half of wave and high
Corresponding "sickness indices" (giving double weight to
in bottom half, 21%.
In the
vomiting and single weight to lesser sickness) were: 82, 15, and 30.
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second experiment on 48 subjects sickness rates of two asymmetrical 21-cycle per
minute waves were compared, made up of a relatively non-nauseating half-wave (accelWith 0.25 g at
eration -0.65g) and a nauseating half-wave (acceleration =0.25g).
Sickness indices
the bottom, 29% were sick;.with 0.25 g at the top, 33% were sick.
The sickness rate with the four unequal acceleration waves are
were 38 and 42.
about what would have been expected if the duration or magnitude of component
Acceptance of this view
accelerations were the primary condition of sickness.
and of its apparent implicatioa that response of some resonant mechanical system
is involved in motion sickness should be deferred unLil it is developed in
further experiments, because there is no independent evidence that such a slow
Other implications of the results are presentperiod mechanical system is present.

ed.

(Aut~or)
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E. A. Ricciuti, & G. R. Wendt
Alexander, S. J., M. Cotzin, C. J. Hill, Jr.,
V. INCIDENCE OF SICKNESS A7;
WESLEYAN UNIVERSITY STUDIES 01 MOTION SICKNESS:
J. Psychology 20:19-24
VARIOUS HOURS Of THE-DAY.

In two series of experiments, one with 330 naval aviaINTRODUCTION AND SUMMARY:
tion cadets and one with 120 naval officer-candidate trainees, the incidence of
motion sickness resulting from 20 mins' exposure of blindfolded subjects on a
All
vertical accelerator was analyzed for any relationship to hour of the day.
The analysis
other known important variables were counterbalanced or controlled.
revealed no reliable evidence of a relationship of incidence of sickness to mealThe variance among hours was such as might have
time or to the period of the day.
There was some consistency among experiments in the
been expected by chance.
amount of sickness at different hours, but there are no obvious hypotheses to
(Autror)
account for the obtained distributions of sickness rates.
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Alexander. S. J., M. Cotzin, C. J. Hill, Jr., E. A. Ricciuti, & G. R. Wendt
SICKNESS
OF
PREDICTION
VI.
SICKNESS:
OF
MOTION
STUDIES
WESLEYAN UNIVERSITY
ON A VERTICAL ACCELERATOR BY MEANS OF A MOTION SICKnESS HISTORY QUESTIONNAIRE
J. Psychology 20:25-30

In a series of five experiments using a total of 477
INTRODUCTION AND SUMMARY:
naval officer-candidates, the incidence of motion sickness resulting from a 20minutes' exposure of blindfolded subjects on a vertical accelerator was analyzed
for its relationship to previous history of motion sickness as determined by quesThe experimental groups were so counterbalanced that each of three sus,
tionnaire.

/
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ceptibility categories, according to the questionnaire, was equally represented
All other known important variables were
with each of the 14 wave-types used.
results showed a reliable and moderate
over-all
The
counterbalanced or controlled.
experimentally produced sickness.
and
history
sickness
between
ly high relation
vertical accelerator in each group
the
on
sickness
of
rates
over-all
The obtained
intermesusceptibles, 45%;
were:
history
past
to
accord'ing
divided
subjects
of
diates, 24%; non-susceptibles, 14%. The corresponding 'sickness indices'
(giving a double weight to vomiting and single weight to lesser sickness) were:
The results are interpreted as indicating that machine sickness
65, 35, and 21.
It is also suggested
has factors in common with other forms of motion sickness.
in military
sickness
that a questionnaire might yield a useful prediction of
(Authov)
device.
selection
or
situations and might be used as an elimination
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Alexander, S. J., M. Cotzin, C. J. Hill, Jr., E. A. Ricciuti, & G. R. Wendt
WESLEYAN UNIVERSITY STUDIES OF MOTION SICKNESS: VII. THE EFFECTS OF SICKJ. Psychology 20:31-39
NESS UPON PERFORMANCE.

INTRODUCTION AND SUMMARY: Certain performance tests have been administered to
The
subjects before and after exposure to motion on our vertical accelerator.
data were analyzed to determine whether those who become motion sick showed deficit
Of the four tests used only one, the Mashburn Complex Coordinator,
in performance.
showed a statistically reliable harmful effect of motion sickness, the obtained
deficit being about 4%. The deficit in a test of running through sand and weaving around obstacles was 0.4% and in a 60 yard dash the deficit was 0.5%.. Neither
In a dart-throwing test the deficit was approz
of these is statistically reliable.
imately 7%, but due to the unreliability of this test (reliability coefficient=
These results are interpreted
+.43) this result is not proof of a true deficit.
as indicating that a brief exposure to motion (20 mins or until vomiting occurred)
Other
probably, has no important effects upon laboratory motor performance tests.
analyses showed that neither susceptibility tu machine sickness nor past history
of sickness bears any relation to normal motor performance ability on any of the
tests administered before exposure to motion. (Author)
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STUDIES
1946
Alexander, S. J., J. S. Helmick, J. H. Taylor, & G. R. Wendt
II. EXPERIMENTAL COMPARISON OF VARIOUS AUTONOMIC
IN MOTION SICKNESS:
RESPONSES IN INDIVIDUALS SUSCEPTIBLE AND NONSUSCEPTIBLE TO MOTION SICKNESS.
Rept. No. 66,
(Civil Aeronautics Administration, Washington, D. C.)
Aug. 1946
This is one of a series of studies in which certain physiological
SUMMARY:
reactions in individuals susceptible and non-susceptible to motion sickness were
In the present experiment five susceptibles and five
compared experimentally.
non-susceptibles served as subjects on each of six days during which their reac-
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tions to epinephrine (adrenaline), to acetyl-beta-methyl-choline (mecholyl), to
hyperventilation, to breath holding, and to immersion cf the foot in ice water
were studied.
The experiment constituted an indirect approach to the problems of
whether susceptibility is a matter of blood chemistry, of abnormal sensitivity to
one or another of the substances released at autonomic nerve endings, or of
vasomotor instability.
All of the measures' employed in this study have been used by the authors and
other investigators in previous or subsequent studies. For thiA reason it seems
wise to withhold conclusions about the present data and to ref.. i from presentation of reliabilities of differences, since the results of all studies taken
together are negative for each of the measures employed.
The data available fromn
the present study for comparison of susceptibles and non-susceptibles are as
follows:
resting respiration, blood pressures, pulse rate, perspiration and
salivation, response of the same variables to mecholy'l and'to adrenaline, and
response of the circulatory and respiratory measures to immersion of the foot
in ice water, to breath holding for twenty seconds, and to hyperventilation
for three minutes.
Various observational data such as dermographia, abdominal
noises, etc., were recorded but none yielded data which were methodologically
adequate for use.
(CAA)
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Alexander, S. J., J. S. Helmick, C. J. Hill, & G. R. Wendt
1946
STUDIES IY
MOTION SICKNESS: III. A SECOND EXPERIMEITTAL COMPARISON OF AUTONOMIC
RESPONSES IN INDIVIDUALS SUSCEPTIBLE AND NON-SUSCEPTIBLE TO MOTION SICKNESS.
(Civil Aeronautics Administration, Washington, D. C.)
Rept. No. 66; Aug.1946
SUMMARY:
This is one of a. series of studies in which certain physiological
reactions in individuals susceptible and non-susceptible to motion sickness were
compared.
It differed from previous studies in that experimental conditions were
more carefully controlled, more objective recording of responses was employed,
and certain new measures were investigated.
Eleven susceptibles and twelve nonsusceptibles served as subjects on each of two days during which the following
were studied:
dermographi'a, cold pressor test, breath holding test with positive
and then with negative pressure, reaction to injection of mecholyl, and reaction
to tilt
on the tilt
table.
Data on respiration, pulse rate, variability of pulse
duration, blood pressure, skin temperature, forehead sweating and salivation were
recorded.
The findings presented include means and standard deviations of
response and changes in response from day 1 to day 2, test reliabilities, test
intercorrelations, and differences between susceptibles and non-susceptibles.
" 3liabilities and intercorrelations are in many respects lower than would be
expected from tests so ccmmonly used clinically.
None of the measures served to
distinguish between susceptibles and non-susceptibles, either as sinale tests or
as a whole, with the possible exception of pulse duration variability ind day 1
to day 2 changes from habituation to the conditions of the experiment.
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Alexander, S.J., M. Cotzin, J.B. Klee, and G.R. Wendt
1947
STUDIES OF
MOTION SICKNESS: XVI.
THE EFFECTS UPON SICKNESS RATES OF WA\ES OF VARIOUS
FREQUENCIES BUT IDENTICAL ACCELERATION.
J. Exp. Psychol., 37:440-448
SviMARY: This is the last of a series of investigations done by means of the
vertical accelerator at Westeyan University.
It was designed to discover how
motion sickness rates are affected by wave frequency when the accelerations in
the waves are held fixed.
Usine waves with a constant acceleration of 0.20 g,
frequency was controlled by control of the duration of application of upward
and downward accelerations.
By this means wave frequencies of 13, 16, 22 and
32 cycles per min. were obtained, having amplitudes of 9 feet, 5 feet 4 in.,
2 feet 6 in., and 1 foot 1 in. These frequencies are the same as were used in
previous studies in this series, where time between accelerations, level of
acceleration and other aspects of the waves were varied. Other significant
variable s were counterbalanced or controlled.
The results on 120 Ss showed
that sickness varied with the energy per wave; the biggest wave produced the.
most sickness, the smallest wave the least.
The obtained sickness rates were
37, 37, 10 and 7 percent in going fro- the large slow wave to the small fast
wave.
The corresponding 'sickness indices' (giving double weight to vomiting
and single weight to lesser sickness) were:
53. 47. 10 and 7.
The results of the entire series of studies of the dependence of motion sickness
on wave-characteristics are reviewed and certain tentative conclusions drawn.
It is shown that some waves were 20 times as nauseating as others, per unit of
energy, and that such variations depended on at least four factors: waveduration, acceleration-level, distribution of accelerations and energy per
wave.
Data are presented showing the relationship of sickness to hour of the day and
to previous history of sickness.
57
Allard, A.
1952 LE 11AL DE L'AIR (Air Sickness)
Bruxelles mndical (Brussels) 32: 327-334
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EXPERIMENTAL OBSERVATIONS IN POSTURAL NYSTAG1959
Allen, G., & C. Fernandez
(School of
MUS: Extensive Lesions in Posterior Vermis of the Cerebellum.
Research
Avia. Med., USAF Aerospace Medical Center, (tTC) Brooks AFB Texas)
Rept. No. 59-74, Aug. 1959.
ASTIA AD 226 822
Ablation of the posterior vermis of the cerebellum was performed in the cat.
Histologic controls showed that the lesion included the pyramis, uvula, and nodulus, but tuber vermis and nuclei fastigii ma) :e encroached upon.
The result
was a syndrome characterized by disequilibrium and postural nystagtmus during the
unstabilized period of cerebellar deficiency, followed by compensation.
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The postural nystagmus was a "benign paroxysmal type", which was consistently
vertical toward the nose and which appeared mainly when the animal was in a
supine position. It was fatigable after several repeated tests and disappeared
It could not be reproduced in bilateral labyrinthecwithin a few days or weeks.
tomized animals.
It was indicated that (1) the term paroxysmal identified the clinical syndrome but
(2) The term
not the location of the cause which may be peripheral or central.
ny-tagmus is
postural
of
type
this
th•t
imply
may
it
because
benign is confusing
(3) Disappearance of
limited to peripheral lesions which follow a mild course.
postural nystagmus after destruction of the vestibular organ by operation or
disease does not necessarily mean that the positional nystagmus was caused by
a lesion in that organ.
Our experiments supported the concept that the paleocerebullum plays an imporSome lesions of this area
tant role in the regulation of vestibular reflexes.
It was
se .d to release the vestibular centers from cerebellar inhibition.
pos',--ated that this loss of inhibition, together with the existence of incoming
sign•,ýs from the peripheral receptors, carrying the information of position
cra,,ge of the head, were the primary conditions that elicited the postural
chanism of the disturbance is still
The neuralnystagmus in our animals.
obscure.
(DACO)
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1961
Allen, R.
Aeronautics,

QUICK WAY OUT.
43(3):24-27

ABSTRACT: History of the ejection seat and a description of the several types
developed by Martin Baker.
60
EFECTOS DE LA ACELERACION.
Alvarez, J.Z.
(Servicios De Medicina De Aviacion)

(Effects of Acceleration)
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Ambler, R., J.R. Berkshire, and W.F. O'Connor
POTENTIAL ASTRONAUTS.
Aerospace Medicine 32(3):218, March 1961.

1961

THE SELECTION OF

ABSTRACT: Since June 1959 all naval air trainees have been given the opThis study compares the
portunity to volunteer for astronaut training.
aptitudes and abilities of those who volunteer with those of the Mercury

62
Astronauts, with the 'final group of 31 from which the Mercury Astronauts
were drawn, and with men who did not volunteer.
Of 1350 trainees studied
330 volunteered.
On tests of intellectual and technical ability 24 per
cent of the volunteers scored within the range of abilities displayed by
the Mercury Astronauts, and 48 per cent scored within the range of the 31
man Mercury group.
The volunteers were superior to the non-volunteers on
parameters of aptitude, pre-flight performance, flight, and motivation.
The advantages of early selection and implications for longitudinal study
are discussed.
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Ambler, R., J. R. Berkshire, & W. F. O'Connor
1961
THE SELECTION OF POTENTIAL
ASTRONAUTS.
(Paper, 32nd Annual Meeting of the Aerospace Medical Assoc.,
Palmer House, Chicago, Illinois, April 24-27, 1961)
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Amelar, R. D. & C. Solomon
1954
OF RENAL INJURY AFTER FIGHTS.

THE WAGES OF BOXING IS TRAUMA. DETECTION
J. Urology, 72:145, August 1954

ABSTRACT:
Blows to the kidney region, in addition to the strenuous exercise,
produce trauma to the kidneys, according to findings from examination of boxers'
urine soon after their bouts.
The interesting problem of the effect of repeated
trauma producing scarring in the kidneys and an eventual decrease of the renal
function remains to be studied.
This could be done in retired boxers too old to
fight in the ring.
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American Machine and Foundry Co.,
1960
FEASIBILITY STUDY FOR AN ADVANCED
DEVICE FOR STUDYING THE EFFECTS OF ACCELERATION ON MAN.
( American Machine and Foundry Co., Alexandria, Va.) WADD TR 60-187,
ASTIA AD-236 044, March 1960
CONTENTS:
Basic technical considerations
Radius of vehicle paLh
Acceleration tolerances
Vehicle concepts
Selection of vehicle configuration for six degrees of freedom motion
Vehicle description
High g vehicle
Support concepts
Peripheral support system
Drive concepts
Rocket drive
Momentum principle
Operating requirements

-

24

-

Jet drive
Steam jet drive
Electric motor peripheral drive

Direct current drive
Alternating current motor drive
Arm concepts

The active cantilever
The semiactive torsion arm
The passive arm
The facility complex
The pit structure
The control center
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American Seating Co.

n.d.

INERTIA LOCKING REEL ( The 0-3903 Inertia

Locking Reel Shoulder Harness Take-up).

-Grand Rapids, Mich.)

(The American Seating Co.,

ABSTRACT: The #0-3903 type inertia locking reel is a safety device which
restrains
the forward movement of pilot or passenger in the event of abrupt deceleration
of an airplane in'which it is installed. It is intended to be mounted
back of the seat or on some part of the air frame directly behind the on the
seat with
the base of the mechanism in a vertical position, the mounting plate
toward the
front of the plane, and the attachment end of the harness cable pointing
upward.
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Ames, S.W., S. Rosenfe d & C.F. Lombar6
1951
DIRECT MEASUREMENT OF
RENAL VESSEL PRES URES UNDER STRESS OF ACCELERATION.
J. APPI. physiol. 3(7):399-403.
Jan. 1951.

ABSTRACT: The renal a teries and veins of young goats (kids) were
cannulated
and blood pressures me sured under the stress of repeated 15-second
exposures
to both positive 2 and 3 G and negative 2 and 3 G. The sequence
of blood
pressure changes and a terations of pulse rates are described in
oscillographic
photographs, figures liand 2, and the data are summarized in taile
I.
The
.findings are discussed•
These experiments indicate that sufficient change

occurs in renal blood pressures under both positive and negative G to
depress
renal function and probably to reduce urinary out put.
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Ames, S.

W.,

S.

Rosenfeld and C. F.

Lombard

1951

DIRECT MEASUREMENT OF

RENAL VESSEL PRESSURES UNDER STRESS OF ACCELERATION
(Office of Naval Research, Washington, D. C.)
January 1951
Contract N6ori77
Also see
J. Applied Physiol.3(6), January 1951.
SUMMARY:
The renal arteries and veins of young goats (kids) were cannulated
and blood pressures measured under the stress of repeated 15-second exposures
to both positive 2 and 3 G and negative 2 and 3 G. The sequence of blood
pressure changes and alterations of pulse rates are described in oscillographic
photographs, figures 1 and 2, and the data are summarized in table l. The
findings are discussed.
These experiments indicate that sufficient change
occurs in renal blood pressures under both positive and negative G to depress
renal function and probably to reduce urinary output.
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Ames,

W. H.
1947
TOLERANCE TO ACCELERATION IN THE AUTOMATIC PILOT EJECTION
SEAT.
Bulletin of U. S. Army Medical Dept. 7(9):776-786, Sept. 1947

ABSTRACT: The development of the jet-propelled aircraft with speeds in excess of
550 mph made it mandatory that some type of powered ejector be provided which could
catapult the pilot from the cockpit with sufficient velocity to clear the tail
structure of the airplane. The Aero Medical Laboratory's interest in this project
was in the determination of the tolerance of the human body to the accelerative
force requircd to eject a pilot and seat from an airplane traveling at 600 mph.
In essence, the problem presented to the Laboratory was: Can the body be treated
as a projectile that must be subjected to the acceleration required to achieve a
terminal velocity of 60 ft. per second in the stroke length available• in a
standard aircraft cockpit.
The figure of 60 was based on calculations showing that
this velocity would be required for a pilot and seat to clear the vertical
stabilizer of an airplane traveling at 600 mph.
This article reports the results
of the investigations conducted by the Aero Medical Laboratory.
(CARl)
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Ames, W.H., H.M. Swereney & H.E. Savely
ACCELERATION IN PILOT EJECTION.
J.

1947
HUMAN TOLERANCE TO
Aviatioa Med. 13(6):548-553

ABSTRACT:
In view of individual varioations, it is apparent that the accelerations applied to the subject should be kept to the minimum required to

-
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achieve the desired terminal velocity and that the rate of application of the
g forces be kept as low as possible.
The present ejection seat equipment
developed by the Army Air Forces and the Ordnance Department provides a
terminal velocity of 60 feet per second with a maximum of 14 to 16 g on the
subject at a rate of application of 175 to 200 g per second.
This system
provides a means of emergency escape from high speed aircraft with a maximum
g well under what' is considered the physiological tolerance to high linear
acceleration.
In service use, it is evident that a thorough indoctrination should be given
all pilots of aircraft equipped with ejection seats so that they may become
conditioned to the sequence of events prior to ejection and appreciate the
necessity of assuming the proper body position.
This indoctrination should
consist of a demonstration of the equipment, movies of actual live ejections,
such as the two made in August, 1946, at WrighL Field, and an ejection on
the 100-foot ejection seat test tower.
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Ames, W.H.

1948

DURATION.

HUMAN TOLERANCE TO HIGH LINEAR ACCELERATIONS OF SHORT

Military Surgeon,

103(2):96-99, Aug

ABSTRACT: The results of the studies conducted by the Air Materiel Command
on the factors involved in human tolerance to high accelerations of short
duration as applied from head to foot.
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MOTION OF THE HEAD DURING SIMULATED SEAT
1948
Ames, W.H., and H.E. Savely
(Engineering Division, Air Materiel Command, U.S. Air Force)
EJECTION.
mCREXD 695-661, 6 Jan. 1948.
ASTIA ATI 67688.

ABSTRACT: This report contains the results of studies to determine the effects
of fore-aft adjustment of the head rest on motion of the head during simulated
After completion of the tests, it was concluded
ejection on a test tower.
that the danger of injury to the neck during simulated seat ejection on a test
tower can be effectively controlled by proper fore-aft position of the head
rest and the assumption of the proper body position. If hyperflexion of the
neck occurs during accelerations of approximately 12 g or over, some degree of
No experimental methods are available for
to the reck can be expected.
injry
assessing the degree of injury which may occur.
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Ammons,

R.B.

1947

ACQUISITION OF MOTOR SKILL:

ROTA!.Y PURSUIT

TI.

PERFORMANCE WITH CON1TINUOUS PRACTICE BEFORE AND AFTER A SINGLE REST.
!-Exp.

Psychol. 37:393-411

SUMMARY: Undergraduate women (N - 510) were given 1/3, 1, 3, 8, or 17
min. continuous practice on pursuit rotors, rested 1/3, 2, 5, 10, 20, 60,
or 360 min., then practiced eight min. more.
The data obtained were
analyzed to show the effects of duration of pre-rest practice and
length of interpolated rest on several variables defined in terms of
the rotaery pursuit performance curve.
The conclusions confirm, give quantitative value to, and extend
generalizations and predictions made in a previous paper.
Further
experimentation aimed at obtaining exact mathematical equations might

well lead to a precise theory of rotary pursuit learning.
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Amtmann, H.H.

Oct. 1948

TEST AIRPLANE.

PRCPOSAL FOR A HIM PFRFOPJLANCE PRONE POSITION

USAF Aero Med. Lab., Mipo Rept. MORXED-695-72-D.

/5
AAmtmann, HH.
1948
PROPOSAL FOR A NEW AIRCRAFT CONTROL SYSTEM FOR
AAF Memo Report TSEAA-695-72C
CONVENTIONAL AND PRONE POSITIONS.
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L'ASTRONAUTIQUE
1950
Ananoff, Alexandre'
(Paris: Librarie Artheme Fayard, 1950)

(ASTRONAUTICS)

According to a review in Rocket-Science 4:48, June 1950, two-thirds
ABSTRACT:
of this book is devoted to space flight and such thig,;' as the space station,
step rockets, manned space flights, astrogation and the numerous chemical and
physical problems of space flight.
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Anderson, B.

1958

SPACE TRAVEL

(California Inst. Of Technology, Jet Propulsion Lab.,
Literature search no. 66; 18 April 1958.

Pasadena, Calif.)

ABSTRACT: A compilation of unclassified references associated with the problems
of space travel with special emphasis on the physiological aspects.
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1959
THE EFFECT OF ATRIAL
Anderson, C. H., M. McCally, and G. L. Farrell
Endocrinology 64:201.
STRETCH ON ALDOSTERONE SECRETION.
ABSTRACT:

A study was carried out to determine whether the secretion rates

and of hydrocortisone are subject to regulation by receptors
atria of the heart. In dogs, the right or left atrium was
sutures which extended from the atrium to the thoracic wall.
blood was collected and analyzed for aldosterone and hydroFollowing right atrial stretch the aldosterone secretion rate

of aldosterone
located in the
stretched with
Adrenal venous

cortisone.
was significantly reduced.

However, stretching the left atrium was without

effect on the secretory rate of aldosterone. These findings strongly
suggest that the secretion of aldosterone may be regulated in part by
stretch receptors located in the right atrium.
79
Anderson, G. V., B. Fruchter, H. T. Manuel, & P. Worchel
AFPTRC-TR-54-84
RESEARCH ON SPATIAL FACTORS.

n.d.

SURVEY OF

80
1919
MEDICAL AND SURGIC'L ASPECTS OF AVIATION.
H. C.
Oxford Univ. Press, 1919)

Anderson,

(London:
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Anderson, J.B., Jr. & H. Liebewitz 1958 FIRST INTERNATIONAL CONGRESS ON
AERONAUTICAL SCIENCES, MADRID
Technical Report ONRL-97-58
(Office of Naval Research, London, England)
ABSTRACT:
Technical papers were presented which dealt with problems involved
in high-speed flight in the fields of aerodynamics, structures, navigation and
guidance, power plants; human engineering, and space flight. This report
presents a list of the papers and abstracts the material.
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1947
Anderson, R. G.
THE MOTIVATIONS OF THE FLYER AND HIS REACTIONS TO THE STRESSES OF
FLIGHT J. Aviation.Med., 18:18-30
ABSTRACT: Each 'individual who flies is subjected to the same specific
Stress produces
and cumulative stresses in varying degree and intensity.
anxiety and the end result of anxiety is largely determined by the
The
personality and previous experiences of the individual concerned.
is
dependent
has
individual
given
a
amount of resistance to anxiety which

-29-

upon the type and intensity of his motivation.
Motivation of sufficient
strength may overcome the most serious predisposition. On the other hand,
a weak, unhealthy motivation may yield to anxiety when there is little
or no predisposition.
This suggests that instead of concentrating on
eliminating the allegedly predisposed, as has been done in the past without
valid statistical support, those interested in the selection of flying
personnel should attempt to estimate and evaluate resistance.
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Anderson, R.S., F. W. Stemler, R.F. McHugh, Jr., & E.B. Pagers
1959
AIR BLAST STUDIES WITH ANIMALS(Biophysics Division, U.S. Army Chemical
Warfare Laboratories, Army Chemical Center, Maryland)
CWLR 2288, AFSWP-lll0, Subproject 4-08-02-023-03, July
ASTIA AD-225 403

ABSTRACT: Goats, rabbits, and mice have been exposed to air blasts in a
shock tube.
Translation seemed to be the major cause of injury except for
damage in the ears.
Correlation have been made between the air pressure,
velocity, and distance traversed by the animals.
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Anderson, R.S., F.W. Stemler, & E.B. Rogers
1961
AIR BLAST STUDIES WITH ANIMALS II
(Biophysics Division, U.S.Army Chemical Research and Development
Laboratories, Army Chemical Center, Maryland)
CRDLR 3049, DASA-1193, April
Project 4C99-02-002.
ASTIA AD 255 305.
ABSTRACT: Goats (under Nembutal) and mice were exposed in a shock tube
modified to give longer-duration overpressures and equipped with ports for
photography.
Except for ear damage, displacement still
seemed to be the
major cause of injury in goats in the 4-foot section of the tube. However,
it was found that mice were killed., apparently by pure blast, in a particular position in a particular type of side chamber attached to the
higher-pressure, smaller-diameter, saction of the tube.
The relation
between maximum velocity of displacement and the distance animals were
thrown vas fairly regular.
The probability of injury over different
terrains is discussed.

I
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WILL PRONE FLIGHT LICK HIGH-G LOADS?
1952
Anderton, D.A.
Aviation Week, 57(26):21-22,24-25
ABSTRACT: Advantages of prone flight are discussed: G-tolerance would be
increased (up to 12 G for half a minute); cockpit configuration would reduce
aerodynamic drag; pilot would feel more secure in the face of enemy fire;
canopy problems (eg., sealing) are reduced; instrument visibility is improved
by elimination of conventional control column.
Disadvantages are pointed out: G-suits and stall characteristics of modern
aircraft reduce the argument of increased G-to'lerance; lack of canopy necessitates some other means of providing visibility--- mirror, television, or radar,
all adding weight and new complications; lack of canopy might aggravate
Attempts to use prone-position are reviewed: Horton brothers
claustrophobia.

in Germany; Northrop Aircraft, Inc. (in the MX-324, and the Xp-79); Stanley
(in a modified F-80E); and Beecraft Associates (in the Wee Bee,
Aviation Corp.
and a delta-wing trainer). AMC Aero Medical Laboratory's experiments are
briefly reviewed; developments of nylon bed, and control system, studies in
weightlessness and high-G loadings in airplane and on centrifuge. (CARl)
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CAPILLARY PHENOMENA IN FREE FALL
1962
Andes, G. M. and J. E. McNutt
,2. Alrojpace Sci. 29:103-104, January 1962.
The authors of this article question the recently published results on
The
the behavior of freely falling liquids by Benedikt and Reynolds.
authors report their own experimental result that sessile drops, even
of nonwetting liquids, remain attached to their substrates when allowed
to enter free' fall.
Si
1937 UBER "SCHWARZSEHEN" ALS AUSDRUCK VON BLUTDRUCKSCHWANKUNGEN
Andina, F.
BEI STURZFLUGEN (Visual Disturbances "Seeing Black" As Sign of Variations
of Cerebral Blood Pressure in Aviators Following Abrupt Changes of Speed
During Flight)
Schweiz. med. Wschr. (Basel) 67: 753-756, Aug. 1937.
ABSTRACT: The author, with a military flier as pilot, observed and recorded
his own experience with reference to seeing black while the plane made the
loop, half-loop, and sudden long drop. According to intensity, the visual
The first may be termed "seeing
disturbances may be divided `.nto three phases.
At first
legible.
darkly," with the reading matter looking dark but still
there is no scotoma. 'In the second phase a black curtain appears in front of
the eyes, beginning at the nasal side, with the portion of the field of vision
In the third phase there is completely blackness,_total
completely eliminated.
The three phases can hardly be said to follow strictly one after the
armirosis.
Even during the last phase there are no
other because they merge so quickly.
The eye seems to be more sensitive after the
signs of impaired consciousness.
In this experimental flight
subject has been flying on his back with head down.
the pilot's reactions were the same as those of the author.
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Andina, F.
1937 LA VISION NOIRE, EXPrSSION DES VARIATIONS DE LA PRESSION
SANGUINE DANS LES ACROBATICS AERIENNES
(DARK VISIONS EXPRESSION OF
BLOOD PRESSURE VARIATIONS IN AERIAL ACROBATICS)
Schweiz. Med. Woch.
67: 753-756
89
Andrews,

A. H.
1945
ACCELERATION TOLERANCES OF THE HMAN BODY.
(Combined Intelligence Objectives Sub-Committee)
Item No.,24, File No. XXXII-83.
ASTIA ATI 59 705.

ABSTRACT:
Acceleration tolerances of the human body were investigated in order
to obtain information on aircraft crashes and design as related to protection of
personnel, design of ejection seats, and design and tactical use of aircraft for
mid-air ramming.
Tests are described and the various positions of the pilot used
in this study are shown diagrammatically.
It is stated that an accelerative force
of 10 g of 0.01second duration against the head causes symptoms of cerebral
concussion.
However, an acceleration of 34.3 g with the body properly supported
is the maximum tolerance without causing symptoms of cerebral concussion; therefore, cockpit, seat, seat belt, and harness should be designed to withstand during
crashes at' least 34 g.
(ASTIA)
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Andrews, W.H. & E.C. Holleman
1960
EXPERIENCE WITH A THREE-AXIS SIDELOCATED CONTROLLER DURING A STATIC AND CENTRIFUGE SIMULATION OF THE
PILOTED LAUNCH OF A MANNED MULTISTAGE VEHICLE.
(National Aeronautics and Space Administration, Washington, D.C.)
ASTIA AD 246 060
NASA TN-D-546, Nov. 1960.
ABSTRACT: An investigation was conducted to determine a human pilot's
ability to control a multistage vehicle through the launch trajectory. The
simulation was performed statically and dynamically by utilizing a human
centrifuge.
An interesting byproduct of the program was the three-axis sidelocated controller incorporated for pilot control inputs,
This method of
control proved to be acceptable for the successful completion of the tracking'
task during the simulation. There was no apparent effect of acceleration on
the mechanical operation of the controller, but the pilot's control feel
deteriorated as his dexterity decreased at high levels of acceleration.
The application of ccntrol in a specific control mode was not difficult.
However, coordination of more than one mode was difficult, and in many
instances, resulted in inadvertent contrel' inputs.
The acdeptable control
harmony at an acceleration level of 1 g became unacceptablý at higher
acceleration levels.
Proper control-force harmony for a particular control
task appears to be more critical for a three-axis controller than for
conventional controllers.
During simulations in which the pilot wore a
pressure suit, the nature of the suit gloves further aggravated this condition.
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Andrus, E,

C., E. Day, E.

Nichols, & S. Scherlis

1941

STUDIES ON THE EFFECTS

OF ABDOMINAL PRESSURE UPON THE FLOW AND DISTRIBJTION OF BLOOD.
18 Aug.

CAM No. 21;

1941

ABSTRACT: Effect of Spencer type belt inflated at pressures up to 100 im Hg was
studied on 30 male subjects, 16 to 29 years of age. With subject at rest, supine
inflation of belt is accompanied by 5 to 6 mm Hg rise in diastolic blood pressure
in arms and legs.
Venous pressure in arms is not significantly affected, but in
legs it usually rises when the belt is inflated, especially if it is adjusted low
on the body.
Arm volume is unchanged but leg volume increases.
Circulation time

is not significantly affected. Cardiac output (ballistocardiograph) undergoes
transient increase during inflation of belt.
Blood flow in arm and calf may
increase but usually decreases, particularly with higher belt pressures. This is
probably due to peripheral vasoconstriction reflexly provoked by application of
pressure to abdomen.
Observations on tilt
table.
Inflation of belt has no consistent effect on imiediate fall of artetial pressure in arms and rise in legs produced by a change fro-ý
the supine to the erect posture.
In over half of subjects, inflation of the belt
prevents or lessens progressive fall in brachial arterial pressure during tilting.
Increased leg volume on tilting is to some degree prevented by previous inflation
of belt.
The hypotension produced by sodium nitrite may be very favorably influ-,
enced by inflating the belt before or even while tilting. It is concluded that
abdominal pressure belts might be valuable in circumstances where pooling of
blood in the abdomen occurs.
Effects of inflated belt on respiratiyn. The level of respiration is displaced
upward into the complemental air. Tidal air, respiratory rate, and minute volume
are little
affected.
It,13 subjects, vital capacity increased in one, decreased
100 cc in 6,200 to 500 cc in 5, and 1100 cc in one.
Effects of inflated belt on heart.
Upward displacement of the diaphragm raises
the heart to a more transverse position. Consequently, the ECG shows shift of
electrical axis to the left and a concomitant change in the amplitude of T waves.
No significant change in size is apparent on fluoroscopy.
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Andrus, E. C. & S. Scherlis
1943
STUDIES ON THE INFLUENCE OF PNEUMATIC LEGGINGS UPON THE FLOW AND

DISTRIBUTION OF BLOOD
CAM Rept. no.

115,

February

93

Andrus, E.C.,
Vol. 1

et al.
(Boston:

1948
ADVANCES IN MILITARY MEDICINE.
Little, Brown, & Co., 1948)

CONTENTS:
Part III

- Aviation Medicine

The effects of acceleration and their amelioration, E.M. Landis
Visual problems, W.R. Miles & D.W. Bronk
Motion sickness, P. Bard

-33-

94
Annenskii,

F.

D.

1961

SPACE PSYCHOLOGY

(Kosmicheskaya

Psikhologiya)

Trans. of Nauka i Zhizn' (USSR) 28(2):33-39, 1961.
(Joint Publications Research Service, New York, N. Y.)
JPR3: 9916
Aug. 19, 1961
95
Annenskiy, F.D.
Nauka i zhizn'

1961 [SPACE PSYCHOLOGY]
(2): 33-39

ABSTRACT: The article investigates the various psychological problems and
Experiments with
stresses which future astronauts will probably have to face.
animals in the second and third Soviet space ships indicate that the body can
Man may
withstand the physical stresses of space flight and v'eightlessness.
find it more difficult to orientate himself in space and time during space
flight because of the lack of succession of day and night and because of the
At first the
absence of an "up" or a "down" in a state of weightlessness.
The
astronaut will have difficulty in judging the duration of an occurrence.
experience of the space dogs, however, indicated that they preserved some sense
of time and rapidly adjust themselves to the situation. An aiding factor here
would be the "time metronome" in the brain, i.e., the regular rhythm of 12
oscillations a second in the bioelectric activity of the brain. The astronaut
will not be conscious ek motion, noise or (excapt during the active phase of the
Prolonged isolation of this sort can cause various psychic
flight) vibration.
The author feels, however, that an astronaut
disturbances and halucinations.
will be assisted by the routine instrument readings and observations he will
The
Drugs may also be used to combat tiredness or insomnia.
have to make.
general conclusion is that man is sufficiently adaptable to overcome any
foreseeable psychological difficulties of space flight.

96
CYTOLOGICAL AND CYTOCHEMICAL
1955
Anthony, A. and P.A. Danner
CHANGES IN THE SKIN OF HAIRLESS MICE EXPOSED TO HIGH INTENSITY SOUND.
April 1955
J. Invest. Dermat. 24:435-446.
ABSTRACT: The results of an investigation of abdominal skin changes in hairand
less mice following exposures to subthermal (no rise in skin temperature)
air-borne
intensity
thermal (increase in skin temperature) levels of high
sound can be summarized as follows:
Subthermal sonic vibrations have no observable effects on the histologiI.
cal structure or functional activity of the skin. Failurt. to produce tissue
injury or cytochemical changes in skins irradiated daily for 3 months is
evidence that mechanical effects of sound, at the intensity levels employed,
are negligible.

/
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Tissue damage produced by very high energy thermogenic sound is primarily
2.
the result of local overheating produced by absorption of sound in the skin.
Little heat transfer occurred in the skin laterally from the site of exposure
as evidenced by the absence of heat damage in glandular and fibrous elements
of adjacent regions.
3. Sound-induced skin erythema is followed by a depletion of skin lipids
and a diminution in size of cystic elements in the integument.
In skin burns oroduced with intense sound, there is an obliteration of
4.
sebaceous and corneal cysts associated~with a marked hypertrophy of dermal
collagen.
5. The sequence of histological and cytochemical changes following thermogenic sonic irradiation was found to be in complete accord with the response
known to occur following ordinary skin burns.
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VERTIGO OF SINTUSOID ORIGIN,
1959
Apaix, A., Stringlioni
31:438-9
Rev Otoneuroophtal
A CASE.

APROPROS OF

98
A HARD ROAD TO THE SKY. A REPORTER'S ACCOUNT
1961
Apenchenko, Ol'ga
OF COSMONAUT TRAINING.
Trans. of mono. Truden Put' Do Tebya, Nevo, Moscow, 1961.
(Office of Technical Services, Washington, D.C.)
62-24952
March 16, 1962

99
Archangielskiy, A.

1939

PILOTS AND, ACCELERATION.

Vo-sanit Dvele

100
BIBLIOGRAPHY OF HUMAN RESOURCES REPORTS 1947 to 1957,
1058
Arima,.C.L.
PART "A" (Defence Research Board of Canada, Directorate of Scientific
Information Service) ASTIA AD-204 501
101

PILOT EJECTION, RESULTS OF PHYSIOLOGICAL
1946
Armament Research Dept.
TESTS AT A.R.D. BALLISTICS (L.P.D.) (Armament Research Dept., White Lea)
Sept. 1946.
Note No. 130,
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102
BIO-ASTRONAUTICS: AN
1960
Armed Services Technical Information Agency
ASTIA REPORT BIBLIOGRAPHY
(Armed Services Technical Information Agency,
Arlington, Va.) Feb. 1960
ASTIA AD 233 000 (Suppl. to ASTIA AD 211 775).

ABSTRACT: Previous bibliographies have covered the literature on bio-astron•
autics through 1958.
This supplemental bibliography brings the subject matter
up to date through 1959 insofar as report literature represented by ASTIA
holdings, is concerned.

103
Arment, D.E. & Ralph C. Lenz 1946 KINETIC MEASUREMENTS ON A PILOT DUMMY
EJECTED FROM A P-61 AIRPLANE IN FLIGHT, DETAILED ANALYSIS OF DATA
Air Materiel Command, Wright Field, Dayton, Ohio Serial No. TSEAC12A/4303-45-1,.
ASTIA ATI 186 676
October 17, 1946
Add. 1
ABSTRACT: This report presents the data and the analysis thereof, relative to
the forces actingon the pilot-dummy during the ejection-seat tests donducted
with the P-61B-5 airplane during the period from 27 February 1946 to 1 April 1946.
Detailed studies of the kinetic measurement data resulted in the following
conclusions:
(a) The ejection velocity (57.6 f.p.s.) obtained in the tests
closely approximates the velocity (57 f.p.s.) for which the catapult was designed.
(b) At airplane velocities greater than 235 mph indicated airspeed, the horizontal

acceleration caused by the airstream exceeds 3 g.

The horizontal acceleration

becomes physiologically negative if the ejected pilot should rotate to a headforward position.
(c) The increased horizontal acceleration at the higher
airspeeds makes reduction of the ejection velocity inadvisable because the
pilot's trajectory might approach too close to the Lail of the airplane.
(d) The
vertical acceleration, as recorded for the peak values (27 to 31 g for 0,015
second), exceeds the present-known physiological tolerance of a human subject.
(e) The peak "vertical" accelerations were caused by the compressibility of the
parachute packs between the seat and the dummny, and probably can be eliminated
or reduced by corrective modification of the cushioning components.
104
Armour Research Foundation March 1955 STUDY OF THE EFFE7 OF ORIEPTATION ON
DYNAMIC LOADING AND RESPONSE OF STRUCTURES.
Armour Research Foundation
Rept. No. 3, Contract No. AF 33(616)-166, 1 March, 1955
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105
Armour Research Foundation July 1957 COMPENDIUM OF AIR BLAST EFFECTS, VOL.
(Armour Research Foundation) Contract AF 33(600)-25734
11, LOADS.

106
1959
Armour Research Foundation
INVESTIGATION OF EMERGENCY ESCAPE UNDER CONDITIONS OF EXTREMELY HIGH

ALTITUDE AND VELOCITIES.
(Armour Research Foundation)

March
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Oct 1935 SUBJECTIVE MENTAL AND PHYSICAL REACTIONS TO
Armstrong, H.G.
FREE FALL IN SPACE
(The Journal of the American Medical Association, 105: 1107-1110)
ABSTRACT: From a study of the subjective reactions to a free fall of
approximately 1,200 feet in space, made by means of a delayed parachute jump,
it way be concluded that:
1. In a free fall in space the mental reactions are normal, except as
influenced by fear, excitement or other factors not attributable to the fall
per se.
2.
In a free fall in space there is produced only one abnormal physical
sensation and this consists of a very gentle, evenly distributed generalized,
superificial pressure on the downward surface of the body.
3.
There is an apparent dimunution of hearing acuity from an undetermined
cause.
4.. Position in space and motion through space are recognized solely by
means of vision.
5. Depth perception acuity is such that a speed of approximately 100 feet
per second at' a distance of 1,900 feet from an object is required to recognize
motion toward that obiect.
Delayed parachute jumps are entirely practical means of avoiding certain
6.
highly hazardous aerial situations.
108
THE EFFECT OF ACCELERATION ON
1937
Armstrong, H.G. and J.W. Heim
(Engineering Division, Air Materiel Command,
THE LIVING ORGANISM.
Wright-Patterson AFB, Ohio) Report No. 2362, Dec. 1, 1937.
ASTIA ATI 25622
An investigation was conducted concerning the effect of linear
ABSTRACT:
and centrifugal accelerations on the living organism with special reference
A series of experimental determinations were made
to military aviation.
during which accelerations of 1 to 7 times the force of gravity were
experienced in flight as well as accelerations of I to 16 g produced by
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Synchronous blood pressure-acceleratiins of I to 16
laboratory methods.
gproduced by laboratory mrethods. Synchronous blood pressure-acceleration
recordings were obtained on large animals during accelerations in the 3
coordinate axes of the body and for the positive and negative direction
The tolerance of the average individual is determinin each of these axes.
ed, the physiological changes occurring with each acceleration explained,
and the possible means of minimizing deleterious effects are described.
Recommendations are made for 'limiting accelerations in flight to a safe
limit.
i09
1938
THE EFFECT OF ACCELERATION ON THE
Armstrong, H.G., & J.W. Heim
J. Aviation Med. 9(4):199-215.
LIVING ORGANISM.
See also (Army Air Corps., Wright Field, Dayton, Ohio) TR 4362,
ASTIA ATI 25 622
1 Dec. 1937.
Positive accelerations, directed thru the long axis of the body
ABSTRACT:
and acting in the direction seat to head, result in a shifting of the blood
This shifting
away from the head region to the lower portions of the body.
of the blood away from the head produces a cerebral anemia in the average
5 seconds are required from the time any given
normal young male adult.
As a
acceleration is reached until the full physiologic effect is obtained.
consequence the shorter the duration of any acceleration (under 5 secs.) the
less the physiologic effect. There is a wide variation in individual susceptibility to positive accelerations which is probably due to the variations in
Tolerance is
vascular tone and vasomotor control in different individuals.
decreased by rapidly repeated exposures but increased by repeated daily,
Acceleration of 412.2 G's in flight and +16 Gs in the laboratory
exposurez.
have been tolerated without evidence of permanent injury. Negative accelerations, directed thru the long axis of the body from head to seat, cause a
s'kifting of the blood away from the lower portion of the body to t'he head
timeThere is little
region results in a high intracranial blood pressure.
lag in negative accelerations. Transverse accelerations, directed thru the
body perpendicular to its long axis and in any direction, are relatively well
tolerated up to 12 times the force of gravity.(CARI)
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PRINCIPLES AND PRACTICE OF AVIATION MEDICINE.
1939
Armstrong, H. G.
(Baltimore: Williams and Wilkins, 1939)

i
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MEDICAL PROBLEMS OF HIGH ALTITUDE FLYING.
1940
Armstrong, H. G.
J. Lab. Clin. Med. 26:263-271.
ABSTRACT: The current medical problmes of high altitude flying depend principally
on the altitude attained. As a consequence, the problems of commercial air
transport operations are fewer and less serious than those in military aviation,
since the former is limited to 18,000 feet. In either instance all the deleterious
effects of altitude flying are brought about by the decrease in atmospheric temperature and pressure with ascent.
In spite of winter-flying clothing, personnel begin to suffer at about -100 C.
The solution to the problem of cold in high altitude flight is to close and heat
the cabin. This has been satisfactorily accomplished in civil aircraft and to a
certain extent in military aviation.
During ascent another problem appears when the composition of the atmospheric
air remains constant but its total pressure and partial pressure of its component
This decrease in turn brings about a decrease in the alveolar
gases decrease.
oxygen tension and in the oxygen saturation of the arterial blood. This results
in a tissue anoxia to which, in aviation, the term "altitude sickness" has been
given.
Still another problem in high-altitude flying is the decrease of atmospheric
pressure with ascent which may produce five different pathologic states in the
body. Three of these are brought about by, expansion of the gases contained in
the body cavities.
112

PRINCIPLES AD PRACTICE OF AVIATION MEDICINE.
1943
Armstrong, H.G.
(Baltimore: Williams and Wilkins Co., 1943) 2nd. Ed.

113
SPEED AND ACCELERATION.
1943
Armstrong, H.G.
2nd ed.
In Principles and Practice of Aviation Medicine.
Pp.' 406-435
(Baltimore: Williams & Wilkins, 1943).
114

THE AEROMEDICAL PROBLEMS OF
1949
Armstrong, H.G., H. Haber, & H. Strughold
In USAF School of Aviation Medicine, Ranc-olph AFB, Texas,
SPACE TRAVEL.
Epitome of Space Medicine, Item No. II, Pp. 383-401
Dec. 1949.
See also J. Aviation Med. 20(6):383-402, 402-417-Discussion.
ABSTRACT: Each of the articles discusses specific problems involved in space
Dr. Haber discusses the physical and astronomic problems while Dr.
travel.
Strughold is concerned with the physiological problems. (CARl)
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115
Armstrong, H. G.
1951
SPACE MEDICINE IN THE UNITED STATES AIR FORCE.
In Marbarger, J. P., ed., Space Medicine; The Human Factor in Flights Beyond
The Earth (Urbana, Ill.:
University of Illinois Press, 1951).Pp. 11-13.

116

Armstrong, H.G.
(Baltimore:

1952

PRINCIPLES AND PRACTICE OF AVIATION Z.

Williams and Wilkins Co.,

1952) ard Ed.

117
Armstrong, H.G.
1952
SPEED AND ACCELERATION.
Ch. XXI of Principles and Practice of Aviation Medicine, 3rd ed.
(Baltimore: The Williams and Wilkins Co., 1952) Pp. 353-380.

118
Armstrong, H.G., ed.
(Baltimore, Md.:

1961
P
APD PRACTIC DQEAMOPAC
The Williams and Wilkins Co., 1961)

Z

ABSTRACT: The successor to an earlier book entitled "The Principles and
Practice of Aviation Medicine," It is the only complete treatise in existence
at present on the subject of aerospace medicine.
A great array of diverse
subject matter is arranged in an orderly, logical sequence of 32 chapterE
written with the highly specialized knowledge and experience of 21 contributing
authors. The information contained has been culled from some 1100 scientific
journals, periodicals, and technical reports, many of which are published in
foreign languagcs.
This volume has been written primarily for the use of the
student and the practioner of aerospace medicine.
119
Armstrong, N. A and E. C. Holleman
1962
A REVIEW OF IN-FLIGHT SIMULATION
PERTINENT TO PILOTED SPACE VEHICLES
(Advisory Group for Aeronautical Research and Development, Paris, France.)
AGARD-403
July 1962
ABSTRACT: This report shows how the environment of actual flight may be
used to simulate many phases of manned space exploration.
A number of
simulations using ccnventional, modified, and specially built aircraft are
discussed in relation to the portion on spaceflight to which they are generally
applicable, that is, the launch, orbital, entry, or the landing-approach
phase.
Inasmuch as this is a survey, only the scope of the investigations
is indicated; no detailed descriptions of, or conclusions from, the research
programs are given.
Quantitative- results may be extracted from the papers
mentioned in the rzferences.
(Author)
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120
Armstrong, R.C.
1959 THE EFFECTS OF POSITIVE PRESSURE BREATHING ON TRANSVERSE
ACCELERATION TOLERANCE.
(Convair Aviation, Space and Radiation Medicine Group, San Diego, Calif.)
Rept. No. ZM-AM-001, 14 Jan. 1959.
ABSTRACT: The intent of this paper is to define the basic physics of acceleration in terms of Biological effects, to apply these definitions to techniques
for attenuating acceleration stress, and to provide experimental data to support
the theoretical conclusions.
121
Armstrong, R.C. and W.L.S. Wu.
1960 EFFECTS OF ZERO "G" ON LIFE SUPPORT
SYSTEM DESIGN (Convair Astronautics Div., San Diego, Calif.)
ZM-AM-003, 27 April 1960.
ABSTRACT: It is important to consider the probably consequences of both short
and protracred exposures to near or absolute weightlessness in order to
establish design guide lines for life support systems and personal equipment to
attenuate any adverse responses that are anticipated.

122
Armstrong, R.C.
1961 MARS-SPACE TRAVEL SIMULATOR
Interavia (Geneva), 16 (12): 1983.
Dec. 1961.
ABSTRACT: The Manned Astronautical Research Station (MARS) mockup 'ehicle is
capable of taking three astronauts 200 miles into space for three weeks of
scientific study.
MARS, which is 24 ft in diameter and contains three rooms,
can simulate all of the biological environments of orbit except those of hart
radiation, zero g, the internal stress of apprehei'sion, the hfper-gravity
encountered during launch and re-entry, or the vehicle's dynamic sound pressure
levels.
It does simulate the normal background noise of orbital flight. As
an experimental platform for life science research it will be useful in:
determining the physical reactions and operational capabilities of man during
flight; coitducting physiological and sociological experiments in a confined
environment; conducting biological experiments varying the atmospheric pressure,
temperature, and humidity; providing for the design and test of apparatus and
equipment for advanced space vehicles; and determining the types of testing and
training program necessary for space crews.

• ..
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123

Arno, R.
1960 DIGITAL COMPUTER PROGRAM FOR ACCELERATION PERFORMANCE, TRACKED
VEHICLES (Detroit Arsenal, Center Line, Mich.) Rept. no. RR-8, Contract DA 20-

089-ORD-39246,

Proj.

5510.11.270 and 5W72-81-001; 25 Jan 1960. ASTIA AD-239 330

ABSTRACT: A general computer program was written for the Electrodata 204 "Datatroq
Digital Computer to calculate acceleration performance and related characteristics
of tracked vehicles.
Vehicle performance is determined at prescribed time interval
during acceleration from standstill to maximum velocity.
Other additional u.ata
supplied by the program are vehicle speed, distance traveled, time of travel,
sprocket torque, tractive effort, rolling resistance, drawer pull, and acceleration
(Author)
124
Arnold, A.
1955
LONG RANGE UPWARD EJECTION SEAT TRAJECTORY ANALYSIS.
(Stanley Aviation Corporation, Denver, Colo.)
Report #326

Feb.

16,

1955.

ASTIA AD 140 727

ABSTRACT: A brief analysis is presented in memorandum form to define the
methods used in trajectory analyses for the long range ejection seat.
First
the equations of motion are established and then a correlation is shown between
them and the tabular calculation with the introduction of an error control
which determines the allowed length of time interval for the step-by-step
integration procedure.
Only pitching motion is considered, thus motion is
confined to the plane of symmetry.
125
Arnold, J. S., T. D. Witherly and C. T. Vincent
1959
THE STUDY OF
ROCKET SLED SLIPPER WEAR PROBLEMS.
(US Air Force Missile Development Center, Holloman AFB, New Mexico)
AFMDC-TR-59-38
ASTIA AD 228 444
Abstract:
The use of track -oatings and wear-resistant slipper materials
to reduce the wear of the slipper of rocket propelled track vehicles is
discussed. Four metal coatings (aluminum, lead, zinc, and tin babbitt)
were terted with stainless steel and molybdenum sliders. Zinc coating
was the ,most effective. Molybden.um disulfide and calcium hydroxide (nonmetallic) coatings were tested. Calcium hydroxide proved useful in wear
reduction. Molybdenum disulfide cannot be evaluated until adherence to
the track can be solved. An effort to produce a ductile molybdenum alloy
was unsuccessful. On the basis of a few runs, vanadium may be a useful slipper material. Inertial forces and accelerations of considerable
magnitude and short duration play an important role in the overall
slipper wear problem.
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126
POST ROTATIONAL AUDITORY LOCALIZATION
1949
Arnoult, M.D.
(U.S. Naval School of Aviation Medicine and Research, Naval Air Station,
Pensacola, Fla. and Tulane University of Louisiana) Joint Project Report
ASTIA ATI 69 635.
13 May 1949.
Report No. 1.
No. 2.

In this investigation an attempt was made to determine the effect
ABSTRACT:
Four Ss were rotated
of rotation upon the auditory localization of sound.
ten revolutions at the rate of 30 rpm and allowed to make judgments of the
In the
position of an auditory stimulus following the cessation of rotation.
total number of trials 80 percent reported displacement in the direction ofrotation; 8% showed displacement in a counterrotatory direction, and 12 %
The amount of angular displacement one second after
reported no displacement.
The duration
the cessation of rotation was of the order of from 100 to 20".
of the displacement ranged from two to 27 seconds with a mean value of 14
seconds.

127
STEADY-STATE ACCELERATION TEST EQUIPýENT.
1959
In 1959 Proceedings of the Institute of Environmental Sciences, Annual
Technical Meeting, April 22-24. 1959, La Salle Hotel, Chicago, Illinois
Institute of Environmental Sciences, 1959.
Mt. Prospect, Ill.
Pp. 206-208

Aronow, M.L.

ABSTRACT: Among the many physical simulators currently in use for environmental
testing and dynamic instrument calibration, the rotary accelerator is the only
one capable of subjecting a,test object to a constant and indefinitely sustainThis device is becoming increasingly important in the dynamics
ed acceleration.
laboratory for the calibration of seismic instruments and for certain environThe
mental tests particularly important on missile and aircraft components.
basic rotary accelerator is a centrifuge generally equipped with a variable
speed drive, operator controls, a rotating arm arranged for mounting test
objects and slip rings for connecting power and instruments to the test objects
Several of these forms will be
It exists in a number of specialized forms.
described and their use briefly considered. (Author)
128
Arsen'eva, M.A., V.V. Antipov et al 1961 ISMENENIIA V KROVETVORNYJKH ORGANAKH
(CHANCES IN THE HEMAMYSHEI POD VLIIANIEM POLETA NA KORABLE-SPLUrNIKE
TOPOIETIC ORGANS OF MICE UNDER THE INFLUENCE OF F-IGHT IN A SPACESHIP)
10: 82-92, 1961
Iskusstvennve sputniki zemli (Moskva)

__

.

.

ABSTRACT: The effect of space flight conditions wa studied on the hematopoietic
organs of 40 black S-57 strain mice and white mice sent up in the 2nd sputnik.
attempt was made to differentiate between the action of vibration, accelera.An
tion, and radiation. All animals were returned to earth in good condition.
Chromosome disintegration during mitosis in the bone marrow cells was significant-

-
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ly increased in the experimental animals as compared to controls. The findings
differed from the results of x-ray studies in that the frequency of chromosome
destruction did not decrease prior to the end of the experiment and mosaicism
in chromosomal changes was almost completely absent. Thirty days after the
return to earth myelopoiesis increased sharply, manifested in an increased number
Three days after the return the
of nyeloblasts, promyelocytes, and myelocytes.
number of megacaryocytes in the spleen decreased. Certain other changes noted
in the hematopoietic organs are presumed to be caused by vibration And other
adverse factors in flight. (J. Aerospace Medicine 33(11): 1395-1396, Nov. 1962)

129
ZUSTAND DER CORTICALEN FUNKTIONEN IM ZUSAMNENHANG
1940
Arskiy, Kh. T.
MIT DZM ABSPRUNG VOM FALLSCHIRMTURM (Condition Of The Cortical Function
In Connection With Jumping From The Parachute Tower)
1940
Vo.-sanit. Dyelo (7):90-96.

130
THE CORIOLIS ACCELERATIONS IN VESTIBULAR STIMULATION.
1961
Arslan, M.
(ELECTRONYSTAGMOGRAPHIC INVESTIGATIONS)
In Confin.Neurol. 21:403-411, 1961 (France)

131
THE EFFECT OF DIVISION OF THE CHORDA TYMPAN'T
1960
Arulpragasam, A.C.
POSITIONAL VERTIGO AND SOME OBSERVATIONS
OF
PERSISTENT
A
CASE
NERVE IN
Februaty 1960
J. Laryng. 74:119-20,
AND COMMENTS.
1. Division of the appropriate chorda tympani nerve had a curative
SUMMARY:
effect on a case of positicnal otolith vertigo, which was persistent.
The disordered reaction of the oto "th organ in positional vertigo,
2.
appears to be mediated through the chorda tympani nerve.
3. Division of the chorda tympani nerve in this case, resulted in an
immediate disturbance of the vestibular system.
It is suggested that the temporary vertigo sometimes observed, after
4.

Rosen's operation for stapes mobilization, may in some instances be due,
division or damage to the chorda tympani nerve.
5.

nerve.

k

to

Facial palsy can be a complication of division of the chord& tympani
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,
CUP'UI0-METRIEM SOM FLYGEMKDICINS.
1952
Aschan, G.
(Cupulometry as an Aeromedic5 I Tetring;, Xethoe)
Xedde1ann, n fran f 1 gvoch navalmedicins'Ia na-,:den (S

c kl,o n),(1):4-,

1i52.
The cupulometric method constitutes an ioprovement over the cld roABSTRACT:
tating-chair methods (such as the Barny test) in which the st'muii surpais
qualitatively and quantitatively those encountered under nor-mal circustanr1cs.
Cupulome try is carried out in such a way that the speed of rotation does not:
Instead of the subject belnm; -,,•tatCd
exceed 50 degrees - 60 degrees per seconds.
The accolertion
on a chair within a room, he is placed in a rotating chamiber.
is controlled so as not to exceed the stimulus threshold of the cupular orIns

Only when the rotation chiam,,er is brought :e a
(about 0.5 degrees per sec. 2).
sudden stop will the subject perceive a sensation of rotation and show pos,rotative nysagmus oppcsite to the direction of rotation. 'The first applicd, tions
A test carried out on a nuriber of
of this method gave surprising results.
normal,.healthy flying cadets revealsed that none of then had a "normal" cpo,
Stimulus threshplds were substantially raised, and subjectiv,. as wefl
gram.
All these data pcizu It a re.uecd-CJ
objective time values were lowered mnirkedly.
An asymmetric right and left response was frequently
vestibular sensitivity.
tiheir
observed, a phenomenon which jibed with reports from the pilots that all
'planes had a tendency to roll more easily to one side.
133

Aschan, G., C. 0. Nylen, J. Stahle, & R.
CUPUL.'.ETRIC DATA FROM 320 NORNALS.
Dec. 1952

TiHE ROTATION ITST:
1952
Wersall
42(6):4514159,
Acta Oto-Larnoloy

With a method largely the same as th-at van Egmond ct al. have dc'..'eoiecd
St.%IARY:
from findings by Buys, Fischer, etc., 320 adults of Loth sexes with negative
otoneurolcgical histories and normal audiograms were examirnc:d for post-rt,:t1orv
p-or
The acceleratien was constantly 0..5 degrs
nystigmus and "after-sens'ation".
sec. , the speed of rotation' never exceeded 52 degrees Oer sec. and the dI,colraa
tion was always.20--30 degrees per sec. . The following results were
findirig that, under givcn
1) Statistical analysis confirmed van Egmond et al.'s
conditions, postrotatory pheno)mena and speed are correlated, a fact illustratcd
2) There is consicerable individual variagraphically by so-called cupulograms.
tion, manifested simply as displacement up or down, of the cupulogram and by the
Nystagmus-inducing speed threshold:
range of threshold speeds and their means:
3) Paired ob,•<irvaper sec.
degrees
4.5
mean,
sec.;
-er
range, 1.5-12 degrees
jcij
the dete..tion of cupuloegraph
tions for left and rignt stimuli highly facilitate
4) When rotation to the
"Nystagrusbereitschaft", i.e. directional preponderance.
right precedes rotation to the left at all the various speeda, the nystagi.s
cupulogram will display a systematic directional preponderance to the left.

-

4.5

-

prepondcra -ce
ti,e resulting
10n is to the left,
rtat
initial
, .i.v•, tie
A
5)
sensation.
to
applica.le
not
is
This
dire-ct•,o•.
posite
o,
tho
in
I
.
w,
for n, st.lg;•is duration following cortradirectional
pair of os,•rvttons
,,.o .
by :,or' tha. 12-13 seconds might indicate abnorraliryý.
,t'irA. o". which diifur

over b sees. at 4-6 speeds must he cG;rsidered
A cn;istcLt unidircctional diffr'nce
results and ex;erionces to date of "clinical
o) The statistical
K o,; ical.
,at,
spring
cuipulorý.try" strongly suggest that clinical usefulness of the method will

,from; the nystagmus cupulogram,
directional

preponderince.

particuiarly as it

provides a rmeans of detecting

The sensation cupulogram does not seem equally valuable.

7) The test produced no sy.mptoms of nausea in any of the test subjects.
(AUTHOR)
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RESPONSE TO ROTATORY STIMULI IN FIGHTER PILOTS
.1954
Aschan, G.
115:24-31
Acta oto-Laryingologica
Reel 7, Flash 6, Item 18
NOTE:

One hundred fighter pilots were examined oto-neurologica'iy in order
ABSTRACT:
to determine whether their profession influenced their oto-neu:rological status.
Fully trained
'A tangible relation to their actual flying duties is demonstrable.
fighter pilots in good trim, with practically daily ascents, show a sensation
cupulogram with a higher threshold value and slighter inclination (lower,7K/& )
of the curve of the sensation cupulogram than do pilots with . srmaller training.
Pilots flying to a very limited extent did not differ in any way from the control
material consisting of non-aviators.
In these, there is often directional
The nystagmus cupulograms show the same.
preponderance, and in 26 out of 33 cases this corresponds to case histories saying that the pilots concerned more easily kotate their aircraft--carry out rolls
-- in~agreement with this directional preponderance.
Absence from flying for a long period (months) leads to a normalization of the
status.
Sienificsmt oro-neuroloWca1 chinnes in the calorigrams could not be demonstrazed
These have been accounted for separately, with unmistakable
except in a few cases.
oto-neurological diagnoses.
In discussing the results, it is maintained that. the genesis of this vestibular
fighter pilots must
fatigue, adaption or habituation demonstrated in "normal'
but in the nervous part
probably be sought, not peripherally in the cupula itself,
(AUTHOR)
of the vestibular apparatus.

I
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135
Aschan, G.
1955
THE MECHANISM OF THE CIJPULA AMPULLARIS IN MAN.
Acta Socie~ates Medicorum Upsaliensis 60:77-88.
SUMMARY: Rotary stimulation of the semicircular canals with well-definec.
stimuli (l-4°/sec?) during varying periods were carried out usittg "normal" tesL
subjects.
The results of vestibular stimulation were gauged by recording
nystagmus with as little
ocular interference as possible.
The speed of the slow
component of nys~agmus was used as an indicator of the cupular movement in accordance with Steinhausen's hypothesis.
The tests showed that, when angular acceleration ceased, there was an imnmediate
reduction of speed in the slow componertt of nystagmus.
An explanation of this
change of speed is offered by the postulation cf a double movement of the
cupula ampullaris when the subject experiences angular acceleration.
Dohlman
and Vi!strup, in their experiments on animals, have shown that at angular
accelerations the cupula as a whole is distorted but also slidcs over the
surface of the crista ampullaris.
The tests described here should provide
grounds for the assumption that the mechanism of the cupula ampullaris in man
is of a similar nature.

136
Aschan,

G.,

M. Bergstedt,

& J.

Stahle

1955

NYSTAGMU:GRAPHICAL OBSERVATIO:;S

ILLUSTRATING THi CUPULAR IIECIHAIISM IN RAB5:TS AND PiGEONS
Modicorum un-a_

Acta Societatis

ionsis 60:89-122

SU,',2ARY:
When nystagm.us in the rabhit and the head-nystagn-us of the pigeon are
recorded, both animals being subjected to angular accelerations, an i-.r..ediate
reduction of the speed in the slow component of nystagmus is noted.
This reduction occurs at the transition from acceleration to a constait speed of rotatioii
and at deceleration when rotation ceases.
A plausible explanation of this phenomrnn would hbe a doible
i
overecnt of the
cupula ampullaris with angular acceleration., as, demonstrated by Dohlr-.n and
Vilstrup.
The twd facets of this movement are a torsion of the actual cupuula and
a sliding of the cupula as a whole along the surface of the c ;sta.
Mhen wea:. angular accelerations are exrerienced, we obtain the first
type of
cupular m;ovement, but with stronger accelerations, the resultant post-acceleratory

nystagmus indicates that the second facet of cupular movement has taken place.
The tests on pigeons, where the structure of crista ampullaris in the vertical and
horizontal semicircular canals is different, appear to offer evidence for the
assumption that the mechanism of all ampullae is identical.
(Author)
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Aschan,' G., & M. Bergstodt
BY VFSTIBULAR STI:.ULJ.
60(3 & 4):113-122

1955
THE GENESIS OF SECONDARY NYSTAGMUS INDUCED
Ara Societatis Medicorum Upsaiiensis

The caloric tests were carried out by irrigating either one or both
SUIMARY:
cars.
The double irrigations were of three types;
hot/hot, cold/cold, hot/cold.
The results of these tests demonstrated a central nervous process able to add and
subtract the impulses released by peripheral vestibu'at stimulation.
Judging by
the speed of the slow componenr of nystagmnus, ampullo-petat or ampullo-fugal cupular deflection in corresponding ampullae in both labyrinths cancel each other out.
Anpullo-fugal stimulation of one and ampullo-peral of the other are added, giving
,rise to a much higher speed of the slow component than when only one car is
stimulated.
The secondary phase of nystagmus induced by calorization was only observed after
Rotary tebts were c..:ri.d out using small angular
hot/cold double irrigation.
accelerations.
The periods during which these accelerations were administered
were chosen so that'heN theoretical cupular deviation-in each cest was approximately of the same magnitude (1.8 degrees---l.9degrees).
A secondary phase of
nystagmus was not dependent on the theor.tical cupular deviation but on the total
duration of 2the prinmry rotary nystag-,us.
Even rather weak stimuli such as 1
degree/sec.
during a sufficiently long period can give rise to a secondary phase
of nystagm-is.
After nystagmus and turning scnsat'on following opto-kinetic stimulation have been
demonstrated, tie former by objective recording.
%i these tests every kind of
influence is excluded from the cupula ampullaris.
The secondary phases of nystagrmus and turning sensation due to vestibular stimulation appear to have a central nervous genesis.
Further evidence of this is the
occurrence oXf secondary phenomena due to opto-kineric stimuli where all
vestibular
stimuli were excluded.
(AL'THOR)
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Aschan, G. and J. Srahle
1956
Acta Otrc-laryngol.
46(2):91-98

CUPULOIMETRIC STUDIES ON THE PIGEON.

SUM~IARY:
An account is given of a cupulometric study-on pigeons 'done to
ascertain whethe. any physiological difference exists between the ampullae
of the horizontal and the vertical semicircular cnnals. The duration of the
post-rotatory nystagmus and the number of beats were noted after rotation in
the horizontgl, right-lateral, and left-lateral
positions, deceleration throughout being 12 sec"2.
Photo-electric-cell nystagmography was carried out in
addition.
The duration of nystagmus and the number of beats were significantly greater
from the horizontal canals than from the vertical.
On rotation the pigeon spontaneously placce one pair of semicircular canals
in the plane of rotation.
The subsequent post-rotatory nystagmus oscillates
in this plane in accordance with the Flourens-Ewald law.
The possible reasons for the difference between the reactio:is of the vertical
and horizontal canals are discussed.
Phylogenetic and anatomical consideratiors
are thought to be responsible.

-
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Aschan, G., M. Biergstedt, B. Drettner, C. 0. N;ylen, & J Stahle
1957 THE
EFFECT OF HEAD MOVEMENT ON X)STIONAL NYSTAGKCS - ELECTRO-NYSTAGMOGRAPHY
WITH AN ELECTRIC DRIVEN POSTURE TABLE.
,L3ryngoscope 67:884-893
SUMMARY: The use of a posture table should facilitate the differentiation of the
significance of head-movement and head-position in the release of positional
nystagmus.
An electrically driven posture tabl.e is described. With this it is
possible to rotate the patient at a constant rate following initial subliminal
acceleration.
Experiments in an electric posture table, or. patients with persistent and transitory positional forms1 of nystagmus, are described.
Nystagmus was recorded
instrumentally with the patient's eyes closed.
This precaution eliminates the
source of error due to visual stimuli. In addition, nystagmus can be assessed
both qualitatively and quantitatively, and compariscns can be made between
records obtained under different test conditions.
The investigation indicates that in persistent forms of positional nystagmus
the position of the head is the determining factor. In transitory and transitional forms, on the other hand, move'men:s of the head also play a significant
part in the releasing mechanism.
To avoid overlooking cases with transitory forms of positional nystagmus, the
most suit'able way to perform the standard posture-test, therefore, is to let
the patient perform a fairly rapid turning from one position of the head to
another.
It corresponds on the whole to the! old fashion of testing on a couch.
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Ascroft, P. B.
1943
BLAST INJURY OF THE LUNGS WITH A CURIOUS LESION OF THE
CEREBRUM.
The Iancet 1:234-,U"35, Feb. 20, 1943.
SUMMARY: In a fatal case of multiple injuries due to the explosion of a hand
grenade at very short range, the external injuries were not in themselves fatal.
There was extensive haemorrhagic infiltration of the lungs, typical of the kind
due to blast. An unexpected finding at autopsy was a peculiar discoloration of
large areas of 6&e cerebral hemispheres, due to grebt numbers of minute haemorrhages confined to the grey matter of the cortex.
141
MAN FUNCTIONS IN SPACE FLIGHT.
1959
Askren, W.B.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADC TR
ASTIA AD-238 480

ABSTRACT: The hypothetical activities of a three-man crew of an earth-tomoon flight were analyzLJ with respect to some of the following subsystems:
navigation, flight control, energy management, environment contorl, secondary

4
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power management, communications, escape reconnaissance, offense and defense.
The following selection criteria were suggested: (1) sensory abilities, such
as vision, hearing; (2) mental abilities such as general intelligence,
computational skills, problem solving ability; (3) motor skills, such as
tracking skill, response times; (4) tolerance to physiological stress, such
as high g, heat, cold; and (5) adaption to new experiences (psychological
stress) such as confinement, new food forms, and crew interaction.
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Asmussen, E., E. H. Christensen & M. Nielsen
TION IN DIFFERENT POSTURES.
Surgery 8:604-616.

1940

THE REGULATION OF CIRCULA-

Our experiments indicate that the circulation rate in quiet stariing
ABSTRACT:
is on the lower limit of what is really desirable and that, even if the fast
pulse rate in the standing position in itself is no sign of insufficiency, it
indicates on the other hand that some extra stress is put onto the pressureregulating mechanism.
A diminished cardiac output during quiet standing has to be looked upon as a
sign of insufficiency, even If the 02 consumption and the arterial blood pressure
The vessels of the lower extremities are distended by hydrostatic
remain normal.
forces; a large amount of blood remains there and consequently the filling and
p :esure or the central veins get too low to secure an adequate filling of the
h art and a normal cardiac output. Through an increased heart rate and through
c mpensatory contractions of the vessels in certain organs (e.g., in the intesHowever, it must
t mes) a normal arterial blood pressure might be obtained.
b , remembered that a diminished circulation rate to these organs with partly
It may be of great
Contracted vessels locally may have an unfavorable effect.
importance that circulatory insufficiency due to a peripheral dilation of the
vessels or to a loss of blood can be counteracted by an elevation of the lower
The autotransfusion of blood that can be made in this way may be
extremities.
In cases where a circulatory insufficiency due to a
of great significance.
d sproportion between the total blood volume and the capacity of the vessels is
obvious, any posture where hydrostatic forces can induce an increased filling of
the vessels of the lower extremities should be avoided. Even a small dccrease
in cardiac output may mean a rather severe insufficiency of the circulation of
The beneficial effect of the reclining position to a great
certain organs.
extent may be due to the abundant blood supply to the different organs obtainable
(Author)
in that position.

/
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1961
Asratyan, E. A.
Nr.
East,
FBIS Far

72,

ACADEMICIAN ASRATYAN STATEMENT
April

ABSTRACT: This article is an extract of an interview with Alternate Member
of USSR Academy of Sciences, E. A. Asratyan.
In the interview, Asratyan
discussed the value of the Sputhik flights in preparing for Gagarin's space
flight. One of the greatest problems studied during the Sputnik flights
was great acceleration.. Scientists found how highly sensitive the blood
circulation system is to change in flight conditions.
From this the scicn,
tists were able to conclude that it is essential to create conditions for
maximum diminution of the effect of overload on the cosmonaut.
Account
was also taken of the fact that this influence can affect not only the
vegetative functions of the human organism, but also the higher levels of
the centrl nervous system.
(CARI)
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Astashenkov, P. and B. Zhukov
1958
COMBAT HELPMATES OF THE FLIERS.
(Trans. df mono. Boyevye Pomoshchniki Letchikov, Moscow, 1956)
(SLA Translation Center, Chicago, Ill.)
59-14099.
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1952 PROGRESS IN MILITARY MEDICINE IN BRITAINMilitary
Astbury, A.K.
Surgeon 110(2): 132-133.
ABSTRACT: Recent advances in aviation medicine are briefly summarized.
Among
the specific items' mentioned are the development of anti-g equipment, control
of body temperature by proper clothing, preventibn of motion sickness, and
evacuation by helicopter.
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Atria, N. F.
1951
IL MEDICO D'AERONAUTICA ED ALCGNI PROBLEMI DI
"EDICINA
AEFINAUTICA RELATIVI AL VOLO A REAZIONE (The Flight Surgeon And Probler,o.
-. viai`on Medicine Pelative to Jet-propelled Flight)
Rivista di Medicina Acronautica, Rome, 14:183-189, April-June 1951.
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Atria, N. F.
1952
AEROMEDICAL PROBLEMS OF JET FLYING.
U, S. Air For.-c Moeical Service Digest 3(2):30-32.
-ABSTRACT: The medical problems encountered in jet plane flight are different
from those of propeller-driven flight.
The main problems roncern bailout, high
altitude, and noise. As to bailout from jet planes, the USAF uses an ejection
seat which is catapulted by an explosive charge along two guide rails.
The
effects of high altitude may be prevented in one of three ways: wearing a pressure suit (this has been discontinued as it makes the operation of the plane
difficult); the use of pressurized cabins (without pressurization, the average
flyer may bcý able to fly at 46,000 feet for about 25 minutes, beyond this time
the blood wculd pool or filter into the tissues); and pressure breathing (this
requires a revision of the pilot's breathing habits and may induce chest pains
because of the stretching or rupture of alveoli).
These methods may also be
co..bined, e.g. pressure breathing in a partially pressurized cabin.
Highintensity noise may induce a temporary hearing loss, e.g. a loss of 20 decibels
in a sound field of 120 decibels within 30 minutes.
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Austin, F. H.
1959
PHYSIOLOGICAL INSTRUMENTATION OF PILOTS FOR TEST AND
OPERATIONAL FLIGHTS IN NAVY HIGH PERFORMANCE JET AIRCRAFT.
PHASE I.
PRELIMINARY INVESTIGATIONS.
(Paper, Fourteenth Meeting of the Flight
Test Techniques and Instrumentation Panel, May 11-15, 1959, Athens, Greece)
(Ad•isory Group for Aeronautical Research and Development, Paris, France)
AGARD Rept. No. 240. ASTIA AD-248 343.
ABSTRACT:
Information is presented on the electrucardingram and respiratory
rate during spin tests of a supersonic carrier fighter airplane.
Also presented
are the accelerations encountered by a pilot, measured concurrently on the
airplane seat frame and on his helmet during catapult launch, rapid accelerations
and decelerations and rolls and under actual instrument flight conditions.
Analysis of accelerations during actual instrumeat approaches may lead to better
understanding and solutio0, of Lhi vertigo accident problem. An oximeter pick-up
based on a new concept of operation and packaged with a miniaturized tape
recorder for in-flight data link, now under development for flight test, is
described.
(AUTHOR)
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Australian Flying Personnel Research Committee
1942
BLACKING-OUT RESEARCH AT
SYDNEY UNIVERSITY DURING 1941
FPRC No. 358-h; 8 Jan. 1942
ABSTRACT:
Dr. Cotton has been able to withstand 9.5 "g" for 30 seconds in his
suit on two occasions.
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Cotton suit may be pressurized by (1) hydrostatic system which is too cumbersome
for plane use, (2) a column of pistons, (3) Meyer's differential pistons (like U.
S. Berger Bros. design), (4) Stevens' ball valve which has not yet been tested.
Subject's seat is
Detailed description of electric drive centrifuge at Sydney.
shot out from center of centrifuge to periphery which is revolving at desired
Radius is 18 feet, maximum speed 60
speed to obtain very quick acceleration.

rpm, maximum force 10 "g".
150
Australian Flying Personnel Research Committee
FPRC No. 358-j
WO'K AT SYDNEY UNIVERSITY.

1042

REPORT NO. 2 ON "BLACKOUT"

It i. reported that Robinson's bail valve device for regulating presA2STRACT:
sure admitted to pneumatic suits under "g" is unsatisfactory because "hunting"
of balls causes fluctuation in pressure and gross wastage of air.
Meyer's differential pistons are satisfactory, providing 3 to 4 "g" protection
However, the tight fit of the pistons
to trained subjects on the centrifuge.
means that the air used must be filtered free of dust.
Pneumatic suits offer good protection but provision must be made for (1)
tion, (2) reduction in weight.

ventila-
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NOTE ON PROGRESS OF THE
1942
Australian Flying Personnel Research Committee
PNEUMODYNAMIC SUIT (EXIRACT FROM THE AUSTRALIAN FLYING PERSONNEL RESEARCH
Rept. No. FR27 dated Dec. 1942; FPRC No. 407a
COMMIITTEE)
Six subjects tested the Cotton suit in the Kittyhawk plane in October
ABSTRACT:
Five were protected "p to 7.5 to 8.5 "g" and one was protected to 10 "g"
1942.
Fatigue was diminshed and pilots were
his plane during the test.
buckled
bLt
during high 'g" maneuvers although
ease
with
instruments
their
able to read
dragging effects on the face and heaviness of the limbs were not affected.
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1957 ANNUAL REPORT, AUTOMOTIVE CRASH INJLRY
Automotive Crash Injury Research
RESEARCH FOR THE PERIOD I APRIL 1956 TO 31 MARCH 1957.
(Automotive Crash Injury Research, Cornell University Medical College,
New York)
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ANNUAL REPORTS 1954-1960.
1960
Automotive Crash Injury Research
(Aut'omotive Crash Injury Research of Cornell University, New York)

154
1961 GRAVITY ANOMALIES:A SELECTIVE BIBLIOGRAPHY (Autonetics, Downey,
Autonetics
Calif.) 4 April 1961, ASTIA-255 309.
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AVCO Rescarch Laboratory
NMisiles and Rockets,

1958
AVIO PROPOSES MANNED RE-ENTRY SYSTEM
3(2):156.
Feb. 1958.

ABSTRACT: AVCO Research Laboratory is said to have solved the design problems
oi the re-entry parachute and of the environmental capsule to carry a -inmany
times around the earth and then protect him as he returns through the atmosphere
The parachute is not the usual cloth umbrella, but a metal device more like a
drag brake.
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1962
STRENGTH ANALYSIS OF CARRIAGE A-TTACH.MENT FITTING ON CREW
Avery, J. P.
SEATS, HU-1 AIRCRAFT, AND RECOlMNDATIONS FOR IMPROVEMEN"T.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR' 62-11, Oct. 1962.
"ASTIA AD 290 467
SUI4XARY: The crew s'eat of the HU-1A aircraft has failed frequently in sur-vivable
type accidents, with the primary failure occurring in the carriage attachment
fitting (Part Number 204-070-742-1). -The most recent accident occurred at Fort
AnalySis
Carson, Colorado, 7 May 1962 (reference TCREC Tech. Rept. 62-87).
discloses that occupant inertia load of the order of 11 G could have caused these
failures.
A simple field modification is presented which would reduce stresses in the
No new parts need to be manufactured;
fitting by a factor of approximately two.
two AN bolts and one NAS spacer are the only new parts required.
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FINAL PROGRESS REPORT, OFF:CE OF NAVAL
1956
Aviation Crash Injury Research
RESEARCH CONTRACT #N6ONR 264-12, COVERING PERIOD FRON: 7/1/48 THROUGH 9/30/55..
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Report AvCIR-47-0-71; Sept. 1956
Phoenix, Arizona)

S.........
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Aviation Crash injury Research
1956
HLELICOPTER ACCIDENT ANMD
I:12RY REPORT
FOP AC (P?.ELIMINARY).
(Aviation Crash Injury Research, A Division of Flight
Safety Foundation, Inc., Phoenix, Arizona)
Report AvCIR-5-F-64, May 1956.
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Aviation Crash Injury Research
1957
AvCIR HELICOPTER CRASH INJURY REPORT FORM
(Aviation Crash Injury Research, A Division of Flight Safety Foundation Inc.,
Phoenix, Arizona)
Report AvCIR-7-F-86, Nov. 1957

160
DESIGNING FOR SURVIVAL IN VTOL
1957
Aviation Crash Injury Research
AIRCRAFT.
(Aviation Crash Injury Research, Cornell University)
Av-CIR-5 1-0-83.

161

Aviation Crash Injury Research
1958
AvCIR FIXED-WING CRASH-INJURY REPORT FORM
(Aviation-Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Phoenix, Arizona)
Report AvC~i-6-F-92, Aug. 1958
162

Aviation Crash Injury Research
1958
PRELIMINARY REPORT - BAR CHARTS OF XC BEEIBM DATA.
(Aviation Crash Injury Research, A Division of Flight Safety
Foundation Inc., Phoenix, Arizona)
Nov. 1958
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Aviatio:; Crash Injury Research
1959
AVIATION CRASH INJURY RESEARCH, OCTOBER
1, 1955 ThROUGH SEPTEMBER 15, 1959; FINAL REPORT
(Aviation Crash Injury
Research, A Division of Flight Safety Foundation, Inc., Phoenix, Arizona)
Office of Naval Research Cohtracts Nos. Nonr-401(21 and Nonr-2883(O0).
ASTIA AD-234 030
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Aviation Crash injury Research
1960
ARMY AVIATION SAFETY.
(Aviation Crash Injury Research, Phoenix, Arizona) TREC Tech.
Dece~mber 1960.

Rept. 60-77,

-

55 -

165
Aviation Crash Injury Research

1960

EXPERIMENTAL RESEARCH - U.S. ARMY

11-25 HELICOPTER DROP TEST 22 OCTOBER 1960.
(Aviation Crash Injury Research, Phoenix, Arizone)

TREC Tech.

AcCIR l-TR-124,

Rept. no. 60-75, December 30, 1960

This report presents the results of an analytical study to establish,
SUMLNRY:
methods of conducting the first exploratory tests, followed by a presentation
of the methods used in the first experimental crash test. A Piasecki Model H-25
helicopter has been employed in recreating a typical accident approximating
an unsuccessful attempt to attain autorotation from a low altitude power failure.
The instrumentation and research techniques used i1,(1) the measurement of the
impact forces and accelerations, (2) the determination of the feasibility of the
utilization of on-board recorders, and (3) the evaluation of certain problems
inherent in the dynamic crash testing of full-scale VTOL aircraft are presented.
Tentative resu!ts and the technical problems encountered are discussed and
(Author)
recommendations for subsequent testing are made.
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UNITED STATES ARMY AVIATION CRASH
1961
Aviation Crash Injury Research
INJURY RESEARCH FINAL REPORT, 16 DECEMBER 1960 TO 15 SEPTEMBER 1961.
(Aviation, Crash I% ary Research, Phoenih, Arizona) AvCIR 61-20,
TREC Tech. Rept. 62-13, September 1961. ASTIA AD 275 184L.
ABSTRACT: A final report is prepared by Aviation Crash Injury Research, a
division of the Flight Safety Foundation, Inc. (FSF) under the terms of ConAll work was accomplished between 16 Dec. 1960 and
tract DA-44-177-TC-707.
15 Sept. 1961 and is reported under individual work items listed as follows:
1. Crash injury investigations of selected accidents;
Collection and coding of accident data;
2.
Review of specifications and crash safety evaluation of aircraft;
3.
Feasibility studies of dynamic testing devices;
4.
Study of crash safety equipment and procedures;
5.
Statistical and clinical analyses of mass accident data;
6.
Liaison with groups and agencies on crash safety;
7.
Training programs in crash injury investigation;
8.
Feasibility study for remote control of an H-21 helicopter;
9.
10. Dynamic crash tests of four helicopter-; and
11. Post crash fire studies.

-56167
Aviation Research & Development Service, Federal Aviation Agency

1961

REPORT

OF THE PROCEEDINGS OF THE FIRST ANNUAL INTERNATIONAL AVIATION RESEARCH
AND DEVELOrmENT SYMPbSIUM

April 10-14,

1961

(Aviation Research & Development Service, FederalAviation Agency)

ASTIA AD

275 888
ABSTRACT: The first annual aviation research and development symposium was
convened to bring together representatives of all those groups, Government and
non-Government, national and international, interested in advancing or improving
the scientific aspects of air transportation.
Twenty-two foreign countries,
three international organizations, all U.S. military services, and many private
industry companies responded.
A total of 690 persons attended one or more of
the 4 days devoted to the presentation of technical papers and panel discussions.
All the papers are reprinted here, as well as a summary of each of the panel
discussions pertaining to recent research and development accomplishments in the
fields of air traffic control, commnications, navigation aids, data processing

and display, airport lighting and marking, and related technical subjects.
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Awaji, E.

1943

PHYSIOLOGICAL EFFECTS OF HIGH-SPEED

(Air Documents Division, AMC,

Wright Field, Dayton,

Ohio)

Microfilm No.

RC-1075 F272; ATI-27294
ABSTRACT: The effect of high-speed flight uoon pilots is described, as well as
the safety measures to be taken during high speed.
The velocity limit of airplanes, the problem and effect of acceleration, and straight-line centrifugal
and rotary accelerations are discussed.
Precautionary measures are outlined for
the protection of tha pilot, and reasons for avoiding a sudden change in speed
are covered.
The degree of stimulation, vibration sense, the effect of vibration
on the body, injuries which may result from vibration, and research methods and
test apparatus used while carrying on experiments on vibration effects are included

(ASTIA)
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Ax, P.

1960

PACAF BASIC BIBLIOGRAPHIES:

(Misawa Air Force Base, Japan)

1 Feb.

EXPLORATION OF SPACE
1960

ABSTRACT:
This is-a bibliography on the exploration of space, with annotations
from various sources, which supersedes the bibliography dated 1 February 1959.
Included are 85 references, published between 1953 and 1959, and classified as
Rocket History and Research; Space Flight; Satellites; International
follows:
Year Space Programs; Space Medicine__and the Moon and Interplanetary
Geophysical
........
Travel.
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170
Baba, A.J.
1959
ACCELEROMETERS.

PERFORMANCE TESTSON FOUR POTENTIOMETER TYPE
National Bureau of Standards Report No. 6300.

ABSTRACT: The instruments tested were Genisco, Inc., Model GMO 309, Serial
Nos. 7593 and 7594; and Model GMO 972, Serial Nos. 41954 and 41955.
They
comprise a rectangular leaf spring, a potentiometer coil, a double-contact
brush attached to the seismic mass, and damping plates.
The damping plates
are fixed to the frame of the gauge at only one end, and are "backed up" by
a plate of bimetal.
The damping fluid is a silicone oil. The instruments have
a nominal range of + 15g, with stops provided.

171
Baba,

A.J.
1960
ACCELEROMETERS.

PERFORMANCE TESTS ON DASHPOT-DAMPED POTENTIOMETER-TYPE
National Bureau of Standards Report No. 6633

ABSTRACT: The instruments tested are potentiometer-type accelerometers,
manufactured by Humphrey, Inc. Model LA03-0304-1, Serials 1 and 2.
They
consist of a seismic mass potentiometer pickoff, double-ended air-dashpot and
four leaf springs.
The instruments are calibrated over a range of + 5 G
on a rotary accelerometer powered by a d.c. compound-wound motor.
Dynamic
calibrations made at around 155 deg. F. differed by only about O.lg from those
made at room temperature.
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Babushkin V.1., V.V. Malkin & V.V. Usachev 1956 A FEW DATA ON THE ADAPTABILITY
OF THE HUMAN ORGANISM TO THE EFFECTS OF RADIAL ACCELERATION
Voyenno-meditsinskiy Zhurnal 4: 1019, 1956
See also: AF Technical Intelligence Trans., AFOIN Rept. AF 1083820,
20 March 1957
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Babushkin, V. I., V. V. Malkin, & V. V. Usachev
1957
NEKOTORYYE DANNYYE 0
PRISPOSOBLENII ORGANIZAMA CHELOVEKA K DEYSTVIYU RADIAL 'NYKH USKORENILY.
(A FEW DATA ON THE ADAPIABILITY OF THE HUMAN ORGANISM TO THE EFFECT OF
RADIAL ACCELERATIONS).
Voyenno-meditsinskiy Zhurnal (Military Medical
Journal)
4:10-19, 1956
(Translation in USAF Air Intelligence Information
Report "Acceleration and the Human Organism".
IR-1282-57, 20 March 1957).
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174
RESPIRATION
1958
Babushkin, V. I., P. K. Isakov, V. B. Malkin & V. V. Usachev
AND RESPIRATORY EXCHANGE IN MAN SUBJECTED TO RADIAL ACCi.LERATION.
Fiziol. Zh. SSSR Sechenove 44: 308-314.
ABSTRACT:
(1)
During exposure to the action of radial acceleration, increases
in pulmonary ventilation, oxygen consumption and CO2 elimination were observed
regularly, and a considerable increase in energy experditure was noted. These
changes were associated with the development of compensatory reactions-mainly
with the reflex increase of skeletal muscle tonus.
(2) The smaller expenditure of energy during acceleration when anti-gravity
clothing was worn is evidence of its relatively high efficiency, the wearing of
such clothing being responsible for a lessening of "tension" in compensatory
mechanisms and thus promoting increase in the potential reserves of the body.
(3)
Energy expenditure determinations during the action of acceleration
constitute one of the general indices characterizing "tension" in the compensatory
reactions, directed to the adaptation of the body to the altered conditions
attaching to the action of mechanical energy (gravitational force).
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1958 IZUCHENIE
Babushkin, V.I., P.K. Isakov, V.B. Malkin, and V.V. Usachev
BIOELEKTRICHNEbKOI AKTIRINOSTI SKELETNOI MUSKULATURY U CHELOVEKA PRI
(BIOELECTRIC ACTIVITY IN TLE SKELETAL
DEISTRII RADIAL NYKH USKORENII.
MUSCLES IN MAN EXPOSED TO RADIAL ACCELERATION.
Fiziol. Zh. SSSR Sechenov 44(l):10-13
ABSTRACT: Noting that much research in regard to the effects of head-to-foot
acceleration had been concerned with the activity of the heart and blood
vessels, the aut'i.s wished to "throw light on the activity of the skeletal
Ten healthy male subjects between 20 and 30
muscles during acceleration.
The subject was placed in a laboratory centrifuge
years of age were used.
in which head-to-foot acceleration of various intensity could be produced.
Electromyogram recordings of reactions of various muscles of the abdomen,
hips, and chest were made before, during and after the centrifuge was halted.
Respiration, pulse, and arterial blood pressure were also recorded simultaneous
Intensification of bioelectric activity of skeletal
ly in some experiments.
The greatest increase in amplitude
muscles was observed in all the subjects.
of muscle currents was observed when acceleration was increased from 2 g to
Further increase in amplitude either ceased or deceased
between 4 and 5 g.
at higher levels. Duration of exposure was found to be important, and use of
pressure suits resulted in a sharp drop in the amplitude of current in the
The authors conclude that increase in the
muscles of the hips and abdomen.
bioelectric activity of skeletal muscles, observed during acLtIcration,
They suggest that the natural
depends upon an increase of muscular tonus.
changes in the tonus of the skeletal muscles may be used as a unique index
for evaluating

_the_effectiveness of various anti-g _devices.

-__(CARl)
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Babushkin, V. 1.

1959

[THE INFLUENCE ON MAN OF RADIAL ACCELERATION OF GREAT

DURATION)
Voenno-meditsinskii Zhurnal 8:50-54 (Russian)

177
1961
SOME
Babushkin, V. I., P. K. Isakov, V. B. Malkin, & V. V. Usachev
Voyenno-meditsinskiy
UNDER
ACCELERATION.
CHANGES IN HIGHER NERVOUS ACTIVITY
Zhurnal

1961(6):54-58

Because of the effects of acceleration in flight on the brain the
ABSTRACT:
author's studied the functional state of the higher sections of the central nerRadial acceleration was effected in' a
vous system under radial acceleration.
centrifuge with a seat equipped for recording motor reflexes and studying the
series of, tests
The first
structure of certain special volitional movements.
studied the state of conditioned motor reflexes to light and sound stimuli under
The results showed that under relatively low
varying degrees of acceleration.
acceleration' of 3-4 g a slight increase in the latent period of the motor
As the experiment was repeated,, the difference
conditioned response was noted.
At greater accelerations of 5-6 g the
in the latent period became less marked.
work capacity under acceleration a
To check the pilot's
picture was different.
second series of tests studied the effects of acceleration on motor. actions
(CARl)
simulating working movements that a pilot has normally to make.
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Bachman,

1961

K.L.

REPORT ON EVALUATION OF KEARFOTT INTEGRATING

(Aeronautical Instruments Laboratory, U.S. Naval Air
ACCELEROMETEn.
Report No. NADC-AI-6127.
Development Center, Johnsville, Penn.)

14 Dec.

1961.

ASTIA AD-280 1861L

Performance tests have been made on the Kearfott Integrating
ABSTRACT:
A wide variation in scale factor and null
Accelerometer #430348-IA-402-X.
The nontests in the range from 0 to 0.01 g.
repeatability was noted in all
than
no
better
lg
is
g
to
+
X
10-2
from
+1.745
instrument
linearity of the
A
2.2 X 10- 3 g and is apparently not affected by extremes of temperature.
characterThe random drift
threshold sensitivity of 1.45 X 10-4 was observed.
3
istics degraded from 3.9 X 10-4 in a zero g field to 5.9 X 10- g in a 1 g

field.
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1962
EVALUATION OF THE BELL AEROSYSTEMS COMPANY MODEL III-B
Bachman, K. L.
LINEAR ACCELEROMETER (U) (Naval Air Development Ctr., Johnsville, Pa.)
NADC-AI-6253; Proj. RAV35J003/2021/F002-13-003. ASTIA AD-331 407L.
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180
Backenstoe, G.S.
1959 PROCHLORPERAZINE IN AIRSICOESS
Pennsylvania M. J., 62 (9): 1341-1343, Sept. 1959
ABSTRACT: Prochlorperazine (a phenothiazine derivative) was administered to 396
persons known to be susceptible to airsickness, and of whom, 261 had been previously
treated with little
success with other drugs.
Good or excellent results were
obtained in 307 of the total number of cases; prochlorperazine produced more
satisfactory results in 165 of the 261 persons previously treated with other
avents.
The preferred dosage was one 5-mg. tablet one hour before flight.
The author states that the drug appears to be a highly efiectivc 3ntl-emetC,
anti-nauseant, and psychotherapeutic agent, and as such, is especially udeful
for the treatment of airsickness, where~psychic factors often play a major
causative role.
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Backman, M.E.
1959 IMPACT. THERE 'S ,MORE TO IT THAN MEETS THI EYE (Naval
Ordnance Test Station, China Lake, Calif.) Rept. no. NOTS TP 2367,
Nov 19590 ASTIA AD231-041
ABSTRACT: The scientist can determine the penetration, vibration, and wave
motions that occur during the event called "impact" even whtn highspeed photo
graphic equipment is not available or is inadequate.
By applying certain
equations, it is possible for him to make calculations that are more precise
than a photographic record of the event. (Author)
182
Backman, Marvin E.
1960 IMPACT: THERE'S MORE TO IT THAN MEETS THE EYE
U.S. Naval Ordnance Test Station, China Lake, Calif.
NOTS TP 2367
ASTIA AD 231 041
ABSTRACT:
In this generalized treatment of the importance of vibration and wave
motion, the concepts presented have been merely outlined, and all variations fn
the examples have not been covered.
The extent of the application of these
concepts is obvious without such detail., Certain ranges of cone angle and projectile length should follow the formulas given here, and more complicated shapes
may be treated by straightforward applications of the same techniques'.
In all
these cases the rejection of rigid-body concepts introduces symmetry in the
interaction of target and projectile.
Poth target and projectile are influenced
in the same way: both deform, both are stressed, both change motion.
There are
only differences in degree because of differences in the properties of these
bodies.
The fact that the target may undergo primarily a change of shape while
the projectile undergoes primarily a change in motion is the-resuLt-of.-asym.-netryin the properties of these bodies and not due to fundamentally different modes
of action. The idea that changes of motion and stress travel from place to place
at a finite rate makes a definite contribution to the study of projectile impact.
Most important, it provides the most precise description of non-rigid body
acceleration.
For changes brought about by impact, this idea may provide the
only descriptive terms that are appropriate.
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Baessler, U.
1962
ON THE INFLUENCE OF GRAVITATION AND LIGHT ON THE RESTING
STATE OF CARAUSIUS MOROSUS.
In
Z. Naturforsch (B) 1B:477-480, July 1962 (German)
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Baevskii, k.
1961 'BIOTELEMETRY AND SPACE FLIGHT
Trans. from Ekonomicheskaya Gazeta (USSR) no. 167(1020) p.
(Joint Publications Rasearch Service, New York, N. Y.)
Sept. 1, 1961
JPRS:
10,000.
ABSTRACT:
medicine.

Raeiotelemetry is
(Author)

3,

1961.

the basic means of investigation in space
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1960 MAN'S VISUAL CAPABILITIES IN SPACE (Presented at the Seventh
Baker, C.A.
Annual East Coast Conference on Aeronautical and Navigational Electronics,
Wright-Patterson AFB; Ohio, October 1960.)
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Baker, H.C.
(RAF,

1960
READING OF GEOREF FROM UNUSUAL POSITIONS.
Inst. Av. Med., Farnborough).
FPRC Memo 130. January 1960.

1 7

Baker, N.L.
1957 MISSILE AGE.
MANNED RE-ENTRY:
PAST?
Missiles and Rockets
2:59, Dec.. 1957

A TECHNICAL BARRIER OF THE

ABSTRACT:
Spotlights advances made by industry and government research centers
in the field of missile and satellite recovery.
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Bakh,

1., 0. Gorlov, V. Yakovlev, & Ye. Yogov
1959
MAN IN SPACE: MEDICAL
BIOLOGICAL PROBLEMS IN SPACE FLIGHTS.
Vses. Obshc. Raspr. Polit. i Nauch.
Znanii (USSR) Ser. 8, 1(20):
, 1958
(Air Technical Intelligence Ctr., Wright-Patterson AFB, Ohio, Rept. No.
ATIC-1256169, Oct. 7, 1959)

ABSTRACT: The pamphlet describes in a popular vein problems such as acceleration,
weightlessness, radiation, meteoric danger, lowered barometric pressure, hypoxia,
sealed cabins, space suits, temperature, water and food, re-entry and demands
on future astronauts.
Ample data are included on Sputnik 2 and the dog Layka.
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Bakulev, A.
1959 THE COSMIC ERA
M'ditsinskiv Rabotnik 81(1829):2

,

Oct.

9,

1959

ABSTRACT: The author of this article states that the Soviet Union has successfully launched into space three artificial earth satellites and three cosmic
rockets.
He considers this an immense contribution to world science and a
genuine revolution in such fields of science as astronomy, geophysics, and biology
The radiotelemetric apparatus placed in the hermetic cabin with L-ylyka transmitted
to earth the dog's pulse frequency, respiration, arterial pressure, and electrocardiogram.
On the basis of data received, it was concluded that the experimental
animal toleratcd accelerations and subsequent weightlessness well.
Experiments
in the space medicine field showed that systematic training, the use of an anti-G
suit, and the position of an astronaut in the rocket make it possible for a human
to tolerate for several minutes accelerations which are 12-15 times greater than
the force of gravity of the earth. The results of numerous experiments showed
that the human organism can easily tolerate weightlessness for 30-45 seconds.
A
human being repeatedly exposed to conditions of weightlessness usually becomes
acclimated to weightlessness in space and can carry on coordinated muscular
movements.
(CARI)
190
Bakulev, A.

1960

DESTINATION

Meditsinsky Rabotnik,

---

SPACE

(Medical Worker)

1(40):34-36, Jan.

1960

ABSTRACT: Experimental research has shown that man can tolerate acceleration
12 to 15 times greater than the force of the earth's gravity for seven minutes
without ill effects if he is conditioned by systematic training, equipped
with a special anti-gravity suit to prevent disturbances in cerebral blood
circulation and seated in the rocket so that the mechanical forces act perpendicularly to the longitudinal axis of his body.
Other experiments have
shown that the human organism can easily endure a state of weightlessness
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It has been ascertained that with recurrence of
lasting 30 to 45 seconds.
weightlessness man adjusts himself to this state, retains orientation in space
and may coordinate his movements accurately.
The author also discusses the
sealed cabin, oxygen supply, and radiation encountered during a space flight.
(CARI)
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1956
BIOLOGICHESKIE PROBLEMY
Balakhovskii, I.S., & V.B. Malkin
METZHPLANETNYKH POLETOV.
( Biological Problems of Interplanetary Flight.)
Priroda 1956(8) :15-21

ABSTRACT:
Numerous experimental investigations, carried out in the USSR
and abroad, have established that the influence on the human organism of
the mechanical forces resulting from accelerations depend,on onc hand, on
their magnitude, time of action, rate of increase, and direction relative
to the longitudinal axis of the body, and on the other hand, on the functional condition of the organism, i.e., on the state of health.
It has
been established that the disturbance of a circulation of the blood during
acceleration is caused by the displacement of a great m-ass of blood into
the lower half of the oody; also, because of the vertical position of the
body, the blood pressure is so great that the heart cannot send it into
the upper organs, particularly the brain.
Furthermore, bec use of the significant increase in the "weight" of the internal organs, the r connective
apparatus is subjected to great strain, and the irritation ,f the receptors
of the internal organs caused by this can become a source o pathological
reflexes.
In order to avoid this, an "anti-overload" costme consisting
of a system of rubber chambers connected by some solid material, has been
designed.
With the appearnnce of over-loading compressed a-r is supplied
This costume prevents the
automatically to the chambers of the costume.
accumulation of blood and thus maintains the circulation of the blood to
the brain. The stability of the organism can be raised als by systematic
training.
Investigation carried out with people on centrif gal machines
have shown that, in the vert'ical position, a man can withst nd the action
of 4 to 5 times the force of gravity, but only for a few mi utes.
Overloads are withstood best when they are directed perpendicul r to the longitudinal axis of the body.
In such a position a man can wit stand, for a few
minutes, forces that exceed his "earth" weight 10 to 12 ti s.
Most investigators consider that life is poscible under conditions of " cngravity" and
that the human organism will be able to adapt itself to new conditions of
existence.
(CARl)
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BIOLOGICAL PROBLEMS OF INTERPLANE1957
Balakhovskii, I. S., & V. B. Malkin
on Soviet Astrornautics. Part II
J.,
A
Casebook
In Krieger, F.
TARY FLIGHTS.
pp. 81-96
(Rand Corp., Santa Monica, Calif.)
(USAF Project Rand) Research Memo RM-1922, 21 June 1957
Priroda 45(8):15-21, Aug. 1956
German Translation: Naturwissens'chaft. Rundschau 10:173-177, 1957
ABSTRACT: Among medical problems discussed in regard to space flight is a general
'consideration of current knowledge of the effects of weightlessness and acceleraThe author nctes that "the influence on the human
tion on the human body.
organism of the mechanical forces resulting from accelerations depend on one hand,
on their magnitude, time of action, rate of increase, And directioa relative to
the longitudinal axis of the body, and on the other hand, on the functional
The problems of circulation, blood pressure, weight
condition of the organism".
of the internal organs, strain of connective tissues, and "irritation of the
recerptc ,• of Lk internal organs" are discussed. The author states "that centrifuge investigations indicate "that, in the vertical position a man can withstand
the action of 4 to 5 times the force of gravity, but only for a few minutes.
Overloads are best withstood when they-axe directed perpendicular to the longiIn such a positilon, an man can withstand, for a few
tudinal axis of tne body.
minutes, forces that exceed his "earth" weight 10 to 12 times."
(CARI)

193
HUMAN CENTRIFUGE FOR USE IN STUDIES OF MAN'S
1945
B&ldes, E.J. & A.N. Porter
Fed. Proc. 4(l):4
REACTION TO ACCELERATION.

4

ABSTRACT: Occupants of high speed aircraft are often subject to forces which
These forces may arise from linear accelproduce pronounced physiologic effects.
eration as in catapult or rocket assisted take-offs and in the decelerative forces
The more cormon type of accelerative force which causes blackof crash landings.
out and unconsciousness in aviators is that arising from motion in a curved path,
In order to study the latter problem under
i.e. sharp turns and dive pull-outs.
been necessary to develop the human centriit
has
accurately controlled conditions
as it ig experienced in aircraft, the
acceleration
centripetal
To simulate
fuge.
Likewise,
as practically possible.
large
as
be
must
centrifuge
the
of
dimensions
the onset of force musr be rapid to be comparable with the onset of acceleration
as it may occur in aircraft.
The
A sprall anirml (pilot model) centrifuge have been in operation since 1942.
operation of both centrifuges .s based on the use of flywheels, the r.p.m. of
which is preset so Laat the requisite energy of rotation is at any given time
The -,te at which the
immediately available to accelerate the superstructure.
superstructure is accelerated is limited only by the rate at w[iich the rotational
This type of
energy of the flywheels can be transferred to the superstructureý
energy
rate
low
a
since
construction is relatively simple and low in cost
source is sufficient to accelerate and preset the flywheels to any required r.p.m.

4
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1945
PROTECTION AGAINST THE EFFECTS OF ACCELERATION
Baldes,.E. J. et al.
AFFORDED THE HUMAN BY ASSUMPTION OF THE PRONE POSITION.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM Rept. 158.
195

1945
MINUTES OF CONFERENCE ON ORGANIZATION OF JOINT
Baldes, E. J.
NRC-NAVY-AAF PROGRAM TO INVESTIGATE EFFECTS OF CRASH FORCES ON YA•N
(Aero Medical Laboratory,
AND MATERIEL.(DECELERATOR HISTORY).
5 May 1945.
Wright Field)
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SUGGESTIONS ON CRASH PROJECT.
1945
et al
Baldcs, E. J.
(Copies of Correspondence) 28 Feb. 1945.
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M,ý2!CZN PICTURE
1946
HUMAN CENTRIFUGE OPERATION.
Baldes, E.J., & A.N. Porter
(Acceleration Lab., Mayo Aero Medical Unit, Rochester, Minn.)
ABSTRACT: The wotion picture illustrates the principles and the mechanism
involved in the operation of the human centrifuge at the Acceleration Laboratory, Mayo Aero Medical Unit.
The centrifuge has two essential parts: a
The superstrucsuperstructure or carriage and a pair of rot3ting flywheels.
ture and the flywheels rotate in the horizontal plane about a co".non axis.
T'e flywheels are driven by a Chrysler automobile motor powered by natural gas.
The rotating flywheels, which weigh approximately 20 tons apiece, provide the
energy for the rapid development of accelerative forces in the supersttucture.
The superstructure is set in motion by clutching to the flywheels and is brought
to a standstill by declutching from the flywheels and brakiug on a rigid foundation.
The speed of rotation of the su-erstructure is controlLed by the clutch
With this control the exact acceleraand the speed of the rotating flywheels.
tion desired maybe delivered rapidly or slowly for any required period in the
At one end of the superstructure is a gondola or cockpit so
superstructure.
suspended that it swings outward when the centrifuge is i," motion and in which
The other end of the superstructure
the subject or pilot may sit, stand or lie
is closed by a solid partition, sufficient space being provided for a variety
1946)
of experiments under various accelerations. (Fed. Proc. 5(l):3.
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Baldes, E.J., C.F. Code, E.H. Lambert & E.H. Wood 1946
STUDIES OF BLACK-OUT
The Journal of Physiol., April 15, 1946, 104: 39-40

HUMAN CENTRIFUGE AND

ABSTRACT: Human centrifuges have been built in an attempt to reproduce under
controlled conditions in a laboratory the accelerations to which aviators may be
exposed during sharp turns, pull-outs, spins or other manoeuvres in aircraft.
Two such dcvices have been built in Rochester:
a small pilot model suitable for
animals in 1941, and a larger one for human work in 1942.
Both operate in a
similar manner. They consist essentially of a carriage or superstructure below
which one or more heavy flywheels rotate. The he&-y flywheels, weighing in the
case of the human centrifuge a total of 40 tons, provide the energy for the rapid
development of accelerative forces in the super-structure.
The super-structure
may be quickly or slowly set in motion by clutching to the rotating flywheels,
and may be stopped rapidly or slowly by declutching and applying a brake.
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Baldes, E. J.
1952
CRASH-WORTHINESS OF AIRCRAFT AND CRASH INJURY
PREVENTION
J. of Aviation Medicine 23(5):433-438, October 1952
ABSTRACT:
In the case of aircraft accidents involving excessive'speed, as in
the case of jet transports, the forces and stopping distances will exceed present
maximal tolerable liiits.
The problem then is not only to summarize safety
measures that might )e considered for airplanes of todaV but also to suggest
possible modifications for the planes of the future if we are to anticipate
accidents within the limits of human tolerance.
First of all, it is important
to be able to reconstruct the events leading up to aircraft destruction.
Hence,
it is necessary to stress the importance of adequate instrumentation to recurd
the flight path of the aircraft at all times.
Secondly, certain design factors
mu-.t be included in
irplanes to increase the chance of survival.
These include
design changes in th fuselage, passenger seats, and landing gear.
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Baldwin, J. A. and A. Wainwright
1962
RADIOLOGICAL WARFARE AND NUCLEAR
EXPLOSIONS.
AN ASTIA REPORT BIBLIOGRAPHY
(Armed Services Technical Information Agency, Arlington, Va.)
I July 1962.
ASTIA AD 277 900
ABSTRACT: This bibliography was prepared by ASTIA in response to frequent
i.".iries on the hazards and safety aspects of radiological warfare and nuclear
explosions.
Citaticns are included for reports cataloged by ASTIA from 1953
through June 19i,2, and are restricted to unclassified, unlimited references.
References are arrarged alphabetically by subject areas pertaining to blast
effects, civil deferse, fall-out patterns and prediction, nuclear warfare,
protection, rad'aticn effects, radiation meters, radiobiological effects, sampling,
thermal radiation a d fire, and weapons.
These subject areas are further subdivided into more slecific topics.
The classified section of this bibliography
appears as a secret document, identified as AD 330 030.
(ASTIA)
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Balke, B.
1952
CORRELATION OF STATE AND SHYSJCAL ENDURANCE,.
(Air Force School of Aviation Medicine, Randolph AFB, Tex.)
Rept. no. 1, April 1952.
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Balke, B.
1962
HUMAN TOLERANCES
(Federal Aviation Agency, Aeronautical Center, Civil Aeromedical Research
Institute, Oklahoma City, Oklahoma)
Report 62-6, April 1962
ABSTRACT: The ultimate limitations in flight performance and in future civil
air carrier equipment are the limitations imposed by what may be termed "human
tolerances." This is particularly applicable to the matter of the supersonic
transport.
The discussion of man's maximum adaptive capacities for the majority
of stresses potentially encountered in atmospheric and transatmospheric flights
pointb to the weakest links in the man-machine complex of air and space transportation.
An attempt is made to point out the means by which the human tolerances
can Le maximally adapted to the advanced technology.
(AUTHOR)
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Ballhaus, W. F.
(Chm.)
1960
VISTAS IN ASTRONAUTICS--1960.
VOLUME
III.
PROCEEDING.S OF THIRD AFOSR ASTRONAUTICS SYMPOSIUM, LOS ANGELES,
CALIF., OCTOBER 12-14, 1960.
,(Society of Automotive Engineers, Inc., New York, N. Y.)
ABSTRACT:
These proceedings include the papers and discussions presented
at a symposium on astronauzics research.
There are six functional areas
represented:
1) astronautic vehicle utilization, 2) astronautic propulsion,
3) bioastronautics, 4) planetary and space environment, 5) astronautic
communications, and 6) astronautic guidance. A subject matter index is
included.
(Tufts)
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Ballinger, E.R.
1952
HUMAN EXPERIMENTS IN SUBGRAVITY AND PROLONGED
ACCELFRATION.
(Paper presented at Aero Medical Association, Washir.gton,
D.C., March 1952)
Technical Data Direst 17(5):10-12
See also J. Aviation Med. 23:319-321, 373

S

ABSTRhCT:
In the summer of 1951 a series of jet flights were carried out
which exposed the human occupants to varying periods of zero-gravity.
These
runs, averaging 15 sec each, gave no indication of motion sickness, vertigo,
or incoordination.
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A second series of experiments exposed human volunteers to varying degrees
Conclusions drawn from these experiments were: 1) Vertigo
of acceleration.
appears to be the result of head movement rather than any particular position
of the head during exposure to acceleration. 2) Giddiness following exposure
to acceleration was related more to the duration of the run rather than its
intensity. 3) Accelerations up to 10 g can be tolerated in the semisupine
position. However, accelerations below 8 g are probably more acceptable
physiologically. ý,DACO)
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THE EFFECTS OF PROLONGED
1952
Ballinger, E.R.,,and C.A. Dempsey
ACCELERATION ON THE HUMAN BODY IN THE PRONE AND SUPINE POSITIONS.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC TR 52-250. July 1952. ASTIA AD-5352.
Physical tolerance to various periods of acceleration while in
SUMMARY:
supine, semisupine, and semiprone positions was determined by use of a human
centrifuge. The run durations ranged from 15 min at 3 g to 2 min at 10 g.
With a well-constructed bed and a head-supporting helmet, 23 subjects, in all
positions, were able to tolerate 10 g for 2 min with only a small degree of
Proper modifications of the positions would eliminate physical
discomfort.
(ASTIA)
discomfort and leave marked hypoxia as the limiting factor above 12 g.
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BIOENGINEERING OF ADVANCED LIFE1961
Bambenek, R. A. and J. D. Zeff
SUPPORT SYSTEMS
J. of Aerospace Medicine 32(3):219, March 1961.
ABSTRACT: Circumlunar vehicles and space stations of the near future will
contain new types of life-support systems in order to minimize take-off mass.
Because of their relative complexity, these systems will require extensive
development efforts to obtain the optimum man-machine system. This paper
describes the system considered best for mission durations of one or more
months, and the status of our development efforts. Experimental models of
(I) a compressions distillation water recovery system, (2) reductionelectrolysis oxygen regeneration system, (3) cabin gas conditioning system,
(4) waste collection and storage system and (5) vacuu.D distillation water
recovery system have been constructed and preliminary tests performed.
Primary emphasis in these developments has been placed on determining the
The systems as described are automated to
control and maintenance problems.
the fullest extent possible, and contain displays for trouble shooting and
manual operation. Future development efforts will require the use of an
environmental system simulator so that tests of the man-machine complex can
This paper describes such a simulator
be performed for prolonged durations.
capable of sustaining three men for duration of one or more months, which
is now under development in our laboratoties.
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Bamford, H. E., L. F. Hanes, M. L. Ritchie, & S. E. Wilson
1958
THE
OPERATION OF MANNED SPACECRAFT.
(Wright Air Development Ctr., WrightPatterson AFB, Ohio)
WADC TR 58 225, June 1958
ABSTRACT:
In an effort to expose the essential interconnectedness of the contributions of many technological specialties to the control of manned spacecraft, a
survey is made of problems involved.
Three categories of problems are distinguished.
(1) The elements of space travel - vehicle, propulsion system, and
energy source - are examined in relation to requirements for escape, deep-space
,operations, and descent.
(2) The environmental needs of protection from hazards
of space and ecological interactions required for 'survival are discussed.
(3) Allocating the control function between crew and residual system is held to
be the central design problem.
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Bancroft, J.E., 0. de Lalla & J.W. Gofman 1958 LIPOPROTEINS IN FRACTURES.
(Letterman Army Hospital, San Francisco, Calif.)
Project No. 6-60-01-002, "Clinical Investigation" (AF 18(600)-1250(775676), June 1957-June 1958.
ASTIA AD 219 543.

ABSTRACT: An investigation was made of the effect of traumatic injury in
the form of major fracture upon serum lipoprotein and cholesterol levels
in humans both for short and long-term post injury periods significant
effects upon low-density lipoproteins were observed, but only for the
period up to 6 months post-injury.
No significant lont-term effects upon
low density lipoproteins or serum cholesterol were found.
The results
indicate that human atherosclerosis is not expected to be appreciably
influenced by trauma in the form of fracture.
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Bancroft, J.- E., 0. de Lalla, & J. W. Gofman
1958
RELATIONSHIP OF TRAUMATIC
(Letterman Army
INJURY TO SERUM LIPROPROTEINS AND TOTAL SERUM CHOLESTEROL
Repts'. Control Symbol CSCRD-16; Subtask
Hospital, San Francisco, Cplif.)
No. LAH R-54. ASTIA AD-219 543.

ABSTRACT: An investigation was made of the effect of traumatic injury in the form
of majcr fracture upon'serum lipoprotein and cholesterol levels in humans both
fo-. short and long-term post injury periods. Significant effects upon low-density
lipoproteins were observed, but only for the period up to 6 months post-injury.
No significant long-term effects upon low density lipoproteins or serum cholesterol were found.
The results indicate that human atherosclerosis is not expected
to be appreciably influenced by trauma

in

the form of fracture

---... (AUTHOR)
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Banghart, F.W. 1958
BIOLOGICAL PAYLOADS IN SPACE FLIGHT
(Univ. of
Virginia, Division of Educational Research)
ARDC-TR-58-58,
ASTIA
AD 204 761
ABSTRACT: Reports of the joint efforts of a working group assembled at the
Univ. of Virginia, Sept. 2-5, 1958, to discuss useful biological payloads and
desirable bioscience experiments to be carried on in vehicles capable of
space flight. The'major objective of the working group centered around
biological experiments which would provide data from which the feasibility
of a manned space flight could be determined.
This document summarizes the
accomplishment of that objective, and is presented under four major categories:
(1) behavioral factors, (2) instrumentation factors, (3) ecological factors,
(4) physiological effects.
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Banghart, Frank W. 1958 BIOLOGICAL PAYLOADS IN SPACE FLIGHT 2 - 5 SEPTEMBER,
1958
Air Research and Development Command, Hdqs.
ARDC-TR-58-58
ASTIA AD 228 785

ABSTRACT: The main document of the working group is presented under four major
categories: (I) behavioral factors, (2) instrumentation factors, (3) ecological
factors, (4) physiological effects.
This format presents the results of the working group in terms of (a) the
specific set of experiments to be performed (behavioral factors), (b) the proposed
instrumentation for handling the information proce3ses (instrumentation factors),
(c) factors involving atmospheric provisions, food and water supplies, and
&tmospheric regeneration must be taken into consideration and solved in order
that a manned flight be feasible (ecological factors), and (d) certain effects
of gravity and radiation must be met (physiological factors).
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Barach, A.'L.
1942
PRINCIPLES OF AVIATION MEDICINE.,
J. Ass. American Medical Colleges, 17:283-299.
NOTE: Reel 7, Flas;& 7, Item 61.
ABSTRACT: The fact that engineers have built planes that climb above 55,000
feet and travel faster than 7 miles a minute has confronted the physiologist
and physician with four major problems; (1) oxygen want: (2) air bends (aeroembolism); (3) pressure disturbances in the ear, nasal accessory sinuses and
abdomen; (4) the effects of centrifugal force.
____

The effects of centrifugal force were mentioned briefly. A disturbance in
consciousness and impairment of vision are apt to be the 2 most frequent symptoms..............
The limit of human endurance is a centrifugal force which has been described as
5 G's lasting for 3 seconds.
Failure of the heart to fill
with blood is one of
the most important results of the f~rces produced by positive acceleration.
Wearing a special belt which causes increased pressure on the abdomen for a
limited period of time appears to be of considerable help.

.
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Barach, A. L., and G. Besson
1943 EXPERIMENTS WITH HUMAN SUBJECTS ON
SIMULATED FREE-FALL WITH PARTICULAR REGARD TO ACTUAL PARACHUTE DESCENTS
FROM HIGH ALTITUDES AND OBSERVATIONS ON THE INCIDENCE OF AEROEMBOLISM.
(Report, Com. Aviat. M., U. S. Nat. Res. Council)

214
Barach, A.L.
1955
MOTION SICKNESS.
In Cecil and Loeb, ed., A Textbook of Medicine.
(Philadelphia:
W.B. Saunders, pp. 510-516, 1955) 9th Edition

215
Barber, A.B.
1962
HUMAN PROBLEMS OF SUPERSONIC AND HYPERSONIC FLIGHT.
(Proceedings of the Fifth European Congress of Aviation Medicine)
(New York: Pergamon Press, 1962)

216
Barber, E.L.
1954 ENGINEERING PROPOSAL FOR HUMAN RESCUE EQUIPMENT (CAPSULE
TYPE)
(Radioplane Div., Northrop Corp., Van Nuys, Calif.)
Radioplane Report No. 990, Dec. 1954.
217

Bard,

1945
PHYSIOLOGICAL INVESTIGATIONS OF CAUSE AND NATURE OF
P.
(National Research Council, Canada)
MOTION SICKNESS.
Com. Med. Res., Report No. C485, September 1945
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Barer,

A.S.
1958
VLIIANIE TSENTROSTREMITELNYKH USKORENII NA SODERZHANIE V
KROVI ZHIROTNYKH ATSETILKHOLINA, ADRENALINA, ADRENALINOPODOBNYKA
VESHCHESTV, KALIIA I NATRIIA ( EFFECT OF CENTRIFUGAL ACCELERATION ON
BLOOD CONTENT OF ACETYLCHOLINE, ADRENALIN, ADRENALIN-LIKE SUBSTANCES,
POT.ASSItjM AND SODIUM.
Biull. Eksp. Biol. Med. (Moscow) 46(7):56-59.
July 1958.
(Eng. Trans.: Bulletin of Experimental Biology and Medicine)
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-721960 THE EFFECT OF CENTRIFUGAL ACCELERATIONS
Barer, A.S. and E.V. Iakovleva
UPON SODIUM AND POTASSIUM ION LEVELS IN URINE AND SALIVA (VLIIANIE
TSENTROSTREMI -TEL 'NYKH USKORENII NA SODERZHANIE IONOV NA-RIIA I KALIIA
V MOCHE I SLIUNE) Vop. Med. Khim. (Moscow) 6(6):615-618. Nov. - Dec. 1960
ABSTRACT: Sodium and potassium ion levels in urine and saliva before and
after repeated exposure to positive acceleration (head to seat) were studied
by flame photometry. The sodium ion concentration tended to decrease and the
potassium ion concentration to increase under acceleration. These changes
were greater in individuals with low acceleration tolerance.
220
Barer, A.S. 1962 VLIIANIE'ODNOKRATNO I MNOGOKRATNO DEISTV`UIUSHCHIKH TSENTROSTREMITEL'NYKH USKORENII NA VYSSHUIU NERVNUIU DEIATEL'NOST' ZHIVOTNYKM V
POSLEDEISTVII (THE AFTER-EFFECT OF SINGLE OR REPEATED CENTRIPETAL
ACCELERATIONS ON THE HIGHER NERVOUS ACTIVITY OF ANIMALS
(Zhurnal vysshei nervnoi deiatel'nosti (Moskva), 12 (2): 332-337. March-April,
1962.
in Russian, with English sunmmry pp. 337)
English Translation: 'U.S. Joint Pub. Research Serv. (Washington), no. 14, 796
(OTS: 62-11-732), p. 16-30. Aug. 10, 1962
ABSTRACT: Ninety-one rats were subjected to accelerations on a centrifuge at 4 g
for 15 seconds, 7 g for 1 minute, and 10 g for 1 minu-P.
Some animals were
subjected to repeated accelerations.
Their higher nervous activity was studied
by means of complex food-conditioned motor reflexes. Disruption of the conditioned
reflex activity was related to the magnitude and direction of acceleration.
The greatest changes were caused by accelerations in a head-pelvis direction,
the least changes by accelerations acting in a transverse direction. This is
in accord with 'the hypothesis that the effect of accelerative forces on the
organism is detormined by the change in the hemzdynamics affecting the blood

supply to vital organs.
was hoted.

Central nervous system adaptation to repeated accelerations
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Barker, C. L., Jr.
1961
SPACE FLIGHT ACCELERATION SIMULATOR.
Planetary and Space Science 7:335-344.
July 1961
ABSTRACT:
Discusses a ground-based training and research facility which -yould
simulate the acceleration-time history of rocket flight or the gravitational
fields of the moon and planets.
Proposes a horizontal circular track 1,000
feet in diameter leading 'to a veetical track almost a mile in height.
The
vehicle would be a multi-place capsule or an equipment capsule which is
programmed to duplicate conditions of boost,
comb inat ibn-o f the-three.

zero-g,

or re-entry,

or any

/
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1948 A METHOD OF INCREASING THE MANEUVERABILITY OF HIGH
Barmack, J. E.
SPEED AIRCRAFT WITHIN THE LIMITS OF HUMAN TOLERANCE TO G FORCES
(Office of Naval Research, Special Devices Center, Washington, D. C.)
Proj. 20-M-1B, Report no. 151-1-11, 28 Feb. 1948. ASTIA AD-41 255.
Several flight paths are explained, including the method of entrance,
ABSTRACT:
by'which it is expected to reduce the "g" moment exerted upon a pilot. The
"g" moments which act upon a pilot of an aircraft utilizing the normal seating
(+A) radial forces acting from head to seat; (-Ag) radial
arrangement are:
forces acting from seat to head; (Tg) forces acting from front to back, and
vice versa. A pilot may withstand anywhere from 4 to 5 times as many g's
It was considered, that by rapid
when the force is exerted in the Tg plane.
the first 25% is completed,
before
or
turn
a
deceleration before 'entry into
pilot in a prone position, A
the
placing
By
reduced.
the +A would be greatly
A's may develop and
12-15
which
in
executed
be
could
radius
small
of
turn
be withstood, aircraft permitting.
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Barnes, A. C., Jr., J. J. Carroll & L. W. Gregg 1962 HANDBOOK FOR AIRCRAFT
(Aviation Crash Injury Research, Phoenix,
ACCIDENT INVESTIGATORS.
Arizona) April 1962
Emphasizes the importance of adequate visual records of aircraft
ABSTRACT:
"No significant improvement
accidents, with careful descriptions of each photo.
in the crash safety design of an aircraft can be achieved unless engineers
and manufacturers know what structures iznd objects within the occupiable area
cause injuries in accidents."
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Barnes,

PILOT EJECTION SEAT ACCESSORIES.
1946
R.W.
(Army Air Forces Air Technical Service Co -and)
IMemorandum Report No. TSEAP-7-9-482, 25 September 1946.
179496
ASTIA ATl-

ABSTRACT: Tests were conducted on pilot ejection seat accessories for the
fol .owing purposes:
1. To determine a method to prevent tumbling of the ejection seat.
To determine a method for insuring positive separation of occupant
2.
and ejection seat at a certain point on the seat trajectory.
To determine a method for decreasing the minimum safe bailout
3.
altitude in aircraft equipped with an ejection seat.
4. To determine a method for the inerim use of standard parachutes with
an ejection seat, at all altitudes, and at speeds up to 600 miles per hour.
As a result of the tests, it was found that the design used was capable of
preventing tumbling of the ejection seat and insuring positive separation
between occupant and seat upon release of safety belt and shoulder straps.
That particular design could also decrease the minimum safe bailout altitude
It will make
at 600 miles per hour in less than 170 feet true altitude.
possible the safe interim use of standard parachutes with the ejection
seat to speeds of at least 600 miles per hour.
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1943
FLYING MEN AND MEDICINE: THE EFFECTS OF FLYING UPON THE
Barr, E.O.
(New York; London: Funk & Wagnalls Co.)
HUMAN BODY.
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Barr, G. M.
1956 "QUICK LOOK" DATA REVIEW FOR SLED TEST RUN NO. AlO3LA-16,
17, AND 18, DATED 21, 27, AND 30 NOV. 1956.
(Thompson Ramo Wooldridge, Inc.,
Los Angeles, Calif.) Report no. GM 43.9-66; WDD Document no. 7-2248;
ASTIA AD-217 306.
ABSTRACT: The purpose of this document is to present a quick-look data review
of the immediate data gathered from a dynamic sled run at NOTS.
This report
contains pertinent sections of the multi-channeled oscillograms made at NOTS and
comnments fro Aerojet and NOTS at a quick-look data review meeting.
This
information will be used to evaluate vibration and instrumentation data. In
addition studies will be made to determine instrumentation performance, separate
effect: due to vibration and acceleration, allow laboratory simulation of sled
vibration environment, and compare the sled vibration environments with
expected missile environments and specifications.
(Author)
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Barr, J. S., R. H. Draeger, and W. W. Sager
INJURY: A Clinical Study.
Milit. Surp.

1946
SOLID BLAST PERSONNEL
98:1-13.

ABSTRACT: Fifty case$ of solid blast injury have been carefully studied and
the data obtained have been analyzed from the clinical standpoint.
Solid blast injury is a definite clinical entity, caused by the shock wave
from an explosion transmitted through solid material, usually steel, to
personnel in contact with that material.
The typical case has fractures
of the lower extremities with marked soft tissue damage. Amputation because
of gangrene is necessary in some of the cases but prompt first aid, proper
early surgical management and late reconstructive procedures will restore
the majority of the limbs to useful function.
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Barr, N. L.
and R. B. Voas
1959
TELEMETERING PHYSIOLOGICAL RESPONSES
DURING EXPERIMENTAL FLICITS.
In: L. E. Lambe, Ed., The First International
Symposium on Cardiology in Aviation.
(School of Aviation Medicine, Brooks
AFB, Texas)
November 1959.
ASTIA AD-244 389.
ABSTRACT:
Modern technology has provided means for transmitting to remote
locations nearly all physiological responses which involve external electrical,
mechanical, or thermal changes.
These developments have made it possible to
make precise physiological measurements under operational conditions of the
type that only a short time ago were limited to the laboratory.
Since transmission of these responses is oossible, the pilot's physiological reactions may

-75be monitored from the ground in order to protect him from environmental
A major problem which arises in connection
hazards to which he is insensitive.
with this procedure is that emotional responses obscure physiological reactions,
resulting in reactions beyond what are normally considered safe and producing
To overcome these problems, careful
large individual differences in reactions.
studies of each individual to be monitored must be made prior to the actual
experiment flight. Telemetering also permits experimental study of stratosphere
and space flights. Here again control data are essential since in many cases
it will not be possible to return experimental animals to the earth and therefore information on their status in space must be gathered by comparing telemetered
physiological recordings with control data collected on the ground.
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Barr, P. 0., H. Bjurstedt, & J. C. G. Coleridge
1958 REFLEX CONTROL OF
RESPIRATION IN THE ANESTH1ETIZED DOG DURING PROLONGEDEXPOSURE TO POSITIVE
RADIAL ACCELERATION.
(Reports from the Lab of Avn. and Naval Med.,
Karolinska Institute, Stockholm, Dec. 1958)
ABSTRACT:
The ventilatory response of anaesthetized dogs to prolonged exposures
to accelerative forces in the head-to-tail direction was investigated using
a large 'entrifuge.
An initial apnoea was observed, which could be prevented
b> abdominal counterpressure or bilateral vagotomy. Hyperventilation sometimes
followed the apnoea and predominated when the vag~i had been cut prior to the
exposure.
Evidence was obtained for a pulmonary stretch reflex origin of the
apnoea, and for a predominantly chemoreflex drive resulting from reduced flow
through the carotid bodies, etc.
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Barr, P. 0., H. Bjurstedt and J. C. G. Coleridge
1958 REPORT FROM THE
LABORATORY OF AVIATION AND NAVAL MEDICINE.
(Karolinska Instit., Stockholm).
Dec. 1958
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Barr, P. 0., H. Bjurstedt, & J. C. G. Coleridge
1958
RESPIRATORY CHANGES
IN THE ANESTHETIZED DOG DURING PROLONGED POSITIVE ACCELERATION.
J. Physiol. (London) 142:60P
ABSTRACT:
In the course of an investigation of the pulmonary gas exchange during
prolonged gravitational stress, experiments were carried out to determine the
effects of positive acceleration on the ventilation of the anaesthetized dog.
The dogs were placed in a centrifuge (radius 24 ft.) in the supine position with
the long axis of the body parallel to the radius of rotation and the head towards
the centre of rotation.

-
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With the animal breathing air an initial apnoea was always observed followed by
The initial apnoea
either subnormal ventilation, recovery or hyperventilation.
Since the apnoea was reduced or
was considerably prolonged by oxygen breathing.
even abolished by inflation of a cuff placed around the abdomen, and never occurred
after bilateral vagotomy, it was attributed to activation of the Hering-Breuer
reflex mechanism, brought about by the stretching of the pulmonary receptors
when the diaphragm was displaced caudally,
The post-apnoeic'respiratory changes seemed to depend mainly on the extent to
which the arterial blood pressure fell at the carotid sinus level. After
vagotomy,'exposure to positive acceleration at 2 or 3 g produced very marked
hyperventilation, and the pH of the arterial blood was shifted to the alkaline
Bilater;.l denervation of the carotid
side by up to 0.4 unit within 2 min.
sinus regions prevented the occurrence of this hyperventilation; hence it may
After bilateral
be due to a reduction of flow through the carotid bodies.
vagotomy and denervation of the sinus regions, respiratory failure commonly
occurred during positive acceleration.
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BLOOD GAS CHANGES IN
1959
Barr, P. 0., H. Bjurstedt, and J. C. G. Coleridge
RADIAL ACCELERATO
POSITIVE
EXPOSURE
DOG
DURING
PROLONGED
THE ANESTHETIZED
TION.

Acta. physiol. scand. 47:16-27.
ABSTRACT: Anesthetized dogs were exposed.to increased gravitational stress in
the head-to-tail direction and arterial 02 saturation and acid-base balance
changes studied. Simultaneous, direct and continucvq recordings were made of
arterial

02

saturation and pH as well as respiratory minute volume in centrifuge

runs. Application of moderate g forces over several minutes produced severe
hypoxemia although 100% O was breathed'and hyperventilation was present,
indicaeing a great alveolar-arterial O difference, and accordingly, a large
intrapulmonary shunt.
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Barr,

REFLEX CONTROL OF
1959
P. 0., H. Bjurstedt, & J. C. G. Coleridge
EXPOSURE TO POSITIVE
PROLONGED
DOG
DURING
THE
ANESTHETIZED
IN
RESPIRATION
47:1-15
Acta physiol. scand.
RADIAL ACCELERATION.

ABSTRACT: The ventilatory response of anesthetized dogs to accelerative forces
An
in the head-to-tail direction was investigated using a large centrifuge.
initial apnea was observed, which could be prevented by abdominal counterpressure or bilateral vagotomy. Hyperventilation sometimes followed the apnea
Evidence
and predominated when the vagi had been cut prior to the exposure.
was obtained for a pulmonary stretch reflex origin of the apnea, and for a
predominantly chemoreflex drive, resulting from reduced flow through the
Thus, reflexogenic control of
carotid bodies, when hyperventilation occurred.
whether ianifested by
stresz,
gravitational
during
prepotent
was
respiration
inhibition or stimulati.on of respiration.
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HYPOXEMIA IN MAN INDUCED BY PROLONGED ACCELERATION.
Barr, P. 0. 1961
(Laboratory of Aviation and Naval Medicine, Dept of Physiology,
Karolinska Institutet, Stockholm, Sweden.)

August 1961
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HYPOXEMIA IN MAN INDUCED BY PROLONGED ACCELERATION.
1962
Barr, P. 0.
In Acta.PhysioL Scand. 54:128-137, Feb. 1962.
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Barr,

1963
HYPOXEMIA IN MAN INDUCED BY PROLONGED +G ACCELERATION
P. 0.
(Biomedical Lab., 6570th Aerospace Medical Research Lab., Aerospace
Medical Division, Air Force Systems Command, Wright-Patterson AFB, Ohio)
Technical Documentary Report No. AMRL-TDR-62-137, April 1963.

ABSTRACT: Changes in the arterial oxygen saturation were recorded in healthy
subjects on the human centrifuge by continuous cuvette oximetry before, during
With the subjects
and after prolonged exposures to positive acceleration.
breathing air and wearing an automatically inflated anti-G suit, an immedfate
C
fall in the arterial 02 saturation was obcerved upon exposure to +4.5-5.0 G
z
2
After one minute of the first exposure the 02 saturation ranged between'95
At the time
and 81 per cent, the arterial pH remaining essentially unchanged.
the respiratory minute volume had increased, indicating gross deterioration
Repeated exposures caused the arterial
in the efficiency of pulmonary function.
02 saturation to fall at a faster rate and to a lower level with ea:h consecutive
run.
The rate of resaturation on returning to normal gravity was usually slow,
The last-mentioned observations are
and markedly so after several exposures.
interpreted as being mainly the result of residual atelectasis in dependent
The potential dangers of acceleration-induced bypoxemia
regions of the lungs.
in high performance flight missions are discussed.
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Barr, Per-Olof l163 PUfLMO.NARY GAS EXCHANGE IN MAN AS AFFECTED BY PROLONGED
GRAVITATIONAL STRESS
Acta Physiologica Scandinavica (Stockholm) Vol. 58, Supplement 207
ABSTRACT: The present investigation is an experim ntal study of certain effects
of prolonged gravitational stress on the principal function of the pulmonary
circulaticn, i.e. the exchange of 02 and CO2 between the alveolar spaces and
the blood.
The present experiments were performed exclusively on human subjects.
While exposed to strong gravitational fields for periods up to 2 minutes, with
the G force acting in the head-to-foot direction, the subjects displayed drastic
alterations in the pulmonary gas exchange as revealed by continuous and simulIt became
taneous recordings of ventilatory and blood chemical variables.
evident that the pulmonary circulation is highly susceptible to inertial forces;
there is probably no influence, envirorunental or of other origin, that is capable

-
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of exerting a reversible effect on pulmonary function which is so profound.
The extent to which such forces were found to affect the pulmonary gas exchange
in standardized exposures was investigated on the basis of relatively recent
concepts pertaining to the ventilation-rerfusion relationships of the lung.
In this text, a short review of earlier findings pertaining to the effects
of inertial forcer on the pulmonary circulation and gas exchange is given. In
view of the specia, and sometimes adverse, experimental conditions involved
in the etthodological approach to the problems, a relatively comprehensive
account of the techniques and experimental procedure is given, before the results
are described and their physiological significance discussed. A commentary -s
included on certain applications of the results to problems involved in operator
performance and flight safety.
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TWO-COORDINATE ACCELEROMETERS
195,5
Barr & Stroud Ltd.
Instruments in Industry 2:67, May 1955

ABSTRACT:

Incorporates two accelerometer elements accurately positioned

The accelerometer is designed for use at vibration
with axes at 90 degrees.
It provides a convenient means of resolving the
frequencies up to 15 c/s.
acceleration to which it is subjected, into two coordinate components in a plane,

and could be used in vibration or impact testing or as

.

servo element.

4
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NAVAL AVIATION SAFETY OFFICER COURSE - OUTLINE OF AVIATION
1957
Barron, C. I.
Safety Division, Univ. of Southern Calif.)
(Aviation
PHYSIOLOGY.
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BLAST CONCUSSION INJURY.
1944
Barrow, D. W. & H. T. Rhoads
J.A.M.A. 125:900-902, 29 July 1944.
Detailed observations and complete follow-up studies were made on
1.
SUMMhARY:
a group of 200 men exposed to "blast" due to the detonation of high explosives.
Those nearest the explosion were, in general, most seriously injured,
2.
but capricious choice of victim was noticeable.
3.
Death was almost instantaneous when it occurred and Was due to multiple
injuries in most instances.

4.

Those patients whu survived sixt minutes recovered.

5.
Damage to the ears by blast and to the eyes from foreign bodies occurred
Periods of unconsciousness, convulin a high percentage of those who recovered.

sions, chest pain, pulmonary complications and abdominal distress were minimal
in this group. Intestinal perforation did not occur. Shock, bradycardia, hypotension, decreased psychomotor activity and slow respiration were the outstanding
clinical signs and symptoms of this group.
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1LAST INJURY.
194•
Barrow, D. W.
Air Surgeons Bul. -inn2:206-207,

July 1945.

ABSTRACT: From exact detern,, ition of the position of those injured and the
probable blast pressures at t'.ese points., it was calculated that blast pressures
of 100 to 200 pounds per square inch are required to produce death.
Exposure to blast produced a characteristic clinical picture, one of the serious
implications of which is easily missed by the superficial or uninitiated observer.
The pulse was characteristically
Decreased psychomotor activity was constant.
Patients were in definite
slow and full; the respiratory rate was decreased.
shock, with hypotension, increased sudomotor activity and subnormal temperature,
and demanded the supportive measures that have been found helpful in the treatActivity must be restricted to
ment of patients in shock from other causes.
the minimum in patients suffering from blast injury. Bleeding is aggravated by

activity, and fataiities, which might otherwise be avoided, may occur where
rest has not been enforced.
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FIVE HOURS WITH YURII GAGARIN (REPORT
1961
Barshev, P. and V. Peskov
FROM OUR SPECIAL CORRESPONDENTS ABOARD THE AIRPLANE "IL-18"757 17)
Trans. from Komsomol'skaya Pravda (USSR) no. 90(11030) p. 4, 1961.
ASTIA AD 261 825
July 27, 1961
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1949
THE EFFECTS OF FLYING UPON HUKMN PERFORMANCE.
Bartlett, F. C.
L'Annee Psychologigue 50:629-638.
ABSTRACT: During World War II, it became necessary for workers of the Cambridge
Psychological Laboratory to turn their attention to a study of the changes in
the performance of a variety of skills when that performance must continue withO
The types of activity
out interruption for long periods, often under stress.
most involved rarely required excessive physical or muscular effort at any stage.
But they did require accuracy and usually considerable speed in manipulation.
The essential problems conformed in general to the familiar fatigue problem.
But it very soon appeared from observation that the results did not agree very
Skill "fatigue" has characteristics of
well with any familiar fatigue picture.
Its experimental study demands special methods and the measures needed
its own.
One of the particualr cases selected for special study
are special measures.
of human activity accom'anying prolonged air flights,
of
changes
was the case
fatigue in aircrew, and
there
are two sets of problems:
speaking
Very broadly
This paper is limited to remarks about fatigue in
fatigue in the passenger.
The author lists the characteristics and conditions of fatigue in
aircrew.
aircrew including the threshold of indifference, awareness of discomfort,
The author then lists the
anticipation span, and speed, load, and anxiety.
Principles of diagnostic examination for fatigue.

80
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Bartlett, F.C.
Acta Psychol.

1950

HUMAN TOLERANCE LIMITS.

7:133-141

ABSTRACT: There may be an essential difference between incentives that are
tacked on to a task, all systems of reward and punishment, for example,
and incentives that operate within the prosecution of the task itself.
The former can raise the amount and efficiency of performance for short
periods but can do nothing at all to push up the ceiling of tolerance, when
this is imposed by objective environmental conditons. The latter can raise
the level of efficiency in the learning stage and can maintain this level
when mastery is reached. In one respect at least it can push up the ceiling of tolerance, for it can prolong the effective working spell without
imposing any increase of strain.
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Bartlett F.C.
1951
THE EFFECTS OF FLYING UPON HUMAN PERFORMANCE
(CONTRIBUTION TO VANNEE £
IQ
50IEME VOL. JUBILAIRE, PRESSES
UNIVERSITAIRES DE FRANCE. IN HONOUR OF HENRI PIERON)
(Flying Personnel Research Comnittee, Air Ministry) F.P.R.C. Rept. 765
August 1951
246
Bartlett, F.
1956
EFFECTS ON HUMAN PERFORMANCE OF VARIOUS STRESS
CONDITIONS.
(RAF Inst. Av. Med., Farnborough) FPRC Rept. 961.
ASTIA AD 96 383

i

ABSTRACT: The following three reports summarize very briefly the main
important conclusions that can be drawn from a large amount of work upon the
effects on human performance of exposure to: (a) Noise (b) Heat and humidity,
and (c) Sleeplessness.
It will be seen that all three forms of stress may, unless special precautions
are taken, seriously affect human behavior when great accuracy and speed are
required.
It %ill also be seen that in all three cases, the main need'now is
for further experimental work especially directed to-two main points: (1) The
further effects that may be produced when work has to be continued under these
forms of stress for a relatively long period and under environmental conditions
which are apt to change suddenly and unexpectedly.
(2) The further effects
which are almost certainly associated with sudden changes of stress conditions,
such as a very rapid increase or decrease of noise, temperature, and humidity.
It was hoped to add something about these rapid changes, especially as regards
to temperature and humidity, but nothing is known about their-..etfects upon'
human performance with sufficient certainty to make it possible to put
It was also hoped to
forward conclusions with confidence at present.
be able to deal similarly with the effects upon human performance of
vibration, but here again existing knowledge is too uncertain to warrant
anything definite being said.

(Author)

I
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Bartual Pastor, J.
1962
NEUROPHYSIOLOGICAL ANALYSIS OF THE CENTRAL INTEGRATING
SYSTEM OF SPACE ORIENTATION IN MAN BY RECORDING OF THE OCULAR REACTIONS
AFTER PERIODIC OPTOKINETIC AND VESTIBULAR STIMULATION.
Rev. Esp. O toneurooftal. 21:373-386 Jul-Aug. 1962 (Sp)
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Barwood, A.J.

1962

THF MAINTENANCE OF CORRECT EJECTION POSTURE

Paper: 33rd Annual Meeting of the Aerospace Medical Association, ChalfonteHaddon Hall,, Atlantic City, N.J., April 9-12, 1962
ABSTRACT: The high incidence of mild back injury during otherwise successful
ejections, and the increasing incidence of such back injury with the improvement
of ejection capability, prompted investigation into the probable cause of such
.injury. 'The geometry of harness systems was studied and thc techniques for
adjusting such harnesses were investigated.
The typical back injury in the
region of T-10--L-2 indicated that posture appeared to have a direct relation
to such injury.
Means of maintaining an acceptable posutre were therefore
investigated and ultimately modifications for all types of harnesses were
proposed.
Initially these were tried experimentally and have produced marked
improvement in whole body restraint, and have, at the same time, made the harness
system more comfortable.
The moulding of the Reat top and back to the mean
anatomical profile of aircrew has also beer. attempted, resulting in the maintenance of an improved ejection posutre and very considerable improvement in comfort
and acceptability -- a factor which might well be applied to conventional seat
design.
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Basler, V. E. and L. E. Morehouse
1948
THE EFFECTS OF G ON MAXIMUM
GRIP STRENGTH
(Office of Naval Research, Washington, D. C.)

May 1948

Contract N6ori77

SUM10ARY:
A comparison of the grip strength at 1 G with 2.,3, 4 and 5
positive G shows that the strength of man seated in aircraft is not weadened
in direction proportion with increasing forces of positive G. A decrease
in grip stength is observed at 3 G, but the loss in strength it recovered
at 4 and 5 G.
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Bates, G.
1961
A BIBLIOGRAPHIC INDEX FOR CATALOGING THE ACCELERATION
LITERATURE (National Academy of Sciences, National Research Council,
Washington, D.C.)
Publication No. 913, Pp. 1-6. ASTIA AD 266 076
ABSTRACT: As a considerable volume of iiterature on acceleration research is
now available, with more literature being generated at an increasing rate,
the Panel on Acceleration Stress believes that it is highly desirable for
such information to be indexed and catalogued in a uniform manner so that
pertinent information can be readily located by users. Various abstracts of
acceleration literature are now available; however, most of these use an open
ended, non-systematic indexing system, so that the user must scan all of the
reports in order to find desired references. This index is offered as a
solution to that problem.
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Bates, H. J.
1963
DESIGN STUDY FOR AN ACCELERATION RESEARCH DEVICE
(FINAL REPORT).
(Rucker Co., Oakland, Calif.)
Contract AF 33(616)-7536
AMRL-TDR-62-113
May 1963
N63-19160
ABSTRACT: This report introduces an advanced centrifuge design which may
be built, utilizing present-day engineering and manufacturing techniques.
The report (1) presents a tentative configuration and performance of a
cen;rifuge and facility that best fits present and anticipated weapons
system;, (2) evaluates and adjusts the centrifuge design with respect to the
research value of a specific performance requirement and its associated
cost; (3) presents a design which can be built with present-day knowledge and
with assurance of meeting performance requirements; (4) presents a design

I

complete enough in detail to show its feasibility and to establish an

estimated cost; and (5) recommends staging of construction and the staff
personnel necessary to maintain and operate the facility. (Author)
252
Bauder, D. W., & D. L. Krenz
1961
WATER ENTRY TESTING USING ROCKET SLEDS
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5. 6. 7, 1961, Washington, D. C. (Mt. Prospect, Ill.:
Institute of Environmental Sciences, 1961).
Pp. 75-80.
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253

Bauer, L.H.
1930
SYMPOSIUM ON BLIND FLYING.
J. Aviation Med. 1:127-132
ABSTRACT: By blind flying is meant flying without a horizon for guidance.
The exact physiological phenomenon has been a source of great dispute among
otologists but is generally agreed now that the cause is a change of tension
in the fluid in the otolith canals. During vertigo, the pilot must disregard
his sensations and fly by instruments.
Ocker and Crave have devised an
instrument known as a flight integrator which combines the necessary instruments in one instrument. (CARl)

254
Bauer, L.H.
1933
AIR SICKNESS.
J. Aviation Mid. 4:41-44
SUMMARY:
Air sickness belongs to a group of motion-sicknesses:

swing, train,

seasickness, etc.
Its causes are physiological or psychological reactions to unaccustomed
motion.
The vestibular mechanism is the chief physical factor responsible for
air-sickness.
Its frequency is perhaps about 5 pe& cent.
Its prevention lies in properly ventilated cabins; in taking the
passenger's mind off of himself; in eliminating any causes of fear; and prompt
treatment.
If the individual is susceptible to motion sickness he should fly
only in good weather and in smooth air.

255
Bauer, L. H.
1933
AVIATION MEDICINE
Oxford Medicine 1:545-585.
ABSTRACT: Out of a mass of experience, research and statistics a subject known
now as aviation medicine has developed as a distinct specialty. This specialty
is really a branch of preventive medicine, as its sole basis is the prevention
of aircraft accidents from the human standpoint.
It has drawn to itself portions
of other specialties, namely, physiology, internal medicine, ophthalmology,
otology, neuropsychiatry and psychology. Tt is a correlation of certain parts
of these specialties as they relate to flying. The specialist ir. aviation
medicine is known as the flight surgeon.
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Bauer, L.H.
Trans.

-841MEDICINE AND AVIATION.
1942
Amer. Acad. Ophthal. Oto-laryng. Jan-Feb : 43-46

ABSTRACT: The specific standards for flying cannot be gone into in detail
military pilots
in a brief article, but in general they are as -ollows:
must have visual acuity, normal visual fields, and normal color fields.
A pilot must have sufficient accommodative power to read a map or instrument
pane. The ability to judge distance or depth perception is very important.
Obstructive lesions of the note and throat are disqualifying for a prospective pilot. Hearing, sufficient to detect radio signals, is essential. The
layrinth is not the most important factor in maintaining equilibrium in the
flyer, vision is the most important factor. Pilots suffering from fatigue
after long hours of flight are suseptible to a condition known as aeroneurosis. Pilots are also subjected to intense cold, low barometric pressure,
lack of oxygen, and high speed resulting in violent g forces. All of these
conditions induce fatigue, low resistance, and may cause casualties.
257
AVIATION MEDICINE.
1943
Bauer, Louis Hopewell
(New York: London: Oxford University Press, 1943)

258
SPACE MEDICINE
1952
Bauer, L. H.
West Vir. Med. J., 48(11):326-327. Nov. 1952
ABSTRACT: A review of space medicine and the problems that man faces in
space flight'.
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TRANSONIC WIND TUNNEL DYNAMIC STABILITY TEST OF
1958
Bauer, R.C.
A SMALL - SCALE SATELLITE AEROMEDICAL RESEARCH VEHICLE.
(Arnold Engineering Development Center, Air Research and Development
ASTIA AD 223 468-L
Command) AEDC-TN 58-78, Dec. 1958.
A one degree of freedcm dynamic test of the GE-SARV nose cone was
AbSTRACT:
conducted in the I-FT Transonic Tunnel of the Propulsion Wind Tunnel Facility
at the Arnold Engineering Development Center.

The pitch damping coefficient, (Cmq + Cma), and the static stability parameter, Cma, were obtained from free-oscillation tests at Mach numbers from
O.7 to 1.5 about -a- pivot -- 6 cation 0.-4999 &dametersfrom the nose.....The Reynolds
x 10,
numbers based on the maximum model diameter varied from 0.63 to 0.76
0.027.
to
and the reduced frequency parameter, wd, ranged from 0.016
2V
The model was dynamically stable throughout the Mach number range 0.7 to 1.5
about a pivot location 0.499 diameters from the nose.
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260

A HISTORY OF GERMAN AERONAUTICAL RESEARCH
1944
Translation by R.A.E.,
Munich, 1944).
Ministry,
(German Air
R.A.E. Translation No. 87.

Baumker, A.

Fa~nborough.
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Smiley Powell & N.C. Russell 1962 SUCCESSFUL PREDICTION OF AIR SICKNESS
IN AIRCREW TRAINEES
Paper: 33rd Annual Meeting of the Aerospace Medical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962

Beach,

ABSTRACT: Work done in 1953 by one of the authors suggested that successful
prediction of air sickness could be made by taking a careful history ;nd subjecting
the individual to square wave head movements while seated in a rotating chair.
Starting in 1960 one hundred and fifty pilot trainees were assessed by this
method and also given a psychiatric assessment before undergoing primary flight
The failure rate in this primary training due to air sickness was
training.
seven per cent. The combined history asscssment and rotation test predicted
The assessing psychiatrist
half of this number with no false predictions.
predicted failure of half of the remainder because of poor motivation or
This threefold attack can be usefully employed to remove the incurably
anxiety.
airsick individual before he attempts expensive -flying training.

262
SOME CONSIDERATIONS OF AEROMEDICAL RESEARCH
1951
Beals, L. S., Jr.
Ann. New York Academy of Sciences 51: 1159-1165, Jan. 1951
ABSTRACT: War, for all its amlignancy and degradation, chaos and waste, makes
one contribution to the progress of mankind--its effectiveness in pushing forward
Research with
the frontiers of knowledge at a faster rate than during peace.
governmentthrough
operation
of
system
a
developed
has
applications
military
Planning and co-ordination
sponsored study in universities and foundations.
thus have become channelized under headings not blatantly'military, but pointed
Medical research has been less affected by any
toward national security.
During
of the co-ordinating research plans than nay other branches of science.
foundations.
and
laboratories
individual
the war there was some joint effort by
Two significant committees, the Vision Committee and the Committee on Aviation
In aviation medicine team co-operation became vital
function.
Medicine, still
Work was not oriented around the physiology or endocrinology of
in research.
a piece of a man, but about the total function of the whole human organism.
Supersonic flight imposes not only aeromedical problems of the first order but
also those that can only be completely embraced by a human-engineering approach.
The major problems of the aviator in the supersonic cockpit are (1) the
acceleration environment (2) visual performance (3) thermal surround (4) ultraThese problems
sonic environment (frequencies above 20 kc.) and (5) pilot escape.
The role of the flight surgeons,
cannot be solved by aviation medicine alone.
in assuring the continued survival of this nation, would clearly appear to be
the reorientation of the research program around the broadest interpretations
of human engineering principles.
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Beard, M.G.
1961 FIRE LESSONS FROM LA GUARDIA AIRPORT ELECTRA CRASH
(Paper, 65th Annual Convention, American Airlines, Inc., Detroit, Michigan,
May 15, 1961)
ABSTRACT: For many years, there has been controversy regarding the relative
safety between kerosene as a possible safety fuel and aviation gasoline.
Since the start of let transport operation, the controversy seems to have
switched to a comparison between kerosene and JP-4. The Electra accident of Sept.
14, 1960, at LaGuardia F~ield where seventy-two passengers plus four crew members
escaped from an inverted fuselage, has received an unusual amount .of comment
crediting the use of kerosene for thiL rather remarkable accomplishment.
After a thorough investigation of the accident, it does not appear that
there would have been a holocaust when the airplane came to rest if it had been
fueled wlthJP-4 or Avgas. All of the fuel in the ruptured wing tanks close
to the fuselage was spilled on the runway and glass along the skid wake of
the airplane and this fuel was not available to burn at the location where the
airplane came to rest. Because of the unique conditions surrounding this
accident, it is not a good one to prove whatever difference there is between
kerosene, JP-4 and A-,as with respect to crash fire survivability. It does prove
that there are few injuries if deceleraticns are low and impact "g's" are mild.
264
Beard, P. J. & W. F. Gantvoort
SUPERSONIC VIBRATION.
J. Bact. 35:5.

1938

STUDIES ON THE BIOLOGICAL EFFECTS OF

ABSTRACT: Apparatus for the generation of supersonic vibrations is described.
It consists of an oscillator with two 500-watt tubes which can be used singly or
in parallel. It follows in principle the apparatus described by Wood and Loomis,
but with certain modifications.
The wave length can be varied between 300 and
1000 kilocycles and the power can be adjusted by means of a variable resistance
in the primary circuit. The energy is transmitted to a piezo-active quartz
crystal submersed in a dielectric. The latter flows through a cooling system
at a rate of 5 gallons per minute and the temperature can be held at any desired
level.
On applying energy to the crystal the dielectric becimes so violently agitated
that it builds up a fountain about 5 cm. in height. Objects suspended in this
fountain are subjected to the effects of the vibrations.
Double-distilled water containing triple-distilled mercury developed, with 600
kilocycles, a turbidity lasting over several hours. Exposure for 4 minutes was

lethal for mice. Exposure for 15 minutes reduced a culture of Escherichia coli
fram 70,000,000 to 20,000 cells per cubic centimeter.

I
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DYNAMIC FULL SCALE TESTS OF MEDIAN
1959
Beaton, J. L. and R. N. Field
(Div. of HighwaysMaterials and Res. Dept., Sacramento,
BARRIERS.
Calif.) May 1959.
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ADVERSE EFFECTS DUE TO SPACE VEHICLE ROTATION.
1961
Beauchamp, ;.T.
Oct- Dec. 1961.
Astronautical Sci. Rev., 3(4):9-11.
ABSTRACT: In a satellite rotated to create an artificial gravitational field,
the effects of Coriolis forces are considerable upon occupant movements, his
Careful conperformance at the controls, and on the operation of machinery.
sideration of the vehicle size, magnitude of thesimulated gravity, and deliberate slowing of movements will lessen the adverse effects of Coriolis forces.
The following recommendations are made: (1) The optimum vehicle radius at floor
ve to intolerlevel should be from 45 to 50 feet, since smaller radii are cond
levels
grayity
(2) At low simulated
able Coriolis forces and gravity gradients.
be
should
performance
human
the rotational radius of the vehicle for satisfactory
forces.
Coriolis
the
balance
extended to several hundred feet to
(Aerospace Medicine 33(5):645, May, 1962)
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DISTURBING FORCES PRESENT IN A ROTATING SPACE STATION.
1961
Beauchamp, G.T.
4(5):12-13,21.
J. Environmental Sci.,
by carefully
ABSTRACT: The effects of Coriolis forces may be reduced
field, and by
gravity
simulated
of
strength
and
size
considering vehicle
Some suggestions for design are given;
allowing for slower movement.
feet; smaller radii
(1) optimum vehicle radius at floor level is 45 to 50
and (2) gravity
gradients;
gravity
and
increase intolerable Coriolis effects
for nuclear
proposed
that
as
(such
radii
levels of 0.10 g require large spin
machinery,
functional
of
location
The
forces.
vehicles) to overcome coriolis
forces
Cnriolis
of
effects
the
since
considered,
is
controls, and consoles
may affect their operation.
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PROBLEMS INVOLVED IN PROVIDING PROTECTION
1959
Beck, A.I. & B. Cooper
(Paper, 30th Annual Meeting, Aero Medical
FOR AIRCREWNEN DURLNG ESCAPE.
Association, Statler Hilton Hotel, Los Angeles, Aoril 27-29, 1959)
ABSTRACT: The problem areas concerned in providing adequate protection for
aircrewmen prior to and during escape sequences from high performance aircraft
are complicated by the physiologic considerations and the physical nature of
the escape itself. The human limitations to imposed forces, both initial and
sustained, and the method used to eliminate atidior reduce them will be presented.

-
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Pertinent data resulting from sled test runs and crew escape studies will be
discussed using actual filmed sequences of research effort.
The presentation
will consider the present state-of-the-art of crew escape systems and will present the problems yet to be solved to produce reliable escape potential for
proposed new weapons systems.
Factors such as positioning,* restraints, time
sequences, personal equipment, altitude and speed and related problems will be
reviewed and possible solutions offered to meet the demands arising from the
ever expanding flight envelopes of the most modern weapons systems.
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Becker, K.R., R.W. Watson and F.C. Gibson
1962
HYPERVELOCITY IMPACT'
PHENOMENA.
(U.S. Army Ordance Ballistics Research Lab., Aberdeen
Proving Ground, Maryland).
ASTL4 AD-280 208.

ABSTRACT: The purpose .of this investigation is to study the parameters
governing the failure of thin metal plates under the impact of high-speed
fragments; special emphasis is placed on the lightweight structural alloys.
The geometrical features of the perforations, together with the spatial, mass,
and velocity distributions of the ejecta produced in the perforation process,
are of immediate interest.
Since these variables are strongly dependent on
the characteristics of the impacting projectile as well as the physical
properties of the target material, a variety of experimental apiroaches to
the problem are clearly evident.
In an effort to systematize the approach
and at the same time gain information that will be of immediate practical
value, a few select target materials are currently being investigated under
impact conditions that involve the same projectile geometry but different
impact velocities.

270
Beckman, E.L.
n.d.
SOME PHYSIOLOGICAL AND PSYCHOLOGICAL CHANGES RESULTING
FROM WATER INMERSION THAT MAY BE SIGNIFICANT IN SPACE FLIGHT.
(U.S. Navy)
ABSTRACT:
In preparing man for space flight aeromndical investigators have
simulated the conditions of space and tested tbc human response under these
conditions.
The zero G state can only be redlized on earth during aircraft
flights in Keplerian trajectory which produces a zero G condition on the
occupant of the aircraft for 30 to 60 seconds.
The hypogiavic state resulting
from water immersion has been used to simulate certain aspects of the gravity
free state.
Water immersion creates a physical state which is similar to the
zero G state for certain sensory modalities.
Studies on humans immersed in water for 6 to 18 hours revealed some alteration
in physiological function and psychomotor performance which may be significant
in space flight. These findings will be discussed.

4
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PROTECTION AFFORDED CEREBROVASCULAR SYSTEM BY CEREBRO1949
Beckman, E.L.
SPINAL FLUID UNDER STRESS OF NEGATIVE G.
(U.S. Naval Air Development Center, Johnsville, Pa.)
Eleven goats were subjected to negative G exposures varying from
ABSTRACT:
G
with random selection of the G level on the 17-fort ceatrifuge
1.2 to 8.9
Arterial, venous and CSF pressures
of Southern California.
University
at the
and, in some cases, intracardiac pressures, were measured through cannulae.
attached to Statham strain gauges and recorded oscillographically with Heiland
Complete post-mortem examinations were performed on all
Type A galvanometers.
The results of these studies indicate that within the limits of the
animals.
experimental procedure, normal intracranial vessels are adequately protected
against sudden changes in intravascular pressures by simultaneous changes in,
Two explanations for the mechanism of intrathe cerebrospinal fluid pressure.
cranial hemorrhage reported in the literature are proposed: '(1) Torsional
stress applied to meningeal vessels by relative motion between the brain and,
its meninges produced by rapid acceleration of the head under negative G forces
(2) Rupture of abnormal (aneurysmal) intracranial
with resultant hemorrhage.
vessels subjected to increased A-V pressure differences.

'272
ACCELERATION UPON THE FLUID
THE INFLUENCE OF ')OTWARD
1950
Beckman, E. L.
kL. S. 9ADC, AMAL, Johnsville, Pa.)
SYSTEM OF TUE INTRACRAINIAL CAVITY.
Rept. No. NM 001 060.02.0, Dec. 1950.
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THE INFLUENCE OF FOOTWARD ACCELERATION UPON THE FLUID
1951
Beckman, E.L.
SYSTEM OF THE INTRACRANIAL CAVITY.
(U.S. Naval Air Development Center, Johnsv lle, Pa.)
NADC-MA-5101 8 March 1951.
Rept. No. NM 001 060.02.01.

ABSTRACT: A ;sries of experiments was carried cat in which the stress of
graded magnitudes of accelerative force was applied to goats for controlled
As a result of these experiments, it was demonstrated that the
time periods.
cardiac output of goats under the conditions of stress investigated was
The arterialmoderately decreased when measured by the method of Hamilton.
at conapproximately
maintained
be
to
found
was
differential
venous prensure
trol level during exposure to g of the magnitulie used in these experiments so
The intralong as cardiac arrhythmias or rsevera brad ycardi. did not develop.
cranial vascular system was found to be adequately protected against high
intravascular pressures by a counter-balancing pressure increase in the cereIt may be inferred that the cerebral blood flow was adequatebrospinal fluid.
ly maintained under the conditions of this experiment.

i/
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THE INFLUENCE OF FOOTWARD ACCELERATION UPON THE
1951
Beckman, E.L.
FLUID SYSTEMS OF THE INTRACRANIAL CAVITY.
(U.S. Naval Air Development Center, Aviation Medical Acceleration Lab.,
ASTIA ATI 119
Sept. 1951.
Report No. NADC-MA 5102,
Johnsville, Pa.)
261

The effects of negative G upon the central nervous system were
ABSTRACT:
The animals were exposed
studied upon ten goats by pathological techniques.
for fifteen-second periods to 5 or 8 negative G repeated one tb twenty times.
Central nervous system tissue was prepared for study by perfusion in situ with
10 per cent neutral formalin in physiological salt solution and subsequent
After formaremoval of the enveloping cranial vault leaving the dura intact.
lin fixation, the brain and brain stem specimens were examined grossly for
evidence of hemorrhage.
One animal (Goat Number 3) was found to have a subdural hemorrhage covering
the left lobe of the cerebellum and the left lateral aspects of base of the
brain. Goat Number 1 was TYound to have ring hemorrhages in both the temporal
Routihe tissue sections from fifteen areas of the
lobe and mesencephalon.
brain and brain stem were prepared by cyanin, and hematoxylin and eosin
These tissues were studied microscopically for•
staining techniques.
Neuropathological
evidence of hemorrhage and pathological changes.
findings of increased perivascular spaces and packing of the red blood cells
in the cortical vessels were observed which were suggestive of increased
capillary filtration.
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Bec'eran,

E.L.

1952

EFFECTS OF ACCELERATION UPON THE CEREBRAL METABOLISM

"'NDCEREBRAL BLOOD FLOW- PHASE IV -SOME OBSERVATIONS ON NEGATIVE G
(U.S. Naval Air Development Center, Aviation
DEVELOPED IN AEROBATICS.
Report No. NADC-MA 5203,
oedical Acceleration Lab., :ohnsville, Pa.)
ASTIA ATI 149915.
23 April 1952.
ABSTRACT: This study demonstrated that standard maneuvers of the type
performed by Mr. Jocelyn developed negative G loads of 2 1/2 to 3G for duraIn some maneuvers, peak accelerations of 5
tions of up to 32 seconds.
negative G were reached, but in these maneuvers the magnitude of the acceleration was increased gradually to the maximum and then decreased over shorter
time intervals of from 8 to 16 seconds.
One pilot was studied who is able to execute negative G maneuvers without
undue discomfort, and without subjective or objective evidence of injury.
The use of negative G maneuvers of imagnitude and duration measured in these
experiments should be evaluated for use in offensive and defensive tactics.
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Beckman, E. L., L. H. Peterson, & J. Parness 1953 DEVELOPMENT OF BIOLOGICAL
RESEARCH APPARATUS FOR USE IN ACCELERATION AND DECELERATION STUDIES.
THE EVALUATION OF PRESSURE TRANSDUCER SYSTEMS
PHASE I.

(U.S. Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 1061
Jan. 15, 1953.

NADC-MA-5206,

In Phase I of this investigation, comparison measurements were
ABSTRACT:
made of the electrical output of various commercially available pressure
These transducer systems were tested utilizing various coupling
transducers.
systems (catheters and needle combinations) which are currently being used for
Measurements obtained were then compared with the
physiological measurement.
amplitude versus frequency response of these same systems as measured by
The facilities of the Navy Underwater Sound
absolute calibration methods.
Reference Laboratory at Orlands, Florida were used to obtain absolute response
Graphs showing the amplitude versus frecuency response of the
measurements.
various systems measured as well as the comparison curves to demonstrate the
reliability of the conventional methods of response measurements are included
in Appendix B. In Phase II of this investigation, the theory of transducer
response for lumped systems (considered in Phase I) was extended to a consideration of a transducer system having more than one degree of freedom (distributed
For this purpose, the capacitance type transducer with a very long
system).
Theoretical consideration was
polyvinly catheter was used as the test system.
given to the effect of varying physical constants upon the response of the system.
A
These effects are shown in graphs included in the text of this report.
This unit
damping segment was designed, based upon the theoretical concepts.
was found satisfactory for producing variable damping in a transducer system

and thereby improving the amplitude versus frequency response of the system
and reducing acceleration artifacts.
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Beckman, E.L., T.D. Duane, J.E. Ziegler, & H.N. Hunter 1953 HUMAN TOLERANCE
TO HIGH POSITIVE G APPLIED AT A RATE OF 5 TO 10 G PER SECOND
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-5302 June 3, 1953
ASTIA AD 20 520
Investigations were made to determine more accurately the voluntary
ABSTRACT:
human tolerance to high positive G loads applied at the rate of 5-10 G/sec.
Measurements were made on 5 adult human males at 15, 12, 10, and 6 G and upon
7 subjects at 8 G. Subjects were safely exposed to accelerative loads of 15 G
for durations of 1 - 1.8 seconds if the loads were applied at a maximum rate of
When the subjects were exposed to 15 G loads applied at 8 G/sec,
8 - 10 G/sec.
unconsciousness was sometimes produced if the maximum load duration was greater
than 0.5 sec. The visual symptoms of graying, peripheral vision loss, and blackout
were not considered to be premonitory signs of impending unconsciousness when
Unconsciousness produced
the load was 8 G or more applied at 7 G/sec or more.
as a result of loads of 8 - 15 G applied at 7 - 9.6 G/sec did not produce clinically
demonstrable sequelae.
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1953
HUMAN TOLERANCE
Beckman, E.L., J.E. Ziegler, T.D. Duane'& H.N. Hunter
PRELIMINARY STUDIES ON PRIMATES
PHASE II.
TO COMBINED ACCELERATIONS.
SUBJECTED TO MAXIMUM SIMPLE ACCELERATIVE LOADS.
(Naval Air Development Center, Johnsville, Pa.) NADC-MA-5301
22 May 1953. ASTIA AD 15 117
ABSTRACT: A survey was made of the literature regarding human tolerance to
simple and combined accelerative stress. The tolerance of chimpanzees to
simple positive, negative, and transverse g loads was measured, and applications were made to human tolerance levels. No demonstrable pathophysiological
changes occurred when the animal was subjected for 15 sec to 40 transverse g
or to 40 positive g. Unconsciousness was produced with approximately the
same positive g load as for humans, but this level in chimpanzees was well
below the level necessary for the rupture of tissue. Irreversible changes in
the central nervous system and general tissue occurred after 15 sec of 40 negative g. Calculations indicated that safe human tolerance levels to positive
and transverse g could be maintained with gradually increasingincrements of
magnitude up to 15 g and gradually increasing durations up to 5 sec maximum.
Human tolerance to negative g was not considered safe with greater than 3 g
(ASTIA)
for 1 sec until further investigation is made.
279
PRELIMINARY
1953
Beckmpn, E.L., J.E. Ziegler, T.D. Duane, & H.N. Hunter
STUDIE IN PRIMATES SUBJECTED TO MAXIMUM SIMPLE ACCELERATIVE LOADS.

(U.S. aval Air Development Center, Johnsville, Pa.) NADC-MA-5301,
22 May 1953.
ASTIA AD 15117.

A analysis of the problem of determining the human tolerance to
ABSTRACT:
simple and combined accelerative stress has been undertaken from a review of
On the basis of the analysis presented, an
the literature on the subject.
experimental program has been undertaken which would provide the data necessary to define the human tolerance to acceleration in the part of the spectrum
which has not been adequately studied, i.e., in the period from 1/2 to 5
Preliminary
seconds dura ion and of accelerative stresn loads up to 15G.
experimentatio has been carried out to study the tolerance of the chimpanzee
to loads cal ulated to give a safety factor of greater than 2.5 for human work.
From these s udies, it has been possible to extrapolate and to predict that
transverse a celerative stress of 15 G for 5 seconds in either the prone or
supine posit on is below the human tolerance and the ultimate rupture points

for the vari us mechanical systems of the body.

From a study of the effects

of 40 positi e G for 15 seconds upon the chimpanzees,

it

was found that

I
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severe accelerative shock was produced, but that there was no rupture of the
skeletal, visco-elastic or vascular systems which was irreversible. rrom the
study of the effects of 40 negative G applied to a chimpanzee for 15 seconds
duration, it was found that a comatose state was produced which persisted for
approximately three days, and that pathological numbers of leucocytes and red
blood cells were demonstrated in the cerebrospinal fluid. Small sub-arachnoid
and sub-cortical hemorrhages were found from microscopic examination of the
brain tissue.
The damage was of such severity that it was not believed to be
completely reversible.
Pathological change's in the liver, myocardium, and
.thyroid were also observed.
A condition of accelerative shock was produced in
the animal and the stress load was such as to produce evidence that the rupture
point for the vascular system had been reached with production of irreversibel
damage to the brain, heart, and liver.
On the basis of these findings, it
is recommended that studies be carried out to determine the human tolerance to
an accelerative stress of 15 G applied for a duration of up to 5 seconds with
the force acting in the transverse and positive G directions.
Further animal'
studies on the effects of negative G are recommended.
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Beckman, E.L.
1953 OBSERVATIONS OF HUMAN TOLERANCE TO ACCELERATION STRESS:
PHASE II.
(U.S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-5302.
June 1953.
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Beckman, E. L., J. E.' Ziegler, T. D. Duane and H. N. Hunter
1953
SOME OBSERVATIONS ON HUMAN TOLERANCE TO ACCELERATIVE STRESS
PHASE
I1. PRELIMINARY STUDIES ON PRIMATES SUBJECTED TO MAXIMUM SIMPLE
ACCELERATIVE LOADS.
J.. of Aviation Medicine 24(5):377-392

October 1953

Preliminary experimentation has been carried oitt to study the tolerance
ABSTRACT:
of a chimpanzee to loads calculated to give a safety factor of greater than 2.5
to 3.0 for human work.
From these studies, it has been possible to extrapolate
and to predict that the human tolerance to transverse accelerative stress of
15 G for five seconds in either the prone or supine position is below the ultimate
From a study of
rupture points for the various mechanical systems of the body.
the effects of 40 positive G for fifteen seconds upon the chimpanzee, it was
found that severe accelerative shock was produced -- which was irreversible.
It is
There was no rupture of the skeletal, visco-elastic or vascular systems.
believed that accelerative stress of 15 negative G applied for a duration of
up to five seconds is in excess of the safe human tolerance limit.
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Beckman, E. L., T. D. Duane, J. E. Ziegler, & H. N. Hunter
1953
SOME OBSERVATIONS ON HUMAN TOLERANCE TO ACCELERATIVE STRESS.
IV. HUMAN TOLERANCE TO HIGH
POSITIVE G APPLIED AT A RATE OF 5 TO 10 G PER SECCND.
(Naval Air Development
RADC MA-5302, ASTIA AD-20 520.
Ctr., Johnsville, Pa.)
. AA
Med. 25(l):50-65, Feb. 1954
S.a

ABSTRACT:
11 subjects were exposed to high positive accelerations (3-5 g) on the
centrifuge, and the durations of the loads required to produce unconsciousness
were measured.
The time required to produce unconsciousness was longer at low
levels and shorter at high levels of acceleration.
The mean value for the time
above 3 g during the runs which produced unconsciousness was 4.2 secs.
After
unconsciousness had been produced, the subjects returned to consciousness within
5-10 secs.' Unconsciousness was not preceded by loss of peripheral vision and
blackout usually experienced when the exposure is to loads of less than 8 positive
g. Unconsciousness did not occur until the arterial pressure at the base of the
brain had dropped to zero (at a mean level of 5 g).
From the data obtained it was
assumed that stasis of the cerebral circulation was produced by accelerations of
3, 4, or 5 g.
There was no significant difference between the duration of the
acceleration required to produce unconsciousness at 8, 10, 12, or 15 g, if the
time was measured as the duration of the load above 3, 4, or 5 g.
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1954
SOME OBSERBeckman, E. L., J. E. Ziegler, T. D. Duane & H. N. Hunter
VATIONS ON HUMAN TOLERANCE TO ACCELERATIVE STRESS.
PHASE IV. HUMAN
TOLERANCE TO HIGH POSITIVE G APPLIED AT A RATE OF 5 TO 10 G PER SECOND.
J. Aviation Medicine 25(l):50-66.
See also:
(Naval Air Development.Ctr., Johnsville, Pa.)
NADC-MA-5302.
ABSTRACT: Eleven volunteer human subjects were exposed to high positive G loads
and the durations of the loads required to produce unconsciousness were measured.
The data obtained in these experiments were analyzed on the basis of the assumption that stasis of the cerebral circulation was produced by accelerative loads
of either 3, 4 or 5 G. On this basis, it was found that: (a) the duration of
the stasis of the cerebral circulation which produced unconsciousness was shorter
by two to three seconds than the mean time required to produce unconsciousness
by 1 G by occlusion of the vertebral and carotid arteries with a cervical cuff,
reported by Rossen, and (b) that there was -o statistically significant difierence
between the duration of the acceleration required to produce unconsciousness at
8, 10, 12, and 15 positive G, if the time was measured as the duration of the
load above 3, 4, or 5 G. The shorter duration of cerebrovascular stasis required
to produce unconsciousness at 8, 10, 12, and 1' positive G was explained on the
basis that the high positive G loads cause the capillary bed to he partially
drained of blood. The total quantity of blood entrapped within the brain after
cercbrovascular stasis has been produced by high accelerative loads would be
smallcr than the quantity of blood entrapped withing the brain by occlusion of
the carotid and vertebral arteries.
If the oxygen content of the bloods
were approximctely the same in both cases, then the time to unconsciousness
when circulatory stasis of the brain was produced by high positive G loads would
be shorter than when stasis was produced by occlusion of the vessels by a
cervical cuff because of the difference in the quantities of the entrapped
...b l oo d . . .. . . . . . .
. .. . . .. . . ......
..
...
.
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Beckman, E.L. & H.L. Ratcliffe
1955
A POST-MORTEM STUDY OF RHESUS
MONKEYS (MACACA MUAITTA) AT INTERVALS AFTER S-!r-IF nR REPV.JITZD -?PCS11RE
TO NEGATIVE ACCELERATION.
(U.S. Naval Air Development Center, Johnsville,
Pa.)
Rept. No. NADC-MA-5504, 26 May 1955.
ASTIA AD 67 387
See also J. Aviation Med. 27(2):117-130.
1956.
SUMMARY; Twenty-two monkeys, with appropriate controls, were subjected to one
or more exposures of negative acceleration (12, 32, or 40 G) and killed 15
minutes to 90 days later. The results of these experiments suggest that
current histological techniques offer little
promise of explaining the effects
of negative acceleration upon the functions of the brain. Scattered capillary
hemorrhages and, occasionally, edema were the only lesions that might be related
to acceleration.
Thrombus formation, especially in the vessels of the lungs,
commonly followed negative acceleration, and can account for the development
of edema and repeatedly to negative acceleration developed increased tolerance,
and in them the adrenal cortex was hypertrophied.
(AMAL)
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Beckman, E.L., and H.L. Ratcliffe,
1956
A POST-MORTEM STUDY OF RHESUS
MONIKEYS AT INTERVALS AFTER SINGLE OR REPEATED EXPOSURE TO NEGATIVE
ACCELERATION.
J. Aviation Xe__.
27(2):117-130.
See also NADC-MA-5504, ASTIA AD 67 387
SUMZ•tkRY:
Twenty-two monkeys were subjected to one or more exposures of
negative acceleration (12, 32 or 40 g) and killed fifteen minutes to ninety
days later. Their tissues were compared to those of four normal monkeys and
of five monkeys that had received equivalent exposures'to positive acceleration. These examinations suggest that current histological techniques offer
little
promise of explaining the direct effects of negative acceleration upon
the functions of the brain.
In terms of survival, however, edema and hemorrhage into the lungs seemed more
important than changes in the functions of the brain. Moreover, escape of
fluid and blood 'into the alveolar spaces of the lungs became more conspicuous
thirty to ninety-six hours after acceleration, and may be attributed to the
effects of thrombi that developed in the vascular tree of the lung4 during
and imunediately following exposure.
Repeated exposure to negative acceleration was followed by the development
of increased tolerance, as indicated by lessening edema and hemorrhage into
the extra-cranial tissues of the head and face as the series of exposures
progressed.
The adrenal cortex of these animals was hypertrophied.
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Beckman, E., D.C. McNutt, & J.S.P. Rawlins
1958
USE OF THE STANDARD
EJECTION SEAT SYSTEM AS A MEANS OF ESCAPE FROM SUBMERGED AIRCRAFT.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC Rept. 1049,
May 1958. ASTIA AD 201 166.
ABSTRACT: The feasibility of using the standard Martin-Baker ejection seat
system was assessed.
Results indicated that when the canopy is open or off,
escape from submerged aircraft can best be accomplished by climbing out,
inflating the Mae West, and making a free ascent.
The forces which act upon
the aircrew in using either the 60 or 80 fps ejection seat system (type 1,
2a, 3, and 4 guns) for escape from a submerged aircraft are tolerable.
The
hazards involved in ejection through a Seahawk type canopy when submerged are
within the acceptable limits of a survival procedure.
-The present standard seat ejection guns will neither fire after the firing
head has been submerged in water for more than a few seconds nor will it fire
properly after the barrel of the gun has been immersed in water for half a
minute. The escape from a sinking aircraft should be carried out before the
aircraft sinks to 100 ft. although safe escape is theoretically possible
down to depths of 300 feet.
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Beckman, E.L.
1959
ESCAPE FROM DITCHED AIRCRAFT: Evaluation of the
factors which affect survival in a ditching accident in current
operational aircraft with recoummendations for increasing the rate
of survival.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 1094 iv, Mar. 1959.
ASTIA AD 243 788

ABSTRACT: The probability of aircrew making a safe escape after a ditching
accident by using "manual" escape procedures is assessed; these procedures
are shown to be inadequate for escaping from modern jet aircraft; and the
use of.the ejection seat to assist escape from a sinking aircraft is evaluated
and recommended.
A research progravne ib proposed for accumulating data on
ditching accidents; this includes the measurement of accelerations to which
the aircrew are subjected during ditching and the measurement of the sinking
characteristics of aircraft when subjected to realistic ditching conditions.
The results obtained should permit an accurate evaluation of the effectiveness
of the present methods of escape from ditched aircraft.
An engineering
development programme is proposed for providing a buoyancy system for the
entire airframe in some cases., for the ejection seat in others, and for modifying the ejection seat firing system so as to ensure that it functions under
water in addition to providing a slower ejection velocity, when used for escape
from a ditched aircraft.

.4
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ESCAPE FROM DITCHED AIRCRAFT: TIME REQUIRED BY AIRCREW

FOR ESCAPE FROM A DITCHED AIRCRAFT WHILE USING THE AIRCRAFT OXYGEN EQUIPMENT
(RAF, Institute of Aviation Medicine, Farnborough) FPRC 1074
FOR BREATHING.
Jan. 1960
ASTIA AD 239 037,
Summary: Tests to evaluate problems of pilot escape from ditched aircraft were
carried out, using a Meteor Mk 9 fuselage with subjects wearing flying clothlng
and using Mk 17 D oxygen regulators and both the Al3A1 and P type oxygen masks.
The times required by aircrew subjects to escape from the cockpit in air were
compared with the times required to escape from the cockpit when upright and
The subjects required 51% more time to escape from
inverted in 8 feet of water.
the aircraft when upright in water and 87% more time to escape when the fuselage
was inverted in water than when the same escapeprocedure was carried out in air.
The 17D type pressure demand regulator when switched to 1007. oxygen, coupled with
the oxygen pressure reducer and Al3Al oxygen mask were found to function
adequately for underwater breathing in all tests. All subjects were able to carry
out normal respiration when the cockpit was in the upright position. When the
cockpit was inverted it was necessary for the subjects to augment the supply of
In this manner
oxygen from the regulator by depressing the emergency button.
respiration was adequate for all subjects with the cockpit in the inverted
position.
The most significant finding was that all subjects required a short familiarisation
and training period on the use of the oxygen equipment underwater before they
After the subjects had mastered the
could satisfactorily utilize the equipment.
breathing technique for using the demand oxygen systems underwater, the escape
procedures were efficiently and safely carried out.
Some subjects fouled on the parachute harness,' restraint harness or personal
It was found that when the dinghy pack
survival pack in the process of escape.
was attached to the life saving waistcoat by the long lanyard alone, the dinghy
pack invariably became fouled on the parachute harness so that the dinghy had to
be detached before the escape could be completed.
On the basis of these findings, the problems of escape from a ditched aircraft
have been re-evaluated and recommendations are made as to the procedure for
(AUTHOR)
escape with regard to various conditions of the aircraft in water.
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LIMITATION OF OCULAR MOTILITY
1961
Beckman, E.L., T.D. Duane & K.R. Coburn
AIND PUPILLAILY DILATATION IN HUMANS DUE TO POSITIVE ACCELERATION.
(Naval Air Development Center, Johnsville, Pa.) Rept. No. NADC-MA-6140,
ASTIA AD 270 281
12 December 1961.
In a search for a reproducible and objective endpoint for measureABSTRACT:
ment of reaction to positive acceleration, it was observed that volitional
ocular motility disappeared at approximately the same magnitude of acceleration
It was disclosed that trained
that produced a loss of peripheral vision.
centrifuge subjects could rotate their eyes after losing peripheral vision but
in an ataxic manner. The optokinetic reflex seemed to disappear concomitantly
The ability to follow a moving
with limitation of ocular motility (LOMA).
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target was also lost after peripheral vision failed.
Progressive pupillary
dilatation was observed. The phenomena were also tested while 30-35 mm Hg negative pressure was applied over the eyes by use of a modified underwater
swimmer's mask. With this technique, vision after blackout (loss of central
and peripheral vision) during acceleration was restored almost to normal.
The
volitional eye movements likewise returned to normal.
The optokinetic reflex
was likewise returned to normal. The optokinetic reflex was likewise restored
as was the target following reflex.
Target following reflex.
The pupils,
however, remained dilated.
It is concluded that there is a cerebral cortical
dysfunction which occurs during exposure to positive acceleration at levels
which cause blackout.
(Author)

I
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Beckman, E. L.
1962
BIODYNAMIC PROBLEMS OF HUMAN SPACE FLIGHT
In Barbour, A. B. & H. E. Whittingham, eds., Human Problems of Supersonic
and Hypersonic Flight (New York, Oxford, London, Paris: Pergamon Press,
1962), pp. 113-128
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Beckman, E.L., et al.
1962
LIMITATION OF OCULAR MOTILITY AND PUPILLARY
DILATATION IN HUMANS DURING POSITIVE ACCELERATION.
In Armand Mercier, ed. Visual Problems In Aviation Medicine
(New York: Pergamon Press, 1962) pp. 17-25.
See also (U.S. Naval Air Div. qtr., Johnsville, Pa.) NADC-MA-6140
ASTIA AD 270 281
ABSTRACT: An objective test to deter-ine the functional state of the central
nervous system during positive acceleration was evolved, based on the limitation of ocular motility (LOMAO.
Normal subjeccs demonstrated LOMA during
positive acceleration on,a centrifuge at a g level between the subjective
.sensations of greyout and blackout.
At this point, which varied from 3.5 to
7.0 g in individual subjects, the eyes cane to rest in the primary position.
Trained centrifuge subjects could overcome LOMA by Voluntary effort, indicating that the lower motor neurons to the extraocular muscles remain functional
However, these voluntary movements were ataxic, probably because of a loss of
sensory feedback from the retina. As positive acceleration increased, the
pupils dilated with concomitant loss of peripheral vision, reaching a maximum
with loss of central vision. Vertical nystagmus was observed during high
rates of change of acceleration, and the optokinetic response did not
continue during blackout.
When negative pressure was applied to the orbit
. (using a modified skin-divers mask) during LOMA, vision and optokinetic
responses were restored, the voluntary ataxic movements became coordinated,
--

and- the pup ils

remained-partiallydilated-

The-usualpupillary. dilation

during blackout was prevented by local application of pilocarpine, but not
by morphine.
These results indicate that LOMA is due to cerebral hypoxia
which causes a dysfunction of normal oculomotor and pupillary control systems.
Thcrefore, the observations of LOMA and pupillary dilation can be used to
objectively evaluate cerebral response to positive acceleration.

I
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ACCELERATION TRANSVERSE.
1945
Becks, Chester C.
Div. of Medical Sciences) Rept. No. 418.

(Natl. Research Coumcil,

293
MAN'S ABILITY TO WITHSTAND TRANSVERSE ACCELERATION
1958
Becks, C. C.
IN THE SITTING POSITION
ASTIA AL 204991
'(Mayo Aero Medical Unit, Rochester, N. Y.)

294
DAISY TRACK AND SUPPORTING SYSTEMS
1957
Beeding, Capt. Eli L., Jr.
(Air Force Missile Development Center, Holloman AFB, New Mex.)
"HADC TN 57-8, June 1957. ASTIA AD 113 038
ABSTRACT: The equipment design and function, and the test sequence of the
Daisy Track, a 120 ft catapult sled track and braking system, are described.
The results of a test run, the details of the construction, and photographs
of the Daisy Track are appended.
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DAISY TRACK TESTS, 18 APRIL - 11 JUNE 1957.
1957
Beeding, E. L., Jr.
Proj. 7850,
(USAF Missile Development Center, Holloman AFB, N. Mex.)
Test Rept. No. 6, 10 Sept. 1957.
ABSTRACT: The purpose of theprogram being conducted on the Daisy Track is to
determine human tolerances to linear decelerative forces in all planes of body
orientation. This is a continuing program.due to the many possible combinations
of magnitude, rate of application, and duration of force with changes in body
Complete evaluation of these variables using human and animal suborientation.
The series
jects will provide necessary criteria used in the design of aircraft.
the
determine
to
in
order
conducted
was
publication
this
of tests described in
per
g/sec
200
of
rate
the
at
applied
magnitude
15
g
of
effect of impact forces
second on volunteer human subjects oriented at various degrees with respect to the
Subjects were lying on their right side.
acceleration-deceleration vector.
(CARl)

-2-

The Human Disorientation Device will allow medical research in the field of
sensory responses to angular acceleration, vertigo, and similiar phenomera
required for an analysis of human behavior and human performance limitations
in the rapid maneuvqring (spin and tumbling, etc.) of high-speed aircraft and
spacecraft. (Avkhtr)

4
Acker,

ACCELERATIONS IN FIGHTER1957
L.W., D.O. Black & J.C. Moser
(National Advisory Committee for Aeronautics,
AIRPLANE CRASHES.
ASTIA AD 145 792
Washington, D.C.)
NACA RM E57Gll, 4 Nov. 1957.

ABSTRACT: Full-scale crashes were conducted with FH-1 jet fighter airplanes
under circumstances approximating those observed in the military service.
These crashes simulated unflared landings at, impact angles of 180, 220, and
The magnitude, duration, and
270, a ground cart wheel, and a ground loop.
direction of the-crash accelerations were measured on'the airplane structure
The accelerations
and on an anthropomorphic dummy installed in the cockpit.
measured are compared with existing data on human tolerance to the sudden loads
that occur in crashes to see whether the human tolerance had been exceeded.

5
Ackerman, M. 1959 AN INTEGRATED SPACE-FLIGHT SIMULATOR.
IRE Trans. Military Electrodics. MIL-3(3):92-98.

The application of a flight simulator in the engineering and developABSTRACT:
Those elements of the space
ment of a space cabin or capsule is discussed.
environment which might physiologically or psychologically affect the pilot or
crew are reviewed in terms of the following systems: propulsion, flight,
A proposed flight simulainternal environment, communication, and navigation.
tor is described which will integrate the physiologic and psychologic effects
of these systems and thereby provide a complete environment for experimentation.
Early phasing of the integrated simulator with the space vehicle is suggested
as a better foundation for design of the space cabin or capsule than sole
dependence on feedback from early flights.

6
Adams,

SPACE FLIGHT.
1958
C.C. et al.
(New York: McGraw-Hill Book Co.)

ABSTRACT: This book is designed to give a complete, well-rounded account of
(1) the history and background of the astronautical sciences, (2) the many
subsidiary fields that compose these sciences, (3) detailed information on
many of the most important world-wide developments of astronautical significance.
It is further intended to offer exceptionally complete coverage of
introductory space-flight material, assess the present state of the art, and
present a penetrating look into the future potentials of astronautics.

-3
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6

LUNAR LANDING VEHICLE HELICOPTER LANDING SIMULATION STUDY.
1963
C. R.
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April 29-May 2, 1963)

Adams,

A simulated hover-to-touchdown landing by helicopter on the lunar surABSTRACT:
subject of this study. The dual purpose was to determine the hoverthe
was
face
to-touchdown time necessary for the Lunar Landing Vehicle under manual control,
and also to define qualitatively on the basis of nominal translational velocities
a reasonable value of distance from hover point to suitable landing site. The
test vehicle, a Sikorsky S-58 helicopterfollowed the planned trajectory as closely
Each of the eight test subjects made eight runs from various direcas possible.
tions over a rough type of terrain approximating that thoug1tto exist on the lunar
To obtain earth-shine values equivalent to lunar surface illumination
surface.
The
these tests were conducted at noon with the subjects wearing dark goggles.
the'
before
seconds
five
landing area was made clearly visible to the subjects
Time
initial hover point was reached so that the landing site could be selected.
indicated
results
program
Test
to
touchdown.
hover
from
recorded
were
and distance
that the LLV would be able to land within a specified'number of seconds if the
first landing site proved suitable, whereas marginal landing time must be allowed
Based on these findings a
if an 'alternate site had to be selected and traversed.
(Authot-)
hover time was recoimnended for the lunar landing maneuver.

8
J.C.
J. Tenn.

1941
Med. Ass.

MEDICINE AND NEW STRESSES IN FLYING.
SAdams,
AVIATION
34:423-427

Because methods of warfare are progressive, it is necessary that
ABSTRACT:
A historical contrast between
warfare be equally progressive.
in
medicine
the picture of aviation in the last World War with that of today points out
At the
the tremendous role aviation has come to play in the present war.
present time, problems such as those associated with extreme altitudes, highspeed, night operations and personal problems are among those facing pilots.
The Navy school of aviation medicine at Pensacola, Florida, will be a center
to train flight surgeons on the importance in correct se1action and care of
pilots.
9
OF AN EARTH
Adamson, D. 1962 THE GRAVITATIONAL FIELD ENVIRO\.kN
SATELLITE. (National Aeronautics an( Space Administration,
NASA-TN-D 1270 August 1962.
Washington, D.C.)
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10
Harlow W. 1961 ELECTROENCEPHALOGRAPHIC FINDINGS IN RELATION TO EPISODES
OF ALTERED CONSCIOUSNESS IN AVIATORS
Project MR005.13U.S. Naval School of Aviation Medicine, Pensacola, Florida
ASTIA AD 257 274
3001, Subtask 1, Report No. 3

Ades,

Observations of aviators who had had unexplained lapses of consciousnes$
ABSTRACT:
while piloting aircraft led to the electroencephalographic exploration of these
individuals and of the possible relationship between this clinical phenomenon
Four types of EEG deviation from normal
and unexplained aircraft accidents.
were identified as correlating with incidence of unconscious episodes in pilots
The occurrence in various groupings of such pilots
with or without accident.
was compared to the incidence of occurrence in a group of 1375 aviation candidates
The relative significance of the various factors'and the future refinement of
criteria are discussed in relation to etiology of unconscious episodes and the
possible use of electroencephalography as a selection criterion, use of which
It is recommended that a baseline
might reduce the number of aircraft accidents.
EEG be done on each aviation candidate, preferably at the end of the pre-flight
It is further recommended
phase or during the early phases of flight training.
that special procedures for activAting abnormal EEG patterns be carried out on
aviation candidates whose baseline EEG gives reason for suspicion.
11

ASPECTS OF BRAIN PHYSIOLOGY IN THE SPACE ENVIRONMENT.
1961
Adey, W.R.
In Symposium, Brain Functions and Space, I. Cortical Excitability
(Brain Research Institute, Univerdity of California, Los Angeles, 1961)
In press.

12
EEG RECORDS FROM CORTICAL AND DEEP BRAIN
1961
et al
Adey, W. R.
STRUCTURES DURING CENTRIFUAL AND VIBRATIONAL ACCELERATIONS IN CATS AND
MONKEYS.
IRE Trans. Biomed Electronics 8: 182-188, July 1961.
ABSTRACT: Electroencephalographic records have been taken from deep
regions of the brains of cats and monkeys with chronically implanted
electrodes during centrifugal and shaking accelerations comparable to
Histological and X-ray controls have indicated that
booster forces.
displacement of the electrodes does not occur, and that dama;e to brain
A transis-orized EEG
tissue is comparable with nonaccelerated animals.
amplifier suitable for recording in eatellite biopack environments has
been developed.
In centrifuge tests, transverse accelerations up to 8 G were associated
with rhythmic "arousal" patterns of slow waves in hippocampal regions of
Longitudithe temporal lobe during increasing or decreasing acceleration.
40
to
30
after
blackouts
produced
G
6
and
nal acceleratlons between 5
seconds, with flattening of EEG records, and frequently with induction of

-5-

Shaking tests
epileptic seizure activity in temporal-lobe leads.
suggested that vibrational acceleration may be associated with the
intermittent "driving" of the cerebral rhythms, in a fashion resembling
photic driving, at shaking rates from 11 to 15 cps, and from 22 to 30

13
POTENTIAL FOR TELEMETRY IN TIlE RECORDING OF BRAIN
1962
Adey, W.R.
WAVES FROM ANIMALS AND MEN EXPOSED TO THE STRESSES OF SPACE FLIGHT.
In Symposium, The Use of Telemetry in Animal Behavior and Physiolory
(The American Museum of National History, New York, 1962) In press
14
Advisory Croup for Aeronautical Research & Development, Aerospace Medical
A GLOSSARY OF TERMS COMMONLY USED IN AVIATION MEDICINE:
1959
Panel.
ASTIA AD 242976.
French-English and English-French.

15
PROCEEDINGS OF
1959
Advisory Group for Aeroniuttcal Research and Develop.
THE NINTH AGARD GENEP.AL. ASSEMBLY (Proces-Verbal de La Neuvime Assemnblee
Generale De L' Agard)
tautical Research and Development, Paris, France)
(Advisory Group foi '.
ASTIA AD 261 836.
25 Sept. 1961.

CONTENTS:
Review of Aeronau.JIcal Research in Germany
Space Research
Communication with Baflistic Missiles and Satellites
On the Directing of Intense Photonic Beams by Means of Electron Gass Mirrors
Aero Space Medical
Avionics
Combustion and Propulsion
Flight Test and Instrumentation
Structures and Materials
Wind Tunnel and Model Testing
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TEST REPORT ON AHFL SHORT TRACK FACILITY.
1957
Beeding, E.L., Jr.
(Holloman Air Development Center, Holloman AFB, N. Mex.) Proj. No. 7850,
Task No. 78503, Jan. 1957
ABSTRACT: The purpose of the program being conducted on the Short Track
Facility is to determine human reactions to linear decelerative forces 15 to
200 G in magnitude in the range of 200 to 5000 G per second rate of application,,
for durations of from .010 to .200 seconds for all planes of body orientation.
The series of tests described in this publication was conducted in order to
determine the 'effect of impact forces of the 15 G magnitude applied at the rate
of 200 G per second on volunteer human subjects oriented at various degrees
with respect to the acceleration-deceleration vector. Subjects were lying on
their right side and facing aft. (CARI)
297
1957-59
DAISY TRACK TEST.
Beeding, E.L., J.P. Stapp, and R.R. Hessberg
(Complete series of reports, Air Force Dev. Center, Holloman AFB,
1959
New Mexico) April 1957 -Dec.

298
1958
DAISY TRACK TESTS, 13 JUNE 1957
Beeding, E. L., Jr.
(USAF -Issile Development Center, Holloman AFB, N. Mex.)
Test Rept. No. 7, March 1958

-

17 DEC. 1957
Project No. 7850,

ABSTRACT: The purpose of the program being conducted on the Daisy Track is to
determine human tolerances to linear decelerative forces in all planes of body
orientation. This is a continuing program due to the many possible combinationf.
of magnitude, rate of application, and duration of force with changes in body
orientation.
Complete evaluation of these variables using human and animal subThe series
jects will provide necessary criteria used in the design of aircraft.
described in this publication was conducted in order to determine the effect of
impact forces up to 40 g magnitude applied at rates of onset up to 3000 g/sec on
volunteer human subjects oriented at various degrees with respect to the accelera-

tion-deceleration vector.

(CAR1)
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Beeding, E.L., Jr. & R.R. Hessberg, Jr.
1958
DAISY TRACK TESTS 271-337;
RUN: 4 FEB. - 19 MAY 1958.
(USAF Missile Development Center, Holloman AFB,
N. Mex.)
Proj. No. 7850, Test Rept. No. 8, Nov. 1958.
ABSTRACT: The program conducted on the Daisy Track is designed to determine
human tolerances to linear-deceleration forces in all planes of body orientation.
This is a continuing program because of the many possible combinations of
magnitude, rate of application, duration of force, and thanges in body orientation. Complete evaluation of these variables, obtained'by testing human and
animal subjects, will provide necessary criteria for use in designing aircraft
and space vehicles.
The series of tests reported in this publication was
conducted to determine the effects of up to 80'g impact forces being applied to
volunteer human and animal subjecLs at onset rates of up to 4000 g per second,
while the subjects were oriented to the acceleration-deceleration vector at
various degrees.
(CARl)

300
Beeding, E.L., Jr.
1959
DAISY TRACK TESTS -TEST NUMBERS: 338 - 519
22 MAY 1958 - 9 JULY 1959., (USAF Missile Development Center, Holloman
AFB, N. Mex.)
Project 7850, Task 78503, Dec. 1959.
ABSTRACT:
The program conducted on the Daisy Track is' designed to determine
human tolerances to linear-deceleration forces in all planes of body orientation.
This is a continuing program because of the many possible combinationsof magnitude, rate of application, duration of force, and changes in body
orientation.
Completc evaluation of these variables, obtained by testing
human and animal subjects, will provide necessary criteria for use in designing aircraft and space vehicles.
The series of tests described in this publication was conducted to determine the effects of up to 80 g impact forces being
applied to volunteer human and animal subjects at rates of onset up to 10,000
g per second, while the subjects were oriented to the acceleration-deceleration
vector at various degrees.
(CARl)
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'Beeding, E. L., Jr.
1960
DAISY DECELERATOR TESTS, 13 JULY 1959 - 13 APRIL 1960
(USAF Missile Devwlopment Center, Holloman AFB, N. Mex.) MDW Test Rept. 60-4,
July 1960

ABSTRACT: The program conducted on the Daisy Decelerator is designed to determine
humin colerances to linear-deceleration forces in all plknes of body orientation.
This is a continuing program because of the many possible combinations of magnitude, rate of application, duration of force, and changes in body orientation.

/
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Complete evaluation of these variables, obtained by testing human and animal subjects, will provide necessary criteria for use in designing aircraft and space
vehicles'.
The series of tests described in this publication was conducted to
determine the effects of up to 80 G impact forces being applied to volunteer
human and animal subjects at rates of onset up to 10,000 G per second, while the
subjects were oriented to the acceleration-deceleration vector at various angles.
(CART)
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Beeding, E.L., Jr. and J.D. Mosely
1960
HUMAN DECELERATION TESTS.
Holloman
AFB, N.Mexico)
Center,
Development
(USAF Missile
ASTIA AD 234 148
A•MDC-TN-60-2, Jan. 1960.

ABSTRACT: A series of deceleration tests were conducted to determine human
tolerance to impact forces with the subject seated in the backward-facing
position.
For healthy males seated in the backward-facing position,
restrained with shoulder straps, lap belt and inverted '`V'strap, the tolerance
limit to G forces of.04 second duration seems to be in the area of 83 G at
.3800 G/ second.

303
Seeding, E. L., & J. D. Mosely
1960
HUMAN TOLERANCE TO ULTRA HIGH G FORCES
(Paper, 31st Annual Meeting of the Aerospace Medical Association, Americana
Hotel, 'Bal Harbour, Miami Beach, Fla., May 9-11, 1960)

ABsrRACT: Using the Daisy Track at the Aeromedical Field Laboratory, Holloman
Air Force Base, New Mexico, as a test facility, human volunteer subjects were
exposed to forces of short duration while seated in the backward facing position.
Subjects reccived fron 50 C to 83 G without suffering any apparent permanent
damage.
Experimental parameters such as peak G, rate of onset of G and duration
of G are given for several of these experiments.
Subjective reaction to these
various force level is discussed accompanied by pertinent comnents on the influence
on human tolerance of subject position and harness.

304
Bee ilg, E.

J.

L.,

Jr.

1961

HUMAN FORWARD FACING I1ACT TOLERANCE

of Aerospace Medicine 32(3):220, March 1961.

ABSTRACT: A total of fifteen human tests were done on the Daisy Decelerator
in this series, in which the subjects experienced "eyeball out" decelerations.
Force levels ranged from 30-40 G at rates of onset from 500-1100 G per second
for total durations on the order of .075 seconds.
The series was terminated
at the 40 G level when a subject suffered three vertebral compression
fractures.' This series of experiments is discussed in detail and comments
made as to possible causes of this rather low tolerance limit.

-103305
HUMAN FORWARD FACING IMPACT TOLERANCES.
1961
Beeding, E.L.
(Preprint of paper presented at 32nd Annual Aerospace Medical Association
24-27 Apr. 1961)
Convention, Chicago, Ill.,

ABSTRACT: A series of tests with the subject seated in the forward facing
(eye-balls out) position were conducted on the Daisy Decelerator in an effort
to obtain tolerance data for this position. The tests were terminated when
a subject suffered three vertebral compression fractures at a peak of 39.8 G.
1) That human tolerance to forward facing decelerations lies
CONCLUSIONS:
2) That testing in this position should be done with
above the 40 G level.
relatively loose shoulder straps, as suggested by Colonel Stapp's experience,
3) That the human can be considered,
in an effort to find this tolerance limit.

as engineers do, as a simple mass-spring system, but this consideration does
not answer the question of human tolerance with regard to internal organs, as
suggested by the heart difficulties (nodal rhythm) of the last subject
(AUTHOR)
described.
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B:eding, E.L. 1961
NEW MEXICO

hVMAN IMPACT STUDIES BEING CONDUCTED AT HOLLOMAN AFB,

(Panel Discussion -- Symposium on Impact Acceleration Stress, Brooks AFB, Texas,
Nov. 27-29, 1961)
Present work is primarily designed to answer the vexing question of
ABSTRACT:
which factors should be considered in the prediction and establishment of end
Methods being used in these investigations will he discussed.
points.
As is always the case, adequate test equipment is prerequisite to the
Equipment in use, being procured,and envisioned will
obtaining of finalized data.
be discussed.
An outline of the support being given to the Aeromedical Field Laboratory
and other organizations in the form of advice and/or testing will be given.
A listing of key personnel at the Aeramedical Field Laboratory and of

appropriate publications will be furnished.
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Beeding, E.L.,

Jr. & J.E. Cook

1962

CORRELATION TESTS OF ANIMALS AND HUMANS

In Cragun, M.4., ed., The Fifth Stapp Automotive Crash and Field Demonstration
(Minneapolis, Minnesota: University of
Conference. Sept. 14-16, 1961
Pp. 125-129
Minnesota, 1962)

ABSTRACT:

Tests were conducted on swine, dogs,

bears, and chimpanzees to determine

The choice of test animal
the correlation between tests of animals and humans.
obviously depends on many factors--subject position, harness, size and weight

limitations, test equipment available, need for performance decrement testing,

-
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cost, etc. In general it can be concluded that: (a) Sophisticated test program
He is an
requiring both performance and proper weight distribution--chimpanzee.
excellent composite subject for preceding man into a previously unexplored and
potentially hazardous area. (b) Anatomical and physiological results sought-(c) Small animal size dictated by test equipment--dog.
American Black Bear.
(4) Swine--Isolated studies of various visceral components. As an example,
specific studies of trauma to the liver or kidneys can be done.
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1942
DATA ON ACCELERATIONS FOR MEDICAL RESEARCH.
Beeler, D. C.
(Memo Rept. for Aero Med. Lab., Wright Field (NACA, Langley Field-, Va.)
23 July 1942
ABSTRACT:

Discussion and series of graphs showing the time history curves of

several aircraft during various maneuvers. Graphs were compiled from NACA flight
tests from 1927 to 1942. A formula is given by which approximate time histories
can be constructed for turns of various amounts performed at varying speeds and
angles of bank.
309
Beeler, D. E.

1942,

DATA ON ACCELERATIONS FOR MEDICAL RESEARCH.

(Aero Medical Research Laboratory Army Air Forces, Materiel Commandl

ASTIA ATI 16 147.
SULVA5RY:

A series ofgraphs is

given showing the time-history curves of acceler-

ations of several airplanes during various maneuvers, namely,

dive pull-outs,

push-downs from level flight, pull-ups from level flight and 180 banked turns.
The graphs have been compiled from a number of reports of flight tests conducted
by the National Advisory Committee for Aeronautics at Langley Field, Virginia,
during the period from 1927 to 1942.
The data of the 1800 banked turns have been analyzed in some detail and a formula
is given by which approximate time histories can be constructed for turns of
various amounts performed at varying speeds and angles of banks.
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SURVEY OF
1961
Beer, M., R.M. Jayson, V.E. Carter, and F.H. Kresse
(USAF, Wright-Patterson AFB, Ohio)
ESCAPE TRAINING IN THE AIR FORCE.
WADC TR No. 60-792. ASTIA AD 255917.
ABSTRACT: The present state of the Air Force ejection training was studied
Relevant
and its contribution to the overall ejection problem was considered.
information was obtained from the literature on ejection training, training
films, aircrew personnel, aircrew personnel who have ejected, accident sta-

tistics, and escape training instructors.

The results showed that ejection

-

105

-

training is inadiquate in content and frequency. There is a lack of standardized regular training programs.
Furthermore, training media, such as ejection
seat trainers and films, leave much to be desired in 'Joth quantity and quality.
Even more important, training to reduce fear of and anxiety about ejection is
needed.
In general, aircrew personnel "know" when to eject; but hesitate to
take action because of an inadequate knowledge of procedures and an anxiety
produced by unfamiliarity with the ejection experience.
Ejection training in
the Air Force is inadequate and needs to be improved. (Author)
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Behaguc, P, and p4othon
1937
TROUBLES DE LA VISION LORS DES ACCELERATIONS
DURANT LE VOL: "L'ANOPSIE DES AVIATEURS" ( Visual disturbances following
accelerations during flight:
"Anopsia of aviators.")
Rev. neurol., 67:197-201 , See also: Pr. Med. 45:752, 1937
ABSTACT: The authors are concerned with "black' vision" of aviators, a transient
blindness occurring only with rapid variations in speed in either direction.
High speed alone is not sufficient to produce the condition; the accelerations,
most often negative, must be of the order of 5 to 6 g. at least, as below
that nothing happens.
The unit of acceleration of a free-falling body being
9.81 meters per second, it is necessary that the soeed pass from zero to 49.05
or 58.86 m. per second (or better that it be reduced from this figure per sec.)
to cause "black vision."
The authors quoted statements of, six or more pilots,
racers, or stunt fliers,
who have experienced this condition. Close turns also cause it, and the
authors stated that centrifugal force also is an element in the problem. They
believe this anopsia of aviators ii due to circulatory disturbance and cite
the experiments conducted by Broca and Garsaux in centrifuging dogs.
In order
to produce their death iz was necessary to have accelerations of 84 to 97 x..
and at autopsy the mesenteric vessels were found distorted and dilated to the
size of the little
finger while the brain was exsanguinated.
The authors stated that as pilots they are going to continue their studies to
determine whether the condition is one of cerebralischemia or disturbance of
the retinal circulation.

312
Behnke, A.R.
1947
CONCEPTS DERIVED FROM INVESTIGATIONS PERTAINING
TO HIGH ALTITUDE FLIGHT.
The Journal of the American Medical Association, Vol. 133, No. 7,
Feb. 15, 1947.
ABSTRACT:

The paper is an enumeration of some of the concepts and conclusions

derived from extended research programs of the National Research Council.
The subjects include: selection tests and evaluation of performance, body
composition, decompression, anoxia and respiration, acceleration, and protection
against injury.

-.
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Behnke, A. R.
1950
TRAUMA DUE TO STRESS AND PHYSICAL AGENTS.
(Mimeographed paper, with references) 16 Sept. 1950.

4

ABSTRACT: The purpose of this paper is to provide physicians with authoritative references concerning the traumatic state induced by a variety of physical
agents and conditions. An outline is made of the following subjects: interrelationships, and common pathologic and functional derangements induced by
various agents; tolerance limits and the range of compensation ro adaptation
in the face of the operative stress prior to injury; and preventive and
therapcutic measures.
Preventive measures, remarkable often in their simplicity, as the protection
against flash burns and crash injury, await application to decrease needless
disability and death. Against many of the types of injury therapy is eneffectual or lacks specificity. On the other hand widely different stresses and
physical agents induce similar gross physiologic and pathologic alterations.
The treatment of the "shock state" whatever the cause requires preparation and
materials that can be provided for well in advance by judicious planning. Mean
while the search must continue to find the specific cellular and tissue changes
that underlie definitive therapy.
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Behr, K., L. Preber, & B. P. Silfverskiold
1955
RECORDING OF THE SK N RESISTANCE IN THERMAL AND ROTATORY STIMULATION OF THE LABYRINTH.
Acta sychiatry
et Neurology (Scand.) 30(5):741-748

ABSTRACT:
The present investigations were designed by graphic recordin of the
variations in skin resistance to throw further light on the nausea asso iated
with sweating, etc., that may attend rotatory and thermal vestibular stimulation.
A specially designed apparatus was employed for recording.
About fifty patients
were investigated.
Vertigo induced by slight rotatory stimulation (cupulometry) was someti es accompanied by a fall in skin resistance that was difficult to distinguish f om
nonspecific falls due to emotional factors.
Thermal stimulation often, after a latent period of 2-3 minutes producec a pronounced fall in skin resistance coincidently with nausea.
The fall som times
appeared without demonstrable sweating or other objective signs of naus a.
The causes of this evidently characteristic fall in skin resistance are briefly
discussed.
The method employed here seems to be serviceable as a simph means of

recording vegetative vestibular reactions.

(AUTHOR) .............

(
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Beischer, D.E.
1956 EFFECT OF SIMULATED FLIGHT STRESSES ON THE CONCENTRATION
OF SERUM CHOLESTEROL, PHOSPHOLIPID AND LIPOPROTEIN
J. Aviat. Med. 27(3): 260-266

ABSTRACT:, Summarizing the findings of other authors and the results of the
present study, two interesting conclusions can be drawn.
(1) No considerable
increase of blood cholesterol could be observed under stress conditions likely
to occur'in. routine flying.
The main reaction was a slight continuous increase
of blood cholesterol under the influence of some stresses.
(2) The hypothesis
of the general-adaptation-syndrome, introduces by Selye, proved to be only of
limited help in the interpretation of the extended experimental material.
In
most cases the sequence of shock, countershock, and resistance phases could not
be recognized in the form of noticeable changes of the blood cholesterol
concentration.
This experience demonstrates that the merits of a general
principle cannot replace a careful experimental study of each single case of
stress.
316

Beischer, D.E.
1958
LIVING MATTER UNDER HIGH GRAVITATIONAL STRESS.
(Paper, 1958 Meeting, The Biophysical Society, M.I.T., Cambridge, Mass.,
Feb. 5-7, 1958)
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Beischer, D. E.
1958
POTENTIATITIES AND RAMIFICATIONS OF LIFE UNDER
EXTREI
ENVIRONLENTAL CONDI11.1V'.•
J. of Aviation Medicine 29(7):500-503, July 1958
ABSTRACT: When man ventures into space,.he must take with him certain environmental conditions necessary for life.
One factor essential to life is temperature.
At low temperature, the rate of life's chemical reactions is too sluggish.
At high temperature the protein of the enzyme molecules is irreversibly denatured.
Other Dhvsical factors which assert an influence on the processes of life should
be considered also, and the limitations of life under the influence of these
forces collected and determined.
Magnetic, electric, and gravitational forces
Time, as a parameter of life, must also
are of great interest in this respect.
be investigated.
Not only physical conditions but the chemical environment
also exercises a deep influence on the potentialities of life.

-
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Deischer, D. E., & A. R. Fregly
1962
ANIMALS AND MAN IN SPACE: A CHRONOLOGY
AND ANNOTATED BIBLIOGRAPHY THRU THE YEAR 1960. (Naval School of Aviation
Medicine, Pensacola, Fla.) ONR Rept. ACR-64; USNSAM Monograph 5. ASTIA AD272 58-1,
ABSTRACT:

A bibliography has been compiled of literature in the field of bio-

astronautics. This work brings together for the first time a listing of all available reports relating to biological experiments conducted during balloon and
rocket flights, with plants, animals, and humans as subjects. This compilation
includes a listing of pertinent bibliographies, monographs, technical publications',
and periodicals.
Detailed tabulations are given of all known balloon and rocket
flights, including such information as flight designation, location, type of
experiment, experimental subjects, height, duration, success or failure, investigators, and cross-references to literature. A selective subject index is
included, listingexperimental material and giving cross-references to literature.
Most of the citations are annotated.
(AUTHOR)
319
Bell, H. S.,
1962
SUMMARY AND EVALUATION OF USAF AIRCRAFT ACCIDENTS
AND FATALITIES DURING THE PAST FIVE YEARS. (Paper presented at the
Aerospace Med. Assoc. Conf., Atlantic City, N. J., 11 April 1962.)
ABSTRACT: A summary and evaluation of all USAF aircraft accidents for five
years are reviewed. In addition, aspects of these accidents will be analyzed
in terms of the cause factor, fatalities, major injuries, escape and survival.
(Aerospace Med. 33(3):327, March 1962)
320
Bell, R.C.
1944
A•NALYSIS OF 259 OF RECENT FLYING-BOMB CASUALTIES.
British Medical Journal 2:689-692, 25 Nov. 1944.
ABSTIL.CT: This is arn attempt to present a picture of the recent flying airraids as seen in a small E.M.S. hospital. Those people admitted to the hospital
required treatment that rest centers couid not give. Air-raid casualties may
be divided into two great groups: (1) those who require surgical treatment,
(2) those who do not.
Those requiring surgery include the following cases:

-~-(l) flying glass;

(2)

bomb splinters;

(3)

blast;

(4)

falling masonry;

and

and (5)

burns.
Those non-surgical cases included the following ones: (1) cases transferred from other hospitals and requiring food, clothes, and a wash.
(2) crippled and infirm; (3) hysteria, fear, and other psychological states; (4) dust;

...(5) oil.

g)l3(nd

-

109 -

321
Belleville, R.E., F.H. Rohles, Jr., M.E. Grunzke & F.C. Clark
1960 COMPLEX
AVOIDANCE BEHAVIOR IN THE CHIMPANZEE AND ITS APPLICABILITY TO THE STUDY
OF SPACE ENVIRONMENTS.
(AF Missile Development Center, Air Research and
Development Cormmand, Holloman AFB, New Mexico) AFMDC-TR-60-27.
September 1960. ASTIA AD 245 444
ABSTRACT: This report describes the concurrent development of two types of
avoidance behavior in the chimpanzee in which a discrete avoidance task was
superimposed on a schedule requiring continuous avoidance behavior. The
rationale for using these tasks for measuring the behavioral effects of space
flight is presented.

322
Belleville, R. E., F. H. Rohles, Jr., and M. E. Grunzke
1961
BEHAVIOR
OF THE CHIMPANZEE ON A COMPLEX MULTIPLE SCHEDULE
(Air Force Missile
Development Center, Holloman AFB, N. Mex.)
kept. no. AFMDC-TR- 61-27, Aug.
1961.
ABSTRACT: This report describes, chimpanzee behavior on a four component,
three lever multiple schedule. The component schedules included the Sidmani
avoidance procedtire with a concurrent discriminated avoidance feature on a
second lever; fixed ratio performance for food, differential reinforcement of
low rate for water requiring a dual response chain, and a symbol discrimination
task for continuous food reinforcement using three levers. The advantages of
employing this type of schedule for evaluating the effects of exposure to space
flight conditions are discussed.

323
Benchimol, R.

1952

THE HUMAN EYE AT HIGH SPEEDS.

Revista medica da aeronautica

(Rio de Janeiro) 4(2):113-118

ABSTRACT: High altitude flight involves various problems concerning the human
eye.
In flight at supersonic speed, a compressed air wave precedes the plane,
which disturbs visibility; any visual deficiency of the pilot would become
aggravated during high-speed flight. In space flight, the vibration of the
engine may have a certain inhibitory effect on visjbilicy. - The delay in visual
perception, i.e., the time between stimulation and perception, varies between
35 and 150 milli-seconds, and thus induces a latent scotomic perception period.
This phenomenon may be responsible for certain accidents. - Another limiting
factor of vision is the environmental temperature.
When a plane is flying at
2000 miles per hour, the temperature on the surface of the plane is nearly 600
degrees C.; the human eye can tolerate 110 degrees C. for 23 minutes. - Visual
tolerance in bailout has not yet been determined, but, above a speed of 530

-miles per hour, the facial tissues are presumably liable to rupture.
(.A.STIA AD-227 817).

-

110 -

324
Bender, ,M.B. & F.H. O'Brien
1946
FORS OF NYSTAGYXS.
Amer. J. Oohthal. 29:1541

THE INFLUENCE OF BARBITURATE ON VARIOUS

ABSTrACT: Intravenous injections of barbiturate (sodium amytal 0,5 gm.) produces in the normal individual: (a) coarse nystagmus and inability to maintain
gaze on voluntary deviation of the eyes in any one direction, and (b) abolition
of opticomotor nystagmus as elicited by rotation of a striped drum upon which
the patient fixates.
Intravenous injection of barbiturate also alters or
decreases the nystagmus due to disease of the brain stem and abolishes such types
of nystagmus as: (a) latent (b) positional (c) voluntary, and (d) various forms
of so-called congenital nystagmus.
Intravenous injection of barbiturate restored
eye movements in patients with hysterical ocular palsies and temporarily corrected an ocular squint of unknown origin.
It is suggested that barbituarate in mild
doses interferes with ability to control eye movements and ocular fixation by
its action on the cerebral cortex, brain stem, and intermediate fneuronal structures.
Zye movements which do not necessarily involve a cortical component might
be altered by barbiturate as a result of its action on the brain stem.

325
Bendig, A. W.
1958
(2ittsburg Univ.,

SUPPLEMENTAL BIBLIOGRAPHY ON SPACE MEDICINE
Dept. of Psychology, Pittsburg, Pa.)

A3STIR.CT: This bibliography contains references, particularly in the area of
behaviorla sciences, that were omitted from the most recent and completebibliography of articles on space medicine: C. Roos, Bibliography of Space
Medicine.
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Bending, G.C.
J.

1959

Avia-zirn,: o'd.

SPATIAL DISORIENTATION IN JET AIRCREWS.

30(2):107-112.

CONIZZ:T: These cases illustrate the seriousness of these problems and the value
of a spc:ial disocientation indoctrination course in their management.
On the
threshold of space, it is certain that these and other problems will become more
serious and more complex. A fresh, analytical attitude is essential if these and
even more disturbing problems are to be recognized and solved.
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Benes,

P.

and J. Schindler

1961

AVIATION TODAY AND TOMORROW.

(SELECTED

PARTS).
(Aerospace Technical Intelligence Center, Wright-Patterson AFB,
Trans. no. MCL-938. ASTIA AD 261 788

Ohio)
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Benjamin, J.D.
U.S. Nay.

1926
AN ANALYSIS OF AVIATION CRASHES,
M. Bull., 24:72-75

ABSTRACT:
The cause of any crash should come under one of the following four
headings:
(1) faulty piloting;
(2) mechanical!
(3)' unavoidable (collisions,
weather conditions)
and (4) unknown.
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Benneche, R. A.
1948
PILOT EJECTION CAPSULE - INVtSTIGATION OF DESCENT
CHARACTERISTICS.
(Consolidated Vultee Aircraft Corp., San Diego Div., Calif.)
Rept. No. ZA-115-004, June 1948.
ASTIA ATI 54181
ABSTRACT:
Investigation has been made to determine the descent characteristics
of the pilot ejection capsule of the XF-92 fighter. This report is concerned
with the magnitude of the limit release speed and terminal velocity.
Release
at very high speeds will sjubject the pilot to excessive deceleeations.
Assuming
that six "g" is the maximum safe deceleration, the limit release speed is
determined to occur between 400 and 700 mph IAS, depending on the point of
attachment and reefing of the stabilizing parachute.
Terminal velocity of the
capsule has been estimated to be between 175 and 230 mph IAS, depending on the
point of attachment of the unreefed chute.
These speeds are greater than the
115 mph terminal velocity of the pilot (before opening chute); and the capsule
should fall past him after he is out. The variation of pilot deceleration
versus time for the escape patterns are plotted.

330
A STDMARY OF CRASH FIRE AND INJURY
1957
Bennett, C. V. & J. V. Burkhard
RATES IN HELICOPTER ACCIDENTS.
(CAA Technical Development Center,
Indianapolis, Indiana)
Technical Development Report No. 313, June 1957.
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1WAv.OCK-TYPE i'IXvE SuLr MAY PROVE CRAWIi SAFETY AU.,
1951
BenneLt, J. B.
Tcchnical Data Digest March 1951.

ABSTRACT: The entire scat swings freely between two large teardrop-sald
TVŽ hamsprings whose function is to absorb some of the shock of turbulence.
mock is suspended from these springs which form the outer panels of the seat.
Back and bottom of the seat are formed by horizontal tubular members spaced by
The entire seat is covered by an easily removable cushion, while
coil springs.
Part of the frame forms a foot rest
two coil springs hold the seat erect.
which moves with the §eat.
But regardSeat position is controlled by the passenger shifting his weight.
below the
always
is
of
gravity
center
less of seat position, the passenger's,
Any sudden increase, in g's which would come about as
harm'ock's pivot point.
the result of a crash would cause the chair to flip backward, throwing the
entire weight against the chair seat.
This feature puts the passenger in
impact load.

the position where he can stand the maximum
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EFFECT OF LABYRINTHINE STIMIJLATION ON REFLEX AND
1959
Benson, A. J.
POSTURAL ACTIVITY IN CASTROCNEMIUS - SOLEUS MUSCLE GROUP IN MAN.
J. Physiol. (London) 146:37-38P
Changes in reflex acitivity and the integrated electroa.yogran of
ABSTRACT:
the gastrocnemius-soleus muscle group following a simple labyrinthine stimulus
The subject sat, knelt or lay
were examined in twenty-five normal subjects.
The head ,as
plane.
in
a
horizontal
be
rotated
could
which
on a turn-table
upright or tilted forward some 300 and supported in position; opaque goggles
were worn.
Deceleration of the turn-table from a constant angular velocity to rest in
0-5-1.0 sec was found to increase the amplitude of the repetitively elicited
This facilitation was maximal in the first 2 sec after
ankle jerk response.
deceleration.
With the subject ,.tanding on the turn-table, electromyographic activity was
recorded from the gastrocnemius soleus muscle group and inteQrated over 1 sec
After deceleration the pattern of increased activity was found
periods.
A functionally
to be similar to that of the myotatic reflex response.
labyrinthtctomizcd

subject failed to show a corresponding change in

tl.C

myctatic

rcflcx response and only a small and comparatively brief increase in clectromyographic activity was seen consequent to deceleration.

113

-

The mornz;yna pt ic

n:,c di
labyrinthine sti:i-u lation.
r k:;

not

-

'hait0;e

significantly ;n amplitv-e With

It is ý:orofore concluJvd that 3n man the labyrinth exets its
_nfluence on
the so ý,izic musculature via th9 Y-efferent system rather Lhan by
a pathway
acting directly upon the 2j motoncuronos.
The compensatory movement consecuent
to an angular acceleration in the horizontal plane would appear
to be brought
about by an asymmetrical ir.crease in muscle tone rather than by
a recipro,.al
pattern of activity in which it is increased on the one side and
decreased on
the other.

333
Benson, A.J.
1959
SOI.- EFFECTS OF ANGULAR ACCELEFATIOl; Q.; ?OSTURAL
ECIIA:NISM.
(Paper, 4erQ Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTLRCT: Labyrinthine stimulation giving rise to inappropriate
sensations
is one r.rcchanism of disorientation in flight; reflex movements
of the limbs
Conseouent

to such labyrinthine

stimulation may

contribute to loss or impairment of control.
In human subjects changes in stre, ch reflex excitability
and in the inteprated electromyogram of the gastronemius-soleus
muscle group
produced by a simple labyrinthine stimulus, were investigated.
Deceleration
from an an.,ular velocity of 950 per second to 00 per second in
I secono,
caused an increase in the amplitade of the ankle jerk response
ranging from
50 to 4C0 per cent; this facilitation was maximal during the first
3 seconds
and underwoat a decay which did not follow a si pie exponential
law but
showed subsidiary peaks of facilitation at in from 5 to 10 second
'intervals.
A similar pattern of activity was seen in the integrated electromyogram
records.
The magnitude of the initial peak was linearly related to the
angular velocity of the turntable prior' to deceleration, but differed
accord-

the size of the eiectrically elicited 11. reflex response.
it is thus
infcrrL'd that rhe labyrinth ev:erts its influence u-on the somatic
musculature via the Y efferent system acting on the muscle spindles rather
than by
the more direct pathway to the c,motoneurones.
(J. Aviation Med. 30(3):175, March 1959)
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Benson, A. J., J. L. Gedye and G. .M. Jones
1961
GENERALISED MUSCULAR
TLNSION IN A PILOT SUFFERING DISORIENTATION IN FLIGHT DUE TO A COVERT
-_VESTIBULAR DISORDER.
.(R.A.F.
Institute of Aviation Medicine, Farnborough)
Memo No. 157:13p
August 1961
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JA..T,

I.- F
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i
i'ALL F10L'.I'G
:rdiinc , F rn',ourougi.)

,Y.,

IN A FriL.L\:.D 4-C SEAT
U;LiLC
1.,9, :'Ov.
FPRC Mt.,;uo

SP'.', LDI;P,i':G S' 1*..:;LIZ
FLSy

(RALF,
1961

tLJ

Institute of Aviation

A pattern of rotation (simulating that which subjects experience in
A3ST?.\CT:
the 1ulland 4-g ejection system from a!-out 38,000 feet) is investigated as it
Twenty-Jight subjects (11 aircrewrnen, I
relates to nausea and vomiting.
experienced parachutist, and 16 laboratory staff ecbers) were subjected to the
All subjects kept their
simulated pattern in the laboratory on a turntable.
None Uf Lhc subject5 vomited, four had s)Tppduring the experiment.
heads still
Aircre-men using this ejection seat
toms of nausea--only two of these severe.
as possible during the
system should be instructed to move their heads as little
(J. Aerospace Medicine 33(11):1404, Nov. 1962)
angular motion.
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1961
THlE EFFECT OF LINEAR
Benson, A.J. and T.C.D. Whiteside
ACCELERATION ON THE RESPONSE TO ANGULAR ACCELEFIATIO, IN MAN.
J. Physiol. (London) 156(l):6P-7P, April 1961.

ABSTRACT: Eight subjects eacn experienced four runs (two near the center and
two at the end on a human centrifuge wherein a reproduc~oLe rotational stimulus
It was observed that
could be combined with different linear accelerations.
angular velocity of the slow phase ofi horizontal nystagmus rose during angular
For this decay, the regression
acceleration, then decayed exponential.y.
The rate of decay of the
equation was calculated for each angulat stimulus.
nystagmus was significantly increased only in the presence of high linear
Possible explanations of this reduced response are
acceleration (3.1 g).
presented briefly.
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GE..... .. s .D , SCU ,LARTI.':SIO.: IU. A PILOT
1961
Benson, ,\. ., ot. Il.
SU:-!EfI'.G DISORIZ'KTATIOS IN FLIGHFT DJ2 TO A COV"ZXT \C$TIBULAR DISORDZR.
Aug. 1961.
FPRC/M,,c.o. 157.
(:',AF !nstit. of Aviat. Med., Farnborough)
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Benson,

0.0.

1941

EFF>CTS OF C1K:::Pl'Q(;Al, VRC:

c•';

(Wrizht Ai- Dtv, ;opt ,r'' Ctr.
'A;.,
A0:L?
EXP-M-54-653-41B, 6 Sept. 19-1.

IN STT:.iF,

CONSCIOUCSNESS.

t-Patt:rs

Mneo Rept.

ATI

159
11

..

r

A-B.

C..

)

i,

ABSTRACT:
The purpose of this report is to s-;,-.arize the a',aij
bl- info r:
ion
on centrifugal forces as it affe,'cs tCe posture, vision and Cc~lsciousnss
of airplane crew members.
During the experiments it was fore2 :h,-L the avor-ge
trained young pilot sitting nearly er(:ct has a "%" threshold of approximat-ely
5 - 5.5 G when the stress is applied ior 4 seconds.
An extension of the tine
the force is applied disturbs the all important G-time relationship and lowers
the force (G) value at which visual disturbi-'es occur. Greater forces can be
tolerated for 1.2 seconds without visual disturbance.
The posture of the air
crew members at the time the force is applied is very important in determining
the blackout threshold.
The prone position elevates the threshold whereas the
erect position lowers it.
The hydrostatic suit appears to raise the blackout
thresholds considerably above those now considered within the normal physiological range.
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Bensor, Olis 0., Jr.
1941
EFFECT OF CENTRIFUGAL FORCE ON POSItURE,
VrSIOA; AND CONSCIOUSNESS A4D Ai?'PEADlX I
,Air N'.1,teriel Command EnginLcring Div., Dayton, Ohio)
,N:emorandum Report No. EX?-M-54-653-41B, 6 Sept. 1941.
ASTIA ATI 159 411.

ASST.,ýACT: Tho avcrage trained young pilot sitting nearly erect has a "G"
th'reshold of approximately 5 - 5.5 G when the stress is applied for 4 seconds.
An extension of the time the force is applied disturbs the all important Gtime relationship and lowers rhe force (G) value at which visual disturbances
occur.
Greater forces can be tolerated for 1-2 seconds without visual disturbThe posture of the ai'r crew members at the time the force is applied is very
important in determining the blackout threshold.
The prone position elevates

the threshold whereas the erect position lowers it.
The hydrostatic suit appears to raise the blackout thresholds considerably
above those now considered within the normal physiological range.
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Benson,

0.0., Jr.

VISION,

AND CONSCIOUSNESS.

Dept-.Commerce

ABSTRACT:

1941
PB No. 5112,

EFFECT OF CENTRIFUGAL FORCE ON POSTURE,
(US

AAF Exp.

Engng.

Sect.)

1946.__

The posture of the air-crew members at the time the centrifugal

force is applied is

very important in determining the blackout threshold.

/

The

,•,v*

r.,".,

i tt in; n,-ar y ero-ct has. a "G" t.iresblh
d of apprcx".t.1
stress * i ;.p Led for 4 sec.
An extension of the tirne
ýrc,
a
,•i's
1d d isturbs the al l-l Ti.,orLant G-t ijuc re!at ionship and lowers the
fh)rce (G) vilueŽ at wrich' vis:-al dis' ,arbanccs occur.
The hydrostatic suit appears
to raise the blackcut thresholds.
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Benson, 0. 0., Jr.
1960
LECTURES IN AEROSPACE MEDICINE: INTRODUCTION.
In L•.ctures in Aerospace Medicine, 11-15 January 1960.,
(School of
Aviation Medici.ne, USAF Aerospace Medical Center (ATC), Brookq AFB,
Texas)
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Benson, 0. 0., & H. Strughold, eds.
1960
PHYSICS A',,D "EDICI:E
AOSPHERE A',) SPACE
(New York: John Wiley & Sons, 1960)

OF T717

CONTIENTS:
Strughold, H., & 0. L. Ritter, The Gravizational Environment in Space;
Ehricke, K. A., Manned Orbital and Lunar Space Vehicles;
Chzpman, D. R., uecel'eration Durin~g Entry Into Planetary Atmosphere;
Gerathewohl, S. J., & J. E. Ward, Psychophysiologic and Medical Studies of
Weightlessness;
Lovelacc, W. R., II,
and A. S. Crossfield, Biomedical Aspects of Orbital Flight;
Stapp, J. P., Human Tolerance to Accelerations of Space Flight;
Campbell, P. A., Introduction to the Problem of Escape and Rescue During
Space Operations;
Stanley, R. M., Escape at Launching -nd in the At'niosphere From a Spaie
Vehicle-,
Mayo, A. M., Survival in Space.
The Vehicle-Combined Requirements;
Strughold, !:., Interplanetary Space Flight From the Viewpoint of the Physician
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Benson, V.G., E.L. Beckman, et al.
1961
EFFECTS OF'WEIGHTLESSNESS AS
SIMULATED BY TOTAL BODY IMMERSION UPON HUMAN RESPONSE TO POSITIVE
ACCELERATION.

(Naval Air Develoiment Ctr.,

NADC-MA-6132.

ASTIA AD 262 329.

See also Aerospace Medicine 33(2):198-203,

-ABSTRACT:

Johnsville,
Feb.

Pa.)

1962.

Twelve members of Underwater Demolition Team No. 21 used underwater

breathing equipment while completely imnmersed in water for 18 hours.
Their
response to positive acceleration was determined by observing the G level at
which the limitation of ocular motility under acceleration (LOMA) occurred.

-

vi

F

L,•iax'"Latey

I17

-

the same as when loss of peripheral

vision or grey-

The period of
. s when subjects arn exposed to positive acceleration.
significant decrease in
1-ut statistically
A s=!
immersion was .well-toleritel
the G level at which LOMA occurred was found following the period of immersion.

•(Author)
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EFFECTS OF PROLC:.*:GED
1961.
Benson, V. C., E. L. Beckman and X. R. Coburn
TOTAL BODY WATER IDERSION ON HUMAN TOLERANCE TO POSITIVE ACCELERATION•
J. of Aerospace Medicine 32(3):220, March 1961.

that tolerance to the accelerExperimental data abailabel sug;g..=Z:
ABSTRACT:
ations of space vehicle re-entry is decreased following a period of weightG" state encountered in orbital flight
The weightless or zero
lessness
cao be simulated in a laboratory to a degree by completely immersing the
A study of this nature was undertaken at the Aviation
subject in water.
Medical Acceleration Laboratory, utilizing the assistance of twelve divers
from toe Underwater Demolition Team Number 21, Amphibious Forces, Atlantic
The tolerance to positive acceleration of these subjects was rmeasured
Fleet.
All subjects were
arA ,,iean values were determined prior to water immersion.
Their tolerance
then totally immersed in water for a period of 18 hours.
to positive acceleration was measured immediately after the period of water
With one exception, there was
immersion ano again after 24 hours recovery.
immediately following the
acceleration
to
positive
a decrease in tolerar.ce
However, the magnitude of this decrement was
period of water immersion.
within the 'range of daily variation in G tolerance of normal subjects.
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Benton, M.
FLIGHT:
Libr

EARTH SATELLITES, GUIDED ,YISSILES, ROCKETS,
1958
A BIBLIOGPAPHY OF BOOKS AND PERIODICAL ARTICLES.
Bulletti 32:412-419

An annotated
ABSTRACT:
1936 to October lqS7,

list

AND SPACE
Wilsn

of selected publications covering the period
?m' hqphi2s given to items of recent date.
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THE LITERATURE OF SPACE SCIENCE AND EXPLORATION.
1958
Benton, Mildred
NRL Bibliography No.
(.':aval Research Laboratory, Washington, D. C.)
ASTIA AD-210 057.
An annotatel bibliography of 2274 references from 1903 to June
ABSTRACT:
Subject indexed.
all aspects of space Ilight, rockets and satellites.

13.

1958 on
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Benzinger, Th.
1941 INJLURIES TO nALTH CAUSED BY FLYIN:G
(DAS FLIEGEN ALS URSACrL- GESUNNDITLICHER SCHAEDEN)
ASTIA ATI 62 305
handbuch dcr inneren Medizin

-

PART IV OF IV PARTS

ABSTRACT.
The physiological and pathological effects of flight upon the health
of flying persotnnel are discussed.
It is stated that the 'so called "aviator's
illness," supposedly caused by the effects of flying and hitherto considered a
vocational disease, is nonexistent.
The physiological effects of high-speed
high-altitude flight, effect of centrifugal forces and acceleration, and exhaust
gases on the human organism are considered.
Pathological conditions 'occurring
in flhing personnel are altitude sickness, aeroembolism, kinetoses, and others
caused by the effect of acceleration, cold, etc.
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PROTECTION OF FLYING
1941
Benzinger, T., H. Doring, and W. Fomberger
(S'chutz Der
PEhSONNEL AGAINST TI'E EFFECTS OF HIGH ALTITUDE FLYING.
Flieger Gegen Die Wirkungen Gesteigerter FlughohenX ASTIA ATI-68 251.
349
Benzinger, T.
1943
PHYSIOLOGISCHE GRUNDLAGEN FUR BAU UND EINSATZ VON
STRATOSPHARENFLUGZEUGEN (Physiological Basis for the Construction and Use'
of Stratosphere Airplanes) ASTIA ATI 76 122
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Bcnziav'cr,
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CAUSFc OF nFATH FROM BLAST.

A3ST2.C'T: il:terial air embolism, induced by rupture of boundaries between
al;'eolar spaces and alveolar capillaries, was shown on dogs to be the chief
cause of death from blast in air as well as tinder water.
Death from coronary
air erbollsm ensucs within 5 minutes,
Cerebral air embolism results in a
variety of focal symptoms, and may inflict death after 10-20 minutes. Air
embolism artifically produced by injection of air into a pulmonary vein produces similar ECG cbanges, with similar Lime of survival, and similar postmortem findings in the heart. The fatal outcome of arterial air embolism from
both injection of air or bla3t effect may be retarded or prevented by instantaneously increasing the ambient pressure.
The signs of cardiac anoxia disappear undar-such- treatment,- while--the-size-of---theembol i -is -reduced .Th e f ind ing
of arterial air circulation following blast throws light on some hitherto
unexplained facts.
Previous investigators had observed cardiac as well as
cerebral anoxia as a consequence of blast injury.
Its origin had remained
unknown. Cerebral focal symptoms had been found when the head of an animal had
been protected from the blast, while its trunk had been exposed. With the
head exposed and the trunk shielded cerebral focal symptoms have not been ob-

/

-
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-

served.
Post-morterm, findin.gs had fai,:d to e:<plain why animal.; had died, and
even more why they had died within a fk.w minut.s after a blast of a just fatal
intensity,.
Colored slidcs from our test animals show air emboli in cardiac
and cerebral arteries.
The veins have never been affected.
(The experiments
described were carried out in 1942 and 1943 at the Aeromedical Department,
German Air Force Testing Center, *echlin, Germany, in collaboration with Dr. R.
Rossle, Professor of Pathology, University of Berlin, Germany.)
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EFFETS VESTIBULARIES DES ACCELERATIONS CHEZ
Bergeret, P. and L. Gougerot
1939
L'AVIATEUR
(Vestibulir Effects of Acceleration with the Pilot)
Travail humain (Paris) 7:1-26
ABSTPACT:
A centrifuge of long radius was used for the test. Although the
various circulatory disturbances in negative pressure are very marked in acceleration about head, we must not neglect the vestibular effects in particular, as
there remnain wide gaps in the experimental and practical studies of the latter.
Special attention is drawn co the labyrinthine effects of acceleration, including
The
the sensory impression, the muscular reflexes and vegetative reflexes.
authors base their conclusions on the findings of Broca, Ewald, Kleyn, Xagnus,
Schubert, Quix, Steinhausen, Leiri and Frenzel.
Mathematical details of the
vestibular stimuli at various inclinations of the head are plotted in curves in
looping and rolling.
These are purely mathematical deductions., As the physiologic reaction, the author uses not the sense of equilibrium but the motcr
sensation.
Level accelerations are transmitted chiefly through deep sensibility,
the labyrinthine activity remaihing uncertain.
In particular, the transmitting
capacity -of the ves~tibular apparatus is subject to dispute.
The inferior and
superior thresholds are not known.
Angular accelerations are definitely transmitted by the semicircular canals,
their threshold limits being exceeded o-.in
r:pr, abrupt flight figures.
Coriolis accelerations produce hallucinations w'iich are most disturbing to the
aviator and may cause vertigo.
Whereas the vegetative reflexes of the smooth
muscles hiave not been thoroughly studi2d, although of definite significance,
the vegetative reflexes of the striate
musculature are characterized by classical
symptoms.
For instance, the nystagmus and counter-movement of the eyes follow
definite laws but have not hitherto been adequately studied in
aviation.
Thiere
are, however, also reflexes of the muscles of the neck, body and limbs of static
and kinetic types which are well known in animal: and which are dependent upon
the labyrinth.
Delabyrinthine cats no longer fall
on their feet but fall
like
a bundle.
In human subjects, the super-imposition of voluntary movements renders
testing difficult,
especially during flight.
This study has been omitted also
in parachute jumpers.
Further studies on the reflexes of the extremities are of
great importance.
The author suggests the possibility that just as a black veil
forms over the eye in ischemia, severe reactions of like nature may occur in the
labyrinth which have probably been the cause of death of many an aviator.
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Bergeret, P., P.M. Van Wulfften Palthe et al.
1957 AERONAUTICAL PREVENTIVE
MEDICINE.
PAPAERS PRESENTED AT THE SYMPOSIUM HELD BY THE AGARD AERO, DICAL
PANEL (Advisory Group for Aeronautical Research and Development, Paris)
AGARDograph no. 36; Nov 1957, ASTIA AD-233 126
CONTENTS:
Aeronautical preventive medicine in the United 3tates Air Force
Outline of USAF preventive medicine activities
Training in health education
Defense against special types of warfare
Aeronautical preventive medicine in the U.S. 'Navy
Hazards in air stations
Industrial hygiene program
Organisation de la medecine du travail dans les formations militares
et les establissements industriel de 1'aeronautique Francaine
Les grands principes de la loi sur la medicine du travail
Application de la loi sur la medecine du travail au Department
de l'Air
The preservation of health and efficiency
Environmontal conditions
Excessive noise
Psychological stresses
Design of equipment
The re-organisation of tasks
Training and selection
Aeromedical problems in operating all-weather aircraft; some
Canadian observations
All-weather operations
Aeromedical problems
Preventive measures
C~anges in elementary neuron activity produced by some-neurotropic dý:ugs
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Bergeret, P., Ed!.
1961
AIRCRAFT AC(IDFNfT IN17ESTICATION ,LANAL FOR AIR
SUflGEONS (M.NUXEL D' ENQUETE SUR LES ACCIDNETS AERIENS A L' USAGE DES
=DECINS DE L' AVIATION).
(New York; Oxford; London; Paris:
Pergamon Press, 1961)
ASTIA AD 272 690
Published for and on behalf of Advisory
NOTE: In English and Fr(nch.
Group for Aeronauoical Research and Development:.
ABSTRACT: This manual discusses aircraft accidents in regard to injuries and
their causes, investigation of accidents, pathology, and injury prevention.
Chapter III considers etiological' factors including physical and physiological
aspects.
(CARl)
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1961
Bergeret, P.
BIO-ASSAY TECHNIQUES FOR RU`KAN CENTRIFUGES AND PHYSIOLOGICAL EFFECTS
OF ACCELERATION, (New York, Looden, Paris: Pergamon Press, 196')
Oxford,
AGARDograph No. 48.
The papers discuss various aspects in the study of the human centrifuge and the physiological.effects of acceleration.'
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1961 BIO-ASSAY TECRNIQUES FOR huMN CENRIFR1F!ES AND
Bergeret, P., ed.
(London, New York, Paris: Pergamon
PHYSIOLOGIC.AL EFFECTS OF ACCELERATION.
ASTIA AD 261 880.
Press, 1961)A41ARDograph 48.
Library of Congress Card No. 61 11545.
CONTENTS: The human centrifuge and its application to pilot selection; some
recent definitions of the acceleration problem; a review of the physiological
effects of angular acceleration3; Human tolerance and limits to acceleration;
Instzumencation and the human centrifuge; Centrifuge methods and techniques in
nes on the centrifuge; A
' r,
•
the U.S. Navy; End points for accelerati
";',, -17, experiencing the smooth and
discussion on restraint and prote~t.
@f acceleration on respiraef-•.
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Bergerlrt,

P.,

ed.

i901

P)7" "MS IN AFRO SP._
(LV
A-."

,n, New York,
0D 261 881.

\i'E AND SURVIVAL: CLINICAl. A•:D BIOLOGICAL
ý :DICIE.

Paris: Pergamon Pr.s3, 1961)
Library of Cungress Card No.

AGARDograph NG. 52.
bl-1I 546.

CONTEN<TS:
Biological

proZleems

of escape at high altitudes,

by H.L.

Roxburg.

Escape from aircraft at high speeds and low altitudes, by F.G. Cumming.
Parachutist's spin problem, by 0. Walchner.
Aspect medical des ejections practiquees en France sur difierents types
de sieges ejectables. by J. Fabre.
Fundamental concepts in RCAF Arctic survival training, by S.E. Alexander
and J.G. Fraser.
Aviation medicine consultation problem cases, by C.A. Berry.
Early diagnosis of hydrops of the libyrinth, by R.N. Kraus.
Therapy of spontaneous pneumothorax in RCAF flying personnel, by

//
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C.N. Burgess and D.G.M. Nelson.
A brief survey of the role of elective surgery in a modern air force,
by J.W. Garraway.
The choice of gas lixture for breathing in high performance aircraft,
J. Ernsting et al.

by
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Berghaust, E., & W. Beller
1956
MICE AND MONkeYS, THEN MEN
In Satellite
(New York: Hanover, 1956), pp. 155-166

359
Berghaust, E., & W. Belier
1956
SURVIVAL IN SPACE.
In Satellite
(New York: Harover, 1956), pp. 181-195

360
Bergin, K.G.
1949
AVIATION MEDICINE:
(Baltimore: Williams & Wilkins, 1949)

ITS THEORY AND APPLICATION

361
Bergin, K.G,
1949
EFFECTS OF ACCELERATION ON MAN.
In his Aviation Medicine
(Baltimure: Williams and Wii
Pp. 109-115

.ns,

1949)
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Bergstedt, M.
1960
STUDIES OF POSITIONAL NYSTAGMUS IN ThE Hb%,AN CENTRIFUGE
Acta Oto-Laryngologica (Stockholm) Supplementum 163, pp. 1-143
NOTE:
Reel 7, Flash 6, Item 28

ABSTRACT:
While making experimental studies into alcohol nystag=as the author,
like others before him, noticed the strong connection between the phenomenon and
the position of the head; the horizontal nystagnmus being most pronounced when the
head lay on its left
or right side and completely absent when the head was supine.
Moreover, this phenomenon could be repeated tim- and again with the greatest
regularity, and this clearly suggested the connection between the position of the
head and the direction of the gravitational field.

-
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From previous studies of the subject literature the author was aware not only of
the divided opinions over the release mechanism of positional nystagmus but also
of the difficulties surrounding any attempt to show a relationship between the
phenomenon and the receptor organ for gravitational stress.
It then struck the author that if, during the course of positional nystagmus tests,
with the head in the side position, one were to vary the stress due to gravity -and thus varied the stimulus for the appropriate receptor organ -- one could
perhaps influence the intensity of the nystagmus., A search of the literature
revealed no previous experiments based on this line of thought.
A pilot experiment, carried out with tuo students who were tested in a large centrifuge both before and after acute alcohol consumption, showed that wnile prior
to the intake of alcohol no nyst.gmus arose, the nystagmus produced after consu-ption showed a variation in intensity strongly related to variations in gravitational
stress.
The hypothesis which led to the experiment was supported.
A clozer experimental study of this relationship-between positional nystagmus and
gravitational stress followed.
Alcohol nystagmus can be considered as a pathogenically specific form of nystagmus.
In the beginning, these experiments on alcoholically intoxicated subjects were carried out under conditions which varied from case
to case; later, these conditions were standardised.
The studies were further
broadened to include clinical cases of positional nystagmus and here experimental
conditions were as standard as possible.
These experimients, which were begun on
February 19, 1957, are the subject of this thesis.
(AUTHOR)
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Bergstedt, M.
1961
CALORIC TEST.
Acta Oto-larvngol.

THE EFFECT OF GRAVITATIONAL, FORCE ON THE VESTIBULAR
53(6):551-562

ABSTRACT: Vestibulary caloric tests were carried out on four subjects at 1 g,
1.25 g, 1.5 g and 1.8 g in a large centrifuge.
The experiments showed that (1)
vestibular caloric tests are influenced by the strength of Lhe gravitational
field; (2) the maximum intensity of nystagmus increases with higher values of
g; (3) this increase is in direct proportion to the increase in the gravitational
field strength; (4) the latency period decreases with higher values of g; (5)
the results are the same with cold and hot water irrigation.
It is also shown
that the duration increases with higher g-values but the material relating to
this factor is not complete.
An extrapolation of the result towards values of
g less than 1 tends to show that there is no nystagmuo in conditions of weightlessness and that the liminal value for nystagmus is about 0.1 g. An investigation involving the caloric test and preponderance at higher g-loads is
planned.
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STUDIES OF POSITIONAL NYSTAGMUS IN THE HUMAN CENTRIFUGE.
1961
Bergstedt, H.
Acta oto-laryngol. Suppl. 165

A1;STRCAT: Research was planned to study positional nystagmus in man under
the influence of the physical conditions obtained in a large centrifuge,
using the technique of electronystagmography.

The central point was the question: does stimulation of the otolith organ,
in the form of increased or decreased g-stress in a centrifuge, give rise to
variations in either the intensity or direction of positional nystagmus in
subjects who already evince positional nystagmus.

365
Bergstrom, 0.,
FUNCTION.

BULAR
THE EFFECT OF CHLORPROMAZINE ON THE S
1956
& H. Kozh
1956
Nov.-Dec.
46(6):484-498,
(Stockholm)
Acta oto-laryngologica

Administration of chlorpromazine generally produced a substantial proABSTRACT:
In some animals total
longation of postrotatory nystagmus in guinea pigs and cats
subsidence of postrotatnry nystagmus was observed some time after injection, and
Both conditions were
this was usually preceded by a considerable prolongation.
Continuous chlorpromazine admincorrelated to the degree of somnolence observed.
istration for relatively long periods had no effect on the vestibular apparatus.
Administration by the intracarotid route and directed to the right half of the
brain stem via the vertebral artery produced a typical intracarotid syndrome with
Chlorpromazine isshown to have a
torsion and sometimes spontaneous nystagmus.
is discussed of the
central effect on the vestibular function. The probabil.occurrence of a nystagmus inhibitor in the brain stem (r~ticular formation) and
of the observed prolongations of postrotatory nystagmus being due to inactivation
(AUTHOR)
of that inhibitor by the administered cnlorpromazine.

366
REPORT ON SPACE ORIENTATION
1962
Beritashvili, 1. S.
FBIS USSR & East Eurzope, No. 23, Feb. 1, 1962
Physiologists and psychologists have long believed that skin and muscuABSTRACT:
However, Academician
lar stimuli play an important role in orientation in space.
I. S. Bcritashvili, an outstanding 78-year old Soviet physiologist and author of
rore than 400 scientific works, has substantiated a dififrcnt point of view:
"The leading role in orientation in space is played by visual and vestibular
The
stimuli, and -n the absence of visual stimuli, by vestibular stimuli alone.
of
capable
organ
the
is
apparatus
internal ear with its labyrinths and vestibular
During
distances.
and
turns
even
and
feeling direction, the speed of movement,
losses of sight and hearing, the extremely sensitive vestibular apparatus, which
is found in the internal ear of man and animals, supplies signals of the outer

f
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world and helps man and animals orient in the surrounding enviroriment.'
I. S.
Beritashvili generalized the results of his long observations and experiments in
this field in another monograph, "On Nervous Mechanism of Spatial Orientation of
Higher Vertebrates,"

367'
Beritov, I. S.
Pavlov J.

1959
THE MECHANISM OF SPATIAL ORIENTATION IN MAN
Higher Nervous Activity 9:1-10

ABSTRACT: Man orients himself in space mainly through visual and labyrinthine
receptors. Through the medium of these receptors, there is projection into the
surroundings of all the objects which are preceived by other receptors-tactile,
temperature, taste, and likewise olfactory and auditory.
Not only are images of the path traversed, with its projection in the surroundings, created in man through the agency of the vestibular analyser, but the positions of all the external objects in the surroundings, which the individual
perceives during his actual passage along the path are similarly determined:
as
a result the power to make oriented movements is acquired.
Muscle-joint receptors do not play any essential part in-spatial orientation as
no images of the paths traversed are created by their stimulation. With repeated
passage along the same path, however, the stimulations of these receptors, together with labyrinthine stimulations are converted into conditioned signals for
certain movements and so lead to the fcrmation of a chain conditioned reflex.
This represents an oriented movement of a special kind, occurring automatically.
The deaf-mute individual with functioning labyrinths orients himself in space
with his eyes covered just like the healthy individual.
The deaf-mute with nonfunctioning labyrinths is incapable of orienting himself in space when the eyes
are covered- is incapable of projecting objects perceivec! by him in the surroundings and of executing oriented movement.s in accordance therewith.
With many
repetitions, however, he can execute more or less oriented movements with covered
eyes because of the conversion of proprioceptive stimulations into conditioned
signals for certain movements.
The blind individual orients himself in space mainly through his labyrinthine
receptors.
This labyrinthine reception determines the location of external
objects which the blind person perceives with other sense organs during his
passage along a particular path.
It in fact plays the essential part in the
production of oriented movements.

368
Berkner, L.V., et al., Ramo, Simon ed.
1961
(New York; Toronto: McGraw-Hill, 1961)

PEACETIME USES OF OUTER SPACE.
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ANALYSIS.
PART I.
OPTIŽU2M SOFT LANDING TAJECTORIES.
1961
Ber-man, L.J.
(Air Force Office of Scientific Research, Air Research and Development
Co~r.dand, Washington, D.C.) AFOSR519

ABSTRACT: A variational calculus solution is obtained for the thrust program
for r.ini.:.um propellant consumption to achieve landing of a rocket vehicle from
a spice q:rbit with zero relative velocity at touchdown, under the simplifying
assu...ztions of no atmospheric forces and a uniform (i.e., flat-earth) gravitational field. These assumptions are appropriate for lunar landing of a moderateThe results of the variational solution are interpreted
ly high thrust rocket.
to provide an appreciation of the physical nature of the requirements established
by different initial conditions, as specified by initial conditions parametrically by an equivalent energy altitude and the actual altitude, five different
regimes 'are identified and the corresponding thrust programs described.

370
A PRELIMINARY REPORT ON QUANTITATIVE ESTIMATION OF
1959
Berman, M.L.
A URINARY METABOLITE OF EPINEPHRINE AND NOREPINEAIRINE AS POSSIBLE
INDICATOR OF TOLERANCE TO GRAVITATIONAL STRESS.
(Paper, Aero Medical Association Medical Association, Statler Hilton
Hotel, Los Angeles, April 27-29, 1959)
urinary metabolite of
3-Methoxy-4-Hydroxy-D-Mandelic acid is
ABSTRACT:
To determine whe her estimation of this
epinephrine and norephinephrine.
compound might prove useful as indicator of gravit tional stress, six human
subjects rode the Air Force centrifuge at 6G forwa d acceleration for three
minutes; periodic sampling of urine was made befor and after acceleration.
Determination of 'performed creatinine showed the r te of excretion of this
substance to increase in four subjects immediately after acceleration, while
Prel minary results from
in two subjects the creatinine rate dropped.
quantitative measure-ment of 3-methoxy-4-hydroxy-D tndelic acid by two dimensional paper partition chromatography suggert a rise in the metabolite
immediately after acceleration and this rise is independent of the rate of
U. Aviation Med. 30(3): 75, March 1S59)
excretion of creatinine.

371
QUANTITATIVE ESTIMLTION 0]
1959
Berman, M.L.
ADREaALIKEE AND NORADRENAL1•t"AS POSSIBLE IND
GRAVITATIONAL STRESS. (1right Air Development
and Developr.2nt Command, Wright-Patterson AF
ASTIA AD 229 779
Nov. 1959.

URINARY METABOLITE OF
CATION OF TOLERANCE TO
Center, Air Research
, Ohio)WADC TN 59-376

ABSTRA.CT: Using the method of two dimensional paper partition chromatography,
a quantitative estimation of the urinary output of 3-methoxy-4-hydroxy-'
D-mandelic acid, a major catabolite of both adrenal ne and noradrenaline,
was determined in six human subjects before, d, ring, and after exposure to
a 6 G forward acceleration for three minutes.
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The rcsults showed that there was an increased rate output of this ca'abolite
in the period just before acceleration which averaged 274 7. over the preacceleration control level,
in the period encompassing acceleration there
was an average increase of 11287. over the control level (P< ,01).
The period
following acceleration showed a drop to an excretion rate slightly below the
pre-acceleration level and in the next period of sampling, the excretion rate
returned to this level.
These results indicate a corelation between the output of this metabolite and acceleration.
Prefor--.d urinary creatinine excretion were not significant indicating
that the changes in rate of output of 3-methoxy-4-hydroxy-D mandelic acid
were independent of glomerular filtration rate.

372
Berrian,
1960
ASSISTANCE IN PRELIMINARY TESTING OF ACCELERATION
SUPPORT SYSTEM FOR PROJECT MERCURY CAPSULE AS REQUESTED BY NASA SPACE TASK
GROUP (SIG)
(Naval Medical Research Institute, Bethesda, Md.)
April 1960
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Berry, C.A.
1958
THE ENVIRON`1ENT CF SPACE IN HUM'AN FLIGHT.
In USAF School of Aviation Medicine, Randolph AFB, Texas, Epitome of
Soace Medicine, Item No. 41
See also Aeronaut. Eng- Rev. 17(3):35-39, March 1958

ABSTRACT: The problems presented by space as an environment for human travel
are extensions of those encountered in pre=•nt day flight. This paper defines
"space" as an environment for man.
It discusses the problem of space e4uivalence, oxygan, dysbarism, embolism, ozone, cosmic radiation, and meteors.
It
also discusses the dangers of solar radiation, weightlessness, and the sealed
cabin.
(CAR1)

374
Berry, CA.
.!•.-,:;.tt.

i958
]>'ný.

T":E ENVIROý2'ZNT O7 SPACl I.N 1L'MX
Rc,..

17")

:35-39,

FLIGHT.

Narch 1958

See aiso US.'iF School of Aviation Ncdicine,
Enito-ýe of Srace MediciiAC, Item No. 41

Randolph AFB,

Texas,

. . .STACT--The problems presented by space as -c. environne --f6rorhuman travel .
are extensions of those encountered in p:-'!ien.- day flight. This paper defines
"space" as an enviromnient for man.
Ii discusses the problem of space equivalence, oxygen, dysbarism, embolism, ozone, cosmic radiation, and meteors.
It
also discusses the' dan-gers of solar radiation, weightlessness, and the sealed
cabin.
(CARI)
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Berry, C.A.
1958
AIRCRAFT FLIGHT.

THE ROLE OF PHYSICAL STANDARDS IN JET AND ROCKET
J. Aviation Med.
29(9):631-640, Sept. 1958.

ABSTRACT: Complex modern weapons systems demand that the flight surgeon
develop proper aircrew selection and maintenance programs to insure the
greatest probability of successful human function.
Phys:.'-al standards attempt
to provide personnel who will fly with increased safety, proficiency and
longevity.
Standards should offer some assurance of acceptable performance
under the stresses of flying.
Prior to establishirg definite standards a
good job analysis is needed to determine proper instruments or tests required.
These must then be validated.
Suggested tests for jet and rocket pilots
which involve the cardiovascular, pulmonary, and neuropsychiatric systems,
and weight, vision, and mixed stresses in the flying environment, have been
discussed.
Consideration was given to special requirements for space
operations.
It is important continually to review and revise the physical
standzrds in the light of new knowledge, validity or the appearance of new
tasks and equipments.
In any case the role of physical standards in high
performance aircraft, or space craft, is to insure that the candidate will
not fail at his task "due to discoverable physical defect".
376
Berry, C.A., and A.H. King
1959
AEROMEDICAL PROBLEM CASES: THREE YEARS'
EXPERIENCE IN AVIATION MEDICINE CONSULTATION CENTER.
Aerospace Med. 30(li):8G6-815
ABSTRACT: To assist in evaluating problem aeromedical cases, three U.S. Air
Force Aviation Medicine Consultant Centers were established.
During the threeyear period 1956 to 1958, these centers evaluated 1,159 cases, and recommended
return to flying status in 51 per cent of the cases.
The majority of the consultees had both conventional and jet aircraft experience with 68 per cent
having between 500 and 4,000 hours.
The recorded diagnoses are tabulated and
discussed.
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Berry, C.A.
1961
AVIATION MEDICINE CONSULTATION PROBLEM CASZS.
In Bergeret, P., ed., Escape and Survival: Clinical and Biological
Problems in Aero Space Medicine.
(London, New York, Paris: Pergamon Press, 1961)
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378
Berry, Charles A., Howard A. Minners, Ernest P. McCutcheon, & Richard A.
1962
Pollard
AEROMEDICAL ANALYSIS
In: Results of the Third, United States Manned Orbital Space Flight,
October 3, 1962.
Manned Spacecraft
(National Aeronautics and Space Administration.
23-36.
Pp.
N63-l1990.
Texas)
Houston,
Center,
Astronaut Walter M. Schirra, Jr., incurred no detectable
ABSTRACT:
physiologtc decrement during his spaceflight which included over 9 hours
of weightlessness.' His body functions since the flight have remained normal
A variation of the
and unchanged from their healthy preflight condition.
was noted during
response
astronaut's instantaneously observed heart-rate
in heart rate,
rise
orthostatic
an
flight. Immediately following recovery,
for a brief
observed
was
pressure,
blood
systolic
in
accompanied by a fall
In-flight ionizing-radiation monitoring showed that the astronaut
period.
sustained no significant exposure.
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Berry, F. B. & V. A. Stembridge
Ann.
u9Z.. 147(5):590-595.

1958

THE HUMAN ELEMENT IN AIRCRAFT ACCIDENTS.

ABSTRACT: From the flight safety standpoint there are fewer but more frequently
fatal aircraft accidents than in the past. The chief increase in the number of
fatal accidents can be correlated with the high performance aircraft-flying
higher and faster.
Currently, military medicine evaluates the human element in three major categories:
1) environmental factors 2) traumatic factors, and 3) pre-existing disease.
By taking the man out of his normal habitat he is subjected to a change in his
With the increase in altitude he has less oxygen and less pressure.
environment.
Many times he is placed in a situation which is beyond his capabilities, involving mainly the, special senses such as vestibular and visual perception. The
The
vestibular intolerance results in vertigo or spatial disorientation.
traumatic events sustained in an aircraft accident often involve more thain one
lethal lesion and many observers do not deem it worthwhile to make an investigation. Nevertheless, the death may be the cause of the accident rather than the
Pre-existing disease will become increasingly important in the jet age.
result.
Any condition that might produce death on the ground can also produce death in
the air, and the most dramatic among these is the heart attack. The points
demonstrate the necessity for closer medical supervision of the aircrew particularly as the newer jet propelled aircrafts are put into service.

I
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Berry, F.B.
1960
"WHTCH ERRING MEN CALL CHANCE".
Aerospace Med 31:91-100, February 1960
ABSTRACT: It is evident that "the increasing performances of modern aircraft give
to flight safety a more and more important role in the responsibilities of the
authorities concerned. In spite of the improvements and aeronautical technlques,
the human element is still an essential feature in the operation of an aircraft
and the origin of aircraft accidents." The greater the efforts for prevention for
humans, appliances and structure, the less there will be "which erring men call
chance

.,"
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Berry, M. R., Jr., B. T. Horton, & A. R. MacLean
1940
THE IMPORTANCE OF STUDYING THE POSTURAL RESPONSES OF THE BLOOD PRESSURE AND THE HEART RATE, WITH A
NOTE ON THE METHOD OF TAKING THE BLOOD PRESSURE IN THE ERECT POSTURE.
The
Medical Clinics of N. Amierica 24(4):1095-1126, July 1940.
NOTE: Reel 7, Flash 7, Item 56
SU12ARY AND CONCLUSIONS:
In this review of postural maladaptation, we have tried
to present a working picture of the complex chain of mechanisms which allow man to
walk instead of to crawl; to point out that postural maladaptations may occur in
the presence of a variety of diseases which may affect any link of the postural
adaptation chain and account for many symptoms; to stress the diagnostic value of
the simple procedure involved in compiring the blood pressure and pulse rate with
the patient in the recumbent and erect postures; and finally, we propose a simple
method of taking the blood pressure when the patient is erect which obviates some
of the errors which occur with vascular engorgement of the arm distal to the cuff.
Sewall in 1919 stated the problem of the physician well:
"In his examination of a
patient the doctor is guided by his conception of the ratio of effort to use;
necessity not luxury, determines his technic; the burden of a new method is
intolerable unless it yields very practical results and fits easily into the routine
of examination." We believe so strongly that comparison of blood pressure and
pulse rates when the patient is in the erect and recumbent positions fulfills these
requirements that two of us (MacLean & Horton) have advocated this procedure as a
rcuttine part of the general physical examination at The 1ayo Clinic.
W suggest the following procedure for recordingithe postural changes in blood
pressure as a routine part of the physical examination:
1) After the general
examination has been completed and while the results are being written, allow the
patient to rest quietly for about five mins., lying supine on the examination table.
2) Viale the patient is supine, record the blood pressure rapidly 3 to 5 times,
depending on the amount of fluctuation between the readings, and also record the
pu!se rate.
3) Ask the patient to stand quietly for one min. and then take the
p-_1 e rate.
4) Elevate the patient's arm above shoulder level until the veins
.cjiapse iad then rapidly inflate the cuff.
5) Lower the patients' cubical fossa
to the level of the heart.
Clasp the subject's right hand between your right upper
arm and thorax so that his forearm is horizontal at the level of the heart.
Supportin- the patient's elbow with the last 3 fingers of your right hand, clasp the
stethoscope in place over the brachial artery with the right thumb and forefinger
and take the blood pressure in the usual way.
6) In cases in which the examiner
'has reason to suspect latent postural maladaptation, the blood pressures and pulse

rates with the patient standing should also be taken just after an exercise test.
(AUTHOR)

-131382
Berus,

DEVELOPMENT OF PERSONNEL PROTECTIVE SYSTEMS FOR
1961
W.J.
SPACE FLIGHT AND EXPLORATION MISSIONS.
(B.F. Goodrich Aviation Products, Akron, Ohio) Contract NOw 61-0554-c
First Monthly Engineering Report, 18 May 1961 through 17 June 1961

ASTIA AD-293 056
ABSTRACT: The initial phase of this program has dealt with establishing
a set of requirements or conditions the space suit must withstand. This has
-included cataloging crew activities and tasks in addition to classifying the
hostile environment to be encountered.

383
THE EFFECTS OF COCKPIT VERTICAL ACCELERATIONS ON A
1961
Besco, R.O.
(North American Aviation, Los Angeles,
SIMPLE PILOTED TRACKING TASK.
Calif.)

Report No.

NA-61-47,

13 April 1961.

384
THE EFFECTS OF COCKPIT VERTICAL ACCELERATIONS ON A SIMPLE
1961
Besco, R. 0.
PILOTED TRACKING TASK
Hum. Factors'3(4):229-236, Dec. 1961

The effects of vibratory, linear, and vertical accelerations on
ABSTRACT:
during a onc-dimensional, pitch tracking task were studied.
errors
tracking
Four experienced test pilots performed this compensatory tracking task on the

"Pilot Operated Dynamic Flight Simulator"; motion (four levels),
(three

levels),

and amplitude (three

frequency

levels) of the command signal were varied.

The measure of performance was the root mean square error in pitch attitude.
These data were examined by analysis of variance technique. Suggestions for
(Tufts)
future research were included.

385
Best, C. H. and N. B. Taylor
In

The Human Body:

1963

It's

Holt, Renehart and Winston)

EFFECT OF GRAVITY UPON CIRCULATION

Anotowy and Physiology

Fourth ed.

(New York:

Pp. 273-275.

ABSTRACT: A physilogical description of fainting and '"blackout" is provided,
and the effect of centrifugal force upon the circulation is detailed. In
the gravity-free state it is noted that the normal circulatory reflexes
elicited by the stimulation of pressorecptors in the carotid sinus and
other vascular areas will be reduced or suspended. The blood will have no
weight, so the work of the heart will be reduced and the skeletal muscles
will not be called upon to expend energy upon ponderable objects. These
will have no short time effects but would lead to atrophic changes if extended
over long periods. (CARl)
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1962
REVIEW AND FORECAST OF IMPACT STUDIES,
Beyer, J.C. & A.A. Bezreh
UNITED STATES ARMY
In ImDact Acceleration Stress: Proceedings of I Symposium With a
Comprehensive Chronological Bibliography, (National Academy of Sciences,
National Research Council, Washington, D.C.) Publication No. 977. Pp. 17-20
ABSTRACT:
During the past ten years, the C.ommission on Accidental Trauma of the
Armed Torces Epidemiological Board has been sponsoring projects which call
roughly into the following areas:
(1) Identification of major problems of
accidental trauma within Armed Services.
(2) Development of quantitative methods
for analyzing causative factors in accidents and their control.
(3) Determination z: human factors problems relative to frequency of errors and injuries.
(4) Application of human engineering principles to the design of equipment to
increase operational efficiency and safety.
(5) Development of personnel
protective measures, and (6) Evaluation of program effectiveness.
At the present
time, the activities of this Commission have been somewhat curtailed.
Beginnlng in July 1959, the U.S. Army Medical Research and Development Command
has been participating with the Transportation Corps in the support of the
medical aspects of the overall Aviation Crash Injury Research program with the
Flight Safety Foundation, Incorporated, at Phoenix, Arizona.
This research
in the field of Army aviation is concerned with the delethalizing of the
cockpit and aircraft cabin structures in order to prevent injury or death to
the occupants of such aircraft when they are involved in survivable-type
accidents.

387
Bezreh, A.A.
1961 ARXY EXPERIENCE WITH CRASH INJURIES AND PROTECTIVE EQUIPMENT
Paper: Symposium on Biomechanics of Body Restraint and Head Protection, Naval
Air Material Center, Philadelphia, Pa., June 14-15, 1961
ABSTRACT: Reports data representing some features of Army experience, as a
user of light fixed wing aircraft and of helicopters, with respect to crash
injuries and protective equipment.
Because of the performance characteristics
of Army aircraft ;uch as relatively low speed, most accidents, approximately
97%, are theoreti:ally survivable.
However, far less accidents are actually
survived.
The development and incorporation of crashworthiness characteristics
and im.proved personal protective equipment, therefore, is of crucial importance
if tne discrepancy between survivable and survived accidents is to be eliminated.
Some statistical'findings are given whihc illustrate the effectiveness of
items of personal protective equipment.
Injury patterns are given with respect
to inuury.' severity, type, and location; and a comparison between fixed wing and
njuries
rotary wir.ng injury patterns reveals no striking differencesA excep-tthat
incurred in helicopter accidents appear to have been somcwhat more severe.
Te drarnatic effect of post-crash fire upon mortality is illustrated
statistically.
Although only 5.7% of all major accidents, both fixed and rotary
wing, were complica ed by post-crash fire, this relatively small percent of
1ccidc..Ls acco(r.te. for 49.6% of all fatalities, pointing out the serious need
for crash-resistar. fuel systems.

-133388
Bezreh, Anthony A.
1963 HELICOPTER VERSUS FIXED WING CRASH INJUAI.ES
Aeroslace Medicine 34(1): 11-14, Jan 1963

ABSTRACT: The purpose of this presentation is to compare the crash injuries
and some of the crash injury problems expcrienced by Army aviatioa in its fixed
wing and in its rotary wing types of aircraft.

389
Bialecki, A.
1961
ANALIZA MOZLIWOSCI WYKORZYSTANIA EFEKTU GIROSKOPOWFGO
ORBITALNEGO RUCHU CZASTEK ELEMENTAPRNYCH DO POMIARU PREDKUSCI KATOWEJ
(Analysis of the Possibility of Using tha Effect of the Gyroscopic Orbital
Movement of Elementary Particles fo- M4easuring Angular Velocity)
Pomiary Automatvka Kontrola 6:386-391, I960.
Palmer, J.W., Trans. (Royal Aircraft Establishment, Great Britain)
Library Trans. No. 971, Oct. 1961.
ASTIA AD 268 268
ABSTRACT: The idea of a new instrument for measuring angular velocity within
the limit of application of gyroscopic instruments is put forward.
To make
rertain analogies, the gyrotron is shown as a mechanical system subject to
returning oscillations under the action of the Coriolis force.
An analysis
was mode of the motion of elementary particles on the circular orbit of an
accelerator, after applying to it angular velocity of transfer as the input
quantity.
Formulae were obtained on the mean deviation of particles for the
variants examined of the electron gyroscope and conclusions are drawn as to
the suitability of the most accurate theoretical designs.
An introductory
scheme of
"gyro-accelerator" and considerations relative to the design should
be treated solely as an indication of the trend of the investigations.
(Author)
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HELICOPTER VERSUS FIXED WING CRASH INJURIES, ARMY
1962
Bezreh, A. A.
EXPERIENCE.
(Paper presented at the Aerospace Med. Assocn. Conf., Atlantic Citv,
N.
, 11 April 1962).
ABSTRACT: A review of three years Lf Army aviation major accident data revealed mo-e similarities than differences between crash injuries received in
The same preponderance, namely
rotary wing and fixed wing types of aircraft.
977. of the accidents in both types of aircraft were considered as survivable,
although as mniny aviators were killed in survivable a5 in non-survivable accidenLs.
There were twice as many injuries produced per accident in rotary wing crashes
as there were in fixed wing crashes.
When injury patterni were anilyzed for
injury IocaLion, injury L-1e, and for the types of injuries c:using death, it
was foand that rotary wing and fixed wins' data parallclei,
each other remarkably
closely.
The same similarity appeared in the break,,uwn for agents of injury
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ca-;..71ion.
body .

Th hoadi aad upper and lower extrCmities were the most frequent
involved. Wounds, f:actures, and burns were the prevalent types of
?poduaced. The most commoa causes of death were head injuries, mulpats.l~y
tiple ý:%tr_..•. injuries, and burns and complications, while the major agents of
The importinjury causation were cockpit agents, fire, and de celerative forces.
ant cockDit a-nts of in.jury causation were the instrument panel, windshield
or buh>le, and ýhe contrgl column, cyclic or collective stick. Thus, Army
crash injury p 't:rns arc typical of those found from other sources of light
aircraft accidcnt data, in spite of the fact that over'50% of the Army aircraft
Further discussion will be devoted to the
invcncory is roýa.ry wing in type.
astounding i-.piic3 LiOns cf post-crash fire and to the differences in the injuries
at;ributable to pure decclerative forces in rotary wing and fixed wing aircraft.
(A•ro.acc "...'. 33(3):329, March 1962.)
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VEHICLES AND DRIVERS -- 1980.
Jan. 1959
Bidwell, J.B.
(Society of Au+omotive Engineers) Pre-print 125.

392
Bier•'an, E.O. 1959
Ohthalmol.,
-..
Am..

UTM.A FOLLOWING EJECTION FROM JET AIRCRAFT:
48(3, Part 1): 399, Sept. 1959

A CASE REPORT

ALST?.ACT: A 34-year-old man, ejected from a jet aircraft at approximately
iS ,030 ft. at a speed of over 600 miles per hour (0.9 the speed of sound),
sustained a multiplicity of broken bones, subconjuntival hemorrhages, marked
cxtravasation of the eyelids, and marked swelling of the face and lips.
E::$.minations wi-hin a few hours after the accident and two months later revealed
no damage to the eye itself.
393

DESIGN OF AN IMPACT DECELERATOR
1945
Bierman, Howard R.
(Naval M%.dical Research Institute, Bethesda, Nd.)
Research Project X-630, Report No. 3, 30 Nov. !9,5
An apparatus for applying an impact force to a human being through
ABST"UCT:
The impact forces
aircraft shoulder straps and seat belts has been-devised.
are dropped
which
weights
are produced by the arresting of freely falling
can be varied
forces
impact
the
of
duration
The
through varying distances.
weight and the
failing
the
between
materials
resilient
of
by the interposikLg
The design of the seat permits alteration of the position
arresting plate.
Wire strain
of the subject rzlative to the direction of the impact force.
gages are used to indicate the rnagnitude, duration, and characteristics of
The limitations of the apparatus •clude the following:
the impact forccs.
mechanism
(b) The rtraining
(a) The position of the subject is normal.
is restrictmovement
Visceral
(c)
accelerated.
rather than the individual is
ed by the apparatus.

*
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Bierman, H.R., & H.K. Hellems
1945
INCREASED PROTECTION TO IMPACT FORCES
BROUGHT ABOUT BY A LARGER AREA OF DISTRIBUTION.
(Naval Medical Research Institute, Bethesda, Md.) Rept. No. 3,
Project NMOO1006, 30 Nov. 1945.
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Bierman, H.R.
Science,

DESIGN OF AN IMPACT DECELERATOR

1946
104:510-513

ABSTRACT:
Describes an apparatus to simulate the magnitude and duration
of a force experienced by an individual
, an aircraft crash.
This is
accomplished by holding the individual in a seat by shoulder straps and
seat belt and, at a given time, jerking these back against the body.
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Bierman, H. R.
1946
HUMAN REACTIONS TO EXPERIMENTALLY INDUCED IMPACT FORCES.
California Medicine 65(4):149-152, Oct. 1946

ABSTRACT:
The possibilit
military aircraft.
2) Th
mines its effect upon the
reduces the untoward effe
those areas of the body m
of loading bears a critic
forces.
5) Small oscilla
subjects.
6) Force is th
further investigation of

exists of surviving high impact forces in crashes in
magnitude and duration of a given force in part deterbody.
Increasing the area of distribution of a force
ts upon subjects.
3) Forces should be distributed to
re capable of withstanding these forces.
4) The rate
1 relationship to the tolerance of the subject to impact
ions and irregularities in a force are disagreeable to
etiological agent of trauma, and as such requir-Q much
fundamental nature.
(AUTHOR)
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Bierman, H.R.
1946
A STUDY OF METHODS OF INTENTIONALLY CRASHING AIRCRAFT
WITH PURPOSE TOWARD HE SURVIVAL OF PERSONNEL.
(National Research rCuncil, Washington, D.C.) CAM Rept. No. 496,
21 Feb. 1946.
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Bierman, H.R., H.K. Hellei s, & R.M. Wilder, Jr.
1946
PHYSIOLOGICAL
FINDINGS OF HUMANS ZNDERGOING IMPACT FORCES.
(Naval Medical Rese rch Institute, Bethesda, Md.) Research Project X-630
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Bierman, H.R.,

H.K. Hellems,

& R.M. Wilder, Jr.

1946

THE RATE OF LOADING

OF IMPACT FORCES AND ITS RELATIONSHIP TO THE TOLERANCE OF THE HUMAN TO
MAXIMAL LOADS.
(Naval Medical Research Institute, Bethesda, Md.)
Research Project X-630.
400
Bierman, H.R. & V. Larsen 1946 DISTRIBUiION OF IMPACT FORCES ON THE HUMAN
THROUGH RESTRAINING DEVICES
Naval Medical Research Inst., Bethesda, Md.
Proj. X-630, Rept. No. 4
March 21, 1946
NOTE; CARl P&S 4.24na
ABSTRACT: The distribution of impact pressures transmitted to the human body
'throu4
the regulation shoulder straps and seat belt of aircraft has been
investi iad. The seat belt exerts a maximal impact pressure to the body at
the umbilicus through the center of the belt. Maximal impact pressures are
exerted by the shoulder straps to the body at the clavicular areas. An improved
design of the present restraining devices in aircraft allowing a more equal
distribution of the impact pressures on the body may permit increased tolerance
to such pressures.
.401

Bierman, H.R., & V.R. Larsen
1946
REACTIONS OF THE HUMAN TO IMPACT
FORCES REVEALED BY HIGH SPEED MOTION PICTURE TECHNIQUE.
J. Aviation Med. 17(5):407-412.
See also (Naval Medical Research Institute, Bethesda, Md.) Project X-630
Report No. 5, 25 April 1946.

NOTE CARl P&S 2.13na
ABSTRACT:
(1) The effects of impact upon human subjects on the impact
decelerator were studied by high speed cinematography.
The motion pictures
were taken at'a rate of 3000 frames a second, permitting the action to be
slo" ad 125 times when projected at the standard rate of 24 frames per second.
(2) Interpretation of these films has shown that the pilot's conventional
shoulder straps elongate under impact load simultaneously with the shortening
of the long axis of the body. This causes the straps to slide over the skin
during the onset of the impact.
Abrasions, contusions, and ecchymoses about
the clavicular areas similar to those lesions seen in aircraft crash victims
have been caused Ly the sliding action of the straps.
(3) The widening of
the transverse axis of the body has been observed during impact; injuries
such as bone bruises, costochondral or ligamentous detachments, and hemorrhage
into an abdominal rectus muscle may occur under maximal impact 'loads.
(4) The compressior of the body under a maximal impact load of 3500 pounds
is estimated to be 5.5 centimeters.
(5) With the seat free to rotate,
rapid acceleratioas of the head and neck have been obtained and a temporary
alteration of the facial contour has been observed during impact.
(6) Various
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forms of wave transmissions in the skin and underlying tissues ha-e'been
These waves travel at a rate of 4 to 14 feet per
observed during impact.
A
second, depending upon the type of tissue in which the wave is located.
Srapidexternal jugulars has been seen to occur
fluid wave in the engorged
(7) If one shoulder strap breaks
immediately after the onset of the impact.
during impact, its force is then shifted to the companion strap resulting in
(8) Alteration of the rate of increase of
a twisting movement of the torso.
impact loading bears a critical relationship to the tolerance of the individual

to such forces. Subjectb usually prefer slower rates of loading rather than
rapid applications of force. (DACO)
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1946 THE PRINCIPLES OF PROTECTION OF THE HUMAN BODY AS
Bierman, H.R., et al.
APPLIED IN A RESTRAINING HARNESS FOR AIRCRAFT PILOTS
Proj X-630; Rept. No. 6,
Naval Medical Research Institute, Bethesda, Md.
10 May 1946
CAR1 P&S 4.24na
NOTE,
ABSTRACT: A restraining harness for aircraft pilots has been developed which
has successfully protected volunteers against 2500 foot-pounds delivered on
the impact decelerator by dropping a 500 pound weight five feet. This impact
force expended in 0.15 seconds on a dummy enclos:c in a semi-rigid harne.ssis
featured by 10,000 pound peaks as measured by strain gages.
The factors which contribute to the effectiveness of this harness are:

(a)

Distribution of the impact load over a large body area.

(b)

D'stribution

of the impact load to regions of the body best able to withstand high impact
forces.
(c) Gradual rate of application of force due to high initial elastic(d) Damping of small irregularities during the period
ity of thae mat-rial.
(e) The property of the material to elongate inelastically when
of impact.
the applied force reaches a predetermined tolerable limit, permitting the
absorption of large amounts of energy.

403
1946
TME PHYSIOLOGICAL EFFECT
Bierman, H.R., R.M. Wilder & H.K. Hellems
(Naval Medical Research Institute,
OF COMPRESSIVE FORCES ON THE TORSO.
Project X-630, Report No. 8, 19 Dec. 1946.
Bethesda, Md.)

Biophysical technics have been utilized to study the effects of
ABSTRACT:
These technics include
impact forces and of static loading on volunteers.
and a photorespirometer,
thermocouple
the use of the electrocardiograph,
electric cell for determining ear pulse and ear opacity. Electrical wire

strain gages were employed for pulse and pressure determinations.

A static

load of 550 pounds was applied to the anterior chest and abdomen of eight

male volunteers by the use of traction on a vest type restraliing harness.
The results of. 18 such loadings are reported.
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THE PROTECTION OF THE HUMAN BODY FROM IMPACT FORCES
Bierman, H. R. 1947
OF FATAL MAGNITUDE.
Mil. Surgeon, 100(2):125-141., Feb. 1947
ABSTRACMT
1. The protection of aircraft personnel, in crashes up to 65 G's is a
possibility. Mny irjuries and deaths in aircraft crashes may be caused
by inadequate restraining devices.
2.
Investigations on the impact decelerator have uncovered at least six
fundamental principles which will diminish the effect of linear accelerative
They are:
forces (impacts) upon the human.
Distribution of the impact force over a large body area.
(a)
Distribution of the impact force to regions of the body best able to
(b)
withstand high impact forces.
(c)
Gradual rate of application of the impact.
(d)
Damping of small irregularities during the period of impact.
(e)
Small distances of movement in the same direction of the impact during
the period in which the force would exceed the injury threshold.
intenanceof the force below the injury threshold at all times.
(f)
W
These principles have been incorporated into the construction of a
3.
vest-tvoe harness of undrawn nylon and have efiectively protected humans
from m.xitaI impact forces equivalent to 10,000 impact pounds on a wooden
dur=.y) with the conventional harness.
Parachute riser straps of the same material have effectively reduced
4.
Volunteers free falling
deceltrations of 54 G's to 6 G's on a wooden dummy.
second yet' experienced
0.2
than
less
in
decelcrated
dis-ances of 15 fect wcre

only 6 G's.
5. The principle of reducing impact forces below the damaging threshold
by small distances of contr6.o.ed movement can be applied to prevent injuries
in many types of accidents due to rapid acceleration or deceleration.
405
PROTECTION OF THE HUMAN
1947
Bierman, HR., R.M. Wilder and H.K. Hellems
PRINCIPLES AS APPLIED IN A RESTRAINING HARNESS FOR AIRCRAFT PILOTS.
BODY.
J.A.M.A. 133(8):522-526, Feb. 22, 1947.
ABSTRACT:
1. A restraining harness for aircraft pilots has been enclosed in a semirigid harness is featured by 10,000 pound peaks as measured by strain gages.
2.
The factors which contribute to the effectiveness of this harness are:
(a) distribution of the impact load over a large body area; (b) distribution of
the impact load to regions of the body best able to withztand high impact forces;
(c) gradual rate of application of force due Lo high initial elasticity of the
material; (d) dampening out of small irregularities during the period of impAct,
and (e) the property of the material to elongate inelastically when the applied

force reaches a predetermined tolerable limit, permitting the absorption of large
amounts of energy.
The principles outlined in this report may be applied to protection
against many other types of large accelerative forces that may be encountered.
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Bierman, H.R.
1948
----A FTLDY OF METHODS OF INTENTIONALLY CRASHING
AIRCRAFT WITH PURPOSE TOWARD TIHE SURVIVAL OF PERSONNEL.
J. Aviation Med., 19(4):238-252, Aug. 1948.
&BSTRACT: Three pilots who are experienced in intentionally crashing aircraft
for the motion picture industries were interviewed to gain information concerning the performance of nonfatal aircraft crashes.

407
Bierman, H.k.
1949
TEST AND EVALUATION OF EXPERIMENTAL HA•RtNESS
I
UhDZR CONTROLLED CRASH CONDITIONS.
(Naval Medical Research Institute, Bethesda, Md.)
Proj. X-630,
Rept. No. 11, 10 Apri 1949.

408
Billingham, J.
1958
SPACE .1PICINE
Nature (London) 182(4650):164J-1646, Dec. 13, 1958
ABSTRACT:
Reviews the first symposium on space medicine in Great Britain, held'
in London, October 16 and 17, 1958.
Among papers presented were: Consequences of
Weightlessness (M. P. Lansberg), Impairment of Human Performance in Control ( K. F.
Jackson), and Effects of Sensory Impoverishment, Confinement, and Deprivation of
Sleep (C. Cunningham).

409
Billings, C.E. and W.F. Ashe 1962 THE MEDICAL ASPECTS OF BUSIN'ESS AVIATION
(Ohio State Univ. Research Foundation, Columbus) OSU-RF-1260'-2, Contract
no. FA-2192, June,30, 1962

410
Billington, I.J. E.Eggmann, B.C. Stonehill & J..C. Lafrance
1961
THE
ROTATING ARM FACILITY FOR HIGH SPEED LOW DENSITY AERODYNAMIC STUDIES.
(Institute of Aerophysics, University of Toronto) UTIA Report No. 77.
Oct. 1961.
ASTIA AD 275 831.

.

...

ABSTRACT: The feasibility and usefulness of a rotating arm facility for
aerodynamic studies at low density has been studied.
Structuce of the arnr
itself appears to be the most critical aspect of the design of such a facility.
A theory for optimum arm design is outlined and a number of design charts based
on this theory are presented.
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This study suggests that it is mechanically feasible to construct a rotating
arm facility with a capability of Mach numbers up to about 8 over a range
of pressure levels encompassing most of the low density flow regimes of
Although somewhat higher Mach numbers are theoretically possible,
interest.
justification of the attendant increase in facility size and cost.
Based on the theory and design data of this report, facilities with maximum
It is concapabilities of 4000 and 8000 ft/sec respectively are discussed.
cluded that a facility of the 4000 ft/sec class could be designed by direct
For the higher speed facility,
application of the present analysis.
however, analytical investigation and probably some related engineering'.
(Author)
development work would appear necessary.

411
THE
1962
Billington, I. J., E. Eggmann, B. C. Stonehill, & J. C. Lafrance
ROTATING ARM FACILITY FOR HIGH SPEED LOW DENSITY AERODYNAMIC STUDIES.
Contract
(Aeronautical Research Laboratory, Wright-Patterson AFB, Ohio)
AF 33(616)-6990; Project 7064; Task 70169; ARL EXHIBIT 62-300; Jan. 1962
ABSTRACT: The feasibility and usefulness of a rotating arm facility for aeroStructure of the arm itself
dynamic studies at low density has been studied.
appears to be the most critical aspect of the design of such a facility. A
theory for optimum arm design is outlined and a number of design charts based on
this theory are presented.
This study suggests that it is mechanically feasible to construct a rotating arm
facility with a capability of Mach numbers up to about 8 over a range of pressure levels encompassing mDst of the low density flow regimes of interest.
Although somewhat higher Mach numbers are theoretically possible, justification
of the attendant increase in facility size and cost appears doubtful.
Based on the theory and design data of this report, facilities with maximum capa-'
It is concluded
bilities of 4000 and 8000 ft/sec respectively are discussed.
that a facility of the 4000 ft/sec class could be designed by direct application
For the higher speed facility, however, analytical
of the present analysis.
investigation and probably some related engineering development work would
(AUTHOR)
appear necessary.
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Bingel,

1948
A.
PSYCHIATRY - XVI
(Wiesbaden: FIAT,

-

FIAT REVIEW OF GERMAN SCIENCE 1939
PSYCHIATRY IN AIR FORCE MEDICINE
Pp. 276-288
1948).

-

1946
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A RATIONAL METHOD OF DETERMINING AIRPLANE DLCELERAION
1962
Bingham, W.W.
FORCES DURING ABNORMAL LANDING CONDITIONS.
July 1962.
(Boeing Co., Seattle, Washington)

414
Blot,

M.A. & R.L. Bisplinghoff
(National
DURING LANDING.
4HI0,'
No.
ARR
NACA
D.C.)

DYNAMIC' LOADS ON AIRPLANE STRUCTURES
1944
Advisory Committee for Aeronautics, Wash.,
October 1944

The application of transient theory to the rational determination
ABSTRACT:
landing impact is
of dynamic loads on airplane structures during initial
Simplified procedures are described by which the distribution of
discussed.
the maximum attainable value of the dynamic stresses in the structure may be
Illustrations of the procedure are given by nemerical examples for
obtained.
This indicates approximate orders of magnitude to
the case of airplane wings.
The validity of the underlying simplificaproblem.
be expected in a typical
A brief outline of the general mathematical
tions and assumptions is discussed.
theory of transients in undamped elastic system is presented.

415
Bird, J. W., C. C. Wunder, N. Sandler & C. H. Dodge
DEVELOPME:T OF MICE AT HIGH GRAVITY.
Amer. J. Physiol. 204:523-526, March 1963.

1963

ANALYSIS OF MUSCULAR

416
Birren, J.
J. Exp.

STATIC EQUILIBRIUM AND VESTIBULAR FUNCTION.
1945
Psythol. 35:127-133.

Observations of body-sway and rail-walking test were made on a 19 year
SUMMARY:
VIII never functions (vestibular) following an attack
old male who had lost all
The existence of the vestibular defect was
of acute meningococcus menigitis.
established by complete absence of response to the caloric and Barany Chair tests.
He did, howperiod.
trial
This S manifested marked body sway during the first
colsed.
eyeýs
with
and
open
eyes
with
erect
standing
balance
ever, maintain his
One month later this S displayed improvement in his postural control so that the
During neither of the sessions
record would not be categorized as pathological.
could the S score above zero on the rail-walking test.
Postrotational nystagmus time and body-sway measurements were made on 45 male Ss.
None of the correlation coefficients obtained between body-sway, measurements,
eyes open or closed, and nystagmus time were significantly greater than zero.

-
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The findings of this study are interpreted as indicaving that man may maintain
stable posture despite loss of vestibular function, and that measurements of body
sway cannot be used to detect vestibular defects. Postural defects may occur
following theioss of vestibular functions, but the defect is soon compensated
for. 'The lack of correlation between postrotacional nystagmus time and body
sway is further indication of the lack of complete dependence of posture on
vestibular funcLions, or at least on those functions reflected in nystagmus.
Superficially i- would seem that body-sway measurements were indicative of the
adequacy of integration by the cerebellum of sensory cues arriving from many
sources, among which those from the labyrinth are not the most important.

417
FURTHER STUDIES ON THE PREDICTION
1945
Birren, J.E., & M.B. Fisher
OF SUSCEPTIBILITY TO SEASICKNESS BY A MOTION SICKNESS QUESTIONNAIRE.

(Naval Medical Research Institute, Bethesda, Md.)
Research Project X-278, Rept.

No.

6,

8 Oct.

1945.

418
MOTION SICKNESS: ITS PSYCHOLOGICAL ASPECTS.
1949
Birren, J.E.
In Coi'xiittce on Undersea Warfare,.National Research Council, Washington,
D.C.,Humnn ractors In Undersea Warfare.

419
MEASUREMENT OF 02 SATURATION OF ARTERIAL BLOOD IN
Bjurstedt, H.
(Karolinska Inst., Sweden)
THE HUMAN DURING PROLONGED ACCELERATION.
Project 7220(805A), Contract AF 61(052)-153; MRM, AMRL
APSTRACT: This work effort involves the measurement of oxygen and carbon
dioxide exchange in subjects exposed to prolonged accelerations (positive)
and (transverse) and specifically, the measurement of oxygei, saturation of
the arterial blood, as well as concentrations of oxygen and carbon dioxide
in the alveolar air. The techniques and experimental data obtained should
be applicable to the establishment of objective physiologic indices of human
tolerance of accelerations in various vectors.
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420
Bjurstedt, Hilding
1958
EFFECTS OF PROLONGED EXPOSURE TO POSITIVE G LOADINGS
ON T1r- PULMONARY GAS EXCHANGE.
(Reports from the Lab of Avn and Naval Med.,
Karolinska Institutet, Stockholm.
British Interplanetary Society, Symposium
on Space Medicine, London, 16-17 Oct. 1958)
J. Brit. Interplanet. Soc., 17(9):288-289, May-June 1960

ABST,:ACT: The results of subjecting anaesthetized dogs to prolonged g forces
in the head-to-tail direction are reported.
In spite of the fact that the
animals were hyperventilating and breathing 100% oxygen, hyperoxaemia was
found; this is attributed to disturbances of ventilation and perfusion in the
lungs.
It was not clear why marked alkalosis was also present.

421
Bjurstedt, H., L. E. Hansson, & G. Strom.
1958
ELECTROCARDIOGRAPHIC, HEARTRATE AND S. BJECTIVE RESPONSES TO PROLONGED GRAVITATIONAL STRESS IN RELATION
TO SOME DI)LNSIONAL AND FUNCTIONAL PA RAMETERS OF THE CIRCULATORY SYSTEM.
(Reports from the Lab of Avn and Naval Med., Karolinska Institutet, Stockholm,
Dqc. 1958) Acta Physiol. Scand. 47:97-108, 1959
ABSTACT: Heart-rate and ECO (including 5 precordial leads) responses were
studied in 16 healthy subjects during up to 6 min exposure to 3-3'2 times the
force of gravity in a human centrifuge.
The subjective g tolerance (resistance
to kimming or loss of vision) was determined in relation to various circulatory
functional and dimensional parameters.
The ECG did not show any remarkable
alterations during or after the runs.
Subjective g tolerance was correlated to
orthostatic heart-rate (produced by normal gravity) but not to heart-rate response
under increased gravitational stress, physical working capacity, heart volume in
the horizontal or vertical body position, or total hemoglobin.

421
Bjurstedt, 11.
1960
ýMASUREMENT OF 02 SATURATION OF ARTERIAL BLOOD IN TilE
HLMAN DURING PROLONGED ACCELERATION.
(Karolinska Inst., Sweden)
Contract AF 61(052)-153; Project 7220(805)

ABSTRACT: This research involves the measurements of the 02 and C02 exchange
in human subjects during positive acceleration - specifically measurement of
the .02 in alveolar air.
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Black,

FRACTURES
1942
A.N., D.G. Christopherson, and S. Zuckerman
(Ministry of Home Security, Oxford, England)
OF THE HEAD AND FEET.
Rept. RC-334, 12 Aug. 1942.

424
1960 PROTECTION AGAINST ACCELERATION BY
Black-Schaffer, B., & G.T. Hensley
I*XRSION DURING HYPOTHERMIC SUSPENDED ANWIATION.
A.M.A. Archives of Pathology 69(5):499-505, May 1960.
ABSTRACT: When baby mice eight to twelve days old in hypothermic suspended
animation are centrifuged, the mechanical effects of acceleration upon the
tissues are readily separated from the effects upon function, such as respiration, cardiovascular dynamics, and metabolism. Under these circumstances the
highly effective protection against acceleration by immersion, to the limits of
Immersion during
the apparatus used (ca.2,700g), are readily demonstrated.
Temperaacceleration introduces a new mechanical factor, hydrostatic pressure.
ture changes may under given conditions reinforce or redu'ce the physiologic
Under the experimental'conditions, a pressure up to 10
effects of pressure.
minutes of approximately 10 kg./sq. cm. at 4 to 8 degrees C.'is successfully
It is
When this is prolonged for 15 or mcre minutes, it is lethal.
tolerated.
shown that when immersed, the mice can be protected against an accelerative
stress, which, when translated into rectilinear velocity, would, at the end of
15 minutes, impart a constant speed of about 23,500 km. per second (14,500 miles/
At such constant velocity a relativistic time dilation of 1 per cent
sec.).
(Authors)
would occur.

425
PROTECTION OF
1961
Black-Schaffer, B., G. T. Hensley, & L. R. Simson
THE ADULT MOUSE AGAINST 1800 G ACCELERATION BY HYPOTHERPMIC INIRSION
Aerospace Medicine 32(12):U19-1126, Dec. 1961.

ABSTRACT:
Deep hypothermia combined with immersion was used to protect
adult mice against 15 min. of 1,800 g. The method was described in detail.
After spinning, -he mice, while being warmed, were subjected to positive
pressure respiration with pure oxygen. After recovery of spontaneous
respiration the mice were necropsied and selected tissues were fixed and
The results were tabulated
sectioned for histophathologic examination.
and discussed in detail.
(Tufts)

/

/

-145426
PROTECTION BY DEEP HYPOTHERMIA AD t1aRSION
1962
Black-Schaffer, B.,,
AGAINST 2300 G ACCELERATION OF A NON-HIBERNATOR (PAT) AND A HIBEONATOR
Aerospace Med., 33(3):286-296, March 1962.
(HAýSTER).
AZSTRACT: A true' hibernator, the adult hamster, can be protected against a
sT~ic. of 2300 G of 30 minutes duration while in deep hypothermia and inmersed
in a fluid of specific gravity equal to its own, at a temperature of 00 to
100C.
The adult rat, non-hibernator, can also be protected under the same circumstances, but does not permanently survive more than 5 minutes of the largely
compensated 2300 G accelerative stress, despite a total period of deep hypotherrnia of as little
as 50 minutes.
The i*rm.ediate anatomic cause of death in the revived rats is a prominent
It is
congestive gastroenteropathy which does not affect the large bowel.
suggested that this lesion is a consequence of autodigestion of the mucosa
by gastric and pancreatic proteolytic enzymes.
In our experience, the same lesion is regularly found in rats revived after
90 or more minutes of deep hypothermia without any other stress, and rarely
in rats revived within 70 or fewer minutes.
It is suggested that the circulatory stasis of deep hypothermia impairs the
normal protective devices of the enteric mucosa, and the hydrostatic pressure
of the spin accelerates the protcolysis sufficiently to overcome, in a shorter
.time, these imparied defenses.
The recirculation of blood through large areas of severly injured enteric
mucosa must result in the absorption of water soluble substances which ordinar
It is proposed that these, whether gram negative endoly are not absorbed.
toxins, peptones, or other substances, elicit the erreversible shock to which
(Author)
the revived rats succumb.

427
Blagonr.:vov, A.A.
Pravda p. 4,

I

THE JOUrŽNEY OF 'OTVAZICýAVA'
1960
5 July 1960.

Discusses geoABSTRACT: News article quoting academician Blagonravov.
"The size of the
physical rockets and biological apparatus and payloads.
payload lifted by the rocket makes it possible to make careful biological
In recent
research, a preliminary step in preparing for flight by a man.
experiments we have received new data in respect to muscle tone under
conditions of weightlessness.' (CARl)
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428
1940
Blakemore, C.
Tr. Ophth. Soc.,

VISUAL COMPLICATIONS OF HIGH-SPEED FLYING.
(Australia) 2:28-33

ABSTraCT:

The visual complications that may occur fall roughly into two
(a) sudden transient blindness, or some modification thereof, with
groups:
or without a train of cerebral symptoms, such as fainting, coma, etc.,
One of these two groups the
(b) retinal and subconjunctival hemorrhages.
This
former not only is met with more frequently but is the more important.
type of transient blindness is known colloquially as a "black-out". A
"black-out" may occur in an individual if, while flying, sufficient corticifugal centrifugal force is created and provided always the exposure to this
force is of sufficient duration. The "black-out," however, does not come on i
immediately; an individual is subjected to the effects of a suitable centrifugal force, but there is a latent period which varies in length in different
This latent period is followed by a period of complete blindness,
individuals.
after which sudden recovery takes place.
The experimental evidence appears to suggest that the "black-out" threshold'
is reached when a corticifugal centrifugal force of from 4.5 to 5 is applied

for from 5 to 15 seconds.

Resistance to "black-out" conditions can be increased by constant flying
practice, but the tolerance established is very limited and depends on
(a) individual idiosyncrasy, and )b) conditioning of the blood-vascular
system to the sudden onset of centrifugal force.

429
Blanchard, W. & S. Bondurant et al 1958 SUBJECTIVE EFFECTS OF TRANSVERSE
ACCELERATIONS ON SUBJECTS IMMERSED IN WATER
(Paper, 1958 Meeting of Aero Medical Association, Statler Hotel, Washington,

.March 24-26)
ABSTRACT: To explore the acceleration protection offered by complete submersion
in water forty-six centrifuge runs were made on four human subjects lying flat
Compressed air for respiration was supplied through
in a water filled container.
an aqua-lung valve positioned to maintain a balance between endotracheal pressure
In each run the subjects were held at peak G for
and extrathoracic pressure.
The
5 to 55 seconds, after which their subjective impressions were recorded.
tolerance to chest to back G (supine) was limited by increasingly severe substernal
The onset of this pain occurred at an average level of 4.1 G with the
pain.
In the prone position (back to chest G)
maximum tolerable level b&ing about 7G.
the chest pain did not appear at the same levels noted above but the absolute
limit of tolerance was not determined due to difficulties with respiration and
In contrast to the uninrmersed situation all subjects noted a
chest buoyancy.
These
feeling of weightlessness with freedom of limb and head movement.
preliminary experiments do not indicate any marked gain in transverse G tolerance
due to water immersion.
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430
Blanchard, U.J.
1960
LANDING-IMPACT CHARACTERISTICS OF LOAD-ALLEVIATING
STRUTS ON A MODEL OF A WINGED SPACE VEHICLE
(National Aeronautics and Space Administration, Washington, D.C.)
NASA TN D-541, Oct. 1960.
ASTIA AD 244 504.
ABSTRACT:
The landin6-impact characteristics of a 1/9-scale dynamic model of
"a winged space vehicle were investigated. The tests were made by catapulting
"a free model onto a hard-surface runway and onto water. The model had a conical fuselage and a flat-plate wing with a babic delta platform and 750 sweepback of the leading edge.
The use of yielding metal shock absorbers and
various landing-gear arrangements was investigated during landing impact.
The basic landing gear conisisted of a dual rubber-tired nose wheel and twin
main skids aft of the center of gravity near the wing tips.
Landing motion
and acceleration data were obtained over a range of landing attitudes, gross
weights, and initial
sinking speeds.
Brief tests were made with an alternate
nose-wheel location.
An all-skid configuration also was briefly evaluated for
hard~surface and water landings.
The landing gear employing yielding struts
for impact-energy absorption during hard-surface landings resulted in accelerations of approximately 51g near the nose gear over a range of landing parawith a skid did not significantly
meters.
Replacing the nose wheel and tire
change the accelerations.
Landings in smooth water with rigid struts and
adequate planing area at the nose skid resulted in a maximum landing acceleration of approximately 4g.
(Author)

*

431
Blanchard, W. G.
1961
THE EFFECTS OF FORWARD ACCELERATION ON RESPIRATION.
In Bergeret, P., ed., Bio-Assav Techniaues for Human Centrifuges and
Physiological Effects of Acceleration.
(London, New York, Paris:
Pergamon Press, 1961)
AGARDograph 48.
Pp. 96-100.
ABSTRACT: Respiratory embarrassment has previously been found to limir human
tolerance to prolonged transverse acceleration.
Various aspects of the
respiratory abnormalities engendered by headward and traverse acceleration
have been studied.
Quantitative measurements have been made of the degree
of respiratory impairment, and roentgenographic study made of the abnormal
intrathoracic organ relationships.
These experimental-results and roentgenograms are reviewed, and their implications discussed.

432

I.

Blasingama, B.P.,
ENGINEERING.

et al., ed., Brown, K. and L.D.
(New York, Wiley, 1962)

Ely

1962

SPACE LOGISTICS

/

-
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433
Bledsoe, Margaret D., Otto Bussemaker, and William E. Cummins 1961 SEAKEEPING
TRIALS ON THREE DUTCH DESTROYERS.
(David Taylor Model Basin, Washington D.C)
Rept. no. 1559. ASTIA AD-269 311.
ABSTRACT: The results are presented of destroyer trials conducted under the
joint sponsorship of the Royal Netherlands and United States Navies.
Three
destroyers of different types participated in the trials. The purpose was to
obtain sufficient data for evaluating their relative seakeeping ability when
operating parallel in the same seaway. Motions, stresses, accelerations,
and slamming pressures were measured for a series of speeds and headings in 2
different bea conditions to obtain a representative pitLure of tne behaviar of
the ships.. While the sed wqs rot ro.ci.ded, photograpLs were taken and
attempt was made to reconstruct the sea state from hindcasts. With the exception
,of slamming, a statistical approach was used in the analysis of a parameter E
which defines the behavior of the double amplitudes.. In the slamming analysis,
pressures and the increased vibratory stresses are noted and an attempt was
made to derive the impact pressure theoretically for one slamming condition.
All results are presented in the form of plots and for completeness many are
also recorded in tabular form. (Author)

434
Blocker, T. G., Jr., V. Blocker, J. E. Graham and H. Jacobson
UP UDICAL SURVEY OF THE TEXAS CITY DISASTER.

1959

FOLLOW-

American J. Surgery 97:604-623, May 1959
NOTE: Reel 7, Flash 7, Item 13
ABSTRACT: The medical follow-up examinations of the Texas City disaster patients
demonstrated 'he same general pattern as in the original survey conducted in 1947
except, for an increase in multiple injuries of all kinds, the prominence of
functional complaints which contributed greatly to the periods of disability and
suggested both real and assumed psychic trauma residua, and the absence of presumpIt was noted that minor injuries to soft
tive evidence of internal blast injury.
The majority of
tissue has healed well with a minimum of cosmetic disfigurement.
eard:um perforations were associated with subjective hearing impairment, and even
without gross evidence of deafness there were varying degrees of permanent nervetype deafness, as determined by audiogram.
In reviewing the fractures a large
number of deformities were' found, often in association with major injury to soft
tissue and accounting for delay in recovery of the majority of patients who were
disabled beyond an arbitrary three-month period.
Patients with severe penetrating injuries to the eye did poorly, as might be expected; those with mild injuries
to the eye, on the other hand, showed good recovery. (CARI)

i
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435

Bloom, Aaron
1961
DEVELOPMENT OF SYNTHETIC HUMAN SKULLS FOR TESTING IN
CRASH INJURY EXPERIMENTS
(Paper, Symposium on Biomechanics of Body Restraint aad Head Protection,
Naval Air Material Center, Philadelphia, Pa , june 14-15, 1961)

ABSTRACT:
helmet, it
DcpatLment
related t.

Concurrent wit,, Lhe development :,f a crash injury protection
aDpeared that it would be of considerable aid tto the Engineering
at Sierra Enoinc:.1tg Co. to have certain physiological inforrmation
Lhe effects of impact loading on the human skull.

quantiA moderately concentrated literature search indicated there was little
tative data which one might use as criteria for selecting materials of construction and energy absorption in helmet development.
Even though it is known that a considerable amoun- of work has been done by
many able investigators using live skulls and human cadavers for impact studie,
as related to crash injury, it was felt that a synthetic skull would allow
repetitive testing under contrulled conditions which would afford quantitative
statistical analysis of crash injury protective materials.
The subject of this paper is related to the development of material which
can readily by conventional techniques, be molded into an intricate shape
of the human skull and maintain the same physical characteristics of human
bone.
Further, this paper will show the results of the subject development..

436
Bloschies, H.H.
1960
LOW SPEED WIND TUNNEL TEST EJECTION OF .042 SIZE
F8U-1 DYNAMIC MODELS OF THE NAVY INTEGRATED FLIGHT CAPSULE.
(Chance Vought Aircraft Inc., Dallas, Texas) Rept. No. EOR-12652,
Wind Tunnel Rept. No. 84,
11-18 Jan. 1960.
ASTIA AD 263 496L

ABSTRACT: The test objective was to pictorially demonstrate the capsule
stability of a .042 size capsule at several speeds, angles of attack, and
angles of yaw.
These models all had the same configuration which was -9 fins
with extended chord Ste + -100 and I + 57.50

437
Boaz,

C.W.
1961 A BASIC INVESTIGATION OF CONTROLLABLE THRUST DEVICES FOR
ESCAPE FROM SPACE VEHICLES.
(Frankford Arseral, Philadelphic, Pa.)
Rept. No. R-1547; (Wright Air Development Division, Wright-Patterson AFB,
Ohio) WADD TR 60-348, Jan. 1961.
ASTIA AD 256-851.

ABSTRACT:
The control of thrust form propellant actuated devices (PAD's) used
for escape from space vehicles was investigated.
Repetitive start-stop operations and control or thrust rate and direction were considered for gaseous, liquid, solid, and mechanical systems, with respect to the problems of operating
in the environmental zone bounded by altitudes of 75,000 and 300,000 ft. Of the
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various methods studied for controlling thrust rate, hydraulic or pneumatic
systems are the least difficult; control in liquid propellant systems, which
give a uniform, reliable, fixed-type performance, 'offer good possibilities for
So far as the operation
control through design Mf Lhe solid propellant charges.
of escape mechenisms is concerned, the problems introduced by environmental
conditions between 75,000 and 300,000 ft were found to aiffer only slightly from
the problems common at lower altitudes. Vacuum effects, ozone concentration, and
(Author)
temperattre were the chief factors considered.

438
ON THE RELATION OF CHANGES IN
1930
Bock, A. V., D. B. Dill, & H. T. Edwards
J. Clin.
BLOOD VELOCITY AND VOLUME FLOW OF BLOOD TO CHANGE OF POSTURE.
Invest. 8:533-544
NOTE: Reel 7, Flash 7, Item 60

Estimations of the least circulation time as measured by reaction to
S.LTiARY:
histamine indicate a retardation of the velocity of blood flow in the standing
position in man. The authors believe this fact supports previous experimental
evidence showing a reduction of the total output of the heart when the subject
(AUTHOR)
stands still.

439
ORGANIZATION AND STATUS' OF DEVELOPMENT OF AERONAUTICAL
1955
Bock, G.
TECHNIQUE IN THE SOVIET UNION.
(Lecture given at Bonn,

1955)

(Royal Aircraft Est~blishment, Farnborough)

R.A.E, Translation No. 557.

440
PLASTIC DEFOPMATIONS IN IMPACT AND
1960
Bodner, S.R., & P.S. Symonds
(Division of Applied Ma hematics, Brown
IMPULSIVE LOADING OF BEAMS.
University, Providence, R.I.) ONR Contract 562-10 NR 064-406, TR No. 61,
March 1960.
441
APPROACH TO THE GENERATION CENTRE OF NYSTAGMUS ALTERNAS BY
1961
Bodo, G.
Acta Otolarynol, 53:328-332
Y-EANS OF DRUG TESTS.
ABSTA.CT: Barbiturates and chlorpromazine stop nystagmus alternans temporarily.
During the time of action of -he barbiturate nystagmus can be elicited in the
patient by caloric stimulation, whereas during the action of chlorpromazine there
From these observations the conclusion can be drawn that
is no claoric reaction.
the generation centre of the nystagmus alternans is above the primary vestibular
reflex arch.

442
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Boeing Company 1962 DYNA-SOAR EJECTION SEAT AND SURVIVAL SYSTEM
(Boeing Co., Seat:ie, Washington) C'.,tract AF 33(657)-7132.
ASTIA AD 282 0U4L
ABSTRACT:
Military requirements, specifications,
the Dyna-Soar ejection seat and survival system.

and design are given for

443
Boes, A.
1957
BIBLIOGRAPHY OF RESEARCH REPORTS AND PUBLICATIONS
ISSUED BY THE BIOACOUSTIC BRANCH (1947-1957)
(Wright Air
Development Center, Aero Medical Lab., Wright-Patterson AFB, Ohio)

444
Boies, L.R.
1957
JAMA 163(4):

OTOLOGICAL ASPECTS OF CRASH INJURIES
Jan. 26, 1957.

ABSTRACT:
Impairments of hearing and disturbances of equilibrium can prevent
normal performance of the automobile driver.
Applicants for licensure who have
an obvious hearing handicap or who give a history of vertigo should be examined
by a physician in order to determine the extent of the disorder and to decide
whether they are competent to drive.

445
Boland, J.D. and A.D. Grinstad
1951 COMPARISON OF SCOPOLAMINE HYDROBROMIDE
AND DRAMAMINE IN THE IFEATMENT AND PREVENTION OF AIRSICKNESS.
J. Aviation Med., 22(2):137-145
ABSTRACT:
Previous studieF have shown the value of scopolamine hydrobcomide in
the prevention and treatment of airsickness, and of dramamine in the prevention
of seasickness.
This study was conducted to dprer-ine the effectiveness of
dramamine in the case of airsickness, with scopolamine hydrobromide as a criterion group of fifty were given a standard dose of scopolamine and an experimental group of fifty were given identical appearing capsules containing a
standard dose of dramamine.
!he two groups were taken in roughly random order
as they reported to the flight surgeon for belp, and no subject knew what medication was being used.
If a student eventually discontinued treatment and was able to continue flight
training without further airsickness in the primary and basic phase of his training, he was classed as a successful case. Others were recorded as failures.
Follow-up contacts were made to obtain an accurate record of success or failure
in each case.
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Such imbalance of known factors as chanced to occur between the two groups was found,
if anything, to foreordain that the criterion group (on scopolamine) would resbond
the more readily, other things being equal.
However, the subjects in the experimental group (on dramamine) responded with equal success.

446
Bonaretti, T. & A. Guida 1959 CONSIDERAZIONI SUL NISTAGMO OTTOCINETICO STUDIATE
CON ACCORGIMENTI PARTICOLARI E L'IMPIEGO DI FARMACI (CONSIDERATIONS OF THE
OTOKIZTIC NYSTAGMUS STUDIED WITH SPECIFIC STIMULI AND UNDER THE INFLUENCE
OF DRUGS)
Archivio di Psicologia Neurologia e Psichiatria (Milano), 20 (2-3): 111-155,
March-June 1959 (In Italian, with English summary)
ABSTRACT: The optokinetic nystagmus was investigated in order to determine the
extent to which it may be influenced by variations in the level of attention or
by pharmaceutical agents.
Results indicate that the level of attention has a
twofold influence on the nystagmus by exciting the nystagmogenous structures
closely associated with vigilance mechanisms a'i by controlling the nystagi~ographic phases (slow phase lengthened, short phase inhibited).
An evaluation of
pharmaceutical compounds tested on basis of their effect on nystagmus was made.
The depressants exhibited the strongest influence under the most passive experimental condition.
Experimental conditions reqiiring active participation on the
subject's part were more resistant to depressaits.
Comparison of the two stimuli'
showed that optokinetic nystagmus evoked by cylinder is less resistant to drug
effect, due to lesser stimulative properties aid a premature exhaustion of the
powers of concentration.

447
Bonas, W. and M.J.
CREW ESCAPE.

THAT FIRST, LONG STEP--PROBLEMS OF AIRReilly
1955
Society of Automotive Engineers Preprint 430, Jan. 1955.

ABSTRACT: Escape by parachute, ejection seat nd escape c-ipsules,. Influence
on man of slipstream, wind blast, and centrifu al and deceleration forces.

448
Bond, A. C. and A. B. Kehlet

URY

1960

SR2.

REMARKS ON THE STATUS OF PROJECT

(Xorth Alantic Treaty Organisation, Advisory Group for Aeronautical
Research and Development, Paris, France)
Rapt. 290
October 1960
ASTIA AD 263 709

SUMYARY: A broad overall review of the initiaL program of the 'United States
for manned orbital flight, Project Mercury, is presented in the light of
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experience gained in the two years since its initiation.
The basii Mercury
guidelines and design concepts are discussed, along with the implementation
undertaken for man's introduction to space flight.
The space capsule and
some of its primary systems are descirbed in conjunction with the mission
and its
requiiements.
Status of the flight-test
program and some aspects
of current operational plans are also covered.
The role of the astronaut
and his contribution ot the achievement of the scientific objectives of
Project Mercury are also discussed.

449
Bond,

A.C.
'1961
MERCURY SPACECRAFT SYSTEMS
In National Aeronautics and Space Administration, Proceedings of a
Conference on Results of the First U.S. Manned Suborbital Space Flight,
June 6, 1961;
Pp. 11-18.

450
Bond,

D.D.
1943
A STUDY OF THE EMOTIONAL FACTORS INVOLVED IN A GROUP
OF THIRTY NAVIGATION CADETS IN THE PROCESS OF ELIMINATION FOR SEVERE
AIRSICKNESS.
(National Research Council, Washington, D.C.)
C.A.M. Repts. No. 147 and 158, April 1943

451
Bond,

D.D.
1943
PSYCHIATRIC ANALYSIS OF FORTY SUBJECTS MADE SICK BY
A SWING,
(USAF School of Aviation Medicine, Randolph AFB, Texas)
Proj. No. 149(l), July 1943

.452

Bondurant, S.D., N.P. Clarke, S.D. Leverett, & P. Yudkofsky
1957
PHYSIOLOGICAL
RESPONSES TO "BACK-TO-CHEST" G-FORCES ON SEATED HUMAN SUBJECTS.

(Second European Congress of Aviation Medicine,

Stockholm, Sept.

1957)

453
Bondurant, S.
Fed. Proc.

ABSTRACT:

1958
EFFECT OF ACCELERATION ON PULMONARY COMPLIANCE
17(1
p&.l)--S March 1958.

Pulmonary compliance was found to decrease significantly in

5

subjects during acceleration on a human centrifuge for 30 seconds at 3 and
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3.5 g in the foot-head direction, and at 4 and 5 g in the back-chest direction.
The functional residual capacity of the-lung increased in both cases but
the increase was' not great enough to account for the change in compliance.

454
EFFECT OF
1958
Bondurant, S., W.G. Blanchard, N.P. Clarke, & F. Moore
WATER DI RSION ON HUMAN TOLERANCE TO FORWARD AND BACKWARD ACCELERATION.
(Wright Air Develcpment Ctr., Wright-Patterson AFB, Ohio) WADC TR 58-290.
ASTIA AD 155 808

ABSTraCT: Accepted physical principles suggest that immersion of subjects in
water should constitute effective protection against some of the effects of
This premise has been evaluated in a study of the duration of
acceleration.
tolerance of immersed subjects to forward accelerations of 6 through 14 g.
Respiration was maintained by the use of skin diver's breathing equipment.
With proper positioning, acceleration time tolerances were observed which were
(Author)
in excess of twice any previously reported.

455
EFFECT
1958
Bondurant, S., W.G. Blanchard, N.P Clarke, & F. Moore
OF WATER IFNRSION ON HUMAN TOLERANCE TO FORWARD AND BACKWARD ACCELERATION.
J. Aviation Med. 29(12):872-878
See also (Wright-Patterson AFB, Ohio) WADC TR 58-290, 1958.
ASTIA AD 155 808

ABSTRACT: To determine the magnitude of protection and technical problems
associated with acceleration of subjects immersed in water, subjects were
1) five subjects erect position,
studied under the following conditions:
25 accelerations in the forward position; 2) same as 1) but accelerations were
in a backward position; and 3) six subjects, spine tilted forward at a 35
The results are discussed in terms of magnitude and duration
degree angle.
of tolerance, limitations such as chest pain, dyspnea, and blackout, the
effectiveness of various breathing masks, e.g., full face, and semi-face
(eyes uncovered), and respiratory rate.

f456
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Bondurant, S., N.P. Clarke, W.G. Blanchard, H. Miller, R.R. Hessberg, Jr.,
1958
}U2NAN TOLERANCE TO SOME OF THE ACCELERATIONS
E.P. Kiatt
(Wright Air Development Crr., Wright,ANTICIPATED IN SPACE FLIGHT.
Patterson AFB, Ohio) WADC TR 58-156, ASTIA AD 151 172
Aug. 1958.
See also'U.S. Armed Forces Med. J. 9:1093-1105.

&

ABSTRACT: Selected studies of human tolerance to the linear accelerations
As defined in
which are anticipated in space flight have been reviewed.
these studies tolerance limit is determined by the loss of a critical faculty,
Tolerance
i.e., ability to see, think, or exercise at least finger control.
times at g levels between 2 and 12 in various body positions are presented.
The capacity of subjects to stand repeated peaks of acceleration similar to
Tolerance
those encountered in multistage rocket vehicles has been explored.
times longer than any previously reported are obtained by immersion of the
subject in water in the semi-supine position.

457
THE SPATIAL VECTORCARDIOGRAM DURING
1958
& W.A. Finney
Bondurant, S.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
ACCELERATION.
WADC TR 58-263 June 1958.
1958.
See also J. Aviation Med. 29L10):758-762

Spatial vectorcardiograms and standard electrocardiograms have
ABSTRACT:
been recorded during severla patterns of positive, negative and transverse
Positive acceleration resulted in tachycardia, occasional
acceleration.
inconsistent and variable increases
auricular and ventricular extrasystoles
were no consistent changes in
loops.
There
open
QRS
angle
and
the
QRS-T
in
the initial portions of the QRS loops nor in the orientation of these loops.
Positive acceleration can be tolerated for considerably longer periods withTransverse
out evidence of cardiac disability than previously' recognized.
accelerations in back to chest or chest to back direction result in vectorcardiographic changes in similar to but less marked than those of positive
Seated back to chest G of large magnitude is associated with
acceleration.
Negative accelerations result in
tachycardia which may exceed 180-190.
brachycardia and occasional sinus pauses but essentially no changes in the
spatial vectorcardiogram were recorded

458
THE SPATIAL VECTORCARDIOGRAM DURING
1958
Bondurant, S., & W.A. Finney
29(lO):758-762,-Jftie-1958.
J. Aviation Ned.
ACCELERATION.
See also Wright Air Development Center, Wright-Patterson AFB, Ohio)

WADC TR 58-263.

ASTIA AD 155 653

Spatial vertorcardiograms and standard electroc'ardiograms have
A"STRACT:
be.en recorded during several patterns of positive, negative and transverse
Positive acceleration resulted i.n tachycardia, occasional
acceleration.

-
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auricular and ventricular extrasystoles, inconsistent and variable increases
in ;,.e Q.-S-T angle and open QRS loops.
There were no consistent changes in
tae i.itial
portions of the QRS loops nor in'the orientation of these loops.
Positive acceleration'can be tolerated for considerably longer periods'without
evlkc.ce of cardiac disability than previously recognized.
Transverse acceleratio-.s in back to chest or chest to back'direction result in vectorcL
.'graphic changes similar to but less marked than those of positive accele'ation.
Seated back to chest G of large magnitude i's associated with tachycardia which
may exceed 180-190.
Negative accelerations, result in brachycardia and
occasional sinus pauses, but essentially no changes in the spatial vectorcardi.ogram were recorded.

459
Bondurar.., S.
1961
TRIANSVERSE G. PROLONGED FORWARD, BACKWARD, AýND
LAT._'AL ACCELERATION.
In Gauer, O.H. & G.D. Zuidema, eds., Gravitational
Strcýss 4.n Aerospace Medicine
(Boston: Little, Brown, and Co., 1961)
Pp. 15C-159

460
Bondurant, S.
1961
STRAINING MANEUVERS WHICH INCREASE TOLERANCE TO
HEADWARD ACCELERATION.
In Gauer, O.H. & G.D. Zuidema, Gravitational
Stress in "erospace Medicine (Boston: Little, Brown, and Co., 1961)
Pp. 221-223

461
Zonner,
-. H.
1957
Ti:E EFFCCTS OF STReSS ON UROPEPSIN EXCRETION.
(1-!right Air D,-velo-)r.-ent Cr.,
Wright-Pattý rson AFB, Ohio)
W.%DC TN 57-427. ASTIA AD-142 256
,ASS:r&CT: The Lffcct was investigated of various forms of stress, as encountered
in cur•-in AF operational situations, on uropepsin excretion in urine.
Twentythree_2
njects w:cra tested under conditions of prolonged positive G, crew confinercnt, e;po•3ure to hi;h tcrmperature-high altitude,. and visual and auditory
depriv.ation.
Volumes, specific gravities, and collection times were recorded for
t,.e urine su.*',es taken from the crew.
The assay method of M. L. Anson (J. Gen.
Phvsoi& . 22:7,
1933) was used with so,ne modification,.
The order of adding
reagcrc. w.
iýo•ho to be significant in developing color to reflect the degree of
uropepsin ¢:-.c:tion.
An attempt was made to determine which proteolytic enzyme
.The
gre-test ac-tivity was observed -at pH E.5 which- is optimum
for pcpsi.. , i. 'icaz,_nog that pepsin was the e':-zyme being measured.
The results
showsd :h.:
:,
.sin excretion increased before the application of 'specific simulated
light" stresses and decreased during the application of specific simulated
flight st:eýss.
Deprivation of visual and auditory stimuli did not produce any
significant change in uropepsin excretion from pretest levels.

.

462
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Borgard, W. 1935
JBER DAS VERHALTEN DES KREISLAUFS BEI PLOTZLIChiR RUCKKEHR
VOM UNTERDRUCK ZUM NO&MALDRUCK.
BEITRAG ZUR PATHOPHYSIOLOGIE DES
STURZFL,'GES (Concerning the Behavior of the Blood Circulation During
Sudden Return from Sub-Atmospheric Pressure to Normal Pressure.
Contribution to the Pathophysiology of the Diving Flight)
Klinische Wochenschrift (Berlin) 14: 198-200.

463
1963
ANALYSIS OF ADVANCED TRACK PERFOILMA.NCE C;HARACTEIISTICS
Borges, P. F.
(Office of Research Analyses; Science & Engineering Div., Holloman AFB, N.Z:ex.)
Re-t. No. CRA-63-1; NASA N63-13417

ABSTRACT:
Velocity and acceleration profiles of rocket sleds on an advanced track
were detelmine.,
based on existing and advanced rocket-engine, and sled designs.
Sled familics with a unit thrust of '00,000 pounds, using propellants of different speczific impulse, were postulated.
Rocket assembly weight and payload weight
were cxpressed in te-zs of thrust, and tank and structural weight in terms of
propellant wcight.
The upper limit for rocket sleds using liquid oxygen and
liquid hydrogcn as propellants is about 5400 feet per second in ambient air density
at one 7e:cent payload-to-thrust ratio. This speed will increase to about SCC0
feet per second. if the track is enclosed in an evacuated tube at about one-third
of the a:,.)ent air density. To attain this performance, a track about 40 statute

Smiles

lo.-

is required.

(AUTHOR)

464
Boring, R. 0.
1952
THE EFFECTS OF VISUAL STIMULUS VARIABLES UPON THE
PERCEPTION OF THE VISUAL VERTICAL.
(Naval School of Aviation Medicine,
Pensacola, Fla.)
Proj. NM 001 110 500.28., 13 August 1952. ASTIA ATI 170974

ABSTRACT:
Gibson has suggested that woen the main lines of the visujal field
are parallel to the direction of the gravitational force, even though the
head or body be tilted, there will be a consisteni, between visual and proWhen, however, the
prioceptive cues which yields an invariant resultant.
visual field is t*ited relative to gravitational vertical, judgments of the
Experimental results reported
latter will be less precise and raore variable.
It is suggested that the visual frameherein do not support this hypothesis.
works used in this experiment were not sufficient to test the hypothesis.

-158465
THEORIE UND PRAKTISCHE BEDEUTUNIG DES VESTIBULAREN
1962
Lornschein, 11.
(THEORY AND PRACTICAL SIGNIFICANCE OF THE VESTIEULAR
CO.,I3LIS-rZFE:'TES
CORIOLIS EFFECT) Monatsschrift fur Ohrenhcillunde und Laryn-o-Rhinologie,
(Wien and Innsbruck) 96(2):45-49, Feb. 1962

ABSTRACT: The vestibular C',riolis effect caused by certain head movements during
constant whole-body rotairon manifests itself through sensation of subjective
The ,'-e'hanics of the semLcircular cartals and
rotation, nystagus, and nausea.
the resulting misperccption are analyzed on the basis of the Mach-Breuer flow
The influence2 of different stimulus factors'on• the vestibular Coriolis
theory.
Attention is called 'to the fact that the effect
effect is discussed in detail.
i' not wcakened by slower head movements as long as the duration of the movement
The direction of the effect is a function of the
.s n- :,ore than 6 seconds.
d:rcc,., n and extent of the hcad movement and not of the initial head position.
clinical
'.'• v,1 jibular Coriolis effect is of importance in aviation medicine,
vestioular tests, and particularly space medicine in view of the proposed rotation
A long-term sojourn in a slowly rotating room
of space ships and space stations.
After-reactions indicate that
results in progressive weakening of the effect.
it is not Jue to fatigue or adaptation directly, but is based on compensation
(Aerospace
(AUYTHOR'S SUT¶ARY, MODIFIED)
within the central nervous system.
Medicine 34(3):274, March 1963)

466
in, H. & G. Schubert 1962 DIE RICHTUNG DES VESTIBULAREN CORIOLIS_IYKT.S (The Direction of the Vestibular Coriolis Effect)
2r ~Biologie (Xunich) 11,3(2): 145-160. March 1962.
Ze:c.:-:
cr ...

ABSTRA.C': Coriolis nystagmus was produced by head movements during rotation.
Its direction was measured in man and guinea pig by recording the vector of
For comparison theoretical values of these vectors
the ciectronystagmogram-.
were calculated and demonstrated, in a physical model of the semicircular canal
sys.m. The values obtained for man were in full agreement with the theoretical
Several explan*, .dK, whilc: those for the guinea pig deviated systemetically.
ations are offeied.

467
0 ACETYLCIIOLI',
PZSE';CB xD ACTIO01

5946
..........

J.

N'.

'ouro

IE:E.P2RI:N,.TAL

.Vio' 9:349-366

1) As a result of exnerimental trauma to the bead, ACh
SUi-, " " .D C1..CLUSLO>3:
is CO.'-.CeAy present in the CSF in estimable quantities, 2.7 to 9.0 gamma per
in
c.• oli
.-. s of injury. The abnormal amounts of ACh may be detected for
cent
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as lc.;g L3 46 hi-.s.

following trauma,

after which time ýthe concentration falls be-

The abnormal presence of ACh is presumed
low the sensi-ivity of the test object.
to be %"L- to an excess p~roduction or release of the substance, an insufficient.
It has
Jestruc,:ion, and consecuent persistence within the intercellular spaces.
of
a
E-G
The
'
2)
ACh.
"free
be
termed
ACh
be-an suggested thaz such persistent
number o` cats anc. dogs have been studied for varying periods of time following
Ccnfirznat*oa for both the previously described intense neuronal discharge
trauma.
recorded electrical activity has bean obtained.
and cha transient flattening of all
Followinge these effects, there occurs a prolonged period of abnormality in one or
The abnormalities are essentially paroxysmal, high amplitude
both h-mispiimres.
3)
sharp •..vs with frequencies varying from 6-7 pe: sec. to 16-20 per set
Changes in ba...viour include tonic-clonic seiz.:r-.;, apnoea, and loss of ocular and
corneal reflexes followed by partial or complete loss of hopping and placing
reactions, sense of cquilribuium, orien:ation, and a stu-)orous condition for
4) The ''G patterns and the stupovarying periods of cinme of from nrs. to d:ys.
5)
rous condition may be abolished by appropriate doses of atropine sulphate.
ACh per'fused over an exposed area of cortex produces high amplitude sham' waves in
small ph'ysiological concentrations, 1 garm.a per cent or less, and a flattening of
per cent:
recorded cortic.;l notentials in hlýb,2 physiological concentrations, 2 gar-c
6) The intracisternal
or m~ore (dpcndin- upon the depth of -,general anaesthesia).
iajection of Ach in aiiounts ranging from 0.02 to 10.0 garmp.a produces similar
transient flattening with
o1 ,aviuural an:d L:EG ¢canges as previously noted, i.e.,
high Concentrations and paroxysmal, high amplitude sharp waves of varying frequencies
7) The EEG and behavioural effects of intracisternal ACh
with low concentrations.
8) It is
-- y also be abolishied with app-opriate doses of atropine sulphate.
the
underlying
factors
the
physiological
one
of
be
ACh"
may
suggested that "free
acute paraiytic and excitatory phenomena of cerebral concussion and more severe
(AUTHOR)
craniocerebral injuzi'es.

468
1921
Borries, G.V.T.
CALORIC TEST IN PIGEONS.

EXPERIMENTAL STUDIES ON THE ROTATORY AMD ThE
Acta Oto-laryngol. 2(4):398-421

Revie's some of the literature on the rotatory and the caloric
ABSTRACT:
Argues that the use of a head cap for the pigeon is
tests in pigeons.
Continues with a detailed discussion of experiments
absolutely essential.
or. the rotatory and caloric ter.ts.

469.
•'WZT UND BEDEUNTUNG VON KREISLAUFBEASTUNNGP'ROBEN BEI
i5
Bcrst, ;'W.
(Significance of Circulation tests in examination
FLIEGERUNTERSUCiHUNGEN.
Verh. deutsche. Ges. inn. Med., 58-61
of Aviation applicants.)

The author recommends Buerger's test for determining the condition of
AABST.iACT;
Marked
t:he heart and circulation with simultaneous electrocardiography.
accelerazLoen increases the intra-pulmonary pressure, leading to deficient blood

-
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supply to the heart, the venous afflux to the right heart being diminished.
Serial valsalva electro-cardiograms showed that physiologic changes in the
electrocardiogram betrayed subjects who would react with functional strain to
the pressure test. Of special significance were cases showing marked pathologic
changes in the electrocardiogram, especially those showing a more or less marked
change in the site of impulse orgin. In cases in which neither clinical nor
roentgenologic examination nor simple electrocardiography revealed any pathologic
change, slight exertion under pressure would cause severe circulatory disturbance.
Such subjects should not be admitted as aviators, especially not for altitude
flying. Another circulatory test is the righting reaction, which permits of
certain conclusions as to the mechanism of circulatory regulation during sudden
ABSTRACT: Journal of Aviation Medicine, 7(2):103, Ju 1936
changes in position.

470
PERSONAL MCrX CAT1ON TO C. F. GELL:
n.d.'
Bosee, R. A.
OF A LIVE SUBJECT (20-G Peak, 258 G'sec on-set rate)
.

EJECTION ACCELERATION

471
ESCAPE FROM VERTICAL TAKE-OFF AIRCRAFT
1955
Bosee, R.A. & W.C. Buhier
J. Aviation Med., 26(4):319-322
ABSTRACT: The U.S. Navy Bureau of Aeronautics has exploited a radically new
Standing on their tails like rockets, the
concept in fighter type aircraft.
turbo-prop powered Lockheed XFV-l and Convair )&Y-1 take off vertically.
In an effort to reduce pilot confusion during emergency ejection, the escape
A completely
procedure for vertical take-off (VTO) aircraft has been simplified.
the
both
in
installed
and
tested
devised,
been
has
sequence
automatic escape
The system is outlined and described
Lockheed ;UV-I and Convair XFY-l aircraft.
in this article.

472
NAV..L AiRCnJT ESCU?- sY-TŽ,---PAST,
1961
iasee,'•. A., & C. T. :oochembere
22SE~NT AND FU:2. (Paper, 32nd Annual i'eeting of the Aerospace Medical
Assoc., Palmer Po.se, Chicago, illinois, April 24-27, 1961)
Escape systems as defined in this paper encompass the ejection seat
It is
L.3 aaplicd to r-aval operational and training type jet aircraft.
3pplicable to those escape systems that have been considered for vertical
also
The evolution of seat and seat catapult design
_ýeof7 and landing (VTOL) types.
_s well as performance capabilities are described as they relate to post World
The need for increased ejection trajectory height to
1 naval aircraft.
Test and development relative to some
ure ground level escape is documented.
:m.r......

r
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early escape capsule designs as well as a description of some energy attenuation
The transition from sixty feet per second to eighty feet
systems are presented.
The effect of
per second ejections in conventional seat catapult is explained.
The design
described.
is
equlipment
and
occupant
acceleration as applied to seat
and function of rocket-type ejection seat systems for more advanced type manned
military aircraft and tests to assure performance, reliability and personnel
Finally, an experimental integrated flight
compatibility are also set forth.
capsule concept is described in which a shaped charge is used to cut the capsule
(Aerospace Med. 32(3):223, Mar. 1951)
away from the remainder of the aircraft.

473
T*.ORY ON ThE %0CHANISM OF VERTEBRAL
i96.
Bosee, '%. A. anG C. F. Pa;n9a
INJURIES SUSTAINED ON EJECTIONS 7RO1 AIRCRAFT.
(Paper, Aerospace Med. Panel of AGARD,'NATO, April 10-14', 1961)

.474
THE EFFECT OF LOW FREQUENCY, HIGH AXPLIMUflE WHOLE
1959
Bostror'Research Lab.
BODY VE.T'*CAL VIBRATION ON HL-,N PERFOR1aNCE.
Progress Report No. 2A
(Bostron Research Lab., Milwaukee, Wisc.)
31 Jan. 1958-1959.

475
:ouhuys, A., &
"f1%N IN

. J. van Lenncp
J. Anol
LUNGS.

E92

PovCio,.

07 FODY POST':RE ON GAS DISTRI3U07I-dT
17(l):38-42, Jan. 1962

A';Sf.A\C.: Post ral changes of functional residual capacity (FRC) and pulmonary
nitro.c:i clcara cc efficiency were studied in six male subjects placed supine on
FRC varied
in head-up, horizontal, and head-down positions.
a tilLing table
The lung clearance index (LCI) increased
with t he angle of tilt.
lincarly

I

..

the supine and head-down positions, compared to the head-up
significa..Cly i
posizions, whic indicates less uniform gas distribution in the former postures.
This was confir. id by analysis of seinilogarithmic graphs of nitrogen washout.
inhalation of ep inephrine did not affect the postural changes of FRC and LCI, but
The increased uneven
caused a small .crease of LCI irrespective of posture.
distribution inrhcxd-down and supine positions i6 probably a consequence of the
lung volume decrease in these p.stures, and may be explained by mechanical factors such as su face tension, which tend to close lung units when the lungs are
.deflated. Bror, homotor tone has no appreciable influence on these postural
changes in
normal subjects.
(AUTHOR)
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Bourne, G. H., ed.
1963
MEDICAL AND BIOLOGICAL PROBLEMS OF SPACE FLIGHT
(New York, London: Academic Press, 1963)
CONTENTS:
K-.at:ner, J. P., & F. I. Ordway, III, The Development of Manned Space Vehicle.
S.i..t,
T. D., E. B. Konecci, & M. W. Hunter, Advanced Manned Space Systems,
I1ison, R. A., Marsflight II Space Cabin Simulator,
L¢avine, R. B., A Device for Simulating Weightlessness,
Gzaveline, D. E., Maintenance of Cardiovascular Adaptability during Prolonged
Weightlessness,
C%:..rales, C. D. J., Jr., Weightlessness: Its Physical, Biological, and
".:.aical Aspects,
lbion, R. A., E. N. Dingley, Jr., & T. Tanner, Remote Visual Monitoring
Extended Space Missions,
cajing

MXore, K., 0. L. Tiffany, & K. Wainio, Cosmic Ray Shower Production in Manned
Space Vehicles,

1allman, H.,

& S. M. Barnett, Evaluation of Water Recovery Systems for Space

Vchicles,

Adams,

C. C., Nutritional Aspects of Space Flight,

477
Sowen, i. G., :. W. Albright, E. R. Fletcher, & C. S. White
!961
A MODEL
DZSIGNED TO PREDICT THLE MOTION OF OBJECTS TRANSLATED BY CLASSICAL BLAST
1.AVES.
(Civil Effects Test Operations, U. S. Atomic Energy Coummission).
Report CEX-58.9., June 29, 1961
ADST2'ACT: A theoretical model was developed for the purpose of predicting the
motion of objects translated by i4 inds associated with "classical" blast waves
produced by explosions.
Among the factors omitted from the model for the sake of
simplicity were gravity and the friction that may occur between the displaced.
object a.,d the surface upon which it initially rested. Numerical solutions were
obtained (up to che time whem maximum missile velocity occurs) in terms of
dimensi6nless quantities to facilitate application to specific blast situations.
The resulzs were cormputed within arbitrarily chosen limits for blast waves with
shock strcagths from 0.068 to 1.7 atm (I to 25 psi at sea level) for displaced
objects with aerodynamic characteristics ranging from those of a human being to
those of 10-r.•g stones and for weapon yields at least as small as 1 kt or as large
as 20 Mt.
(AUTHOR)
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Bowring, J. I. R. and B. P. Ebert
IN A THRZE-MA14 SEALED CABIN
Planet. Space Sci.,

7:309-323.

CLS
July 1961

A HYPOTHETICAL MISSION TO SPACE

-163479
1961 A DEVELOPMENTAL 60 "G" PERSONNEL RESTRAINT SYSTEM
Boyce, W.C.
(Paper:
Symposium on Biomechanics of Body Restraint and Head Protection, Naval
Air Material Center, Philadelphia, Pa.
June 14-15, 1961)

ABSTRACT: This paper described a 60 "g" personnel restraint system currently
under development for the Air Force for high g impact tests with live test
subjects.
The primary objective of these tests is to demonstrate that human
tolerance to abrupt deceleration can be increased to 60 g's in all transverse
These tests will provide data, heretofore lacking, which may
directions.
permit more efficient design of advanced, manned space vehicles of the future.
These data may enable future space vehicles to land at higher rates of impact
than are currently deemed possible, with resultant savings in overall weight
and volume.
Design criteria for this restraint system have been derived from examination
of representative advanced manned systems in order to determine in which
regimes the significant acceelerations may occur, the probable magnitude and
This restraint system was evolved
duration, and the degree of predictability.
after analysis of the inertial loadings on the human body, conducted to determine
unit pressures on the surface of the body exerted by a hypothetical restraint
system. A summary of these studies is shown.
Physiological studies to determine areas and degrees of vulnerability also
Unique design requirements
contributed to the requirements of this system.
that have ariscn from the anatomical and engineering studies are described.
The effects of fit, body sizing, and comfort upon the degree of protection
Problems of body positioning and geometry and their
obtained arc examincd.
effect on vehiCIL cockpit geometr, are discussed.
Arising from the ana..tical and design studies is an integrated supportThis system will
restraint concept employing a segmented, rigid body shell.
soon be tested with human subjects in an eflort to extend man's tolerance to
abrupt decelerazion well beyond the currently established limits. The system
is described in detail, and the reasons for the choice of a rigid, molded torso
shell are discussed, as well as some of the problems inherent therein.

,480
Boyce,

W.C.

& H.E.

Freeman

1961

CONSIDERATIONS AFFECIING THE DESIGN OF A

60 G PERSONNEZ &ESTRAINT SYSTEM
ARS Space Flight Report to the Nation, Now York,
Paper:
American Rocket Society Preprint No. 2105-61

ARS Journal

32(6): 939-942,

Oct.

9-15,

1961

June 19o2

The design requirements for a personnel restraint system to protect
ABSTRACT:
a crewman against omnidirectional abrupt deceleration forces are examined and a

Personnel restraint is examined
system to meet these requirements is described.
Personnel restraint is
and a system to meet these requirements is described.
examined from the standpoint of body segment weight and unit surface pressures.
Several
Seating geometry and its effect on cockpit envelope is discussed.
restraint concepts examined during this program are shown, while the system
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selected for development and live, manned testing is described in detail. A
newly developed, self-contouring comfort padding with improved rebound characteristics is described. Since test results are not yet available, predictions of
(Author)
system performance are made.

481
THE DILEMMA OF MAN IN SPACE
1961
Brady, J.S.
Planetary and Space Science 7:301-308, July 1961
ABSTRACT: This paper pursues the idea that techniques exist within the state
of the art capable of meeting the stringent requirements of manned space
(JPL)
systems.

482
Bramati, C.
1953
"SULLE ACCELERAZIONI DELL'ORGANISMO UMANO DURANTE
ALCUNI MOVIMENTI VOLONTARI E PARTICOLARMENTF SUI LORO RAPPORTI CON L'ETA
DEI SOGGETTI."(ON THE ACCELERATIONS OF THE HUMAN ORGANISM DURING SOME
VOLUNTARY MOVEMENTS, PARTICULARLY ON TUEIR RELATIONSHIP TO THE AGE OF
THE SUBJECTS) Rivista di medicina aeronautica(Roma), 16 (1): 41-50
1953 (in i±ialian, with English, French, Spanish'and German summaries)
Summary: Accelerograms and kymograms were recorded simultaneously in
subjects (ranging in age from 19 to 47 years) while performing bodybending exercises. The accelerogram (acteleration in g, plotted against
time in I/10 second) revealed a distinct diphasic pattern corresponding
to agonistic and antagonistic muscular activities. With progressing age
of the test subjects a distinct decrease of the dimensions of these
phases was observed.

483
Brand, E. D., S. W. Britton, & C. R. French
1951
GRAVITATIONAL SHOCK IN
DIFFERENT ANIMAL SPECIES AND VARIOUS FACTORS AFFECTING RESISTANCE.
Amer.,
J. Physiology 165:539-547, April-June 1951

ABSTRACT:
Responses of many different animal types--snakes, opossums, rats,
guinea pigs, rabbits,'cats, dogs and monkeys--exposed in the head-up position have
been studied on the tilt-table.
Survival times to general collapse varied from a
few mins. to many hrs.
Of all animals, monkeys appeared least affected by gravity
and showed the best general condition during exposure; rats, cats, and dogs also
survived over long periods.
Snakes and rabbits were least resistant.
Greater
tolerance was shown by rabbits after several exposures.
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In all animals tested periods of activity alternated with torpidity in which reThe conscious state was apparently greatly
flexes were depressed or lost.
In monkeys and dogs large swings
reduced or suppressed between bouts of activity.
in venous and arterial pressure were related to body movements, the rises in carotid pressure being especially marked.
It was noted that heart rate reflected postural changes even in the snake, increasing in the head-up and decreasing in the head-down position similarly as in more
highly differentiated forms.
Noteworthy in mammals were a) a sharp rise in venous blood pressure together with
b) a fall in venous flcw in the lower part of the body in~rediately on tilting; concomitantly, c) arterial pressure in the head end was significantly, and usually progressively reduced.
Under the stress of gravity through the length of the body, life itself may be ultimately preserved by certain compensatory vasoconstrictor reactions; notwithstanding
this, there occurs a markedly reduced circulation even in the important areas of the
Consciousness
trunk and certain basal levels, e.g. respiratory center, of the brain.
does not thus appear to be a rigidly safeguarded function of the animal's existence.
Alterations 'in E.E.G. patterns and loss of waves in later stages of exposure were in
keeping with other expressions indicative of suppression of cerebral function.
Animals which survived several hrs. in the head-up position showed increases in
blood sugar at first, followed by hypoglycemia in 3 to 5 hrs.
Rhythmic tilting to the head-up position was withstood for long periods even by
gravity-sensitive rabbits, and arterial pressure in dogs was not significantly
affected by this maneuver.
A pneumatic cuff around the pelvis inflated to 150 mm. Hg greatly increased survival
time (rabbits) and maintained carotid arterial pressure (monkeys) in the upright
position. Adrenaline and CO2 were slightly helpful.
Functional inadequacies shown by lower animal forms in the head-up position are
discussed; the most serious handicap appears to be loss of consciousness early in
The significance of orthograde posture and
exposure because of, cerebral anoxia.
progression achieved by man is emphasized, and the postulate that brain development
(AUTHOR)
may be involved is put forward.
484
Brandaleone, H.'
IN INDUSTRY.

MEDICAL ASPECTS OF MOTOR-VEHICLE ACCIDENT PREVENTION
1957
Jan. 26, 1057.
JAMA 163(4):

The significance of the human factor in automobile accidents is
ABSTRACT:
illustrated by the reduction in the annual rate of accidents (from 6,377 in
1946 to 3,130 in 1955) achieved by a metropolitan transit system by developing
its medical program for dLiverd and introducing psycho'ogical tests. The data
show that the cost of maintaining a medical departnent for a year is less than
The division of motor vehicle drivers into catethe cost of one bad accident.
The details of the
gories makes it possible to set up fair standards for ench.
examination and the frequency of reexaminations depend on the applicant's age,
the history of past and more recent illnesses, and the category for which he
of hazardous conditions in drivers of motorA reference list
wishes to qualify.
vehicles has been prepared on the basis- of experience and is available for the
guidance of physicians, industry, safety orgenizations, and licensing agencies.
The comprehensive medical program enlists the cooperation of the family physician, and handicapped employees are grateful for safer jobs.

485
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1961
INFLUENCE OF TRAINING ON THE MAINTENANCE OF EQUILIBRIUM.
Brandt, U.
COMPARATIVE STUDY BEiWEEN PILOTS AND INEXPERIENCED SUBJECTS.
Rev. Med, Aero. (Paris) 2:22-24, Dec. 1961.

486
VESTIBULAR REACTIONS DURING PREORBITALIFLIGHT.
1961
Brandt, U.
Acta oto-laryngplogica (Stockholm) 53(l):80-87, Feb., 1961
ABSTRACT: Accelerative forces affecting the astronaut placed in the nose cone
of a rocket are considered. The vestibular sensations were studied experimentally in a human centrifuge in a number of dynamic conditions aimed at
changing the resultant between linear and radial acceleration and gravity
By applying Graybiel's "law of the otoliths," it seems permissible to
force.
draw some conclusions as to the probable vestibular experiences of the astronaut, at least during the "gravitational"part of the flight. However there is
still insufficient knowledge in regard to the period of weightlessness. The
nature of the vestibular sensations coupled with lack of external visual
references will agravate the difficulties associated with active participation
of the astronaut in correcting the flight path. (Author)

487
THE CAUSE AND PRACTICAL IMPORTANCE OF OCULOGRAVIC ILLUSIONS.
1962
Brandt, V.
Acta Oto-Laryniol. 54(2):127-135.
ABSTRACT: The oculogravic illusion can be interpreted as a specific otolith
rs;,nse to a stinmulus consisting of linear acceleration. It has been suggested
as a conclusive proof that the phenomenon does not occur in deaf subjects with
laybrinthine areflexia. Two fresh cases of acquired labyrinthine areflexia have
been examined in the human centrifuge, the illusion being measured by a snecial
technique. Although abnormal illusion curves much unlike those recorded in the
congeaitally deaft may be obtained at the end of the "destruction stage", complete
compensation with illusion curves resembling those of healthy individuals developed in a comparatively short time. The logical conclusion would be that
oculogravic illusion cannot be accepted straight off as a selective measure for
otolith sensitivity. In connexion with a discussion of analogies, comparing
oculogravic and oculogyral illusion, the author suggests that the "lag effect"
(i.e., the time necessary for reori,'ntation on rapid changes of the angle of
incidence of the resultant vector) may offer a. more adequate expression for static
sensibility. The recent advances in the methods of observing these labyrinthine .....................
illusions should add to our somewhat unverified knowledge of vestibular physiology
and pathology.

488
488
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Brandt, U.
1962
REORIENTATION AND VESTIBULAR FUNCTION
Acta Oto-Laryngologica (Stockholm) 54:543-552
'NOTE: Reel 7, Flash 7, Item 18

ABSTRACT:
Determinations of oculogravic illusion at increasing rotation speeds
of the centrifuge, in accordance with a technique previously described.
Results of the two test groups are almost identical, in seeming contradiction to
what has been shown of the habituation teudencies of the vestibular apparatus.
Author suggests a psycho-physiological explanation to account tor this.
Among the conclusions oculogravic illusion in the normal human is suggested to
indicate the effect of linear acceleration on the inner ear provided this stimulus
remains within reasonable limits.
For stronger linear stimuli the phenomenon is
believed to be an expression of a combined otolith-proprio-exteroceptive excitation.
(AUTHOR)

489
Brannan, P.
1960
DRML SCIENTISTS PROBE MAN'S SPACE LIMITATIONS.
Canadian Aviation 33(3):8-11, March 1960

ABSTRACT: The work of the Defence Research Medical Laboratories at Downsview,
Ontario, Canada, towards the solution of the problems of weightlessness and
motion sickness in sý,.ce travel is discussed. Muscular deterioration, circulatory changes, and problems of movement, as results of the weightless
conditions, are briefly considered.
Experiments on motion sickness resulting
from the utilization of angular acceleration to counteract weightlessness are
also described.

490
Braun, F.
1958
INTRODUCING THE ROCKING AIRCRAFT PASSENGER SEAT.
Sabena, Direction Technique, Division Etudes, Brussels, Belgium)
Rapport No. XA-002, 2 May 1958.

491
Braunstein, P.W.
1957
MEDICAL ASPECTS OF AITOi•ITIVE CRASH INJURY RESEARCH.
J.A.M.A. 163(4):249-255, 26 Jan. 1957.
ABSTRACT: To determine the medical findings that might be expected in the one
million persons injured by automobile accidents each year, 1,000 injury-producing accidents were carefully studied. Of the 2,253 occupants involved in the
thousand accidents, 1,678 (74.5%) were injured to some degree.
Of those persons receiving an injury, only half could be diagnosed as of a rinor degree.
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When considering body distribution, injuries to the head alone were the
most
frequent, followed by injuries with a combination of head and lower
extremity
involvement.
Almost two-thirds of the injuries involved more than one body
area, emphasizing the need for an extremely careful physical examination
so as
not to overlook concealed wounds.
The practicing physician can profit greatly
by knowing the representative picture resulting from automobile accidents.

492
Braunstein, P.
IXJURY".

W., & J. 0. Moore
1959
THZ FALLACY OF THE TERM "WHIPLASH
The American J. of Surgery 97(4):522-529, April 1959

S .ZL1Z-RY: From 5,710 accidents in which injury occurred, 144 cases
of cervical
injury .;w're recorded in which a whiplash phenomenon was experienced
at the time
of accident impact.
Accident patterns and severity of injury are discussed.
CONCL'UKON: On the basis of evidence available in Lhis study, serious
cervical
injuries caused by e::posure to the whiplash phenomenon may be sustained;
the
majority are accompanied by moderate to serious injuries in other bcdy
areas.
If an alleged cervical injury is not associated with injury to another
body area
and is not accompanitJ by clear-cut clinical findings or roentgenographic
findings, on the basis of these data the injury must be considered minimal
or
nonexistent.
The term whiplash injury is not a diagnosis.
(AUTHOR)

493
Braunstein, M.L. & W.J. White
1961
THE EFFECTS OF ACCELERATION ON
VISUAL BRIGHTNESS DISCRIMINATION.
(Cornell Aeronautical Lab., Inc.,
Buffalo, N.1'.)
Rept. No. OM-1570-G-l, December 1961.
ASTIA AD 269

380.

ABSTRACT:
Brightness discrimination thresholds were determined at five levels
of transverse acceleration and four levels of positive acceleration.
Four
background luminance levels, ranging from 31 to .03 foot lamberts, were
studied.
Constrast required to detect an increment in illumination increased
with acceleration.
This increase was present for both directions of acceleration, and for the dinmest background.
A preliminary study was conducted on the
effects of breathing 100% oxygen and 100% oxygen under pressure, on
brightness
discrimination under acceleration.
(Author)

494
Braunstein, M. L. and W. J. White
1962
EFFECTS OF ACCELERATION ON BRIGHTNESS
DISCRIM4INATION.
In 'J. O0t. Soc. Amer. 52:931-933, Aug. 1962.
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Bray, J.L.
1957
INTERNAL BALLISTIC DESIGN AND TRAJECTORY ANALYSIS OF
A ROCKET-ASSISTED PILOr EJECTION SEAT. (Naval Ordnance Test Station,
China Lake, Calif.) NOTS 1701, NAVORD Rept. No. 5433, ASTIA AD 150 906

ABSTRACT:
The problem of safe escape of a pilot from a disabled plane is
discussed in general, and a rocket-assisted ejection seat is considered as
a solution.
Two tentative internal ballistic designs are presented.
Equations
are developed for the motion of an ejection seat after it leaves the plane.
Graphs are included showing thrust-time curves, seat trajectories, forces
on the pilot, aerodynamic drag, and physiological acceleration limits. (Author)

496
1961 COMACT FEEDING CONSOLE, DESIGN, FABRICATION, AND
Brehr•., E.
E\'ALUA~C.N (Aeronautical Systems Division, Air Force Systems Command,
.c:-Ž.,7
3-, Washington, D.C.) AFSC Project 6373, TASK 63121; Contract
.u.33(616)7503, ASD-TR 61-569, Oct. 1961. ASTIA AD 2714751
ABST:ýL%0c: The purpose of thisresearch project was to design, fabricate, and
evaluate a Compact Feeding Console which will meet the sustenance requirements
of thrce r.xer for an extreme altitude mission of 14 days duratio:..
A comprehensive study of the human and environmental conditions revealed that the astrornauts w.ould need equipment, devices, and facilities for storage, preparation-cool ,-n or heating-- of canned, frozen, dehydrated, and ready foods; a watEr
werge
heating and cooling system; and feeding tools. The equipment and systems
were teotcod
h
o evaluate expected performance unger operating conditions from
nor7al gravity and I atmosphere pressure to zero gravity and 1,2
atmosphere.
pressr-e, a:id acceleration forces from 2 to 8 g's, to insure both independent
or:)x-ion.of the component sections and integrated operation of the total
Co.:so.e in compliance with pre-determined optimal performance standards.

497
Brer.:,

H.P., T.J. Powell, & J.W. Scott
1957
TIE EFFECT OF POSITIVE
k•CC£L£AT iON WITH HYPERVENTILATION ON THE EEG.
(RCA2 Institute of Aviation NXedicine, Toronto, Canada)

ALSTAA.CT: Jet fliers in the Royal Canadian Airforce who had shown unexplained
periods of brief unconsciousness in flight were examined medical.y, and
observt.d while subjected to stresses similar to flight stresses;
also the
circumstances in which the unconscious episode occurred were investigated.
Routine electroencephalograms were recorded at rest, during hyperventilation,
during positive acceleration and during a combination of hyperventilation
and positive accelration.
The studies were mzde in both the fasting and the
post.:randial states.
EEG was found to be more stable in the postprandial
state.
In some who showed no slow activity with hyperventilation alone,
c•,m")nation of hyperventilation and positive accelration induced 3low waves.
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In others who exhibited slow waves with hyperventilation, positive acceleration hastened theit onset.
It is concluded that the stresses produced by
hyperventilation and positive acceleration are additive, and combined may be
sufficient to interfere with cerebral function, where either stress alone is
not sufficient.
(Electroenceph. Clin. Neurophysiol. 9:378, 1957)

498
Brent, H.P., G.J. Leitch, J.W. Scott & W.R. Franks
1959
CARDIAC
IRREGULARITIES DURING COMBINED HYPERVENTILATION AND G. (Paper, Aero
Medical Association, Statler Hilton Hotel, Los Angeles, April 27-29,

1959)

ABST•ACT:
At the RCAF Institute of Aviation Medicine, aircrew officers were
inveszigated undqr conditions of voluntary hyperventilation and acceleration.
'leccrocardiograms and electroencephalograms were recorded throughout the
course of these experiments.
Ectopic beats appeared more frequently during
combined hyperventilation and G than during either of these conditions imposed
separately; disturbances in consciousness were produced only when the two
stimuli were combined.
In the course of analysis of the ECG, successive
instantaneous heart rates were computed from intervals between R-waves, and
plotted against the time sequence of the experiment.
Thus, changes in heart
rate from beat to beat were depicted.
In some subjects, abrupt fluctuations
in heart rate occurred during the hyperventilation-plus-G runs,. usually in
association with either general convulsive seizures or slow activity in the
EEG.
Comparable graphs prepared from ECG records of patients undergoing
clinical grand mal attacks, or showing EEG epileptic discharges without
clinical manifestations of seizure, showed no such cardiac irregularities.
It therefore appears that the cardiac irregularities during combined hyperventilation and G resulted from these physiological stimuli directly, rather
than as sequelae to any cerebral disturbances during hyperventilation-plus
G were in some respecrt similar to those immediately preceding onset of
ventricular fibrillation. The possibility that the latter event is responsible for some of the many "obscure" fatal crashes must be considered.
Q. Aviation Med. 30(3):177, March 1959)

499
SYNERGISM BETWEEN EFFECTS
1960
Arant, H. P., T. M. Carey, T. J. Powell et al
OF HYPERVENTILATION, HYPOGLYCEMIA AND POSITIVE ACCELERATION.
Aerospace Medicine 31(2):101-115
(Paper, 28th Annual Meeting, Aero Medical Assoc., Denver, Colo., 6-8
May 1957)
(Paper, 21st Annual Meeting Canadian Physiological Society, Ottawa, Oct.__
_________-957)_

Eighteen medically fit aircrew officers were exposed to combinations
ABSTRACT:
of voluntary hyperventilation, 3.4 G for five seconds on the centrifuge, and

'/

__

/
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changes in glycemia one hour and three hours after glucose feeding.

A large

proportion of the subjects was incapicated by the effect of two or more of these
combined stimuli, although these same stimuli, when acting separately, had
The
failed to induce comparable disturbances incardiac or cerebral function.
experimental findings are listed in the article.

500
1959
OPERATIONAL REQUIREMENTS AND TRAINING FOR PROJECT
Brewer, G. W.
(Presented to National Security Industrial Association,
MERCURY
Los Angeles, California, 17 November 1959);

501
(Report of
THE FRANKS ANTTI-BLACKING-OUT SUIT.
Briggs, F. E. R.
plane tests at RCAF station, Rockcliffe, Ontario and at Wright Field.)
(RAF Institute of Aviation Medicine, Farnborough).
FPRC no. 301-A.
ABSTRACT: Two subjects wearing FFS were completely protected up to 7 "g" in
Fatigue and nausea were relieved.
the P 40 and Harvard III for 12 seconds.
Some respiratory embarrassment was noted during inverted flight, but no other
discomfort. An individually fitted suit is necessary.

502
A PRELIMINARY STUDY OF PHYSICAL STANDARDS
Brimhall, D. R. and R. Franzen -1944
IN RELATION TO SUCCESS IN FLIGHT TRAINING
(Civil Aeronautics Administration, Division of Research, Washington, D.C.)
ASTIA TIP UR.54 258
Rept. No. 26, Feb. 1944.
ABSTRACT: The study presented in this report represents one of the first in a
series of investigations aimed at accurately testing the efficiency of American
This study, although
medical standards of acceptance for flight training.
providing only a partial answer to questions concerning physical standards,
definitely points the way for further investigations and indicates t.e trend
the results are raking.

503
ABRUPT ACCELERATION
1961
Brinkley, J. W., R. N. Headley, and K. K. Kaiser
OF HUMAN SUBJECTS. IN THE SEMI-SUPINE POSITION.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Penn., June 14-15, 1961.)
The Protective Equipment Section of the Aerospace Medical Laboratory
ABSTRACT:
is currently conducting a research program to determine principles and methods
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of protection during deceleration in minimal stopping distances as associated
with ground impact of aerospace vehicles. This repcrt is concerned with a
series of eighteen human subject experiments with vertical velocities of twenty
feet per second at impact.
The tests havs been conducted with each subject held in a semi-supine
position with a 12 forward inclindtion of the head and torso. Individually
form fitted, rigid urethane couches have been used in an effort to provide
optimum body support. Body restraint included a combination forehead and chin
harness, shoulder harness, lap belt and leg retention straps. The acceleration
magnitudes have been controlled by crushing various configurations of aluminum
honeycomb material under the body support system during impact. The resulting
acceleration profiles have been characterized by durations less than 100
milliseconds, very short rise times, and magnitudes ranging up to 65 g's.
Stopping distances associated with this series of eighteen experiments have
ranged from 3-1/4 to 6-7/8 inches.

504
Brinkley, J. W.,

E. B. Weis, Jr., N. P. Clarke and W. E. Temple

1963

A STUDY OF THE EFFECT OF FIVE ORIENTATIONS OF THE ACCELERATION VECTOR
ON HUMAN RESPONSE
AMRL Memor~ndum M-28, February 1963

505
Brissendzn, R. F.
1957 SO',V GROUND 1ZEASUREIZNTS OF THE FORCES APPLIED
BY PILOTS TO A SIDE-LOCATED AIRCRAFT CONTROLLER.
(Nat. Advisory
COTnmittee for Aeronautics, Langley Field, Va.)
NACA TN 41,1, Nov. 1957.

506
1957 TOLERABLE LI.MITS
Brissenden, R. F., D. C. Cheatham, & R. R. Champine
EXPERIENCED BY .O.NMOTIONS
O7 OSCILLATORY ACCELERATIONS DUE TO ROLLING
(National Advisory ComPIL6T DURING AUTOMATIC-INTERCEPTOR FLIGHT TESTS.
Rept. No. RM L56K20, Jan. 1957
mittee for Aeronautics, Washington, D. C.)

This paper presents limited data on the level of lateral oscillatory
ABSTRACT:
acceleration due to rolling motions found to be tolerable by a pilot during
flight tests. The stest were made during the final attack phase of an
automatically controlled interceptor.
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507
Britton, S11. & E.L. Corey 1942 CEN.T1RIFUGAL ANTD GRAVITATIONAL EFFECTS ON
ANTALLS AND THEIR ALLEVIATION
(Nazional Research Council, Washington, D.C.)
CAM Rept. No. 40, 2 Feb.

1942

ABST•'.CT:
Experiments were conducted using a light duty, 6 ft. radius centrifuge
capabie of producing up to 50 "g".
As a result of the experiments, conclusions
were 6r-:wn on the following subjects: Orientation; Respiration; Tolerance;
Sex; Age; Posutre; Lethal limits; Blood and tissue chemistry; adhesive straps;
forrc:c exercise; alcoholism; anoxia, oxygen, carbon dioxide; pitressin; corticoadrc-Lal extract and adrenalin; benzedrine sulphate and normal saline.

508
Britton, S.T.W.,

E.I.. Corey & G.A.

Stewart

1942

ANL-VALS AND 'Lh•IR ALLEVIATION
(National Rpsearch Council, Washington,
3 March 1942

GRAVITATIONAL EFFECTS ON

D.C.)

CAM Rept.

No.

41

ABSTRACT: This report contains observations made on cats, rabbits, and rats
during acceleration experiments.
The experiments were conducted to observe
the result of acceleration on the cardiac activity, nervous system, digestive
system, and respiratory system of the animals.

509
.ritton, S. W., E. L. Corey, & G. A. Stewart 1942 PHYSIOLOGICAL STUDIES ON
tHIGH GRAVITATIONAL FORCES'.
(National Research Council, Washington, D. C.)
CAM Rept. No. 56, 10 April 1942
ASTIA ATI 121 011.
ABSTRACT: In 18 male rats mortality rate at 25 "g" was reduced 507. by suitably
spaced and graded previous exposures to "g".
Amyl nitrite inhaled during
profound shock following centrifugation in dogs and cats restores normal rate
and rhythm of heart, improves A-V conduction, alleviates bundle branch block.
Shock gradually disappears and animal recovers.
When centrifugation is continued
until death, findings are extreme cardiac dilatation, subintemal hemorrhages
in left heart, congested lungs, and lobal tears in liver.
Desoxycorticosterone greatly increases resistance to "g", as do glucose-saline
injections.
Exposure of rats for 5 minutes to 5 degrees C (icewater) increases
tolerance.
Atropine and pilocarpine do no good.
Female rats are much more
resistant than male rats. Castration of females and injection of testosterone
propionate does not reduce resistance. High gravitational forces inhibit
oestrus activity markedly.
In dogs, blood concentration and blood sugar are
increased by exposure ýo "g", return to normal levels within 3 to 4 hours
following exoosure.
In frogs, dilation of vessels of web and bross hemorrhage
occur in centrifugation.
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Britton, S.W.,

E.L. Corey & G.A. Stewart

1946

EFFECTS OF HIGH

ACCELERATORY FORCES AND THEIR ALLEVIATION.
American J.

Physiol.

146(1): 33-51

ABSTRACT: A centrifuge for subjecting laboratory animals to acceleratory
It hae two 6-foot rotor arms, a range from 30
forces up to 50 • is described.
Several nomographs
to 180 r.p.m., &nd attained maximum speed in about 1 second.
Over 3,000 tests were carried
for ready determination of g forces are reproduced.
out on rats, and several hundred others on monkeys, dogs, cats, rabbits, guinea
pigs, mice, chickens, ducks and frogs. Within limits, rat responses were fairly
Outside these limits, very
uniform tor the same g x t (g-mia. or g-sec.) values.
to g was shown by rats
tolerance
Increasing
high g-min. forces were tolerated.
a period of days or
over
especially
exposures,
of
series
a
and dogs on giving

months. Minute hemorrhages were observed in the lower limbs of surviving animals
after severe tests. At autopsy vascular congestionand small hemorrhagic areas
were found in various body sites. It was nevertheless striking that the great
majority of animals which were examined after moderate or even severe exposures
showed no significant pathological lesions.

7l1
FORCES A9D THEIR
Britton, c. W., & C. R. French 1946 EFFECTS OF ACCELERATORY
Medical School,
Virginia
AýI:2L10:L..T.O.N (Thysiological Lab., University of
Charlo ttesvilIc)
Withi., limits, rat responses to g forces are fairly uniform for
ABST1%CT:
the saame g x t values. Female animals tolerated g better than males, while
young animals showcd less resistance.

Resistance differences

for many animal

Negative g was tolerated only about half as well as
species were cbserved.
Increased resistance was shown by animals which had been biven
positive g.
several exposures over periods of days or months.

Considerable protection was afforded by a simple belt placed around the abdomen
The effects of pressor and other substances were studied.
or upper thighs.
g forces
Rpspiratory ard circulatory changes (including E.C.G.) under various
central
the
on
instance:
few
a
in
observed
were
M'arked effects
were observed.
"Delta"
appeared.
sometimes
type)
(decerbrate
rigidity
nervous system; chronic
centrifugation.
during
aroused
commonly
brain waves were
levels
Hyperglycemia occurred after severe acceleratory shock; tissue glycogen
changes
Other blood-chemical
were usually reduced by prolonged exrosures.
were noted. Autopsy findings even afrer severe tests (prostration, death)
(Federation Proceedings 5(l):10-11, 1946)
were not striking.

-

175

-

512
Britton, S. W., V. A. Pertzoff, C. R. French, & R. F. Kline 1947 CIRCULATORY
AND CEREBRAL CHANGES AND PROTECTIVE AIDS DURING EXPOSURE TO ACCELERATORY
American J. Physiology 150(1):7-26, Jan. 1947
FORCES.
Reel 7, Flash 6, Item 5
NOTE:
A2STRACT: A 20-ft. diameter heavy steel centrifuge with blood pressure and
other devices attached for determining effects of accelerations up to 50 g
Results of tests on a large number of monkeys, dogs and cats
is described.
are given.

513
S.L'. & V.A. Pertzoff
N-.,-,ATIV, ACCELERATIONS
P:c 6: 82

Dritton,

Fod.

1947

CO>,,2ARAT-VE EFFECTS OF POSITIVE AXD

.. S

:
-. riats
have been carried out to determine the effects on carotid
pressures, taken sirmultaneously, of positive and negative
ruil
a
a"
Well
Blood flow was also investigated.
rc..s on dogs and monkeys.
•c.:-.CarV
Arterial pressure changes occur more
o,•- 7CC ex eri~:aI.- runs were made.
.iciy in L,. t part oC the animal towards the periphery of the centrifuge,
That is, in the case of
.s o va or negative g forces be considered.
in
t g :hessu:e change appears eLrlier in the femoral artery, whil
A reciprocal relationg
sts L occurs earlier in the carotid vessel.
rc .
erate and arterial pressure is apparent only in the case of
The involved reflexes were s udied.
(flow, pressure) to the head.
Du.o:
uc
t o.ysiological advantage is possessed by the monkey over the dog (or
This advantage is ,Thown in both ca otid
co acceleratory forces.
b ecCc•)
: a ý:essure values, and approxiiates 1 g in the different tests used.
-e deree of vasculer accomrmodation to gravity appears to have been developed
Investigations indicate that the overall
in t.,e czse of the anthropoid type.
Cff'CZs nrocU:d 0.1 the organism by accaleratory forces should be considcre
On uhe b00sis .-. ah.± product t x g.
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Pf,-SIOLsGICAL S't"DIES ON HI
V, A. Pertzoff, et al.
gri:ton. S. ..
1 2RUlf--- FO.CES.
(University of Virginia)
.r{ was carried out on normal young male and fer'ale Vacacus rh-esus
Ccnst,-:z and striking changes i4 the CG
ca we:e not anestaetized.
.. '- ¢•rd under high "g" ar.d consisted of a fall of aiout 5Cio in the RVoltage
cndan increase in heart rate of .0 to 30 beats per minute.
:
-. :
changes.
qi-ncy
fr.
reciprocal
the
. accr : r.uc more marked than
a low p•lvic bel
./
Ca.ic p -ozect-on a-ainst cardiac changes is afforded
.)
led to ,5~L !:g or higher.
-•r •
JD~o:-carticost•,rcne and benzedrine injections give slight or partial prote tion
aga inst "g" cfffects.
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The appearance of delta waves in the EEG is

fairly common under "g".

The poten-

tial of these delta waves is somewhat reduced by applying a cervical cuff
inflated up to 75 mnm Hg.
515
Britton, S. W., & C. R. French 1949 CONDITIONS MODIFYING RESISTANCE TO
American J.
ACCELERATORY FORCES AND PROTECTION BY ABDOMINAL PRESSURE.
Physiologv 156(2): 137-144, Feb. 1949
ABSTRACT:
In a number of commonly experienced bodily conditions responses to
moderate acceleratory forces (2-3 g, 15 sec.) were considerably modified, as
shown by carotid arterial pressure changes in the dog.
Fatigue and trauma,
inanition and adiposity decreased markedly the tolerance to g; usually the
arterial pressure reductions in these cases were 5per
cent greater than in
the controls.
In certain cases of anoxia, followingtke c'dministration of
narcotics and ethyl alcohol, resistance to acceleration was also greatly reduced.
Spontaneous bursts of struggling, muscular tremors after metrazol treatment,
and also breathing of CO2 in small amounts resulted in definite improvement in
tolerance; about 1 g advantage was effected in these cases.
The application
of cold to the body also was slightly less advantageous.
Tobacco smoke and
alcohol given in small amounts were definitely not deleterious by the carotid
arterial pressure criterion; in the tests with light dosas of alcohol, indeed,
significant'bunefit

ap-,earcd

to be co.fert-d.

Application of a lower abdomInal

or pelvic belt inflated to 150 -.m,. !Ig pressure gave by rar the greatest protection
against g stresses. Even after severly 6d2ressing conditions of fatigue,
trau.,.a, etc., had been imposed upon the animal, protection was well maintained.
In these cases an advantage of 2 to 3 g was conmonly observed.
Correlation of tests on applied acceclration with tlhe effects of gravitational
force on the body is discussed.
(A•thor)
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Britton, S. W4., V. A. Pertzoff, & C. R. French 1949 COMPARAT'IVE EFFECTS ON
T11Z CIRCULATORY SYSTzM OF POSITIVE AND N-EGATIVE ACCELERATIONS.
THE ">.AEY"
LW. Amer. J. Phvsiol.
156(l):1-11, Jan. 1949

A2STRACT:
Inquiry has buen made into the circuiatory changes induced by
negative as well as positive accelerations.
Arterial pressure levels in both
carotid and femoral vessels have been followed simultaneously and correlated
venous pressure and cardiac changes have been st-died.
Result of tests on
different animals indicate that under conditions of circulatory stress a distinct
functional advantage is possessed by the primate form.
(Author)
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Brock, F.J.
1954
DY'AYvIC RESPONSE OF RZSTRAINED SUBJECT DURING ABRUPT
DECZLERATION.
(Northrop Corp., Beverly Hills, Calif.) Rept. No. NAI-54-585,
Sept. 1954.
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Drcc', 7.i.
1960 ACC*L7:rA, TIO:; SKOCK EXP¢•:X[.:"TS LSiNG LIE PIS
Paper: 31st Annual MNceting of the Aerozpace Medical Association, Americana
Votel, Eal 1!orbour, Miami Beach, Fla., May 9-11, 1960
.~R.C:.
..
Acceleration shock e:xperiments were performed on live pigs to determine
t..a uocu~n-s of a p-opo--ed Zercury Space Capsule pilot support and energy

J..•n

*..,.:

Siz,.i

.::!fu.,'•.:•

....

': .

,•

y:.anic rcon.a of live tczt subjacts
studied through
.. ," •',.S•. ,o• th.or,ýciczl mu h ni • o anisan-,Iogouý;
-cclh,a-

.,
.~....
........
-. ufft. Of &cA.zcjon Tho.k are predicted. The experimental
resu".cs measured on the live subject are interpreted in terms of equivalent
mech.anical sys-em behavior and additional live specimen response characteristics
are predictccd.
Several conclusions based on the experimental data are presented
and discussed.
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Brockett, P.
1925
BIBLIOGRAPHY OF AERONAUTICS 1920 - 1921
(N<ational Advisory Committee for A=conautics, Washington, D. C.)
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.. •D. Turner
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DEVICES.
I Syste:ns Jivisioa, ':ri.,ht-?atterson AFB,

gf
• wacs r.ada to desermi-ne te
sLk)-r01,oc deceleration devices,
to • :\,c:.c: e
-wchniiuCs
which can be used
-.0- 0C Saic-a-'"ory. Various devices
stuiy of
dynamics was undertaken
0-:

Ohio)

1 May 1959-June l9cA, ASTIA AD 269 368

recuirements to successfully deploy
both trailing and attacked, and
to inflate devices, which otherwise
were investigated; an analytical
to establish deployment criteria;

-

178

-

and an• investig'..i.a oi the characteristics of inflatable devices was conducted
to determine inflacion pressure requirements.
A system was developed to provide
the required separation impulses.
Various means of producing inflation pressures ware evaluated, and an inflatable torus was investigated as a device to
Vehicle conditions at time
provide adý.itional stiffness to a parachute canopy.
of decelerator deployment encompass a speed range of Mach 1 to 4 at sea level,
Xach 4 .o lb at 150,000 feet, and Mach 10 to 30 at 350,000 feet.
(Author)
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Brody, A. W., J. J. Connolly, Jr., and H. J Wander.
1959
ITYFLTT7ý'Cz 07
AL77.T.lAiAL '.-XSCLES, M•SENTZRIC VISCERA AND LIVER ON RZSIRATORY ".2C-ANICS.
J. An-31. ?hvsiol.
14:
121-128
ABST-.'...:
Ir. a group of 13 supine, anesthetized cats initial meas'urement
was .,ade of respiratory elastance, total resistance by siniusoidal pressure,
total resistance, K1 and K2 and their ratio of change from breath to breath,
the nazural fzecuency, damping factor and mass factor or inertance, and the
functional residual capacity (FRC) and tissue resistance.
Comparison was thn.l
-ade with the value obtained by re-measurement in the same cat 'after a) control
operation of mid-line abdominal incision, b) incisions eliminatin; the effects
of the abdominal muscle. (mid line vertical plus transverse incision extended
to back; c) evisceration of gastrointestinal tract and spleen; and d) evisceration of gastrointestinal tract. The abdominal resoonse was found to be mainly
a surface wave response (at a speed oa about 150cm/sec) above the natural
:recuency.
The abdominal muscles imp se a steady force, more like a weight
ta spring, which decreases the FR(.
z.n
The liver contributes significantly to
c'-.a mass factor and natural frequency but the viscera do not. About half
the .zissue resistance consists of a r sistance within the abdomen to respiratory
movements; since nearly half the tota resistance is tissue resistance, this
is nearly one fourth the total resistance to respiration.
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Bronk, D.Wo.

~

Re~:irnt i:,;i :-'o..

:QN:~~.:
-'

J
.

l:-!ow

21L'C:

ic•.i f~c~c~v 38(3):169-195,

1944.
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NCORDIG
TECHNIQUES
DATA DE'SI::G A:,D R
1954
C.E. & A.P-"WMbster
CENTRIFIUGS.
3_ABLISKED FOR THE H17,UtN
(U.S. N:aval Air Development Center Aviation Medical Acceleration Lab.,
Johnsville, Pa.)
Report No. NADC-MIA-5306, 29 Jan. 1954.
ASTIA AD 133 235.

Brooks,

A2STRACT: The Aviation Medical Accel ration Lzboratory has instrumented its
principle experimental device, the Human Centrifuge with a system that permits

179
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tihe investigator to record, 'on the stationary structure, data that are sensed
50-feet away on a subject who may be undergoing accelerative forces up to 40G,
Thorough shielding, carefully
and traveling at a tangential speed of 180 mph.
designed sliprings, adequate wiring, and patching arrangements as well as the
latest type sensing and recording equipment, comprise a data recording system
commensurate with the facility, provided by the costly and elaborate centrifuge device.
The principle components in the over-all recording system are described and
detailed descriptions of the applications of the more commonly used sensing
devices are presented.
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Brooks, P. M.
1951
T11E INTLITENCE OF EXTRA-ABDOMINAL PNEUMATIC PRESSURE OF
ANTI-BLACKOUT GEAR ON THE EFFECTS OF TILT TABLE POSITION ON RESPIRATION
IN HUMAN SUBJECTS.
(Office of Naval Research, Washington, D. C.)
March 1951
Contract N6ori77
SLM•ARY:
The same subjects used in the previous study were used in !'-is one.
The suit pressures used were those of 50, 100, and 150 umm of Hg. The tilt
table positions were thoe outlined previoiicly.
As the suit pressures were increased, the tidal volume was decreased, but the,
respiratory rate and respiratory minute volume was increased.
Ow-/gen was
decreased as the suit pressures were increased.
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Brouwer, J. E.
1935
DES LIMITES AEROPHIYSIOLOGIQUES IMPOSEES AU PILOTE
DE L'AVION DE CHlASSE. (A rophysiological Limits Imposed on Pursuit Pilot)
Arch. med. bel!es, (Liege) 88:307-316.
ABSTRACT:
Progress it,aeronautic technic has rendered unlimited the possibilitier
as far as construction ¢f planes, motoz's, and instruments is concerned,
but the hurman body has its
p ysical limitations.
Two of the main problems of
the aviato "r a re altitude and speed.
When atmospheric pressure falls
below the
mininmum paLtial oxygen press re required for diffusion of oxygen in the blood,
the pilot experiences oxygen defiency with its
physical and psychological sequel.
even in spite of adequate oxygen supply.
The speed question encompasses level
speeding, angular acceleraticns and c.entrifugal accelerations.
Acceleration
may'give rise to severe circulatory and physiological disturbances.

,/
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Brown,

B.P.,

& HI.

Johnson

1959

MOVING COCO'PIT S ,CLATOR'
.... ýES7

ON

OF THE .MNLIMfM TOLE.XABIE LONGITUDINAL MXANUVER.,NG STA3lILITY.
(National Aeronautic- and Space Administration, Langley Field, Va./
NASA TN D-26

534
Brown, B.P., H.I. Johnson & R.G. Mungall
19'60
SIMULATOR MOTION EFFECTS
ON A PILOT'S ABILITY TO PERFORM A-PRECISF LONGITUDINAL FLYING TASK.
(National Aeronautics and Space Admiaistration, Washington)
NASA TN D-367.
May 1960.
ASTIA AD 236265
SUMMARY:
A program was conducted on the NASA normal acceleration and pitch
(NAP) Sir.ulator to determine the effect that body-motion cues have on the
pilot'-, ability to perform a precision close-ccoipled tracking task. These
tests were conducted with heavy stick-force gradient and with zero-stickfor-e.,gradient over a range of longitudinal stability conditions. 'Pilots
contro'led the' simulator from both a fixed and a moving cockpit.
The results indicate that there was improvement in pilot performance due to
motion cues over the stability'range tested.- The motion cues appreciably
improved the performance of both pilots when the feel forces were absent.
In the absence
The pilots always preferred to be supplied with motion cues.
of feel forces, confusion was exhibited by one pilot as to the proper direction to execute control when bodily-motion cues we!re not pro- ided.

535
Brown, B.P., & G. Merritt Pre'sto-i
196.
LAU',CH-COM•IPLEX CIHECKOUT'AND
LAUNCH-VEHICLE SYSTEMS.
In NASA, Res._its of the First U.S. Manned
Orbital Space Flight, Feb. 20, 1962.
Pp. 45-52,.

536
brown, B. R., and J. G. 'Howlett
1943
SOME ACCELEROMETER RECORDIN'CS IN
AN AIRCRAFT (ANSON)
(National Research Council, Toronto, Canada)
Report from No. 1 Air Observers School & No. 6 Medical Selection Board,
April 1943
Report No. C2505, June 1943.

I
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Brown, C. W,
19,.'
YED AM;D ACCU;RACY OF REACHING, FOR CON7IROLS It DIFT'ERMT
,'kL.A% FROM ThiE r'O,;E: PvSITION.
(Air
Cotrial
Cu-•7and,
Vzight.Patterson

A!-B, Ohio)
ABSTiRACT:

Report No.

MCREXID-694-4H,

28 Jan.

1948

is concluded 'from t',!is sttudv that the preferred locations for
swiLches and knobs for cperation from the prone position are
directly below 2nd forward of the pilot's shoulders.
Control locations become
progrcssive!y less desirable as they are moved upward and to the rear. Areas
to the right and to the left are approximately equal in desirability.

,control

It

levers,

It is further concluded that the Acro Medical Laboratoi-y should apply the
findings and conclusions of this study to the location of accessory controls
in the current B-17 prone position modification project.
(DACO)
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Brown, C. W., E. E. Ghiselli, R. F. Jarrett, E. W. Minium and R. M. U'Ren i949
M\GCYITLDE OF FORCES WHICH MAY BE APPLIED BY THE PRONE PILOT TO AIRCRAFT
CONTROL DEVICES.
(Aero Mcdical Lab., Wright-Patterson AFB, Ohio)
Me:norandum Report No. MCREXD-69L-4J,
4 March 1949 A!.TIA ATI-72377
ABSTI<ACT: A study was maie of the forces which p:'.ots couid be expected to
apply to aircraft controls operated frorr the prone position. These dimensions
of hatid movement suitable for operation of elevator, rudder, and aileron
controls were tested on subjects in each of 9 pr..ne positions and in the seated
position.
From the standpoint of force~s which cat, be applied to hand operated
controls, the prone position compares favorably uith the seated position for
application of pull forces on elevator controls, but is inferior to the seated
position for the rotation urvement normally used ?7-)r
aileron control.
The
push right-push left movement dimension, suitable Zor operation of the rudder
cortrols, is unfavorable for application of high control forces in the prone
position.
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Brown, C. W., E. E. Ghiselli, R. F. Jarre'tt, E. W. Minium & R. M. U'Ren
1950
COMPARISON OF AIRCRAFT CONTROLS FOR PRONE AND SEATED POSITION IN THREEDIXNSIONAL PURSUIT TASK.
(USAF Air Materiel Command, Wright-Patterson Air Force Base, Ohio) AF-TR5956, March 1950.
ASTIA ATI 73 414
ABSTRACT: One hundred and eleven university students were divided into four
groups.
Each group was tested on the same psychomotor pursuit task but utilized
different controls.
Two of the groups operated their controls from the seated
position, and two from the prone position. One of the seated groups used the
conventional stick and ruddc: controls, and the second seated group together wi.h
one of the prone-position groups employed a three-dimensional hand control.
The
second prone-position group used the Amptmann three-dimensional control.

The results indicated thar for either of the positions, seated or prone, the
type of control utilized made little
or no difference as far as petfortance on
the pursuit task was concerned.
However, performance in the prone position was
found to be significantly inferior to that in the seate!d position.
Ti,,- indications are, therefore, that for th*.is kind of task the type of control is relatively
unimportant but the position of the pilot's
body may be a prime consideration.
(ASTIA)
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Brown, C. W., E. E. Ghiselli, R. F. Jarrett-, et al.
1950
MAGNITUDE OF FORCES
WHICH MAY BE APPLIED BY THE PRONE PILOT TO AIRCRAFT CONTROL DEVICES.
III.
FOOT CONTROLS.
(Air Materiel Command, Wright-Patterson AFB, Dayton, Ohio)
AFTR 5955, Feb. 1950.
ATI-70 936

ABSTRACT:
Forces which may be applied by extension of the foot from each of five
initial
angular positions were determined for twenty-seven male subjects, twentyfive of whom wcre former pilots.
The limits of practical usefulness of control
by dorsi-extension of the foot seem to be about 85 degrees -105 degrees.
Beyond
these limits performance is erratic.
The forces exerted through dorsi-extension
increase steadily with increased flexion of the foot.
Response is equally effective in the right and left feet.
(AUTHOR)
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Brown, C.- W., E. E. Ghiselli, R. F. Jarrett,
E. W. Minimum and R. M. U'Ren.
1950 MAGNITUDE OF FORCES WHICH MAY BE APPLIED BY THE PRONE PILOT TO
AIRCRAFT CONTROL DEVICES. II.
Two-Dimensional Hand Controls. (Air
Material Command, Wright-Patterson AFB, Ohio)
AF TR 5954, Feb. 1950.
ABSTRACT:
The maximum forces which could be applied in the vertical direction
(up and down) and in a horizontal arc were measured for the thirty-seveii nen
in several prone position situations.
Much greater forces could be applied
to horizontal rotation than to the lifting or depressing movements.
Ave'raging
all
bed positions the means were 114 pounds for the "up" movement, 138 pounds
for "down", and 269 and 260 pounds, respectively, for right and left
rotation.
When instructed to apply to a given dimension of control movement "as much
pressure as you can and still
keep enough reserve so that you fell
you could
retain control over the other movements, and be prepared to make emergency
adjustments as would be necessary in the flying situation," these pilots
ap'lied about 59% of their maximum forces to the controls.
Altering the elevation of the bed and its

horizontal distance from the control

handles influenced the forces which could be applied.
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Brovn, C.
1960 BIBLIOGRAPHIC STUTDIES OF AFOSR INFORMATION STORES
(Library of C,)ngress, Washington, D.C.)
Project 9769(803), 'Contract
CSO 680-60-4; AFOSR, LMS.
ABSTRACT:
Novel techniques of indexing coding, and machine.storage, search,
aud retrieval to be carried out elsewhere under this task (e.g., Western
Reserve University, Documentation, Inc., Zator Co.) require a collection of
abstracts for experimentation.
This conLract will provide AFOSR abstracts
for this purpose by making'a chronological compilation of abstracts of all
AFOSR Technical Notes and Technical Reports issued between 1 January 1954
and 31 December 1958.
These abstracts are to be suitably indexed by good
standard methods to provide a valid basis for comparison with new techniques.
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Brown.

D.
1961
-THE DIESEL-POWERED BALLISTIC CENTRIFUGE
(U.S. Navy Bureau of Naval Weapons) Contract NOrd 16640, ABL/X-69,
.'Tct. 1961.
ASTIA AD 266 363

ABSTRACT.
Allegany Ballistics Laboratory has designed and constructed a
centrifuge fer use in ballistic and physical testing of rockets and rocket
either ignited or unignited.
uepending upon ite size ofi
- ckeL O,, iZ.Jponent, forces up to 55 g can be applied.
Upon approved request, this centrifuge can be made available to outside ..gencies.
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Brown,

D.
19bl
THE DIESEL-POWERED BALLISTIC CENTRIFUGE.
(Allegany Ballistics Lab.,,Hercules Powder Co., Cumberland,
Report no. ABL/X-69, ASTIA AD 266 363

Md.)

ABSTRACT: A description is given of the Allegany Ballistics Laboratory ballistic
centrifuge which is used in ballistic and physical testing of rockets and
rocket components.
Certain flight conditions are simulated by centrifuging a
rocket either ignited jr unignited.
Depending upon the size of the rocket or
component being tested, forces up to 5ý g can be applied.
(Author)

-

186

-

545
Brown, D. W.
1961
A RECORDING TECHNIQUE FOR KITE BALLOON YAW BEHAVIOUR A!ND
ACCELERATIONS, AND SOXE EXPERIMENTAL RESULTS.
(Royal Aircraft Establishment, Farnborough, England) Tech. Note Mech. Eng. 343. ASTIA AD-275 073
SLI'21ARY:
The continued deinand for kite balloons as carriers for experimental
equipr•.nt, and for other purposes, stimulated a study of balloon flight behaviour
to improve stability.
This note describes methods developed for recording balloon yaw behaviour, and
gives restilts obtained from some experimental balloons.
Photography was used to record balloon lateral displacements and sideslip angles,
and balloon lateral accelerations were derived therefrom.
A second method of obtaining balloon accelerations employed an accelerometer, the
attitude of which was measured by a gyroscope.
This method is suitable for longer
duration records where peak accelerations are required rather than a detailed
history of balloon yaw behaviour.
Both methods are promising and could be combined
and simplified to obtain more accurate results for less effort.
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Brown, E.L.
1960 HUMAN AND SYSTEM PERFORMANCE DURING ZERO "G"
In Vistds In Astronautics (2nd symposium) (New York: Pergamon,
Pp 85-90.

1960)

ABSTRA(,1Z: Research areas covered by this article include: (1) Human pe'f-a-,e
on motor and mental taska; (2) Locomotion of Individual humans inside large
space vehicles; (3) Locomotion of Individual humans outside space vehicles;
(4) Human perceptive orientation during zero g; (5) Behavior of liquids during
zero-g; (6) Fluid transfer problems during zero g; and (7) Heat transfer problems
during zero g.

(
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Brown, F.W., III & R.N. Lee
1953
A BIOPHYSICAL ANALOG FOR EXPLOSIVE
DECOMPRESSION STUDIES IN ANIMALS.
(U.S. Navy Mine Defense Lab.,
Panama City, Fla.* Medical Research Report No. 3,
April 1953.
ASTIA AD 226 301
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1949
EFFECTS OF TERA-ETHYLBrown, G.E., Jr., E.H. Wood & E.H. Lambert
AMIIONILN. CHLORIDE ON THE CARDIOVASCULAR REACTIONS IN MAN TO CHANGES IN
POSTURE AND EXPOSURE To CENTRIFUGAl. FORCE.
Physiol. 2:117-132, Sept. 1949.
J. Ap•p.
ABSTRACT: Studies of man's reactions to the effects of gravity produced by
tilting erect to 700 from the supine position or by exposure to positive acceleration (centrifugal force) reveal that a fall in arterial blood pressure and
These physiologic effects are quickly coman increase in heart rate result.
pensated for by reflex mrchanisms mediated by the autonomic nervous system which
produce an increase in arterial pressure at heart leveland a subsequent slowing
in heart rate.
The intravenous injection of 5.5 to 7.7 mg. of tetra-ethyl-armmonium chloride
per. kilogram of body weight has been found to block these reactions for periods
of 5 to 15 minutes so that arterial pressure continues to fall often to levels
The marked decreases in arterial
that produce symptoms of cerebral anoxemia.
pressure fail under these circumstances to produce compensatory alterations in
heart rate.
The compensatory cardiovascular reactions induced by tilting to an
upright position of 700 or exposure to centrifugal force are gradually recovered
in a period of from 10 to 45 minutes after injection of the drug.
Simnitaneous studies of arterial pressure, heart rate, venous pressure and
volum.e of the leg indicate that these compensatory reactions which determine
ran's tolerance to the upright position or positive acceleration are chiefly
'concerned with the arterial rather than the venous side of the circulation.
The failure of reflex vasoconstriction to compensate for the increased hydrostatic pressure in the dependent parts of 'the body and thus to prevent an
increahe in blood flow through these parts, rather than reduced venous re~urn
to the heart, is the primary factor accour.ting for tfie reduction of man's
tolerance to positive acceleration after the administration of tetra-ethylammonium chloride.
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Brown,

G.L., B. Mc^,'dle, & J.W. Magladery
1942
CLINICAL INVFSTIGATIONS
INTO AIRSICKNESS.
(WA , Institute of Aviation Medicine, Farnborough)
FPRC 410(a), ran. 1942.

550
CARDIOVASCULAR AND RESPIRATORY
1951
Brown, G.W., M.D. Brown & H.M. Hines
CHANGES ASSOCIATED WITH EXPERIMENTAL CONCUSSIONS IN DOGS.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 6737

Oct.• 1951.
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Brown, G.W.,

M.L.

Brown and H. M. Hines

1952

EFFECTS OF EXPERIMfENTAL

CONCUSSION ON BLOOD FLOW, ARTERIAL PRESSURE AND CARDIAC RATE.
Am. J. Physiol., 170(2):294-300, Aug. '1952

ABSTRACT: These experiments sought direct and continuous medsuremrent of blood
flow, blood pressure' and cardiac rate in the comnon carotid artery of dogs
before, during and after experimental concussion.

552
Brown, J.H.U., ed.
(New York, London:

PHTYSIO.OGY OF MAN IN SPACE
1963
Academic Press, 1963)

Contents include the following papers:. "Neuromuscular Aspects, of
ABSTRACT:
Space Travel" by C.H. Bo2u-e; "Acceleration" by E.F. Lincberg and E.H..Wood;
"Stress" by C.E. Hall; "Human Tolerances" by B. Balke; "Psychological Aspects
of Space Flight" by R.M Chambers and R. Fried; "Biomedical Capsules" by C.D.
Green; "Space F ight Dynamics -- Weightlessness" by W.R. Hawkins; and "Ecological
Systems" by B.E. Welch.

553
VALIDITY OF THE
n.d.
Brown, J. L., H. Kuehnel, F. Nicholson, & A. Furterweit
(Bureau cf Medicine and Surgery)
CENTRIFUGE AS A FLIGHT SIMULATOR
Task MR005-15-1003-l, Rept. No. 4

554
Brown,

1955
ACCELERATION AND HLM.AN PERFORMANCE: A SURVEY OF RESEARCH
J.L.
(Aviation Medical Acceleration Lab., Naval Air Development Center,
Report No. NADC-MA-5503, 22 March 1955,
Johnsville, Pa.)
ASTIA AD-59257

This report summarizes the important research which has been
ABSTRACT:
conducted to date on the problem of human performance under acceleratioa.
The material has been grouped according to five major headings; the senses,
simple motor behavior, complex tasks, cognitive processes, and psychological
Research relevant to each of the-e classifications is reviewed"
effects.
important questions which appear to remain unanswered are raised, and sug-"
It appears
gestions are made regarding desirable lines for future research.
that only a very limited amount of research has been -.onducted relating to

actual performAnce sequences which may ue required of pilots-exposed -to-acceleration.
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ACCELERATION AND HLUMAN PERFOWY.ACE:
1955
Brown, j.L., & M. Lochnor
A SURVEY OF RESE. AN...
. Avmiation led. 27(l):32-49,
Feb. 1956
Sce also (Naval School of Aviation Medicine, Penspcola, Fla.)
":,'..DC-XjA-5503, 22 Xarch 1955. ASTIA AD 59 257

,.hY~'.CT:

There is

,,-,,i:.g interest in such problems as the op

,im
-' ::i'.,

P"L- Lo be uscd in cstablishing manmade satellites.
These deve!1
ents"..
&;,c.
Lrc,.,
a need for i;-na:.rion concerning the effects of acceleration on :....'.
a.ility
to perform. v=rious control f '.x.cti ns and on his perfcrmoance capaailities
in ja:crai undt a variety of acceleration conditions.
it is,
the&cfore, et
i:,urcst
to revieQ rwcea,r.i in this general area.
There are --any ways iz/, "hi "
e:v'os,.ire to acceleratiOn May iterfere
wIh a pilot's
performance.
For...
v..,
pcrirmn'ance dccremcnts nav be a dirtct resalt of the effects of acce~oratitn cn
rho senses lecause i! is t'hrough the meedi•
of the sensea that the p: ot reccuvcs all i, fornation upon which are based his actions in controlling; the
air,-,.ft.
Of primary importance are the visual, vest.bAlar, kinesthetic,, and
a•-ict'y senses.
It is essential to consider the mec'hanical efe.s of
acceleration on movement of various parts of the body.
Syeed of movement a ,the distance: through Wlii
with accclpration.
Frc,ia f ft ct ed 'y
accelerIAr in.

noti[ i
which

-I-n
i'
tu pihlot is

in I giivrC directi ,n will vir,
crapAl.. of exerting will al ,.
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Brown,

J. I.., R. F. GrAy, & H. N. Hunter
1055
THE EFFECTS OF MACITUGE AdND
DUVI.',.\Iu:: OF ACCELERATIVE FORCES O, IIUYAN PERFORY•,;CE.
PHASE I AMiD II.
(Navul Air Duvvlopment Ctr., Johnsville, Pa.)
Project NY, 001 111 301;
")1 Dc. 19•5

A2T;,.T',ACT:
Probl -s of pilot performance requirement's which may ext-t duri. ., or
i;.
,..it
ly after, V.xpooure to acceleration have Wen surveyed in several area,"
and a i trateure search has been complet .'C.
'it has been concluded that one of the
mot critical situations requiring investigation is the air-to-air
co:::.'mat s~ tu.t ion.
In this situt
ion, the iL terceptor pilot may be requird to )e rfo rm a c,ý:p,, x mi. h:le control iunct ion while, at the syme time, he is exposed to rel.it ,.ely
hih
,cc, cration
in maintaining purigut of the targct.
An experinental dW'ign
h to,>own formulated to invc -t igate this probl ,emon the AMMAL centrifuge .
Program mi.ng (if the experimental conditions will be accomplished with analog computing
equipmcnt.
A survpy is being made to determine what available computer equlpcis best suited to this particular experiment and to other similar ones which :.,y
be conducted on the centrifuge.
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Brown, J.L., R.F. Gray, B. Lewis, B.F. Burgess, & M. Chianta
1955
RODCONE INTERACTION IN THE DARK ADAPTED EYE.
(Paper, American Psychological
Association Convention, Aviation Medical Acceleration Laboratory, Naval
Air Development Ctr.) Johnsville, Pa., Sept. 1955)

ABSTRACT:
Spectral sensitivity of the dark-adapted eye is usually expressed
in terms of the scotopic cuninesity curve.
Although this curve affords a good
descritpion of sensi~ivity for light detection, it is unlikely to represent
sensitivity for such visual functions as recognition of complex forms when
these are presented in short flashes to the dark-adapted eye.
It was the pur'pose of this experiment to determine possible changes in the relative contributions of rods and cones to "sceing" by the dark-adapted eye with changes in
the criterion of threshold".
(American Psychologist 10(8):443-444.
Sept. 1955)
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Brown, J. L., R. F. Gray, B. LUwis, B. F. Burgess, & M. Chianta
1955
VISUAL
FUNCTION UNDER STRESS (Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 110 300; 31 Dec. 1955
ABSTRACT7
A preliminary experiment has been performed on Lie centrifuge.
It was
determined that acceleration tolerance, when based on a subject's ability to respond
to a visual signal, may be influenced by the luminance of the signal and tht portion of the retina which is stimulated.
Time required for a subject to react to
a signal increases as the signal is made dimmer.
For a fixed signal luminance,
reaction time remains constant and shows no gr.dual increase with increased accel,eration. Experiments are in progress in a low pressure chamber and with oxygenpoor gas mixtures, the results of which uill afford quantitativa data on the
impairment of vision at altitude for a variety of visual tasks, from the gross
det,.ction of light to the discrimination of fine detail.
A validating experiment
has been completed to check the experimental procedure at normal atmospheric
pressure.

559
Brown, J.L.
1956
THE STUDY OF WJMAN PERFORMANCE LIMITATIONS UNDER
CONDITIONS OF ACCELERATION.
In Proceedings of the Twentieth International
Physiological Congress, Brussels. Belgium, 1956)
Pp. 1020-1021

,/
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Brown, J.L.

1957

SUBJECTIVE PREFERENCE AMONG DIFFERENT MODES OF CLOSED-

LOOP OPERATION OF THE CENTRIFUGE FOR FLIGHT SIMULATION.
(U.S.

9 Dec.

Naval Air Development Cente-,

Johnsville,

Pa.)

NADC-MA 9535,

1957.

ABSTRACT:
Four simulations, using the three degrees of freedom capability of
the human centrifuge at AMAL, were investigated.
They were defined as follows:
(1) counterclockwise centrifuge rotation with the subject facing in the
direction of rotation and the inner gimbal position compensated for th, angular
acceleration of the main arm, (2) counterclockwise centrifuge rotation with
the subject facing in 'the direction of rotation and the inner gimbal position
not compensated for angular acceleration of the arm, (3) clockwise centrifuge
rotation with the subject facing in the direction opposite that of rotation and
the inner gimbal position not compensated for angular acceleration of the main
arm, and (4) clockwise centrifuge rotation with the subject facing the direction
opposite that of rotation and with the inner gimbal position compensated for
angular acceleration of the arm.
Four subjects were run while performing 8
maneuvers under each of the 4 conditions'of centrifuge operation in a given run.
Three of the subjects remarked that conditions 2 and 3 were less provocative
of nausea than other conditions.
All four subjects remarked that the operation
of the centrifuge felt
smoother under conditions 2 and 3 than under the other
conditions.
It is concluded that with the computer system employed in this
investigation, differences in realism introduced by changing the direction of
rotation of the centrifuge or altering the nature of inner gimbal motions were
not clearly perceived by the subjects.
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Brown, J.L., W.H.B. Ellis, M.G. Webb, & R.F. Gray
1957
THE EFFECT OF
SIMULATED CATAPULT LAUNCHING ON PILOT PERFORMANCE.
,(U.S.
Naval Air Development Center, Aviation Medical Acceleration Lab.,

Johnsville,

Pa.)

NADC-MA-5719,

31 Dec.

1957.

ASTIA AD 156 851.

ABSTRACT,
Four subjects were exposed to acceleration patterns which
simulated the accelerations of catapult launchings up to 11.3G.
Subjects
were trained in a task which required stabilization, by manipulation of
a control stick, of disturbances of a standard pitch and roll indicator,
Scores for performance were obtained during a control period prior to
acceleration exposure and immediately f..lowing exposure.
Performance
imnediately following exposure showed no decrement at any level of acceleration when compared with performance prior to exposure.
Some discomfort at
the higher levels of acceleration was attributed to a negative component
of acceleration on the subject which was proportional to the sine of the
angle formed by the seat-back witv the vertical.

562
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THE EFFECT OF POSITIVE ACCELERATION ON
1957
Brown, J.L., & R.E. Burke
(U.S. Naval Air Development Ctr., Johnsville, Pa.)
VISUAL REACTION TIME.
NADC-MA-5712. ASTIA AD 143 551
"See also •. Aviation Med. 29(l):48-58. 1958
ABSTRACT: Reaction time to visual test signals was measured for two subjects
during exposure to positive acceleration. Two test light luminances, 4560
millilamberts and 0.025 millilambert, and two regions o. the retina, one close
to the foveal center of the eye and the other far removed from the fovea, were
investigated. When measured in terms of a visual effect, acceleration tolerance
was higher for the brighter light. It was also higher when the more central
region of the retina was stimulated. Reaction time is increased significantly
with increases in positive acceleration below the tolerance level. Increase
in reaction time does not occur until after a minimum of about 5 seconds exposure
to acceleration between 3 and 6 G. (AuthorX
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Brown, J.L., W.H.B. Ellis, M.G. Webb & R.F. Gray
1957
SIMULATED CATAPULT TAUNCHING ON PILOT PERFORMANCE.
(U.S. Naval Air Development Center, Johnsville,
31 December 1957.
ASTIA AD 156 851.

Pa.)

THE EFFECT OF
NADC-MA-5719.

ABSTRACT: Four subjects, were exposed to acceleration patterns which simulated
the accelerations of catapult launchings up to 11.3G.
Subjects were trained in
a task which required stabilization, by manipulation of a cont'rol stick, of
disturbances of a standard pitch and roll indicator. Scores for performance
were obtained during a control period prior to acceleration exposure and immediately following exposure.
Performance immediately fol-lowing exposure
showed no decrement-at any level of acceleration when compared with performance
prior to exposure.
Some discomfort at the higher levels of acceleration was
attributed to a negative component of acceleration on the subject which was

proportional to the sine of the angle formed by the seat-back with the vertical
564
Brown, J.L. & J.H. Hill 1957 HUMAN PERFORMANCE LIMITATIONS IN AIRCRAFT CATAPULTING AND ARRESTING
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR22 April 8, 1957
ABSTR•.CT: In order to study the effects of accelerations encountered in catapult
launching on pilot performance immediately following launching, it is necessary
to determine the nature of this performance and to select critical aspects of
performance for investigation. To ascertain performance requirements, five jet
pilots with considerable catapulting experience (100 launchings), eight jet
pilots and four AD-5N pilots were interviewed. A surrnary of the findings of
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Sthese

interviews is giver..

On the basis of information obtained, it was decided

that the most important aspect of pilot performance immediately after catapult
launching is that which relates to the maintenance of correct aircraft attitude.
Accordingly, instrumentation for a task which required the stabilization of a
pitch and roll indicator by manipulation of an aircraft control stick has been
designed and constructed for tests on the AMAL centrifuge.
565
1958
PLANS FOR DYNA, SOAR I CENTRIFUGE EXPERIMENT
Brown, J. L.
Letter Rept. TED ADC RS-7019,
(Naval Air Development Cir., Johnsville, Pa.)
Serial 01017, 10 Nov. 1958

566
1958
AIR-TO-AIR TRACKING DURING CLOSED-LOOP CENTRIFUGE
Brown, J.L.
OPERATION.
(U.S. Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 159 716
NADC-MA-5803, 10 March 1958.

Performance was studied on the centrifuge in a simulated, air-toABSTRACT:
air tracking situation. Centrifuge motion was controlled by manipulations
of aircraft controls located in the centrifuge gondola in such a way that
subjects were exposed to acceleration patterns which were appropriate to their
It was found that performance of the
performance in the tracking situation.
tracking task showed a statistically significant decrement under experimental
conditions as compared with control conditions with the centrifuge stationary.
A score which represented flight coordination showed a statistically significant improvement under experimental conditions as compared with control conditions.

567
AIR TO AIR TRACKING DURING CLOSED
1958
Brown, J.L., & C.C. Collins
(Naval Air Development Ctr., Johnsville, Pa.)
LOOP CENTRIFUGE OPERATION.
ASTIA AD 159 716.
NADC-MA-5803, 10 March 1958.
See also J. Aviation Med. 29(11):794-804
ABSTRACT:
Performance was studied on the centrifuge in a simulated aiU-toCentrifuge motion was controlled by manipulations
air tracking situation.
of aircraft controls located in the centrifuge gondola in such a way that
subjects were exposed to acceleration patterns which are appropriate to their
performance in the tracking situation. It was found that performance of the
tracking task showed a statistically significant decrement under experimental
conditions as compared with control conditions with the centrifuge stationary.
A score which represented flight coordination showed a statistically significant improvement under experimental conditions as compared with control conditions.
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Brown, J.L. & C.C. Collins
CENTRIFUGE OPERATION.

•.

1958
AIR -TO-AIR TRACKING DURING CLOSED LOOP
Aviation Med. 29(1l):794-804

ABSTRACT: The Navy centrifuge was converted to a flight simulator to provide a
method !or a study of the interaction between pilot performance and acceleration.
Flight instruments and controls were installed in the gondola of the
centrifuge which effected control of centrifuge motions (rotation of the gondola
and rotation of the arm) by an analog computer.
Five subjects were' required
to fly the simulator in a coordinated fashion (minimal lateral acceleration)
while centering a moving target on a simulated radar scope.
All subjects were
obsetved to perform better in vertical tracking when the centrifuge was at rest
than during acceleration up to 2.5 g, but no significant difference was observed in horizontal tracking.
Direction of rotation of the centrifuge had no
effect on tracking performance.
Flight coordination was considerably improved
when the centrifuge was in motion.
It is concluded that acceleration patterns
appropriate to a given flight simulation problem result in a decrement in tracking performance.

569
Brown, J.L., & R.E. Burke
1958
THE EFFECTOF POSITIVE ACCELERATION ON
VISUAL REACTION TIME.
J. Aviation Med. 29:48-58
See also (Naval Air Development Ctr., Johnsville, Pa.) NADC-MA-5712,
12 Aug. 1957.
ASTIA AD 143 551.
ABSTRACT: Reaction time to visual test signals was measured for two subjects
during exposure to positive acceleration.
Two test light luminances, 4560
millilamberts and 0.025 millilambert, and two regions of the retina, one close
to the foveal center of the eye and the other far removed from the fovea, were
investigated. When measured in terms of a visual effect, acceleration tolerance
was higher for the brighter light.
It was also higher when the more central
region of the retina was stimulated.
Reaction time is increased significantly
with increases in positive acceleration below the tolerance level.
Increase
in reaction time does not occur until after a minimum of about 5 seconds exposure
to acceleration between 3 and 6 G.
(Author)
570

Brown, J.L.
1958 THE STUDY 071 HI.MAN PER-ORMANCE LIMITATIONS IN AIRCRAFT
CATAPULTING WITH A LINEAR TRACK: LETTER REPORT ON PROPOSED EXPERIMENTAL
PROGRAM
U.S. Naval Air Development Center, Johnsville, Pa. NADC-MA-LR61, August 13, 1958
ABSTRACT: It is necessary to gain
ation a pilot can tolerate without
a level he can withstand and still
ing aircraft stability. There are

more information on how high a level of accelerphysiological effects or injury and how high
perform those functions necessary for maintainseveral areas in shich additional information
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is required: (1) the effect of acceleration on more complex tests, (2) the rate
of onset of acceleration must also be investigated in terms of its uffect on
the performance of a complex task, and (3) the possibility of vestibular effect
Apparatus requirements to
following exposure to high linear accelerations.
perform the experiments necessary are stated along with the physiological data
An experimental program is outlined.
required.

571
1958 DYNA-SOAR I CENTRIFUGEEXPERIMENT; LETTER REPORT CONCERNING
Brown, J.L.
PLANS FOR.
1,1.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR71 Nov. 10, 1958
Confidential
572
TRACKING PERFORMANCE DURING SIMULATED EXIT AND
1958
J.L.
(Naval Air Development
KRENTRY FLIGHTS OF THE X-15 RESEARCH AIRCRAFT.
ASTIA AD 157 843.
NADC-MA 5801, 15 Jan. 1958.
Ctr., Johns',ille, Pa.)

Browr,

573
THE BIO-DY1,AMICS OF LAUNCH AND RE-ENTRY.
1959
Brown, J.L.
Military Med., 124(11):775-781.
Also in Med. Affairs, 1(2):8-10; 26-27, Autumn 1959.
See also Naval Res. Rev., May, 1959, pp. 8-15

ABSTRACT: Acceleration tolerance, effects of acceleration upon man's performance, and human adaptability to space flight are dis'cussed briefly.

574
E BIODYNAMICS OF LAUNCH AND REENTRY.
1959
Brown, J.L.
Naval Res. Rev., May 1959, pp. 8-15
1959.
See also Medical Affairs 1(2):8-10, 26-27, Autunu,
See also Military Medicine 124(11)-.775-781, 1959.
ABSTRACT: It has been demonstrated that, as a passenger, man can tolerate the
acceleiation and vibration stresses which may be encountered in flight, to and
from spar.: if he is provided with adequate mechanical support and restraining
equipment, and if adequate design and damping are employed in constructing the
Little '.s known about man's motor performance capabilities under the
vehicle.
Fluctuations of acceleration will vary
above-mentioned conditions, however.
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the effective weight of the pilot's arms and hands and may result in-inadvertent
movements of the controls. With each change, the range of frequencies over which
his muscles can be expected to exert control will undoubtedly change and so will
the optimum characteristics of the controls he is operating. It is recommended

that efforts should be increased in the systematic study of the dynamic relations
between a pilot and his controls in order to determine the frequency response
characteristics of his limbs in various positions under different conditions of
acceleration.
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Brown, J.L.
1959
THE BIODYNAMICS OF LAUNCH AND REENTRY
Medical Affairs 1(2):8-10, 26-27, Autumn, 1959.
See also Naval Res. Rev., May 1959, pp. 8-15
See also Military Medicine 124(11):775-781, 1959.
ABSTRACT: It has been demonstrated that, es a passenger, man can tolerate the
acceleration and vibration stresses which r-ay be encountered in flight to and
from space if he is provided with adequate mechanical support and restraining
equipment, and if adequate design and damping are employed in constructing the
vehicle. Little is known about man's motor performance capabilities under the
above-mentioned conditions, however.
Fluc-uations of acceleration will vary
the effective weight of the pilot's arms and hands and may result in inadvertent

movements of the controls.

With each change, the range of frequencies over which

his muscles can be expected to exert control will undoubtedly change and so will
the optimum characteristics of the controls he is operating.
It is recommended

that efforts should be increased in the systematic study of the dynamic relations
between a pilot and his controls in order to determine the frequency response
characteristics of his limbs in various positions under different conditions of
acceleration.
576
Brown, J .L.
1959
CENTRIFUGE SIMULATOR STUDIES OF THE EFFECTS OF FLIGHT
ACCELERATION ON PILOT PERFORMANCE.
(Franklin Institute. Symposium on Med.

Instrumentation, May 18, 1959.)

p. 52.

577
Brown, J.L. 1959 CHANCE VOUGHT PROJECT FOR THE STUDY OF PILOT PERFORMANCE DURING
CENTRIFUGE SIMULATION OF THE BOOST ACCELERATION OF THE DYNA-SOAR ORBITAL
VEHICLE EXIT FLIGHT (Aviation Medical Acceleration Laboratory, U.S. Naval

Air Development Center, Johnsville, Pa.) Report No. NADC-MA-LR 84, 22 April
1959, ASTIA
(Confidential)
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578
Brown, J.L.
1959
CHANCE VOUGHT PROJECT FOR THE STUDY OF PILOT
PERFORMANCE DURING CENTRIFUGE SIMULATION OF THE BOOST ACCELERATIONS OF

THE DYNA 'SOAR ORBITAL VEHICLE EXIT FLIGHT. (US Naval Air Dev. Ctr.,
Johnsville, Pa.) Letter Rept. No. TED-ADC-RS-7019, Serial 0365,
22 April 1959.
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Brown, J.L., H.' Juehnel et al.
1960
COMPARISON OF TRACKIIE PERFORMANCE IN
THE TV-2 AIRCRAFT AND THE ACL COMPUTER/AMAL HUMAN CENTRIFUGE SIMULATION OF
AIRCRAFT.
(Naval Air Development Center, Johnsville, Pa.) NADC-MA-6016,
Nov. 1960. ASTIA AD 250 129.
ABSTRACT: A tracking task was performed by each of six subjects in a TV-2
aircraft, in a static simulation of the aircraft and in each of two centrifuge
modes of simulation which provided acceleration forces similar to those encountered in the aircraft. Centrifuge accelerations were controlled by pilot performance in the simulation. A preliminary analysis of tracking performance was conducted based on absolute error. In order to perform this enalysis it was necessary to filter cut low frequency biases which affected data in the aircraft but
not in the centrifuge. Conclusions from the analysis must be qualified accord-

ingly. Tracking performance on the centlifuge was inferior to performance under
static conditiens.
In the case of four subjects who are qualified pilots, performance in the aircraft was consistently superior to performance on the centrifuge and frequently superior to performance under static conditions.
The subject,
a nonpilot, who had the best performance on the centrifuge, had the poorest performance in the aircraft. A spectral density analysis of results of the experiment will be' presented in a subsequent report.

580
Brown, J.L., H. Kuehnel, F.T. Nicholson & A. Futterweit 1960
COMPARISON
OF TRACKIME PERFORMANCE IN THE TV-2 AIRCRAFT AND THE ACL COMPUTER/AMAL
HUMAN CENTRIFUGE SIMULATION OF THIS AIRCRAFT.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-6016/NADCAC-6008, 7 Nov. 1960.
ASTIA AD 25J 129.

S..

ABSTRACT: The analysis of this experiment does not indicate any advantage in
the use of the centrifuge for the study of pilot tracking performance in a
maneuvering aircraft when the maximum linear acceleraticns are on the order
of 5 G. Anomalous angular motions Of the centrifuge, which in this experiment
caused disorientation and nausea of the subject pilots, probably served to
offset any advantage gained by the inclusion of the acceleration forces in the
simulation. For the tracking tasks employed in the present experiment, the
results of work with a static, or fixed-base, simulator provided just as good
a basis for prediction of the way in

task in
It

is

which pilots would perform a specific

the aircraft as did work performed on the centrifuge.

probable that the primary advantage of a centrifuge simulation lies

-
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in situations in which linear acceleration forces are sufficiently high
to have an appreciable mechanical effect on a pilot, are sustained for
relatively long durations, and are introduced primarily as a result of
action of longitudinal thrust or longitudinal drag and not by angular
motions. These are the conditions which will prevail in space flight.
Although the validity of centrifuge simulations of space vehicles cannot
be assessed until space missions are flown, the centrifuge provides the
only way in which effects of acceleration encountered in rocket vehicles
such as the X-15 and the Mercury capsules can be studied at all in advance
of actual missions into space.

581
Brown, J. L.
1961
ACCELERATION AND MDTOR PERFORMANCE.
Human Factors, 2(4):175-185, Jan. 1961
ABSTRACT: Experiments concerning the effects of acceleration on motor performance are discussed in a sequence which illustrates the evolution of research
techniques in recent years.
In the simplest of these techniques, performance
is evaluated during or inmmediately following exposure to pre-programmed acceleration time histories.
A more complex technique involves the study of'
interaction of subject performance with the pattern of acceleration experienced.
Accelerations are actually controlled by subject performance by means of an
analog computer cuntrol system.
Certain limitations of centrifuge simulations
are discussed.

582
Brown, J.L., & H. Tremblay
1961
COMPARISON OF TRACKING PERFORMANCE IN THE
TV-2 AIRCRAFT AND THE ACL COMPUTER/AML HUMAN CENTRIFUGE SIMULATION OF THIS
AIRCRAFT.
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC
Committee on Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr.,
Moffett Field, Calif.)
See also (Naval Air Development Ctr., Johnsville, Pa.) NADC MA 6016/AC-6008,
7 Nov. 1960.

583
Brown, J. L.
1961
ORIENTATION TO THE VERTICAL DURING WATER I'ORSION
Aerospace Medicine 32(3):209-217, March 19 1.
ABSTRACT: To determine the extent of possible disorientation in a liquid
environment when visual, tactual, kinesthetic, and buoyancy cues are largely
eliminated, Ss were immersed in water at 18 or 25 ft. and then rotated in a
tucked position on a rod through 3, 4, or 5, re vlutions. Rotation was
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upright, forward, down,
terminated with the head in one of four positions:
or back. Ss then attempted to point in the up direction, then to nod the
head and correct the direction of pointing if necessary, and, finally, to
swim slowly toward the surface. The results (errors in pointing, correction
after head movement, etc.) were interpreted with respect to the function of
Suggestions were made about procedures for
the utricles as g sensors.
(Tufts)
simulation of zero-g.

584
SENSORY AND PERCEPTUAL PROBLEMS RELATED TO SPACE
1961
Brown, J. L., ed.
REPORT OF A WORKING GROUP OF THE PANEL ON PSYCHOLOGY ARMED FORCES-FLIGHT.
(National Research Council, Wash., D.C.)
NRC COMMITTEE'ON BIO-ASTRONAUTICS.
72. ASTIA AD-757 215
w
•4Pu•,liz.
CONTENTS:
Introduction
Space Flight missions
Launching, orbital flight; lunar flight; interplanetary flight; landing
Unique aspects of space flight
Vision outside the space vehicle
Classification of tasks; relation of tasks to phases of space flight:
(1) Launch;
(2) Orbit;
(3) Lunar and interplanetary flights; and(4) Landing
Additional problems relating to vision outside of the space vehicle:
(1) High illumination levels;
(2) High contrast;
(3) Empty field myopia; and
(4)the limits of visual acuity
Suggested areas of research:
(1) Attitude control;
(2) Reconnaissance;
(3) Detection;
(4) Rendezvous;
(5) Navigation; and
(6) Landing
Visual problems within the space vehicle
Aspects of the problem which are unique to space flight;
Visual display problems;
Display design;
Orientation within the space vehicle system;
Suggested areas of research:
(1) Display design;
(2) Astronomical Navigation;
(3) -Vehicle -illumination; and
(4) Visual orientations in environments having unique geometry
Non-Visual sensory and perceptual problems.
The relevance of theories of sensation and perception to problems in space flight
(ASTIA)
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Brown, J.

L., H. Tremblay, G. H. Byford,

et al

1961

ABSTRACTS OF PAPERS TO

BE PRESENTED AT THE MEETING OF THE PANEL ON ACCELERATION STRESS OF THE
ARMED FORCES-NRC COMMITTEE ON BIO-ASTRONAUTICS, 6-11 MARCH 1961, NASA AMES
RESEARCH CENTER, MOFFETT FIELD, CALIFORNIA.
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Brown, R.B., J.R. Brett, & J.G. Howlett 1943 SWING SICKNESS AND A HISTORY OF
(NRC, Canada, Com. Avn. Med.)
MOTION SICKNESS IN RELATION TO AIRSICKNESS.

"

194 3

THE RELATIONSHIP BETWEEN APPARENT DISPLACE1949
Brown, Robert H. et al.
MENT AND MOTION TN THE OCULOGYRAL ILLUSION (Joint project Rept. No. 1,
(Tulane University in cooperation with Naval School of Aviation Medicine
ASTIA TIP U7477.
and Research, Pensacola, Proj. NM 001 002) May 1949.
ABSTRACT: Under the proper conditions, angular acceleration gives rise to
a well defined apparent movement which has been termed the oculogyra] illusion.
This illusion comprises apparent displacement of a visual target as well as
In the case of an object in actual motion, real displaceapparent motion.
ment, that is, change in position, has a very definite relationship in
On the other hand, the illusory
duration and magnitude to the causal motion.
apparent motion, does not
during
observed
as
here,
displacement reported
The relationship between these two
obey such precise or meaningful laws.
characteristics was studied by rotating 12 subjects in a Link Trainer at
During
They were then decelerated to 0 rpm rapidly.
26 rpm for one minute.
and after rotation the subject's head was maintained at a fixed 15 degree
The target was observed only during the last 15 secords
forward inclination.
of rotation and until the illusory effects subsided; the eyes were closed
Each subject was given 5 trials
during the initial 45 seconds of rotation.
One half of the subjects
at 7 minute intervals per day and 10 daily sessions.
reported or. motion phenomena in the first 5 sessions and displacement phenomena

in the second five sessions.
588
APPARENT DISPLACEMENT
1950
Brown, R. H., H. Imus, J. 1. Niven, & A. Graybiel
ONR Monthly Research Report, Sept.
AND MOTION IN THE OCJTDLGYRAL ILLUSION.
1950, 14-16.

4
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589
INFLUENCE OF VISUAL STIMULATION ON
1951
Brown, R.H. & F.E. Guedry
J. General Psvchol. 45:151-161
HABITUATION TO ROTATION.
See also (USN School of Aviation Med., Pensacola, Fla.) Joint Pro,.
ASTIA AD 72417.
Rept. No. 11, Jan. 10. 1950.
One indication of habituation to rotation is a systematic decrement
ABSTRACT:
in the duration of post-rotational apparent motion of visual objects with
repeated rotation. However, the success of sor'e investigators in obtaining
habituation where others have failed with rotation series of comparable length
indicates that some conditions are more favorable for its occurrence than
The hypjothesis is advanced that habituation is a function of the
others.
The general
visual stimulation present to reinforce 3till fixation.
of
extent
opportundifferent
have
which
individuals
of
groups
three
compare
plan is to
to
periods
rotation
20
of
series
during
light
a
target
fixating
ities for
determineý whether the groups differ in the extent and rate of habituation.
fixation are varied from no illumination to full room
Stimuli for still
Whereas one group of
illumination following rotation on occasional triais.
fixation exopportunity for reinforcement of still
12 subjects with little
hibit significant amounts of habituation: (1) ILndividuals subjected to a
series of rotations in the dark do not exhilit habituation to rotation
Individuals provided witH a
(2)
within the limits of this experiment.
faint object to fixate during and after rotat ion and subjected to a series
(3, Individuals who oK-,#erve a faint
of these rotations exhibit habituation.
with i ,rief illuminatiur of the visual
fixation object throughout every trial

environment interposed during the post-rotation period of nystag:,us on
occasional trials exhibit a rapid rate and relatively great amount of habitua(4) The results support the hypothesis that habituation is a function
tion.
fixation.
of the extent of visual stimulation present to reinforce still

590
VELOCITY DISCRIMINATION AND THE INTENSITY-TIME RELATION.
1955
Brown, R. H.
45:189-192.
Amer.
J. Opt. Soc.
ABSTRACT: -The visual discrimination of velocity is considered in terms of an
The hypothesis is
observer's response to its direction at different speeds.
advanced that the direct perception of-motion in a middle range of speeds involves
To test this
a single sensory event dependent on the intensity-time relation.
for each of
speeds
different
at
velocity
hypothesis, four subjects discriminate(judgecorrect
for
required
luminance
minimal
The
eight durations of exposure.
limits.
of
method
the
by
measured
was
ments of direction
The data indicate that velocity discirmination occurs at --itermedicate speeds
The reciprocity
n C).
when the energy of the stimulating flash is constant (It
r
onO
relation does not hold for exposures longer than a critical durato
The luminance of the flash tends to be the sole limiting factor on velocity
sec.
Implications of these
discriminations at longer durations of exposure (I - K).
experiments.
results are discussed with reference to other

l
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Brown, R. H.
1961
VISUAL SENSITIVITY TO DIFFERENCES IN VELOCITY
!Psychol. Bull. 58(2):89-103, March 1961.
ABSTRACT: An analysis of data available in the literature on thresholds'
for visual sensitivity to differences in velocity is presented. A consideration of angular speed leads to the conclusion that it is the basic unit of
-measurement involved in studies of differential threshold.
Stimulus conditions

and methodology used in measuring the threshold in ten major studies are
carefully considered. The differential thresholdr are then plotted as a
function of angular speed. Sensitivity is calculated and expressed in
terms of the ratio of the threshold to the speed. This Weber ratio for
velocity is applied to tracking and other predicitive behavior.
(Tufts)

592
Brown, W.L.

1959

In Bioastronautics,

PRIMATES IN SPACE.
Advances in Research.

(USAF School of Aviation Medicine,

Randolph Field, Texas) March 1959

593
Brown, W. R. J.

1949

EYE' MOVEMENTS AND THE VARIATION OF VISUAL ACUITY WITH

TEST OBJECT ORIENTATION.
J. Opt. Soc. Amer. 39:1057
ABSTRACT: A possible explanation is given for the phenomenon of higher visual
acuity as measured with a parallel line test object when the lines are vertical
or horizontal than when the lines are at forty-five degrees. This explanation
is based on a dynamic theory of visual acuity. The difficulties 'n explaining
the effect by astigmatism of the observers, the structure of the retina, or by
continuously driven small oscillations of the eye are discussed. An explanation
of the effect is provided by assuming that the eye acts as a sphere held in
orientation by two pairs of elastic muscles'and that its movements are damped
by viscous friction. This hypothesis explain's the phenomenon if the average
time between the involuntary "jumps" of the eye, which Initiate the vibrations,
is greater than the time required for the oscilla•ions to decay to forty percent
of their initial value. Since the average time between jumps is relatively
long (0.5 - 0.6 sec.) the hypothesis seems reasonable. Therefore, the observed
variation of visual acuity with angle appears to substantiate the dynamic theo
of visual acuity.

594
-Sriion-e, 1. C. a1EC7&.-tiflard--194Go
-COMPARISON OF THE ACCELERATION
DUE TO GRAVITY AT THE NATIONAL PHYSICAL LABORATORY, TEDDINGTON, AND
BUREAU OF STA.NDARDS, WASHINGTON, D.C.
Royal Society of London. Proceedings, Series A, 175:110-117

-203595
Browne, M.K.
1956 PHYSIOLOGICAL ASPECTS OF A MULTI-GRADIENT ANTI-G VALVE
(RAF Inst. of Av. Med., Farnborough) FPRC No. 991
ABSTRACT:

Many workers,

British and American, have shown that man's tolerance to

positive g is subject to side individual variations. These are still prezent
when anti-g equipment is used. It seemed possible, therefore, that in some
subjects inczeased g tolerance might be obtained with new equipment.
596
1957
ACCELERATIONS IN SPACE MEDICINE.
Browne, M.K.
Spaceflight (London), 1(4): 139-142. July 1957

ABSTRACT: The physical aspects of acceleration as well as the physiological
effects of positive, negative, and transverse g are discussed.
Xhe two
The firsit
extremes of acceleration involved in space flight are also discussed.
is &ncountered in take-off and ascent where high peak accelerations occur.
The second involves the weightless staLe created in space or coasting freely
in an orbit around the earth. The known physiological con.,equences of these
two extremes are described as they relate to the g/time patterns in the first
situation and to eating and drinking, the otoliths, and muscular movements
in the weightless state. Angular acceleration is also discussed with regard
to its physiological effects and rocket design.
These main acceleratory
problems affecting man in his conquest of space do not present an insurmountable barrier.
It appears that other medical problems and those of design will
be the factors delaying the take-off of the first space traveler.
The limits
of human tolerance with regard to intensity and duration of acceleration and
the position of the body axes are tabulated.

597
Browne, H.K.
1957
METHOD OF THRESHOLD DETERMINATION IN THE HUMAN
CENTRIFUGE.
(RAF Royal Institute of Aviation Medicine, Farnborough)
FPRC 1029, Dec. 1957.
ASTIA AD 209 986.

ABSTRACT: A method of threshold determination is described which utilizes
visual blackout as the end point.
Thresholds can be varied at will by the
use of suitable filters. The method is capable of precise specification
and is easily ?erformed.
A plea is made for the use of rates of application
having a linear g/t relation. These, when of low value, allow cardiac
compensation during the rise and obviate the use of repeated plateau runs
with their concomitant fatigue.
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1957

Browne, M. K.
CENTRIFUGE.

(RAF

THRESHOLD DETERMINATION TECHNIQUE IN THE HU'A
Instit. of Aviat. Med., Farnborough,

Eng.)

FP

Memo. 75.

599
ALTERATIONS IN THRESHOLD WITH
Browne, M.K. and J.T. Fitzsimons 1957
VARYING RATES OF APPLICATION OF POSITIVE ACCELERATION.
FPRC Memo 80, Mar. 1957.
(RAP Inst. Av. Med., Farnborough).

600
Browne, M.K.,

& J.T. Fitzsimons

1957

ELECTROCARDIOGRAPHIC CHANGES

DURTE POSITIVE ACCELERATION WITH A NOTE ON VECTOR-CARDIOGRAPHY
(RAF, Institute of Aviation Medicine, Farnborough) FPRC 1009,
June 1957. ASTIA AD 141 045.
ABSTRACT: In the human centrifuge 53 subjects have carried out 366 fully
instrumented runs under positive accelerations of 3-5 g. The results were
analysed for pulse rates, pulse rate intervals, and changes in the electrical
axis. Some vector-cardiograms were also recorded.
No abnormal rhythms have been found and the only abnormal pattern was in a
subject who lost consciousness at 4 g. Differences in cardiovascular
response to g were found between experienced and inexperienced subjects,
these were maximal at low g values and disappeared as the g level increased.
Unconsciousness causes muscle artefacts in the limb leads and T-wave changes
which, however, require cautious interpretation.
Analysis of the electrical'axis has been carried out. There are definite
trends under g but these are overshadowed by the effect of respiration.
Positional changes are complex and cannot be dissociated from respiration.
Victor-cardiograms were easily carried out and gave reproducibla results
but were of little value in studying the heart during positive acceleration.

601
ELECTROCARDIOGRAPHIC CHANGES DURING
1957
Browne, M. K., & J. T. Fitzsimons
(RAF, Institute
POSITIVE ACCELERATION, WITH A NOTE ON VECTOR-CARDIOGRAPHY.
of Aviation Medicine, Farnborough) FPRC Rept. 1009; ASTIA AD-141 045
21(l):23-30. January 1959.
Also Brit. Heart J.
In the human centrifuge 53 subjects have carried out 366 fully instruABSTRACT:
The results were analyzed
mented runs under positive accelerations of 3-5 g.
Some
for pulse rates, pulse rate intervals, and changes in the electrical axis.
No abnormal rhythms have been found and
vector-cardiograms were also recorded.

-
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the only abnormal pattern was in a subject who lost consciousness at 4 g.
Differences in cardiovascular response to g were found between experienced and
inexperienced subjects, these were maximal at low g values and disappeared as
the g level increased.
Unconsciousness caused muscle artefacts in the limb
leads and T-wave changes which, however, require cautious interpretation.
Analysis of the electrical axis has been carried out.
There are definite trends
under g but these are overshadowed by the effect of respiration.
Positional
changes are complex and cannot be dissociated from respiration.
Vector-cardiograms were easily carried out and gave reproducible results but were of little
value in studying the heart during positive acceleration.
(AUTHOR)

602
Browne, M.K.
1958
STRESS SUMMATION IN FLIGHT.
III. EFFECT OF
BREATHING PURE OXYGEN AT ATMOSPHERIC PRESSURE ON TOLERANCE TO ACCELERATION.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC 1043,
April 1958.
ASTIA AD 201 164.
ABSTRACT: The effect of breathing pure oxygen at atmospheric pressure on the
blackout threshold was measured using a method involving dark adaptation.
Respiratory rates and pulse rates were also measured during the course of
the experiments.
Breathing pure oxygen did not significantly alter the resting pulse rate
or respiratory rate, nor was the effect of g modified by oxygen.
The
respiratory rate increased during g by 24-287,.
The threshold was raised by 0.5 g after 10 minutes breathing oxygen but had
returned to base line levels after 20 minutes.
A theory to account for
these line levels arter 20 minutes.
A theory to account for these changes
is discussed in terms of the mechanism of blackout under the present experimental conditions.
(Author)
603
1958
STRESS SUMMATION IN FLIGHT:
Brown", M.K. & J.T. Fitzsimons
1HE EFFECT OF HEAT ON TOLERANCE TO ACCELERATION.
(Inst. of Aviation Med., Ro yal Air Force, Farnborough) FPRC 1045 v.

ABSTRACT:
1.

2.
3.

4.

The influence of iisulin hypoglycaemia on tolerance to acceleration has
been studied in six subjects.
The end point was central light loss with
the dark adapted eye.
Hypoglycaemia in the pre-reaction phase is associated with a mean fall
in threshold of 0.6 g.
During the reaction the threshold rises above the control value.
The
mean rise is 0.5 g above the control and 1.1 g above the pre-reaction
thresh-hold.
The possible mechanisms of these changes are discussed.
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Browne, M.K. & J.T. Fitzsimons
1958
STRESS SUMMATION IN FLIGHT:
THE EFFECT OF ALCOHOL ON TOLERANCE TO ACCELERATION.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC 1046 vi.

605

Browne, M. K. & J. T. Fitzsimons

1958

STRESS SUMMATION IN FLIGHT III.

Effect of Breathing Pure Oxygen at Atmospheric Pressure on Tolerance to
Acceleration.
(RAF Inst. Av. Med, Farnborough). FPRC 1043.
ASTIA AD 201 164
The effect of breathing pu:e oxygen at atmospheric pressure on the blackout
threshold was measured uaing a method involving dark adaptation.
Respiratory
rates & pulse rates were also measured during the cousse of the experiments.
Breathing pure 02did not significantly alter the resting pulse rate or
respiratory rate nor was the effect of g modified by 02.
The respiratory
rate increased during g by 24-28Z.
The threshold was raised by 0.5 after
10 minutes breathing 02 but had returned to base line levels after 20 min.
A theory to account for these changes is discussed in terms of the mechanism
of blackout under the present experimental conditions.
(Author)

606
Browne, M.K.
1958
STRESS SUMMATION IN FLIGHT.
IV. THE EFFECT OF
HYPERGLYCAEMIA ON TOLERANCE TO ACCELERATION.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC 1041
March 1958.
ASTIA AD 209 985

ABSTRACT: The influence of a raised blood sugar on g tolerance has been
studied. Hyperglycaemia was produced by the ingestion of 100G glucose
in 250 ml. of water, which raised the blood sugar level by about 507..
There is a large subject variation in response (from minus 0.05g to +0.65g)
the mean being an increase of 0.2g in blackout threshold, which is not
statistically significant.
It is therefore unlikely that the g protection
(Author)
afforded by a meal is due to an in rease in blood sugar level.

607
Browne, M. K.
1958
STRESS SUMMATION IN FLIGHT.
V. THE EFFECT OF INSULIN
HYPOGLYCAEMIA ON TOLERANCE TO ACCELERATION.
(RAF, Institute of Aviation
Medicine, Farnborough)
Rept. FPRC-1044; ASTIA AD-201 168

"ABSTRACT: The influence of insulin hypoglycaemia on tolerance to acceleration has
been studied in six subjects.
The end point was central light loss with the dark
adapted eye.
Hypoglycaemia in the pre-reaction phase is associated with a mean
fall in threshold of 0.6 g.
During the reaction the threshold rises above the
control value.
The mean rise is 0.5 g above the control and 1.1 g above the prereaction threshold. The possible mechanisms of these changes are discussed.

(AUTHOR)

I
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Browne, M.K.
1958
STRESS SUMMATION IN FLIGHT.
VII. EFFECT OF -IaE
DEGREE OF FILLING OF THE STOMACH ON TOLERANCE TO ACCELERATION.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC 1057,
Sept. 1958. ASTIA AD 216 281.
ABSTRACT:
Distension of the stomach by ingestion of water produces an
increase ing tolerance of 0.7 g, the range being 0.3-1.2 g.
There is a significant linear relationship between the quantity of water
ingested and the rise in threshold.
Intra-abdominal pressure increases linearly with g and shows an increase
with water ingestion.
This increase is inadequate to explain the rise in
threshold produced.

609
Browne, M. K.
1959
THE EFFECT OF INSULIN HYPIWLYCAEMIA ON TOLERANCE TO
POSITIVE ACCELERATION.
Scot. Med. J. 4:438-445, August 1959.
SUMMARY: The influence of insulin hypoglycaemia on tolerance to acceleration
has been studied in six subjects.
The end point was central light loss with the
dark adapted eye.
Hypoglycaemia in
hold of 0.6g.

the pre-reaction phase is associated with a mean fall in

thres-

During the reaction the threshold rises above this control value. The mean
rise is 0.5g above he control and l.lg above the pre-reaction threshold.
The possible mechanism of these changes is discussed in relation to spontaneously

occurring hypoglycae mia.

610
Browne, M. K., & J.
POSITIVE ACCELE

.

Fitzsimons
1959 ELECTROCARDIOGRAPHIC CHANGES DURING
TION.
British Heart J. 21:23-30

SUMMARY: Electrocardiographic changes under positive accelerative forces have
been studies in the human centrifuge.
15'rng g the pulse y te increases.
Subjects who are not used to riding on the
centrifuge shoi. greater increases in rate at 3 g compared with experienced subjects. At higher g this difference disappears.
The reasons for this are
discussed.

/
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No characteristic cardiographic abnormalities were observed and the evidence for

ventricular strain is very slender.
Analysis of the electrical axis showed changes under g, but these were little
different in magnitude from the changes occurring during respiration. In three
subjects no correlation between electrical and anatomical axes was found. (Authol)

.611
Browne, M.K. & P. Howard
1959
DURING CENTRIFUGAL ACCELERATION.
Marseilles, 1959)

SOME OBSERVATIONS ON THE E.E.G.
(Paper, International E.E.G. Congress,

612
Browne, R. C. 1954 DISORIENTATION IN FLIGHT.
(RAF Institute of Aviation
Medicine, Farnborough) Report no. FPRC 862; Jan. 1954 ASTIA AD-39 216.

ABSTRACT: Consideration is given to a number of the causes of disorientation
which lie on the boundary line of physiology and psychology. The solution of
this problem of disorientation was considered to require a combination of
indoctrination, training, and clear display of attitude in aircraft.

613
Brubaker, R.E.
1945
pp. 110-114.

AIR BLAST INJURY, CASES Bull U.S. Army Med. Dept.

614
Bruggink, G. M., J. Carr6ll, & W. R. Knowles 1960 CRASH INJURY EVALUATION:
S. ARMY AC-I DE HAVILLANDSU.
CARIBOU, FT. RUCKER, ALABAMA, 21 JANUARY 1960.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR-14-PV-121;
TREC Tech. Rept. 60-62, October 1960
SUMMARY:
The crash injury evaluation of the U. S. Army AC-l SH "Caribou"
disclosed several desirable crash safety features including a limit landing
gear strength which permits a vertical rate of descent of 14 feet per second;
the location of the fuel cells outboard of the engine nacelles; troop seat
belt anchorages which are directly secured to basic aircraft structure.

The evaluation also revealed a number of crash 3afety deficiencies in the crew
and troop seats, litter installation, number and location of emergency exits
in the main cabin, and the related Military Specification.
(Author)

-209615
1961
IMPACT SURVIVAL IN AIR TRANSPORT ACCIDENTS.
Bruggii~k, G. M.
(Aviation Crash Injury Research, Phoenix, Arizona) AvDIR-8CSS-129,
29 January 1961

ABSTRACT: Three air transport accidents are analyzed to determine the effects
of occupant restraint and occupant environment on impact survival. The results
of this study indicate that the current occupant protection criteria do not
fully utilize the apparent crash resistance of modern fuselage structure.
(Author)
616
Bruggink, G. M., D. J. Schneider & L. E. Spencer
1961 CRASH INJURY
INVESTIGATION:
U.S. ARMY HU lA BELL IROQUOIS HELICOPTER ACCIDENT,

FORT CARSON, COLORADO, i0 AUGUST 196t.
(Aviation Crash Injury Research,
Phoenix, Arizona) AvCIR 61 13; TREC Tech. Rept. 62 10, September 1961.
ASTIA AD.274 905L.
ABSTRACT:
Report is made of crash injury investigation involving a U.S. Army
HU IA aircraft to determine cause of fatalities and extent of aircreft damage.
Wreckage was examined at the crash site, photographs obtained, and reconstruction of the approximate kinematics of the crash sequence made.
Although the
accident was considered nonsurvivable with respect .o impact conditions and
resulting cabin/cockpit destruction, the investigation revealed a significant

trend in the failures of the cast structures in the crew and passenger restraint
systems.
It was recommended that the use of cast structures in occupant
restraint systems be discontinued.
(Author)

617
BEuggink, G. M. & D. J. Schneider
CRASH DECELERATIONS.
Rev. Med. Aero

1961

LIMITS OF SEAT-BELT PROTECTION DURING

(Paris) 2:204-209, Dec.

1961

618
Bruggink, G. M., and Daniel J. Schneider
1961
LIMITS OF SEAT BELT PROTECTION DURING CRASH DEC ELERATIONS
(Aviation Crash Injury Research, Phoenix, Arizona)
Rept. no. AvCIR 61-8.
TREC TR.61-115
September
ASTIA AD 265 868L
ABSTRACT: The protective limits of aircraft seat-belt protection,
discussed in the available literature, are compared with recent

crash injury experience.

as

To insure maximum survivability under the most

adverse conditions, the strength of a seat-belt restraint system should
be based on the threshold between the injurious and fatal limits of seat-

belt restraint.

The study indicates that an aircraft seat-belt restraint

with an erergy absorbing aapability of 25 G's (occupant weight, 200 pounds)
for a duration of at least .2 second may form a realistic compromise

between the ideal and the practicable strength of such a system.

(Author)
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LIUITS OF SEAT-BELT PROTECTION DUR1963
Bruggink, G. M. & D. J. Schneider
ING CRASH DECELERATIONS.
Industr. Med. SurE. 32:33-37, Jan. 1963
620
FORCED LANDING "ZCHNIQUES IN GENERAL AVIATION TYPE
1962
Bruggink, G. M.
7th
Annual Business Aircraft Safety Seminar, San Francisco,
(Paper,
AIRCRAFT.
1962)
April
Calif., 3-4

621
CRASH INJURY RESEARCH AND ITS APPLICATION TO ARMY
1962
Bruggink, G. M.
(Paper, presented in the Principles of Aviation Medicine and
AIRCRAFT.
Aeromedical Evacuation Course at the Medical Field Service School, Brooke
Army Medical Center, Fort Sam Houston, Texas, June 11-15, 1962)
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR 62-8, June 1962
ABSTRACT: This report contains a brid'f review of the background, the development, and the activities of Aviatloa Crash Injury Research, especially with
respect, to Army aviation.
622
SEASICKNESS IN A DESTROYER ESCORT SQUADRON.
1955
Bruner, J. M.
U.S. Armed Forces Med. J. 6(1):469-490.
SUMMARY: Data obtained from a questionnaire answered by 699 men aboard an escort
squardron revealed that about 13 percent of the men were habitually seasick,
while 40 percent were never seasick. It appears that increasing sea experience
Most of the
is associated with a decrease in incidence of chronic seasickness.
affected subjects had had a history of air or car sickness.
The increased tendency for the malady to appear aboard smaller vessels may be
due to their short length and small moment of inertia.
The potential value of drug therapy is not realized in the naval activity examinDrawing upon previous reports and upon observations within the Squadron,
ed.
It is believed that milithe natural history of motion sickness is discussed.
tary seasickness is an important problem, rather neglected at the practical
The problem is open to attack through improved application of existing
level.
knowledge and therapeutic agents.
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623
Bryan, G.L., N.D. Warren, R.C. Wilson, N.E. Willmorth, & D. Svenson 1949
PSYCHOLOGICAL STUDIES ON THE HUMAN CENTRIFUGE: IX. THE EFFECT OF ILNCREASED
POSITIVE RADIAL ACCELERATION UPON THE ABILITY TO MANIPULATE TOGGLE SWITCHES.
Rep. Psychol. Lab. Univ. Southern, Calif., 1951, No. 5
ABSTRACT:
30 male subjects were exposed to 1, 2.5, and 4.0 G of positive radial
acceleration on the human centrifuge during which their reactions in operating
toggle switches were tested.
Toggle switches were located at the level of the
subjects' shoulder, and above, below, right, and left of this reference point.
Each switch was operated up, down, right, or left. Two time measures were taken:
Reaction Time was the time between onset of the signal and release of the starting key, and Movement Time was the interval from release of the reaction key to
completion of toggle switch operation.
It was found that increase in G force
increased both Reaction Time and Movement Time.
The effects differed for the
different switch positions and switch motions.
624
Brunner, H.J.
1943
LABYRINTH IN AVIATION.
J. Aviation Med. 14:132-150, June 1943
ABSTRACT:
In flying, the labyrinth may be stimulated by (2) rotating motions
of the airplane, (b) inclination, and (c) straight-away acceleration and deceleration in either horizontal or vertical phases or through a coibination of both
directions.
These stimulii upon the labyrinth produce sensations and reflexes.
It was found through experiments that the function of the normal labyrinth is
of little
help to the aviator.
625
Bryan, C. L.
1950 AN IN1VES-YIGATICN OF CERTAIN AFTER EFFECTS OF PROLONGED
EXPOSURE TO POSITIVE RtADIAL ACCELERATION.
(Paper presented at 30th
annual meeting 'of the Western Psychological Assoc., 27-29 April 1950,
Santa Barbara, Calif.)
ABSTRACT:
An investigation of relatively long-lasting after-effects of prolonged exposure to moderate g intensities.
A test battery was constructed
on the basis of irterview. with flight personnel.
This battery was administered
to a control group (l.5g) and an experimental group (3 g) immediately before
and after rotation.
Results: No significant differences, attributable to g, between groups or
between prior- and post-exposure scores.
(Am. Psychologist, 5(9):465, Sept.

1950)
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Bryan, G. L., R. C. Wilson, et al.
1951
PSYCHOLOGICAL RESEARCH ON-THE HUMAN
CENTRIFUGE.
(Dept. of Psychology, Univ. of Southern Calif., Los Angeles)
Contract N6ori77, Task Order III; ASTIA AD-159 432

CONTENTS:
Stick force estimation;
Maximum pull;
Spatial orientation;
Maximum forces upon elevator and aileron control3;
Perceptual speed;
Simple reaction time;
Discrimination reaction time;
Pupilary reflex;
Speed and accuracy of target striking;
After-effects of radial acceleration;
Toggle switch manipulation;
Adjustive reactions
627
THE EFFECTS OF INCREASED POSITIVE RADIAL
1952
Bryan, G.L.
(Ph.D. Dissertation,
ACCELERATION ON MANIPULATING TOGGLE SWITCHES.
The University of Southern California, 1952)

628
Bryan, G. L., R. C. Wilson, N. E. Willmorth, D. W. Svenson, G. A. Green, &
N. D. Warren June 1952 THE EFFECTS CF INCREASED POSITIVE RADIAL
ACCELERATION ON REACHING AND MANIPULATING TOGGLE SWITCHES.
(Psychological
Laboratory, University of Southern Calif.) Conts. No. N6ori 77 Task
Order 3, Rept. No. 5.
ABSTRACT: Healthy young male students were employed as subjects in an attempt
to determine their ability to react to, reach and manipulate toggle switches
mounted in five locations before them, using either hand, under conditions of
three g-levels and four directions of switch action. The following gereral
conclusions were reached:
(a) both Reaction Time and Movement Time are
lengthened as additional g-forces are imposed.
(b) the time taken to react
to, and to reach a switch varies with its location, and with the amount of
g imoosed.
(c) in general, the results from the analysis of the direction of
Switch Action variable are insignificant, but there are tendencies that
indicate that: (1) forehand movements are quicker than backhand movements
in the right-left directions.
(2) outward movements are quicker than inward
movements on the Top and Bottom Switch Locations.
(3) in terms of Reaction
Time, the Down Switch Action is shortest.
(e) the time required to react to,
reach, and manipulate toggle switches is roughly equal for either hand.

629
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1961 DETERMINATION
Bryson, A.E., W.F Denham, F.J. Carroll and K. Mikami,
OF THE LIF'RA DRAG PROGRAM THAT MINIMIZES RE-ENTRY HEATING WITH
ACCFLERATION OR RANGE CONSTRAINTS USING A STEEPEST DESCENT COMPUTATION
PROCEDURE.
(Paper presented at IAS 29th annual meeting, 23-25 Jan 1961,
New York), Paper no. 61-6
ABSTRACT: This procedure has been used to determine the a program that
minimizes total heating for a representative hypersonic glider injected into
a low satellite orbit at 26,000 ft. sec-l, subjected to the constraint that
the vehicle travel once around the earth; to delermine cyprograms that
minimize total heating for a representative hypersonic glider entering the
earth's atmosphere at 35,000 ft. sec-l, subject to a pilot acceleration tolerance constraint; and to determine drag modulation programs that minimize total
heating for a representative non-lifting vehicle entering the earth's atmosphere
at 35,000 ft. sec-i subject to a pilot acceleration tolerance constraint.

630
Buchheim, R. W.
1957
A DISCUSSION OF SPACE FLIGHT.
(Rand Corp., Santa Monica, Calif.)
Contract No. AF18(600)-1600,
S-53-1; ASTIA AD-151 526; 2 May 1957, rev. 23 July 1957

Rept.

No.

631
Buchheim, R. W.
1957
A DISCUSSION OF,THE RAND SPACE FLIGHT PROGRAM
(The RAND Corporation, Santa Monica, Calif.)
S-59, July 29, 1957
ASTIA AD 133 038

ABSTRACT: A collection of five papers on the RAND space-flight program presented to the Air Force Scientific Advisory Board of Advanced Weapons
Technology and Environment.
Such topics are discussed as the Lunar Instrument Carriers, experiments on the moon from the moon's surface, an interplanetary system experiments with interplanetary instrument carriers, and
Soviet space-flight activities.
632
Buchheim, R. 4.
1957
OUTLINE OF A STUDY OF MArNED SPACE FLIGHT
(The RAND Corporation, Santa Monica, Calif.)
RM-2005, Sept. 27, 1957, ASTIA AD 144 296.
ABSTRACT:
An outline of a study program for manned space flight. The
program is presented in terms of the characteristic phases of any spaceflight mission, from primary propulsion to the final recovery phase, and
of the nature of early manned space-flight missions.
The 'author discusses
the problems affecting the human component ot a space-flight syster', the various considerations influencing vehicle design and operation, the required
ground facilities ar.d operations, and the problem of space-flight terminology.
A listing of specific study topics for a research program is included.
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633
1958
Buchheim, R.W.; & H.A. Lieske
(The Rand Corporation, Santa Monica,
ASTIA AD 244 721

LUNAR FLIGHT DYNAMICS
Calif.) P-1453, Aug. 6,

1958.

This paper presents a brief survey of the general subject oi lunar
ABSTRACTý
flight with particular reference to flight trajectories, including discussion
of the general nature of th.e trajectory problem, classes of trajectories,
The associated
initial conditions, and sensitivities to initial conditions.
also introduced.
are
subjects of orientation control and launching requirements

634
SOME ASPECTS OF ASTRONAUTICS
1958
et. al.
Iuchheim, R. W.
(The RAND Corporation, Santa Monica, Calif.) P-1442, July 23,

1958.

ABSTRACT: A discussion of some aspects of astronautics, including space
environment, basic laws of celestial mechanics, orbital elements, perturbations and precision, lunar and interplanetary flights, and experimentation
in space.

635
Buchheim, R. W.
(Rand Corp.,

LUNAR FLIGHT
1958
Santa Monica, Calif.)

Rept.

No.

P-1248; 7 Jan.

1958

ABSTRACT: A summary outline of a lecture on the basic mechanics of lunar flight
to be presented to a class on Space Technology held at UCLA Extension. The study
of lunar flight, is presented in a discussion of factors reldting to: 1) the earthmoon system; 2) qualitative characteristics of motion in earth-moon space; 3)
types of lunar flights; and 4) flight requirements.

636
TYPES OF SPACE FLIGHTS
1958
Buchheim, R. W.
(Rand Corp., Santa Monica, Calif.)
Pept. No. P-1428; 24 Feb.1958

S-

215637
1958
Buchheim, R. W., & H. A. Lieske
(Rand Corp., Santa Monica, Calif.)

LUNAR FLIGHT DYNAMICS.
Rept. No. P-1453; ASTIA AD-244 721

ABSTRACT: A brief survey of the general subject of lunar flight is presented with
particular reference to flight trajectories, including discussion of the general
nature of the trajectory problem, classes of trajectories, initial conditions, and
The associated subjects of orientation
sensitivities to initial conditions.
control and launching requirements are also introduced.

638
1959
Buchheim, R. W. and RAND Corp. Staff
AND ITS APPLICATIONS
(New York, N. Y., Random House, 1959).

SPACE HANDBOOK:

ASTRONAUTICS

ABSTRACT: Chapter 15 entitled "Environment of Manned Systems" includes a
short section on weightlessness.

639
Buchanan, D. W. 1959

TRIALS WITH AN EMERGENCY BARRIER TYPE S. 1 FOR USE

WITH "SCIMIT.R" AIRCRAFT.
(Royal Aircraft Establishment,
Tech note n. Naval 37

Farnborough) June 1959

640
Buchner,

F., H. W. Altmann

et al

1948

SPECIAL PATHOLOGY.

PART I.

(Office of Military Government for Germany, Field Information Agencies
ASTIA ATI 107 089.
Technical, Wiesbaden).

641
Buckhout, R. 1962 A BIBLIOGRAPHY ON AIRCREW PROFICIENCY MEASUREMENT
(6570th Aerospace Medical Research Labs, Wright-Patterson Air Force Base,
Ohio). Technical Documentary Report No. MRL-TDR-62-49, May 1962.
ABSTRACT: Reports on aircrew proficiency measurement are compiled in the
interest of research on the problem of assessing the performance of combat
aircrew members. Particular emphasis has been placed on material related to
the potential use of groundbased flight simulators as sophisticated, objective
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642
Buckhout 1902 A WORIUNG BIBLIOGRAPHY ON THE EFFECTS OF MOTION ON'HUMAN
PERFOR/4ANCE (Aerospace Medical Division, 6570th Aerospace Medical Research
Lab., Wright-Patterson AFB, Ohio) Rept. No. MRL-TDR-62-77, July 1962.

ASTIA AD, 287 530
ABSTRACT: In ý.his bibliography a list of reports is compiled from a number of
disciplines which bear on the problem of motion and its effects on human
performance.
Psychophys~ological reports in the area of spatial orientation,
perception, and receptor mechanisms provide background on the human organism
in relation to tooion stimuli. The effects of aerospace vehicle motion are
represented by a compilation of studies of performance under acceleration,
Finally reports on
vibra'tion and buffeting, tumbling, and weightlessness.
training anr motion simulation, equipment and methodology, and general analyses
of the whole problem area are presented.

643
Buddenhagen, T. F. & M. P. Wolpin 1961 A STUDY OF VISUAL SIMULATION
TECHNIQUES FOR ASTRONAUTICAL FLIGHT TRAINING (Wright Air Development
Division, Wright-Patterson AFB, Ohio)
WADD TR 60-756
March 1961
ABSTRACT: A study was made of the engineering requirements for visual simulation
in astronautical flight training and of the basic techniques available to
accomplish such simulation. An evaluation of the potentialities of the various
techniques led to the choice of closed circuit television as an image transfer
technique.
A preliminary design concept using this technique was formulated,
to determine the areas in which development work will be required prior to the
design of a complete simulator. This report includes a compilation of applicable
techniques, a determination of the probable visual environment of space, and
an investigation of a method to predict the perceptual fidelity achieved by
various simulation techniques as an aid in optimizing the training value of a

simulator.
644
Buechner, Franz, H. W. Altmann, W. Giese et al
PART I (Spezielle Pathologie, Teil I).
1939-1946.
ASTIA ATI 197 089

1948

SPECIAL PATHOLOGY-

FIAT Feview of German Sciences

ABSTRACT:
Military Government of the British, French and US Zones of Termany
by means of their respective FIATs (Field Information Agency, Technical)
present this volume of the '"IAT Review of German Science" in the hope that
it will assist in informing international science of research done in Germany
throuhg the war years.
It is believed this and its companion volumes will
present a complete and concise account of the investigations and advances of
a fundamental scientific nature made by German scientists in the fields of
biology, chemistry, mathematics, medicine, physics and scienzes of the earth
during the period May 1939 to May 1946.
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645
1948 GENERAL PATHOLOGY
Buechner, F., H.W. Altmann, W. Buengeler ec al.
FIAT Review of German
(Allgemeine Pathologie Tell 111).
(PART II).
ASTIA ATI 54 661.
Sciences 193901946.
ABSTRACT: A condensed review is presented of scientific advances made by the
Germans during 19.39 to 1946 in the field of general medical pathology, with
special reference to the pathology of tumors and malformations, and the general
In addition, various inflammatory processes and
pathology 'of environment.
en4ocrinal pathology Are discussed. An author and subject index is appended.

646
In Marburger, G.
1951
BIOCLIMATOLOGY OF MANNED ROCKET FLIGHT.
Buettner, K.
of
Illinois
Press, 1951)
Illinoiii: University
P., ed.,Space Medicine '(Urbana,
Chapter 6

647
Buettner, K. J. K., & H. Haber
Science 115(2998):656-657,

THE AEROPAUSE
1952
June 13, 1952

"Aeropause' is a term designating that atmospheric region in which
ABSTRACT:
space-equivalent conditions are being approached with respect to physiological
and mechanical effects (between altitudes of 20 and 200 kmn).
Such a functional concept should likewise be applied to zones within the aeroboiling of body fluids
Among the functions in question are the following:
pause.
sustaining combustion of fuel, supply of diffuse daylight, and thermal interaction
The solution of the problems that arise in navigating through
with the craft.
these zones requires the co-operation between meteorologists, geophysicists,
astronomers, rad.iobiologists, physiologists, flight surgeons, bioclimatologists,
and human engineers.
(Literatuuroverzicht (Ove'Ruimtevaartgeneeskunke) (Space
Medicine Bibliography) (Technisch Documentatie en Informatie Centrum voor de
Krijgsmacht, den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817

648

1959
Buettner, K. J. K.
ENVIRONMENT PHYSICIST.
U. S. Armed Forces Med.

SPACE MEDICINE OF THE NEXT DECADE AS VIEWED BY AN
J.

10(4):416-426

ABSTRACT: The author predicts the state of
to man's environment in space flight. This
protecting him from outer atmosphere or the
and heat and cold, and providing him with a
G. Besides providing food, water, air, and

the art ten years hence with respect
environment will be a capsule
lack of it, cosmic missiles and rays,
frame to cope with high G and no
waste disposal, the capsule has to

function as an observatory, as a communication center and, probably, as a
control center for the ship.
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649
Bugrov,

B. G.,

0. G. Gorlov, A.

V. Petrov, A. D. Serov, Ye. M. Yogov, &

V. I. Yakovlev
1958
PRELIMINARY RESULTS OF SCIENTIFIC INVESTIGATIONS
CARRIED OUT WITH THE AID OF THE FIRST SOVIET ARTIFICIAL EARTH SATELLITES
AND ROCKETS.
PART III. MEDICO-BIOLOGICAL INVESTIGATIONS WITH ROCKETS.
-Sbornik Statei

(USSR)

Report includes:
Galkin, A. M.,'O. G. Gorlov, A. R. Kotova, I. I. Iosov,
A. V. Petrov, A. F. Serov, V. N. Chernov, & V. I. Yakovlev, Investigations
of the Vital Acticity of Animals During Flights in Hermetically-Sealed
Cabins to an Altitude of 212 Kilometers.

ABSTRACT: The aims of this work were to determine: (1) the effectiveness
of using a pressure suit for sustaining life in the case of dehermetization
of the cabin under conditions following an extended (up to one hour) stay at
110-k, altitudes, (2) the possibility of releasing the cabin by means of a
catapult with velocities of more than 100 m/sec at altitudes of 80-90 km,
(3) the character and degree of the effects of specific factors of flight on
a living organism while in the upper atmosphere.
Subjects were 12 dogs, weighing four to five kilograms. Six of them flew twice. To study the direct effect
of flights upon the subjects during ,the entire time from rocket launch to animal
landing, automatically recorded were maximum and minimum blood pressure, pulse
rate, respiratory rate, and body temperature. For studying the more remote
aftereffects offlights, particularly to determine their effect on the hemopoietic
system and heart activity, pre- and post-flight tests consisted of ERGs and
clinical blood analyses.
Essential conslusions were: maskless pressure suits
ensured safe flight, and catapulting and parachute systems ensured safe recovery
of the animal; failure of certain registration systems occureed as a function
of strong vibrational in the initial moment of launching; it was not possible
to note any regular pattern in the arterial pressure change during the free-fall
period-arterial pressure rose in some cases and dropped in others; pulse-rate
variations observed during active flight seem to be determined by individual
nervous-system characteristics of each animal; in a number of cases changes in
cardiovascular and respiratory function were accompanied by passive-defensive
(urination-defecation) reactions; there were no notable differences between preand post-flight blood analyses; the results of the ESR index variation prevented
well-founded conclusions as yet from the relatively limited mateeial; no changes
in the animals' general, skin, or hair pigmentation which might be related to
cosmic radiation could be found; six to seven months' postflight observations
revealed no notable changes in the behavior of the animals; the need for improved
registration apparatus was made clear.

650
Bugrov, B. G. A. V. Petrov, Ye. M. Yugov, 0. C. Gurlov, A. D. Serov, & V. 1.
Yakovlev
1958
INVESTIGATIONS OF THE VITAL ACTIVITY OF ANIMALS DURING

FLIGHTS IN A NON-HERMETICALLY SEALED ROCKET CABIN TO AN ALTITUDE OF 110
KILOMETERS. In Sbornik Statey No. 1
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Bugrov. B. G., et al.
1958
ISSLEDOVANIIA ZHIZNEDEIATEL'NOSTI ZHivorNmK PRI
PULETAKH V NEGERMETICHESKOI KABINE RAKET DO VYSOTY 110 KM.
(STUDIES ON
VITAL FUNCTIONS IN ANIMALS DURING FLIGHT IN NON-HERMETIC CABINS IN ROCKETS
UP TO 110 KM)
In Preliminary Results of Scientific Researches on the First
Soviet Artificial Earth Satellites and Rockets, Articles XIth. Section of
I G Y Program (Rockets and Satellites), No. 1 (Moscow, Academy of Sciences,
1958) pp. 130-149

652

SBihrlen, L. 1937

VERSUCHE OBER DIE BEDEUTUNG DER RICHTUNG BEIM EINWIRKEN VON
KLIEHORFTEN AUF DEN MENSCHLICHEN KORPER.
(Experiments On The Significance
Of Directior in The Effect Of Centrifugal Force On The Human Body).
Luftfahrtmed., 1:307-325, 1937

ABSTRACT: Centrifugal force experiments were performed on persons in the sitting
and recumbent positions at the Aviation Institute in Berlin. The centrifugal
force was measured by optic record of the convolutions to within a small
precentage.
In the sitting position (centrifugal force direction:
vertical)
the same symptoms were noted as those seen in aviation.
Prolonged acceleration
beyond 5 g. produced visual distrubance.
In the recumbent position (centrifugal
force direction:
horizontal chest-to-bdck) up to 10 g. no significant disturbances other than slight respiratory constriction were noted.
Beyond 10 g.
respiration was markedly affected, and at 15 g. became almost impossible.
At
14-15 g. also visual distrubances developed although the brain and consciousness
were not affected.
To obtain information of practical value it is suggested
that practical experiments in planes with adjustable seats be attempted.
(J. Aviation Med. 8(3): 150-151).

653
Bulmer, M.G., & C.I. Howarth
1957
A MODEL OF NON-RANDOMNESS IN
THRESHOLD EXPERIMENTS.
(RAF, Institute of Aviation Medicine,
Farnborough) FPRC 97 4 (a).
June 1957. ASTIA AD 209 987
ABSTRACT: A model is put forward which accotnts quantitatively for the
tendency of responses to be repeated in visual threshold experiments.
It is supposed that the subject's threshold changes between each response.
After saying "Yes", the threshold is lowered by an amount proportional
to the distance of the threshold from a lower limiting threshold, TL,
thus making the subject more likely to say "Yes" the next time; after saying
"No", the threshold is raised by an amount proportional to its distance
from an upper limiting threshold, T U. Predictions from this model agree
well with experimental results reported elsewhere.

N
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654
Buning, H.
1961
FLIGHT SIMULATION OF ORBITAL AND REENTRY VEHICLES
PART III. AERODYNAMICS INFORMATION REQUIRED FOR SIX DEGREES OF FREEDOM
SIMULATION.
(Aeronautical Systems Division, Air Force Systems Coummand,
Wright-Patterson AFB, Ohio) ASD TR 61-171 (III). Dec. 1961.
ASTIA AD 282 995
ABSTRACT: A survey of the aerodynamic information required for a simulator
for a glide reentry vehicle is presented. Various phases of the flight are
considered: hypersonic reentry, hypersonic-supersonic glide, and supersonictransonic-subsonic approach and landing. Accuracy requirements and origin
of aerodynamic information are briefly discussed. Aerodynamic parameters
are defined, and the dependence of aerodynamic coefficients on these parameterg
is outlined. Special emphasis is placed on a technique for generating functions of two or three independent variables and some sample calculations are
presented.

655
Burgess, B.F.
1955 EFFECTS OF G-FORCES ON AIRCRAFT OXYGEN SYSTEMS; FINAL REPORT
ON EVALUATION OF
P.S. Naval Air Development Center, Johnsvill~e, Pa.) NADC-MA-LR12, Sept. 1, 1955
ABSTRACT: A mockup of the F9F oxygen system was subjected to acceleration stress
patterns varying in magnitude and direction. The direction of stress was varied
through the three axes of the installation and up to 15 G. The oxygen equipment
remained on the centrifuge for 4 months.
The oxygen regulator continued to

perform satisfactorily.
656
Burgess, B. F., J. L. Brown, & R. N. Herrick
1955
THE EFFECT OF HYPOXIA ON
HUMAN TOLERANCE TO ACCELERATION (Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 100 320, 31 Dec.

1955

ABSTRACT: Preliminary investigations on the centrifuge gondola evacuations have
been conducted to *test the mechanical capabilities of the vacuum system to simulate

various altitudes.

657
Burgess, B. F., & H. N. Hunter
1955
THE G-PROTECTION PROVIDED BY THE FULL
PRESSURE HALF SUIT.
(Naval Air Development Ctr., Johnsville, Pa.) NADC-MA5511, 23 Sept. 1955
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658
Burgess, B.F. & H.N. Hunter 1955 TEST AND DEVELOPME1T OF ANTI-BLACKOUT
EQUIPMENT
Project NM 001 100 310;
(Naval Air Development Ctr., Johnsville, Pa.)
1955
Dec.
31
AE-5201,
TED ADC
ABSTRACT: A study of G tolerances has been made on trained centrifuge subjects
(1) An e>'perimental full-pressure half
wearing various types of anti-G suits.
suit, due to severe discomfort, was found to limit the protection to no more than
(2) An integrated antitreat provided by the standard Z-2 suit plus straining.
and restraint harness)
parachute
built-in
with
suit
a
Z-2
(basically
blackout suit
the same protection
provide
to
and
comfortable
very
be
to
found
and
was evaluated
as the standard Z-2 suit.

659
A STUDY OF ANATOMICAL DISTOR1955
Burgess, B. F., B. D. Polis, & C. F. Gell
TIONS, FLUID TRAINSLOCATION, AND ELECTROLYTE CHANGES IN ANIMALS UNDER ACCELERATION STRESS, UTILIZING SPECTROPHOTOMETRIC, RADIOBIOLOGIC, AND QUICK FREEZE
(Naval Air Development Ctr., Johnsville, Pa.)
PHASES II AND III.
TECHNIQUES.
Project NM 001 100 312; 31 Dec. 19-55
It has been shown that brain and muscle tissue of rats lose potassium
ABSTRACT:
It was also shown that the
and gain sodium due to the stress of acceleration.
opposite directions w en
in
affected
were
muscle and brain tissue electrolytes
the animals were subjected to acceleration stress patterns.

660
1956 INTEGRATED ANTI-BLACKOUT SUIT
Burgess, B.F.
(U.S. Naval Air Development Center, Johnsville, Pa)

NADC-MA-LRI5,

Feb.

6,

In a total of 75 runs on the centrifuge, 4 subjects were used t
ABSTRACT:
characteristics of the integrated anti-blackout suit. G prot
the
evaluate
with the suit ranged from 0.7 to 1.8 G with a mean protection of 1.1 G. T
MA-l parachute/safety harness integration did not interfere with, or reduc
All subjects wearing this suit during the t
efficiency of these features.
found it more comfortable than the standard Z-2 suit with the parachute ha
worn over the suit,

956
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661
SOME PHYSIOLOGICAL AND PATHOLOGICAL EFFECTS OF ACCELERABurgess, B. F. 1957
TION STRESS (A symposium sponsored by the Office of Naval Research as
part of its decennial year. (March 1957) pp. 98-108)
ABSTRACT: Current emphasis in effects of acceleration upon speed and maneuverability have increased the significance of the effects of gravitational forces.
Comprehensive studies of the five most frequently encountered acceleration patterns have been conducted at this laboratory. These five types of G forces are:
(1)' positive (head to foot), (2) negative (foot to head), (3) transverse (chest
to back), (4) fluctuating positive, and (5) cyclic (alternating positive and
negative).
Animal studies have provided information from which it is possible to extrapolate
and predict the maximum human tolerance and the ultimate rupture points for
the various mechanical systems of the body.
Data obtained from both human and animal experimentation have added much to our
knowledge of the sequence of physiological events which..aItimately terminate
in either disorientation or unconsciousness of the subject-exposed to acceleration
stress. From the information obtained on the centrifuge, we are able to estimate
intelligently the physiological limits of acceleration stress to which man can
(Literatuuroverzicht
be exposed without producing permanent damage.
(Technisch Documentatie
Bibliography)
Ruimtevaartgeneeslhunde) (Space Medicine
Rept. No.
Netherlands)
Haag,
den
en Informatie Centrum voor de Krijgsmacht,
1959.
Feb.
TDCK-16903; ASTIA AD-227 817;

662
TBur-ess, B. ". 1958 TZST AND EVALUATION OF U.S. AIR FORCE EX"?PR:L.TAL C..
AV.:AY 71.2E AN-2:-3BA.CKOT SUITS, DESIGNATED Kk-l
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR5 April 30,
1958
-TheAir Force MiA-I suit and the standard Navy Z-3 suit were compared
ABST•ACT:
Six experienced centrif.uge
through tests conducted on the human centrifuge.
subaeczs were ex-posed to acceleration stress while seated in a mocked-u:
Eac' series of runs b,•:.n at
cocknit seat with lap belt and shoulder harness.
the 2.5 G level and subsequent runs were increased by 0.25 G increments until
The runs were 40 seconds in duration with pea• G
the end point was reached.
maintained for 15 seconds or until the subject noted peripheral light loss and
It was concluded that there is no significant difference
stopped the run himsel2f.
becwee•n the G protection provided by the Air Force MA-I suit and the Z-3 suit.
In gene-zal, the subjects found the Z-3 su.t more comfortable while under
acceleration. The major complaint against the MA-I su-t was that the larger
abdominal bladder tended to produce slight nausea due to pressure in the "pit
Because of this factor and the fact that both suits provided
of the stomach".
equal G protection it was concluded that the Z-3 suit was the more desirable
of the zwo suits.
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663
1958
THE EFFECT OF HYPOXIA ON TOLERANCE TO POSITIVE
Burgess, B. F., Jr.
ACCELERATION
J. of Aviation Medicine 29(10):754-757, October 1958
Low oxygen partial pressures caused centrifuge subjects to show
ABSTRACT:
Not all subjects however,
a decreased tolerance to acceleration stress.
The general symptoms of
were equally affected by the induced hypoxia.
hypoxia in conjunction with acceleration stress are very characteristic
and, although they are more pronounced, are similar to those produced in
The data emphasize the hazard to which a pilot
the low pressure chamber.
subjects himself when he fails to use supplemental oxygen under conditions
(Author)
producing a relatively mild hypoxia state.

664
THE EFFECT OF HYPOXIA ON TOLERANCE TO
1958
Burgess, B.F., Jr.
(U.S. Naval Air Development Center, Aviation
POSITIVE ACCELERATION.
NADC-MA-5804, 12 March 1958.
Johnsville, Pa.)
Lab.,
Medical Acceleration
174
ASTIA AD-209
Low oxygen partial pressures caused centrifuge subjects to show
ABSTRACT:
Not all subjects however, were
a d,'creased tolerance to acceleration stress.
symptoms of hypoxia in
general
The
hypoxia.
equally affected by the induced
conjunction with acceleration stress are very characteristic and, although
they are more pronounced, are very similar to those produced in the low
The data emphasizes the hazard to which a pilot subjects
pressure chamber.
himself when he fails to use supplemental oxygen under conditions producing
(Author)
a relatively mild hypoxic state.
665
THE EFFECT OF TEMPERATURE ON TOLERANCE TO POSITIVE
1959
Burgess, B.F., Jr.
(Presented on April 27, 1959 at the 30th annual meeting of
ACCELERATION.
the Aero Medical Association, Los Angeles, Calif.)
ABSTRACT:With the advent of space flight, the problems associated with the
physioiogical effects of extreme temperatures may become a critical factor
In order
relating Lo pilot performance under conditions of high acceleration.
to determine the effects of high environmental temperatures on G tolerance,
six trained centrifuge subjects were exposed to positive acceleration in the
Seven thermocouples were located
heated gondola of the Johnsville centrifuge.
at strategic places over the body surface in order to obtain an accurate
Although humidity was not controlled, it was
recording of skin temperature.
The environmental temperatures studied
recorded during all centrifuge runs.
to date range from 750 F. to 1150 F. where a decrement in G tolerance of
kG has been obtained at the upper temperature range.Further studies will be
made at higher temperatures approaching conditions of heat exhaustion.
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1959
THE EFFECT OF TEMPERATURE ON TOLERANCE TO
Burgess, B.F., Jr.
(U.S. Naval Air Development Center, Johnsville,
POSITIVE ACCELERATION.
ASTIA AD 218 957.
Pa.)
NADC-MA-5905, 26 May 1959.

ABSTRACT: Six trained centrifuge subjects received positive acceleration
in an environmental temperature that ranged from 750 to 1600 F. The relative
humidity, which was not controlled, ranged from 55. at the lowest temperature
The results obtained from this investigato 907 at the highest temperature.
Previous studies showed that high environmental
tion were not unexpected.
temperatures produced lowering in tolerance to acceleration in both man and
animal.
It was found that the elevated temperatures produced no significant
change in the time required to respond to visual stimuli until we reached
the level of impending heat exhaustion. On several occasions at the 160" F
level the subjects failed to answer the lights although they reported the
lights as appearing bright and clear. Coordination at this temperature level
became poor and the capacity for concentration became very limited.

667
1959 THE EFFECT OF TEhTERATURE ON TOLERANCE TO POSITIVE
Burgess, B. F.
Aerospace Medicine 30(8):567-571, Aug. 1959
ACCELERATION.
NADC MA-5905.
See also (Naval Air Development Ctr., Johnsville, Pa.)

ASTIA AD-218 957
ABSTRACT: With the advent of space fl~ight, the problems associated with the
physiological effects of extreme temperatures may become a critical factor
In order
relating to pilot performance under conditions of high acceleration.
to determine the effects of high environmental temperatures on G tolerance,
six trained centrifuge subjects were exposed to positive acceleration in the
Seven thermocouples were located
heated gondola of the Johnsville centrifuge.
at strategic places over the body surface in order to obtain an accurate
Although humidity was not controlled, it was
,recording of skin temperature.
recorded durin- all centrifuge runs. •he environmental temperatures studied
ranged from 75 F to 160°F where a decr1ement in G tolerance of 1 G has been
(AUTHOR)
obtained at the upper temperature range.

668
Mechanical Enineering
June 1960 TOLERANCE TO ACCELERATION.
Burgess, B. F.
82(&)i.62-63.
See also "The Effect of Temperature on Tolerance
Magazine.
to Positive Acceleration," ASME P per n. 59-A-212
ABSTRACT:
Experiments were used to establish a realistic maximum temperature4
that can be tolerated with only ordina ry clothing, during intermittent positive
The change in tolerance to
acceleration for periods of I hour or longer.
acceleration was used as criterion for determining the efficiency of the com-

4
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pensatory mechanisms of the body in combating the stress imposed by the high
environmental temperature.
The physiologic end-point used was peripheral
light loss.
Six trained centrifuge subjects received positive acceleration
in an environmental temperature that ranged from 750 to 1600 F.
The experiment
was terminated at the 160 F. level because the skin temperature had reached
1020 F., and symptoms of impending heat exhaustion were prevalent.
The
lowest temperature to produce a degradation in g tolerance was 100 OF.,
were a decrement of approximately 0.2 g units was observed. At 160 F.,
there was an average decrease of 1.0 per cent.
The average time required for
subjects to lose peripheral vision at their maximum g levels was 3.0 seconds
after peak g was attained.
Temperature had no apparent effect on this time
nor on rnte time necessary for subjects to regain peripheral vision.

669
Burgess, Eric
(New York:

SATELLITES AND SPACEFLIGHT
1958
MacMillan, 1958)

ABSTRACT: A factua'l sur ey of developments in the field of rocket propulsion,
interplanetary travel and the establishment of satellite bodies.
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Ir.. act
Nonlinear Vibration
Measurement:
Instruments and Analogs.
Systcms with T o Degrees of Freedom
Numerical Computation of Natural Frequencies for Systems with Many
De•:'ees of Freedom.
Waves
Vibrating Beams and Related Subjects
Analysis of Control Systems
Fatigue

672
Burkhardt, W. 1939 STURZ AUS DER H511E (Dives from High Altitude)
Deutsch. z. CGs. Gcerichtl. Med. (Berlin) 30: 334-341

673
Burmeister, H. 1939 UNTERSUCHU1NCEN UBER ANDERUNGEN DER OPTISCHEN REAKTIONSZEIT
DES XENSCHEN BEIM EINWIRKEN HOHER FLIEHXRAFTE (Investigations of Changes
of the Optical Reaction Time of the Human under the Influence of Higher
Acceleration)
Luftfahrtmedizin 3: 277-284
ABSTRACT: In centrif.-gal tests at the Institute for Research in Aviation
Medicine in Berlin, it was observed that subjects exposed to high flying power
seemed transitorily apathetic and that their reaction to external stimuli seemed
inhibited for a time.
Often it.seemed as if the person had lost control over
his movements.
The rate of reaction and the mer-al process appeared disturbed
and retarded.
An attempt is made to find an explanation for this phenomenon
by a study of eighr rest subjects.
The change in optic reaction was reccided
in 17 tests in the centrifuL2.
Focus in the chest-back direction produ.ed a
slight prolongation of the reaction time and a slightly increased dissemination
in five persons at 4 g.
Forces in the head-seat direction caused a prolonged.
reaction time and increased djisemination at three g. At 4.5 g, these changes
were more evident and the resulting visual disturbances frequently led to failure
of reaction.

-
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674
Burns, Neal M., Ralph B. Zirgler, Rosalie Noble, and Edmund C. Gifford 1960
A BIBLIOGRAPHY OF PSYCHOPHYSIOLOGICAL STUDIES RELEVANT TO SPACE AND
ORBITAL FLIGHT
Weptask Assignment
(U.S. Naval Air Material Center, Philadelphia 12, Pa.)
No. RAE 20C 030/2001/R005 01 002, Problem Assignment No. C04AEI3-1.
ASTIA AD 246 414
This report is a listing of psychological, physiological, and
ABSTRACT:
environmental reports pertinent to man's role in space and orbital flight.
Five hundred and eight-two entries are provided on 3 x 5 inch file card
forms with the content of the report indicated by the category into which it
is placed. The literature review for this bibliography was completed in
April 1960.

675
COCKPIT DESIGN STUDIES: STANDARD COCKPIT
1961
Burns, N.M. and R.L. Burdick
II. THE PROJECT MERCURY SUIT.
SOCKUP, PRESSURE SUIT MOBILITY.
(Naval Air Material Center, Philadelphia, Pa.) NAM1C-ACEL-443, 21 Feb. 1961.

676
Burns,

WESEN UND BEKAMP•FUG DER SEE- UND LUFTKRANKHEIT (Cause and
1926
0.
Treatment of Sea and Air Sickness)
Mi~nchener medizinische Wochenschrift (Munich) 73(24):977-979.

ABSTRACT: The writer bears out his contention that the essential disturbance
of the physiological equilibrium which occurs in the production of sea and air
By turning the individual experisickness is abnormal vestibular stimulation.
mented with to right and left about a vertical axis on Barany's chair with his
head upwards, bent backwards or inclined towards the shoulder, he has succeeded
It was found
in accurately simulating the various gyrations of a ship at sea.
perspiration,
pallor,
echibited
soon
at
sea
sick
became
rapidly
who
those
that
and sickness, whereas in those who were "good sailors" these disagreeable
phenomena remained absent.
This method supplied the important possibility of undertaking therapeutic
experiments against sea sickness.
The sensory limb of the reflex
Sea sickness is the result of an abnormal reflex.
These are in
arc is formed by the kinaesthetic, vestibular and optical paths.
close alliance and, in conjunction iwth the co~ordination centre, constitute
physiological equilibrium.
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With this process there is a corresponding subconscious realisation in the
The vago-sympathetic
cerebral cortex of the attitude of the body in space.
centres, with their afferent branches especially those in the blood-vessels
and stomach, form the motor segatenj of the arc.
This reflex arc can be
'influenced by therapeutic measures at five places:
1.' At the sensory part.
2.
At the reflex /centre.
3. At the motor, that is to say the vaso-notor nucleus.
4. At the afferent branch of the vagus to the stomach.
5.
At the stomach itself.
(J. Laryng. & Otol. 42:127-128 (1927)

677
Burnett, Hal A. 1948
EARLY EVALUATION OF BLAST INJURY
The Military Surgeon 103:275-278, Oct. 1948.
ABSTRACT: Blasts from high caliber missiles produce bizarre symptoms and
signs in a surprising number of instances.
Careful evaluation of each case
will prevent mishandling and contribute to the welfare of the patient.

678
ETING OF THE UNITED STATES ARMED
1960
REPORT OF THE ANNUA-=
Burns, W.
FORCES - NATIONAL RESEARCH COUNCIL COMI£TI,-E ON HEARING AND BIOACOUSTICS HELD IN WASHINGTON, 15-16 NOVEMBER, 1960.
(Royal Naval Personnel Research Committee, MRC, London, England..)
RNP 61/1003, HES 41, April 1961.
ABSTRACT: A summary report of the, annual meeting of the Council of the
Armed Forces-National Research Council Committee on Hearing and Bioacoustics
is presented.
Major. topics considered at this meeting are:
i) community
noise problems resulting from ,.urbojet transport aircraft, the psychoacoustic problems following the wile incidence of noise peculiar to these
engines, and criteria for acceptable maxima of jet noise exposure for
tolerability in residential areas; 2) assessment of noise exposure for'
avoidance of hearing loss; 3) acoustic implications of space travel; and
4) problems of vibration as an environmental factor.
(Tufts)

4
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Burnstine, Murray 1962 STEERING WHEEL IMPACT
In: Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 135-140
ABSTRACT: This paper deals with the manner in which automobile steering wheels
have been observed to deform when impacted by occupants.
The steering wheel
assemblies discussed were removed from automobiles involved in fatal high
collisions.
Reconstruction of the collision events utilizing body vehicle and
injured occupant measurements indicates that the steering wheel-mast jacket
assembly is often forced from its design position and later impacted by occupants
at unfavorable angles.
Examples of the various modes with which occupants
strike the wheel are given.
The deformation observed indicates that static
testing of design prototypes is not realistic.
The need for radial energy
absorption characteristics is demonstrated.
Bruising observed, due to local high
unit bearing or contact pressures, can be reduced by increasing the projected
area of the steering-wheel rim.

680
1945 ANNOTATED BIBLIOGRAPHY ON THE PIIYSIOLOGICAI EFFECTS OF
Burt, A. S.
ACCELERATION IN AIRCRAFT (U.S. Naval School of Aviation Medicine,
Pensacola, Fla.)
Project No. X-610 (Av-312-h)
Rept. No. i, i Sept.
1945.
ASTIA ATI 173 271
ABSTRACT: This bibliography was compiled from the literature available in the
Bureau of Medicine and Surgery, Washington, D. C., the Technical Information
Section of the Bureau of Aeronautics, and the files of the medical department,
NAS, Pensacola.
For the most part, it includes only the classified reports
which have been issued on the subject, no attempt having been made to cover
the open literature which has already been very adequately listed in "A
Bibliography of Aviation Medicine" by E. C. Hoff and J. F. Fulton, Chas. C.
Thomas, Springfield, Ill., 1942, and in the supplemental bibliography by P.
M. Hoff, E. C. Hoff,and J. F. Fulton, ibid., 1944, and reviewed by Ham (2).
The papers are so arranged as to present a logical development of the subject
matter rather than by author or chronology.
A subject and an author index
are included to aid in locating individual references, also an index by
issuing agency.
While many of the sections, particularly the one on decelerative forces in crashes, are known to be very incomplete and some of the
classifications are admittedly arbitrary, it is hoped that this compilation of
material, which has for the most part not been previously reviewed, %ill be
of aid in further research on acceleration.
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681
Burton,

A.C.

1944

RATES OF FREE-FALL AND OF OPEN PARACHUTE DESCENT

FROM HIGH ALTITUDES.
Proc. Assoc. Comm. Aviation Med. Research, Appendix G, 14 July 1944

682
PATHOLOGY OF CHRONIC
1963
Burton, R.R., W.P.C. Richards and A.H. Smith.
(Paper, Aerospace Medical Association 34th Annual Meeting
ACCELERATION.
April 29-May 2, 1963, Statler Hilton Hotel, Los Angeles, Calif.)
ABSTRACT. Chronic acceleration produced by centrifugation is a highly lethal
treatment. When growing chickens are exposed to an accelerative force of 2.5
G, about half of them die in eleven days -however, the mortality curve is not
Resistance to chronic acceleration require
a smooth exponential relationship.
a true physiological adaptation, and the factors involved in that adaptation
are heritable.
After five generations of selection (on the basis of survival)
for resistance to chronic acceleration, the exposure to 2.5 G leading to a 50
per cent mortality is increased to 60 days.
WIhen animals dying during chronic acceleration are examined post-mortem, a
variety of pathological changes are evident-however, none is present systematically.
It seems likely that several pathologies are involved in chronic
acceleration death.
Recent routing examination of centrifuged birds has
indicated about 25 externally observable items which change in some birds
during chronic acceleration, including: general appearance; evidence of normal
When these were graded on
nutrition; posture and locomotion; and reflexes.
a + (normal), or - (abnormal) basis, a score varying from +20 to -20 was
On the basis of rate of development of symptoms (zero-time being
obtained.
the onset of symptoms, rather than start of centrifugation) the birds can
Aerospace Med. 34(3):249, March 1963.
be divided into five groups.

I

683
Bushnell, D. 1949-1956 ORIGIN AND OPERATION OF THE FIRST HOLLOtZXN TRACK.
VOLUME I.
HISTORY OF TRACKS AND TRACK TESTING AT TIE AIR FORCE MISSILE
DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE, NEW MEXICO, 1949-1956
(Air Force Missile Development Center, Holloman Air Force Base, N. Mex.)

ASTIA AD-231 907
CONTENTS:
Origin of the Holloman high-speed track
Beginnings .of track testing

----------..
---

Planning and construction of the original Holloman track
Aeromedical experiments on the 1lolloman track:
1953-1956
Track administration and development
Administration of the Holloman high-speed track

The development of Sleran
Project 6876, track facility development

I

........

/
/

-
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Military hardware on the 3550 ft track, 1950-1956
Iq9C X. 'rz. 1952
The Snark program on the Holloman trock 'J-r.

Project Sleighride (March 1952-February 1954)
Q-2 acceleration tests (September-October 1952)
OQ-19 launchings (December 1952-February 1955)

MX-1601, Jet vane control tests (February 1953-September 1954)
Matador recovery system tests (July 1953-March 1956)
B-58 flutter model testing (July 1954-March 1955)

Acceleratioti tests, flight control components (January -March 1955)

684
Bushnell, D. 1958 HISTORY OF RESEARCH IN SPACE BIOLOBY & BIODYNAMICS AT
(Air
AIR FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AFB, 1946-1957.
Dec. 1958.
Force Missile Development Center, Holloman AFB, New Mexico).
Subjects discussed include: Subgravity studies,
ABSTRACT:
windblast experiments, Daisy track tests, Project Man High,

deceleration and
cosmic radiation

studies, aircraft crash forces, and tolerance to total pressure changes.
685
Bushnell, David 1958 RESEARCH ACCOMPLISICIENrS IN BIODYNAMICS: DECELERATION
AND IMPACT AT THE AIR FO1 CE MISSILE DEVELOPENTr CENTER, 1955-1958
(Air Force Missile Development Center, Holloman AFB, New Mexico) Oct. 1958
ASTIA AD 208 015
Dr. David Bushnell, of the Air Force Missile Development Center's
AB3STRACT':
Historical Office, presents a carefully documented account of the successes and
failures encountered in biodynamics research programs other than escape physiology.
He has endeavored to place these accomplishments within the larger context of such
work undertaken elsewhere by the United States Air Force, the United States
Navy, industrial corporations and academic institutions of the United States,
plus some consideration ce related efforts in Canada, Germany,' and the Soviet

Union.
686
Bushnell, D. 1960 THE PEGINNINGS OF GUIDANCE SYSTEM TESTING AT THE AIR
eMENT CENTER, HOLLOAN AIR FORCE BASE, NEW MEXICO
FORCE MISSILE DEV
1955-1959 (Air Fort Wqsile Development Center, Holloman Air Force Base,
08
.
N. Mex.) ASTIA A7
CONTENTS:
Development of the Rc- '"man mission in guidance testing
Guidance and control _- .cing on the Holloman track
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Busis, S. N.
METHODS.

LABYRINTHINE VESTIBULAR FUNCTION AND TESTING
1960
Arch. Otolaryngol. 72 (1): 2-10

ABSTRACT: After a detailed description of the vestibular apparatus, the
author discusses the problem of quantitatively and qualitatively
This problem is reflected in the
estimating the vestibular function.
maze of techniques and, mP re importantly, in the divergent attitudes
The techniques
of established investigators toward these methods.
used in evaluating the vestibular apparatus are as follows:
1.

Caloric stimulation
A. Minimal
B. Cold Air
C. Mass
D. Alternate hot and cold

2.

Rotation
A.
B.

Barany
Cupulometry

3.

Fistula test

4.

Galvanic stimulation

5.

Optokinetic nptagmus

6.

Postural tests.

688
BEHAVIOR OF THE ELECTROCARDIOGRAM OF SUBJECTS SUBJECTED
1961
Busnengo, E.
TO ACCELERATION ALONG VARIOUS BODY AXES.
Rev. Med. Aero (Paris) 2:25-27, Dec. 1961 (Fr)

689
PSYCHOPHYSIOLOGICAL MECHANISMS OF STRESS
Busse, E. W.
(Duke University School of Medicine, Durham, N. C.)
Proj. 9778, Contract AF 49(638)-354; AFOSR, DLS, RPO - 805
ABSTRACT: This research covers the development of multiple-focused techniques
for the investigation of the neurophysiological, neurohormunal, and psychophysioloIt will
gic mechanism underlying the stress response capability of human beings.
involve the identification of and focusing on specific physiologic and psychologic
factors in order to evaluate the interaction of specific emotional, neurohormonal,
The ultimate aims are to establish techniques
and neurophysiologic factors.
applicable to the evaluations of human tolerance to stressors of any type, and to
formulate methods for altering human response to stressful situation.

4
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Busseling, J. F.
1959 A THEORY OF SMALL DEFORMATIONS OF SOLID BODIES.
(U.S. Air Force Office of Scientific Research, Washington, D.C.)
AFOSR TN 59-605 9 Feb. 1959; ASTIA AD-238 419.
ABSTRACT: A theory is presented which is capable of giving a mathematic
decription of the following phenomena observed in the deformation and heating
of solid bodies:
thermal stresses, thermoelastic damping of vibrations,
dynamic and static moduli, Bauschinger effect and other anisotropic hardening
phenomena in plastic deformation, primary creep preceding the secondary stage
of steady creep under constant stress, creep recovery and stress relaxation.
The variational principles of thermoelasticity, creep and of the theories of
plasticity are all derived from one thermodynamic variational principle which
is formulated with the aid of the entropy displacement field introduced by
Biot. Thermoelastic damping of bonding vibrations of beams and creep damping
of pure shear vibrations are considered in some detail.
(AUTHOR)

691
Busyrev, A.
1962 SCIENCE AND TECHNOLOGY IN THE WORLD.
Sovetskaya Aviatsiya, Issue Nr. 142 (3312), 19 June 1959, p. 4, 'col. 3-4.
(Translated by Translation Services Branch Foreign Technology Division,
Wright-Patterson AFB, Ohio) Rept. No. FTD-TT-61-255/l+2 11 Jan. 1962;
ASTIA AD-271 867.
ABSTRACT: Briefly discusses training of flight surgeons and present experimentation inteidpd to increase protection for pilots of high-speed and high-altitude
aircraft. (CARl)

692
Butz, J.S , Jr.
1958
Aviat. W
68:50-51,
ABSTRACT:
an orbita

ORBITAL RE-ENTRY WILL INTENSIFY DEMANDS ON STRUCTURES
53, 55, 57, 59, Apr. 21, 1958

Outlines main structural problems faced in proposals for Dyna Soar,
bomber.

693
Butz, J.S , Jr.
1958 RADICAL CONFIGURATIONS MAY FIND ROLE IN PUSH TOWARD
SPACý FLIGHT
Aviat.
!
68:48-49, 51, 52,
Feb. 24, 1958
ABSTRACT:
Wedge-shaped fuselages and biplane and triplane wing arrangements
may be us d at hypersonic speeds, such as those that might be attained in
re-entry !rom space, to raise lift-drag ratios to acceptable values.

/
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694
Buys, E.
1924 CONTRIBUTIONi A L'ETUDE DU NYSTAGMUS OCULAIRE DE LA ROTATION CHEZ
L 'HOMME (CONTRIBUTION TO THE STUDY OF OCULAR NYSTAGMUS BY ROTATION TO MAN)
Rev. d'Oto-Neuro-Ocul. 2, 641, 721 (1924); 3, 10,105, 2 pl. (1925).

695
Byford, G. H., & P. Howard
1956
THRESHOLD DETERMINATION TECHNIQUES ON THE
HUMAN CENTRIFUGE.
(RAF, Institute of Avia. Med., Farnborough)
FPRC Memo 75.

696
Byford, G. H. and P. Howard
1958 THE DISTRIBUTION A"D ACCUPACY OF "G" IN
A HUMAN CENTRIFUGE.
(RVF, Instit. of Aviat. Med., Farnborough, Eng.)
FPRC Memo 97, Sept. 1958.
ABSTRACT: The errors encountered in the production and measurement of "g"
forces in a human centrifuge are examined from the point of view of the definition
of the basic unit "g", and of the spatial distribution of forces within the car.
Theoretical equations are developed for this distribution and specific evaluations made for absolute and 7. errors in the R.A.F. Institute of Aviation
Medicine centrifuge.
The theoretical results are confirmed by measurements,
and an analysis made of the centrifuge performance under normal operating
conditions.
It is suggested that standardised measurement techniques could
be adopted.

697
INSTRUMENTATION AND THE HUMAN CENTRIFUGE.
1959
Byford, G. H.
(RAF, Institute of Aviation Medicine, Farnbo:ough, England; North Atlantic
Treaty Organization, Advisory Group for Aeronautical Research & Development;
Aero-Medical Panel; Aachen, Germany) Sept. 1959

698
Byford, G. H.
1961
ACCELERATION RESEARCH PROGRAM IN GREAT BRITAIN.
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Commnittee on
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)

° 235

-

699
In Bergeret,
INSTRUMENTATION AND THE HUMAN CENTRIFUGE.
1961
Byford, G. H.
Physiological
and
Centrifuges
Human
for
Techniques
P., ed., Bio-Assay
(London, New York, Paris: Pergamon Press, 1961).
Effects of Acceleration.
Pp. 42-51.
AGARDograph 48.
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1961 EYE MOVEMENTS AND THE OPTOGYRAL ILLUSION.
Byford, G. H.
Rept no. FPRC/1174,
(RAF Institute of Aviation Medicine, Farnborough)
4 April 1961, ASTIA AD-279662
The visual sensations accompanying angular acceleration of a
ABSTRACT:
subject whose field of view is restricted to objects known to be rotating
with him, may be divided as follows:
1. A small, initial apparent displacemenL-usually less than 100 - of
the fixation target with respect to the subject, in the same direction as the
This displacement is accompani.ed by a movement of the
sensation of rotation.
direction which could reasonalby be held to account
and
eyes of a magnitude
is almost invariably present following
sensation
The
presence.
its
for
impulsive stimulation of the labyrinth, but is difficult to detect during
low steady state accelerations.
A smoothly continuous indirectional motion, of approximately the same
2.
duration and in the same direction as the sensation of rotation, about an
No evidence was disclosed which
axis coincident with that of the stimulus.
would support a hypothesis that this visual sensation could be connected, by a
The phenomenon
cause and effect relationship, with nystagmus of the eyes.
nystagmus;
producing
of
incapable
is
eye
whose
subject
a
in
(a)
may be present
(b) under conditions when nystagmus is absent; and (c) in subjects observing
a target, the image of which cannot move with relation toe the retinal recptors.

701
EYE MOVEMENTS AND THE OPTOGYRAL ILLUSION
1961
Byford, G. H.
J. of Aerospace Medicine 32(3):224, March 1961.
ABSTRACT: The optogyral illusion has been the subject of considerable
There is a diversity
interest in both clinical and aviation medical spheres.
play in this
eyes
the
of
movemants
nystagmic
wiich
of opinion on the role
passage of
the
from
results
illusion
the
that
maint.ining
some
phenomenon;
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images across the retina during nystagmus and others that these moVements
of the eyes play no part in the production of the illusion. Experiments have
been conducted with a view to establishing the existence or otherwise of a
correlation between ocular nystagmus and the optogyral illusion. A vestibular
stimulation was provided by a servo controlled rotating chair; the subject
Eye
being rotated about a 'spinal axis in the normal seated position.
movements were measured by means of a contact lens and photoelectric cell,
with a sensitivity of not lews than 1 minute arc of eye rotation per cm. of
In addition, qualitative experiments were used to examine
trace deflexion.
No
the illusion whilst an immovable image was maintained on the retina.
eye
nystagmic
that
hypothesis
the
support
evidence was found which would
It
movements play any part in the production of the optogyral illusion.
separate
are
rotation,
of
sensations
and
movements,
eye
is suggested that the
effects which stem from the same cause.
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1962 THE FIDELITY OF CONTACT LENS EYE MOVEMENT RECORDING
Byford, G. H.
Optica. Acta., 9:3, 1962
ABSTRACT: The fidelity with which a contact lens may follow horizontal movements of the eye is examined under steady state, or fixation, conditions and
During fixation no
also in the presence of normal, optokinetic nystagmus.
relative displacement between lens and eye could be demonstrated for eye
deflections less than 30' arc, and only small differences cver the test range,
Simultaneous photoelectric and high speed cine recordings of
±99.
optokinetic nystagmus showed that the lens may be used with accuracy for
A possible mechanism of lens movement is discussed.
this purpose.

703
1963 EYE MOVEM{ENTS AN'D THE OPTOGYRAL ILLUSION
Byford, G. H.
Aerospace Medicine, 32(2): 119-123.
ABSTRACT: The visual sensations accompanying angular acceleration of a subject
whose field ` view is restricted to objects known to be rotating with him,
may be divided as follows: A small, initial apparent displacement -- usually
less than IGO -- of the fixation target with respect to the subject, in the
same direction as the sensation of rotation. This displacement is accompanied
by a movement of the eyes of a magnitude and direction which could reasonably
The sensation is almost invariably
be held to account for its presence.
present following impulsive stimulation of the labyrinth, but is difficult
to detect during low steady state accelerations.
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A smoothly continuous unidirectional motion of the fixation target, of approximately the same duration and in the same direction as the sensation of rotation,
about an axis coincident with that of the stimulus.
No evidence was disclosed
which would suppoit a hypothesis that this visual sensation could be connected,
by a cause and effect relationship, with nystagmus of the eyes.
The phenomenon
may be present (a) in a subject whose eye is incapable of producing nystagmus.
(b) under conditions when nystagmus is absent; and (c) in subjects observing a
target, the image of which cannot move with relation to the retinal receptors.

704
Byrne, W. A.
1943 FINAL REPORT ON TEST OF ANTI-"G" DEVICES UNDER SIMUITAED
COMBAT CONDITIONS.
Proof Dept.
AAF Proving Ground Command, (Eglin Field)
Serial No. 4-43-40.
AAF Board Project No. (M-4)205.
3 Nov. 1943

ABSTRACT:
(a) Pilots wearing an anti-"g" suit have a definite tactical advantage
over those not protected in combat. They are also less fatigued.
(b) Guns can be fired without difficulty under as much as 8.8 "g".
(c) The Berger Bros. GPS is definitely superior to the Clark-Wood AOS.
(d) The instrument vacuum pump installation is more satisfactory than the
Cornelius Air Compressor installation from the standpoint of reliability,
ease of installation and maintenance, and adequacy at altitude.
(e) Photographs of GPS and AOS are incluued.

705
Byrnes, V.A.
Tex. St.

J.

1942-43
EYE PROBLEMS
Med., 38:399-402

IN COMBAT AVIATION.

ABSTRACT:
Discusses particularly the problems of night vision and dark
adaptation. -Brief discussion of acceleration problems: Blacking out under g
occurs when th.e force is greater than 4 g., Loss of consciousness occurs between 5 and 8 g.
Devices tc prevent this are not satisfactory because of their
bulk.
Crouching raises the black-out threshold about 2 g.
If the pilot could
lie prone, he could withstand a force of 10 g.
Retinal hemorrhage-may be
caused by negative g. (CARl)
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Byrnes, V.
Amer.

A.
J.

1951
Ophth.

VISUtL PROBLEMS OF SUPERSONIC SPEEDS.
34(2):169-177, Feb. 1951.

4
ABSTRACT:
Some of the visual problems of supersonic speeds have been discussed.
The optical effect of the shock wave and the effect of slanting surfaces on
incident light have been pointed out.
The effects of vibration on the eye and
the effect of the delay in visual perception havte been mentioned.
The
rostricting visual effect of acceleration on the maneuverability of supersonic
craft has been reviewed.
Possible effects of temperature and high speed
escapes on the eyes have been pointed out.
These will all
be factors relating
to the use of the eyes in flying the very higa speed aircraft of the future.
(AUTHOR)

I
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707
THE CENTRIFUGE OF THE AIR TEST CENTER OF BRETIGNY.
1961
Cabanon, A.
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Committee on
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)

708
THE FORCES OF GRAVITY
1962
Caidin, M., &,G. Caidin
Man Conquers The Vertical Frontier
Medicine,
Space
and
Aviation
In
Chapter 10
E. P. Dutton & Co., Inc., 1962)
(New York:

709
Caidin, M. and B. Caidin
VERTICAL FRONTIER
(E.P. Dutton & Co., Inc.,

1962

AVIATION AND SPACE MEDICINE:

New York,

1962,

MAN CONQUERS THE

21: pp.)

This treatise on aviaLion and space medicine is illustrated with many
ABSTRACT:
The topics discjssed include historical aspects of aviation.
photographs.
medicine, gravity, vertigo, high altitude flight, oxygen supply during flight,
and
d,.compression chamber flight, pressurization and pressure suit, and escape
survival.
710
Calkum, F.
UNDER
(U.S.
Rept.

DEFLECTION OF THE HOLLOMAN TRACK
1959
Larkins
J. and R. L.
LOAD.
STATIC
Air Force Missile Development Center, Holloman AFB, New Mex.)
ASTIA AD 209 778
no. AF1MIC TN-59-2.

ABSTRACT: Measurements were made of the deflecticn of the AFMDC track under
a static load of 100,000 lbs (approximatuly five times the weight of present
Deday sleds) which was applied to the track at 2 adjacent tie-down points.
a
to
points
load
the
from
track
the
along
recorded
was
rails
flection of the
survey
precise
most
the
by
measured
be
could
deformation
no
which
at
point
methods.

Subsequent observations were made at the same observation points to

.

determine the rate of settlement under static load and the rate of recovery
Under the influence of the load a maximum deflection
after removal of the load.
of .05 in. was observed. The deflection was smaller than .005 in. at a distance

......

-

24 ft. from a load point.
Incomplete.
(Author)
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Recovery after the removal of the load was slow and

711i4
Cambeis, L.
1963
BIBLIOGRAPHY OF IMPACT ACCELERATION LITERATURE.
ANNEX TO SYNTHESIS OF IMPACT ACCELERATION TECHNOLOGY FOR AVIATION
CRASH INJURY PREVENTION.
(PROJECT SIAT).
(U.S. Army Transportation Research Command, Fort Eustis, Va.)
TRECOM TR 63-31B, June 1963.
See Miller, C.O. 1963.
TRECOM TR 63-31A.
ABSTRACT: This report was prepared by Flight Safety Foundation, Inc., New
York.
It contains a listing of approximately 900 references related to
impact acceleration by author and by organization.
(CARl).

712
Cameron, G.R., R.H.D. Short, and C.P.G. Wakeley 1942 PATHOLOGIC CHANGES
PRODUCED IN ANIMALS BY DEPTH CHARGES Brit. J. Surg. 30:49-64
713
'Cameron, J.E.
1951 SEAT ASSEMBLY UPWARD EJECTION (Boeing Airplane Company,
Seattle 14, Washington) 10 Sep. 1951. ASTIA ATI-131225

714
Cammack, K., et al.
1959
DECELERATION IZNJURIES OF THE THORACIC AORTA.
A.M.A. Archives of Surgery 79:244-251, Aug. 1959

SU10ARY: An attempt has been made to explain the forces concerned in deceleration
injuries of the thoracic aorta and to account for the usual sites of laceration
on a physical basis.
We have stated the signs and symptoms of this injury and have urged early thoracotomy when any consideration has been given to such a diagnosis.
(AUT1HOR)

I
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Campbell, B. J.

1961

A COMPARISON OF AUTOMDTIVE CRASH INJURY RESEARCH SAMPLES

WITH COMPLETE STATE DATA.
(Automotive Crash Injury Research,
Feb. 1961

Cornell University, New York, N. Y.)

DISCUSSION AND CONCLUSIONS:
The hypothesis of tnis study is that ACIR data
adequately represent the population from which they are selected.
On a purely
logical basis (with no reference to empirical data), the nature of sampling
procedures employed supports this contention.
The attempt to supplement this
reasoning with empirical data produces some difficulties.
These difficulties'

stem from the fact that methods employed necessitate demonstration of the similarity of distributions, and tests of statistical significance cannot very well
accomplish this.
When a difference is obtained, the hypothesis of similarity is
rejected, but when the opposite happens, and no significant difference is found,
it is not necessarily correct to accept the hypothesis of similarity. Failing
to reject the hypothesis of similarity does not furnish proof that there is
similarity.
This situation is an outgrowth of the logical foundations on which
significance tests are based.
Despite these difficultief, the fact remains
that by conducting repeated tests, many opportunities were furnished during
which differences between ACIR and State data could be established.
Since
substantial differences fa'iled to emerge, the empirical data lend support to
the previously mentioned logical basis for believing the samples to be representative.
In this study, 31 opportunities were afforded for detection of stable
differences between ACIR and State data, and in only four cases were such
differences found.
Moreover, in at least two of these four cases, it was clear
that there were reasons for the significance other than sample inadequacy.
It is concluded that ACIR data adequately represent comparable accident events
in the areas sampled.
(Author)

716
Campbell, B. J., I. Drillien
et al
1961
SUMMARY:
REPORT: AUTOMOTIVE
CRASH INJURY RESEARCH OF CORNELL UNIVERSITY.
(1953-1961)
(Automotive Crash Injury Research, Cornell University, New York, N. Y.)
3 April 1961

'717
Campbell, Eldbridge, and H. Kuhlenbeck
1950 MORTAL BRAIN WOUNDS: A PATHOLOGICAL STUDY Journal of Neurovatholoy 9:139-149

718
Campbell, F. J.
1960
THE RELIABILITY OF ACCIDENT AND INJURY SEVERITY
RATING PROCEDURES USED AT ACIR.

(Automotive Crash Injury, Cornell University, New York, N. Y.)

Dec.

1960
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719
THE CONSISTENCY OF ACIR ACCIDENT-INJURY RELATIONSHIP
1961
Campbell, F. J.
IN FOUR STATES.
(Automotive Crash Injury Research, Cornell University, N. Y.) June 1961

720
DECELERATION AND MOTOR CAR.
1954
Campbell, H.E.
J A M A 154:1023, March 20, 1954
crash.
ABSTRACT: The motor car manufacturers must build the automobile to
occupant
car
motor
every
for
belts
safety
in
An active program tesulting
can save more lives per dollar than anything else we can do.

721
REARWARD SEATING URGED FOR AIRLINE USE
1956
Campbell, H. E.
Aviation Week, 16 Jan. 1956

722
DETROIT - ACCELERATION AND DEATH.
1957
Campbell, H. E.
Car Life 4(2):72-73, Feb. 1957.

723
HOW CAN WE GET SAFE CARS?
1959
Campbell, H. E.
Rocky Mountain Medical Journal(Denver) 56(l):41-47,

Jan.

1959.

The Congress
SMtIARY: We are well along in our second million of motorcar dead.
and
clamor
of
years
had
have
We
opinion.
is the ultimate expression of public
Congress
The
safety.
for
designed
we cannot get automobiles
outcry, and still
must integrate and imple.7ent the many people who know that highway safety is
a matter of motorcar design, and who have the knowledge and the desire to
(Author)
bring it into being.

724
Campbell, P.A.
Avia. Med.

/

1942 A PRELIMINARY REPORT ON THE STUDY OF AIRSICKNESS.(Sch.
Randolph AFB) Proj. No. 31, Report No. 1.

4

/
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Campbell, P.A., M.V. Thorner, A. Hemingway, F.E. McDonough, and F.W. Ogden
1942 A PRELIMINARY REPORT ON THE STUDY OF AIRSICWNRSS (NRC, Canada, Com.
Avn. Med.) Report No. 74, 1942

J26
HUMAN ORIENTATION DURING TRAVEL IN THE AEROPAUSE.
1952
Campbell, P. A.
In White, C. S. and 0. 0. Benson, Jr., eds., Physics and Medicine of the
Univ.
Upper Atmosphere, A Study of the Aeropause (Albuquerque, N. Mex.:
of N. Mex. Press, 1952) pp. 488-493.
ABSTRACT: Orientation of man in his environment involves integration of stimuli
received from the visual, the kinesthetic, and the vestibular systems. The
normal functioning of these mechanisms is determined by the following limiting
factors:
(1) adequate oxygenation must be provided for unimpaired performance
of the brain and nerves; (2) abnormal motions such as spinning and tumbling
should be avoided; (3) violent or prolonged linear and (4) gravitational forces
The paper reviews briefly the present
should not deviate markedly from 1 g.
status of experimental research on human reactions under conditions where the
above limitations are exceeded.

727
Campbell, P. A. 1952 MEDICAL ASPECTS OF FLIGHT ABOVE THE ATMOSPHERE
J. Am. Med. Assoc. 150(l):3-6
ABSTRqACT:- Flights beyond the atmospheric layer of the earth create a number
of physiological problems which may be divided into the following main cata(i) those resulting from rapid penetration of the atmosphere (high
gories:
temperature and acceleration); (2) those resulting from loss of the lifesustaining qualities of the atmosphere (oxygen, nitrogen, carbon dioxide,
and water): and (3) those resulting from the loss of protection afforded by
the filtering qualities of the atmosphere (cosmic and ultraviolet radiation,
The physical and physiological factors involved are briefly
meteorites).
summarized.

728
KINOWN AND PREDICTED PROBLEMS OF HUMAN TRAVEL IN THE
1952
Campbell, P. A.
In White, C. S., & 0. 0. Benson, Jr., eds., Physics and Medicine
AEROPAUSE.
of the Upper Atmosphere, A Study of the Aeropause (Albuquerque, N. Mex.:
p. 479
Univ. of New Mexico Press, 1952)
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Campbell, P. A., 1957. SPACE TRAVEL:
J. Aviation Med. 28(5):479-480.
ABSTRACT:
years.

A SYhPOSIUM.

INTROIDUCTION.

Presents two graphs plotting altitude achievements for sixty

4

730
Campbell, P. A.
1958
ACHIEVEMENTS OF THE PAST YEAR
J. Aviation Med. 29(7):485-492, July 1958.
ABSTRACT: Significant events of the year 1957-1958 in the field of space travel
are reviewed. Achievements in the human parameters of space flight are also
discussed, including accomplishments in acceleration, speed, duration of flight,
altitude, weightlessness, and temperature control.
731
Campbell, P.A. 1958 AVIATION MEDICINE ON THE THRESHOLD OF SPACE:
A SYMPOSIUM--ACHIEVEMENTS OF THE PAST YEAR. J. Aviation Med.
29(7):485-492. July 1958.
ABSTRACT: Briefly traces with charts and grapjhs the development
of aviation medicine toward space medicine as a concomitant of
technological development increasing speed's and altitudes attainable.

.732
Campbell, P.
1958
HUMAN LOGISTICS FROM THE VIEWPOINT OF SPACE TRAVEL.
In Alperin, M., M. Stern, & H. Wooster, eds., Vistas in Astronautics:
Proceedings of the First Annual AFOSR Astronautics Symposium.
(New York: Pergamon Press, 1958) Part 6, Human Factors, Pp. 285-287.

733
Campbell, P. A.
1958
INTRODUCTION TO THE PROBLEM OF ESCAPE AND RESCUE DURING
SPACE OPERATIONS.
Proceedinzs of Second International Symposium on the
Physics and Medicine of the Atmosphere and Space, Nov. 1958
734
Campbell, P. A.
1959
ESCAPE AND SURVIVAL DURING SPACE OPERATIONS.
Air University Quarterly Review, Winter 1958-1959

4
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735
AVIATION MEDICINE ON THE THRESHOLD OF SPACE:
1959
Campbell, P. A.
GENERAL CONSIDERATIONS
Ann. Intern. Med., 50(6):1542-1549, June 1959.

736
PROGRESS TOWARD SPACE FLIGHT
1959
Campbell, P. A.
18(4):1255-1259, Dec. 1959.
Federation Proc.

737
AVIATION MEDICINE TO SPACE MEDICINE IN FOUR DECADES
1960
Campbell, P. A.
Nov. 1960
88(11)-1245-1253,
Mcd. Times
ALST7.'CT: The medical problems which have accompanied man's progress from
The problems of anoxia
aviation Lo space flight are reviewed and discussed.
improvements in
by
solved
been
have
altitudes
high
at
and acroomoolism
oxygen systems and oxygen-breathing techniques and by the development of
New airfoil design and new propulsion methods
pressurized and sealed cabins.
have reduced the excessive vibrations experienced during flight at the speed
The intense temperatures generated by atmospheric friction have
of sound.
been circumvented by improvements in materials, design, and air conditioning.
Still remaining, however, are the apparent barriers of the aeropause, the
Van Allen radiation belts, and the Newell barrier (radiation from high speed
Problems
penetration of the sparsely distributed hydrogen atoms of space).
of weightlessness, launch acceleration, and decelerption and heating during
More or less absolute limitat-,ons of
re-entry are serious but solvable.
space flight are imposed by the inability of matter to exist at a speed-oflight velocity (according to the theory of relativity) and by the distance
which can be traversed in an acceptable period of time (thereby curtailing
the distances man may wish to go).

738
PROBLEMS OF LUNAR COLONIZATION.
1960
Campbell, P. A.
(School of
In Lectures in Aerospace Medicine. 11-15 January 1960.
Aviation Medicine, USAF Aerospace Medical Center, Brooks AFB, Texas)

739
Campbell, P.A.
OF SPACE.

1961

MEDICAL AND BIOLOGICAL ASPECTS OF THE ENERGIES

( New York: Columbia University Press, 1961)
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Cambridge Instrument Co., Inc., New York, N. Y. n.d.
OMNIDIRECTIONAL ACCELEROMETER, DEVICE 9032, INSTRUCTIONS FOR USE
AND CARE OF.

741
THE
1948
Canfield, A.A., A.L. Comrey, R.C. Wilson and W.S. Zimmerman.
EFFECT OF INCREASED POSITIVE RADIAL ACCELERATION UPON HUMAN ABILITIES
( Univ. of So. Calif., Dept of
(PART II: PERCEPTUAL SPEED ABILITY)
Psychol.) Contract No. N6 ori 77, Task Order 3, Sept. 1948

742
Canfield, A. A., A. L. Comrey and R.
THE MAXIMUM FORCES WHICH CAN
AILERON CONTROLS.
(Univ. of
Rept. to the Office of Naval

AN INVESTIGATION OF
1948
C. Wilson
BE EXERTED ON AIRCRAFT ELEVATOR AND
Southern Calif., Dept. of Psychology,
Res.) Contract N60ri77, Sept. 1948.

.743
Canfield, A.A., Jr.
1949 THE EFFECT OF INCREASED POSITIVE RADIAL ACCELERATION
ON THE SEED AND ACCURACY OF REACHLNG MOVEMENTS.
(Dissertation, University of Southern California)

7.44
Canfield, A. A., A. L. Comrey, and R. C. Wilson,
1949
A STUDY OF REACTION
TIME TO LIGHT AND SOUND AS RELATED TO INCREASED POSITIVE RADIAL ACCELERATION.
J. Aviat. Med. 20(5):350-355.
CONCLUSIONS:
It is concluded on the basis of the experiment reported here that
the reaction time to both light and scund stimuli becomes significantly longer
under conditions of increased radial acceleration.
The superiority of reaction
to sound, in addition to the known failure of sight at crucial G-levels, suggests
the advisability of presenting important signals to the pilot in the auditory
sense modality rather than the visual.
This is especially vital in those cases
where such signals demand emergency action.
The tremendous speed of the aircraft
of today and tomorrow will necessitate action to conserve every split second.
Taking steps such ds those suggested here should help to take some of the burden
from the limiting factor in aircraft design
the pilot.
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THE EFFECT OF INCREASED POSITIVE RADIAL
1950
et al
Canfield, A. A.
ACCELERATION UPON DISCRIMINATION REACTION TIME.
J. Exper. Psychol. 40(6):733-737, Dec. 1950.
ABSTRACT: Twenty-three volunteer college students were tested on the human
centrifuge at the University of Southern California at 1, 3 and 5 g (use of the
Navy Coverall Type Z-2 anti-g suit enabled testing at 5 g with no physiological
embarrassment).
The test problems were presented on a panel mounted vertically in front of the
subject. He was to move a toggle switch in the direction that a red light lay
from a green one on this test panel. A small white light in the center served
as a warning light and the test stimuli were presented from 1.5 to 2.5 seconds
after the appearance of this warning light. This foreperiod was vsried from
Each subject was given six experiresponse to response in an irregular order.
mental trials on each of four testing days, two runs each at 1, 3, and 5 g.
Each experimental trial lasted about fifteen seconds, during which time the
subject made five separate responses.
The subject's ability to make discriminatory reactions was impaired significantly
under increased positive radial acceleration forces of 5 g in the first few trials
for the first couple of experimental days oniy, ano tnereaiter was, unaffected.
Any physiological compensatory mechanism seems unlikely, and the impairment is
After a few
attributed to effects of novelty, distraction and apprehension.
1
g.
as
at
5
g
at
well
as
functions
subject
the
exposures,
These results and others on the Spatial Orientation and Perceptual Speed Test
(in the same laboratory) support the view that no drastic changes in mental
efficiency occur in the pilot wearing an anti-g suit up to 5 g, i.e., as long
as vision is maintained.
Further research is needed on these and other skills under conditions of
lengthened exposure and increased level of force to determine if some critical
point, short of unconsciousness, does exist where these functions might be
(J. of Aviation Medicine 23(2):204-205, April, 1952)
impaired.

746
1950
Canfield, A. A.
REACHING MOVEMENTS.

T
THE EFFECT OF POSITIVE G ON THE SPEED AND ACC
An'er. PsYchol. 5(9):482

747

THE INFLUENCE OF POSITIVE G ON.REACTION TIME.
Canfield, A. A. 1950
Amer. Psychol. 5(7):362.
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Canfield, A. A., A. L.'Comrey, and R. C. Wilson,
CREASED POSITIVE G ON RFWCHIING MVi'"_NT'S.
JL Applied Psvchol. 37(3): 230-235
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ABST.R.\CT:
From the results of this experiment,
'
conclusiorts about the effect of increased pos it ive
1- 1(
1
t
ing movemen ts ma-; be advanced.
Both the speed alrd a
-c
of
;
at increased g levels are seriously, impaired, the
of
roughly equivalent to the amount of force
imposed.
'it
es 0.:l•c,",, ci,.•
inL tie thrust of the arm under normal circumstances
i,
similar accuracy or speed under radial accelerative co•,lditions
creased weight of the arm and the inadequacy of tb
.
1
.
two types of errors are found, one being tlic negatiVw; ýnertr d a
r,
.•l
other the error of downward tendency.
The r,Iost fa,1
IC
PrC t 4
for the pilot of high-speed aircraft, both from thew'i-'
oint
:
accuracy, is to the side of the pilot's
preferred ha
aiJ 1eC,,
I
resting point.
Emergency'controls that might have to be
'nipul, ed'
conditions of increased positive radial acceleration
uld be
,two inches in diameter if a pushing motion is required.

.

750
Cantor, J.J.
1945
RUPTURE OF TYMPANIC ý9-MBRANE DU'
Ann. Otol., Rhin. & Laryng. 54:554-562, Sept. 19.

TO AIR Bri!.I'

ABSTRACT:
During the period of blast:
The rapture of th te,
be explained without a negative pressure bein' presen ...
..
the removai of the ossicular chain, can not be explaiiý.:d by a
,.:of even 15 pounds to the square inch but can be explai-,d by tby
sure hypothesis.
The pathway of the blast is through the cucstacl
Unilateral r'ure
otL
not through the external auditory canal.
membrane is due to the occlusion of the unruetured sie
)bccause. (l
or anomalous conditions of the eustachian tube.
Nasa, pathelogy ,ble for the rupture of the tympanic membrane.
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Caporale, R. & V. Camarda
1958
ACROBATIC CREW.
Rcivista di
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icina Aeror-,aut'*c
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Summary:
This study sought to determine the threshold of 'ýti-,J;iat ,,llabyrinthic neuro-epithelium.
The four subjects were piot,
with
p;'
1000 jet-hours each, who had trained daily for more th n a year in
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Acr,'ýat ic fI iht
in jet fig,her planes hac an effect on tie vest' bular a,'paratus
ol the i'1o tt ; tt:.ýttd
In each pilot onfe of the two lahyr.rths proved less
excitai'tý,
th,,n the othir.
L-areover, both "fo lowers of the left"
had hyperexci able lett la~yrinth and thobe of the right hyperexcitabiiit) of the right
labyrinth.
It sters that thc vest ibular assymetry i3 a function of the position
of the pilot in the acrobatic V-formation rromt frequently used.
tlhat attitilde of the head assiim'ed during acrobatics
Th .aut. •',r, h ot,1ieui
determination and localization of the vestibular
-with tle
uc in a;;r~,,'t
(CAR1)
hyperexcitai)it y.
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BEHAVIOR OF SOME POSTIRAL REFLEXES IN INTACT,
1961
Caporale, R.
DELABYRIN'TIZED OR DECEREBRATED PIGEONS DURING VARIATIONS OF ACCELERATION
IN 7A'EIGHTLESSNESS IN SUB-GRAVITY ROTATION.
(F:.)
2;165-170, Dec. 1961
(Paris)
Rev. Med.'Aero

p

753
Caporilc, R.
1162
COMPORTAnMENTO P1 ALCUNI RIFLESSI POSTURALI
INTATTI, SLABIRINI'ATI 0 DECEREbRATI, DURANTE VARIAZIONI DI
TRA DUE E ZERO G (BEHAVIOR OF SOME POSTURAL REFLEXES IN I
LABYRINTiU-CTOM1ZED, OR I)CEHREBRATED PIGEONS, DURING VARI.AT
ACCELERAT. iONS BETWEEN T7O A-ND ZERO G)
Rivista di m',icini aeronitici
e spazi ale
(Roma),
25 (2): 243
1962.
In it.alian, with English surmnary on p. 2514

[N COLUBISI
ACCELERAZIONI
'TACT,
ONS OF
256.

April-June

Uil;,iA,Z.r;L_:
reg14_iaiLc
nrde ot stdt.Cc reti ,xes ar.e postuie
kinetics (spontaneous posture, changes of head position in spac ý, hop preparation
reflex) of pigeons subjected to accelerations between 2 and 0 g in the subgravity
tower.
Intact pigeons displayed no significant changes due to 3ubgravit-y.
Decerebrated pig,eons retained the hop preparation reflex and tha capacity to
fly; however, the static head reflex was weaker than that of in act animals.
Totally labyrinthectomized pigeons demonstrated a disappearance of compensatory
static retlexes, hop prepar tion reflex, and voluntary equilibr tion.
Hemilabyrinthectomized animals retained norai
posture sinilar to intact animais
but tended to fly circularly around the intact side; the hop pr.paration reflex
was retained while the compensatory head ref.1,, is were missing.
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Caporale,

R.
1962
6EHAVIOR OF OCULAR NYSTAGMT;'W
OF IABYRIN-hINE ORIGIN IN
HU`vA.NS AND RABBITS SUBJECTED TO RADIAL ACCELERATIONS.
Riv. Med, Acro 25:653-666, Oct.-Dec. 1962 (Italy)
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Cappel, K. L., C. A. BeIsterling, et al.
1961
FEASIBILITY STUDY OZ; A DYrNAMIC
ESCAPE SIMULATOR (hLUMAN CENTRIFUGE).
FINAL REPORT.
(Laboratories for
Research & oevelopmenL, Franklin Institute, Philadelphia, Pa.)
Rept. No.
F-A2407; Contract AF 33(616)7118; ASTIA AD-259 716
ABSTRACT:
The construction of a device capable of simulating the accelerAtion
pattsný-l of escape from high speed aircraft was found to be feasibie.
The
redicLiu'l in the rates of simultaneous rotation of the main arir, tork'and cab
is recomnended in the interest of economy and protection of the subject from
e<ccssive gyroscopic forces.
The cona
,uction of the major cor.;ponents of the
p,'oposed Simulator is within the state-of-the-art and can be accompiis!zed with
existing techniques.
A high proportion of the components are shelf items
which have proved satisfactory in operation.
(AUTHOR)
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Capucci, M.
1949
EFFECTS OF ACCELERATION IN FLY i_ G ON EYES
Rivista di Medicina Aeronautica (Rome)
12: 261-267

757
Carayon, A., & V. Andre
1956 NOTES SUR LES ACCIDENTS CRA.NIOCERVICAUX DU
P.A.R•C1iUTAGE'.
(Note on Cranic-cervical Injiries Caused by Parachuting)
Societe do Medecine Militaire francai:;,c
Bulletin mensuel (Paris),
50(41:124 126

ABSTRACT:
Cases are recorded of cr-nio-cervical injuries (frz-ctures, dlslocations, closed injuries, contusions) occurring during parachute jumps.
Lesions are attributed to either a faulty jump due to bad terrain, violent
winds, or bad body position, and to the shock produced by the opening parachute.
Lesions caused by the shock of an opening parachute are i'ot usually
evident during rapid physical examination and lead to painful manifestations.
Mention is made of therapeutic techniques.

758
Carbery, W. .. , C. A
Steinberg, W.
Tolle%, & A. P.
MUTOMATIC ?T1"HODS FOR THE VNALYSIS OF PMY.",IOLOGIC

Aerospace Medi(rie

32(1): 52-59,

Jan,

Freiman-,
DATA

1ý61

l)61.

ABSTRACT:

A computer facility
for the rapid analysis of physiologic data
frc• the manned space satellite
is
rh-:r'.gd.
'h
details
of this
facility
and
methods for performing cach cf the analytic
operations are discussed.
Main
features
of the facility
are 1) autonv.tic signal recognition and measurerer.t,
2) automatic analysis of several channels of similtaneously recorded data
for early detection cf significant
:hanges, and 3) automatic analysis
to
detern.ine underlying causes of these changes.
Results obtained from analyses
of similar
types of data in the laboratory are presented to demonstrate the

feasibility of the computer facility for use in experiments wth manned
space satellites.
(Tuits"
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THE PHYSIOLOGY

1942
A. C. Ivy, L, R. Krasno and A. H. Andrews
Carlson, A. J.,
JUMPS.
PARACHUTE
DELAYED
AIR:
THE
OF FREE FALL TH?,OUGH
1942.
Luart. Bull. Northw. Univ. MeJ. Sch. 16:254-266.
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Carlson, D.D.

and R.H. Under,4ood

1961

DESIGN OF AN AEROSPACE SYSTEMS

(Arnold Engineering Development Center, Arnold
£,NJRON>2NT'iL C}2ER.
Rept. No. AEDC TR 61-10, ASTIA AD-260 486
Air Force Station, .enn.)

Design parameters
ABSTRACT:
ranges, and
The feasibility,

U.S.

for large
limitations

Air Frue's ,,;,,Lk I AeiL.

space environmental chambers
of simulating these prameters

Sy.-...

E:.;ironmental C!2-t-

are

discussed.
in the

•ra presented.

(Author)
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Carlson, L.D.
PHYSIOLOGICAL ýECA"NUNMS INVOLVED LN TOLERANCE TO
AEROSPACE FLIGHT ENVIRONCENrS
(Kentucky Univerijty, Lexington)
Project 7220(805A), Contract AF 33(616)-8414; MRMB, AMRL

ABSTRACT:
mechanisms

The contractor will conduct
influencing human rcsponses

the subsequent

return

to normal

research on the physiological
t.. hyt dyn-amic environments and

conditions,

changes

in

the

.espiratory

mechanisms during acceleration and their
effecL on human tolerances and
the mechanisms of human body temperature regulation
during exposure to
thermal extremes peculiar to aerospace- flight.
At the completion of each
work phase the contractor will
reduce, analyze and present the data obtained.

-

25.2

-
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CarPs.r,
.58
ROTA*,,7 1AL

AFH,

Chij)

K%kNALYSIS OF A DEu;DCE FMR CUN'•L f)F

(Wright Air Develz'pent Center , Wright-PatteLs•rn
WAIC TN 58-81, April 1958.
ASTIA AD 151105

MOTION.

ABSTACT:
By varying the moment of in'ertia of a rotating body, speed
cha.'ges are .ssible without a reaction on the support.
A mechanical
decelerator, Lased On Lhe abcve principle has been successfully tested in
the laboratory.
Although, this device was originated to control flat spin
encountered in freefall human parachute drops, other applications appear
useful.
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Carlson, To.'y N. & Morton Glass
ACCELEROM;ETER ME!•SURL:IXNTS

19t)2 VERTICAL VELOCITIES OBTAINED FROM AIRCRAFT
LN A z£VERE TH1RNDERSTOC",

(AF Ca:ibridge Research L.Doratcries, Bedford,
3620, May 1962. ASTLA AD 282 772

Miss.

)

AFCRL-62-499,

Project

ABSTRACT: A pernetrative flight by a T-33 air,-raf't was made through a large
thunderstorm on July 26, 1960, over northern Arizona.
From instruments recording
airplane acceler-tion, angle of attack, ,ad pitch angle, precise measurements
yielded a vertical velocity every 60 it. of fligrt path.
Calc.;latrd velocities
differed from the true notions by a constant of integration.
Evaluating the
constant by alternate piocedu-es produced two volDciLy distributions, differing
from each other by a corstant.
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Carlson, W. A.
1939
J. Aviation Med.

eSYCHOLOGY AND AVIATION.
10(4):216-222, Dec. 1939.

ABSTRACT: Aviation is a comparativeiv new field thi-t has taken man into an
iici1,=R I,,ir'-.r.ot"
Cqnsq't."t~,
.2n.attempt nmusL be made to determine what
abilities and traits are necessary in an individual to make a good pilot.
Normal or above-average !intelligence is one prerequisite for a good pilot.
Piloting an airplane deIands a good and accurate capacity for learning, the
ability to remember thes• learned reactions and sound judgment as to when to
execute them.
Normal sppn and control of attention is another requirement for
a flier. A good pilot must al~o be eivotionally stable.
Youth is a desirable
characteristic of the fl er.
Reaction time becomes slower as a person grows
older..though this slowing down process varies In differpnt persons.
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of J-,ath following increased intrabronchill pressure produced
The ...
•, or multiple blasts of air in eighteen do.,g; was corollary air embolism
S;nl
Pneumothorax
in fift een., with pneu.",othorax as a contributory factor in eight.
Other gross
appeared to be the sole cause of death in the remaining thr'ee.
findings noted in these animais were similar to tnose reported in human beings
In some patients dying irmnediately following a blast
following blast injury.
Coronary air
injury the cause of death has not been adequatcly explained.
of death in
cause
the
be
well
might
and
overlooked
easily
very
be
embolism may
some cases of,blast injuries.
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1955

Carlsten, A., C-J. Clenedson and F. Hultman
RABBITS IN BLAST INJURY.
Acta. Physiol. Scand. 33:243-256.

THE ELECTROCARDIOGRAM OF

767
L.
Carlvyl,
(Douglas

LITERATURE SURVEY ON AIRCREW RESTRAINT.
1959
Rept. ES 29260,
Aircraft Co., El Segundo, Calif.)

10 Feb.

1959

SUM10ARY:
This report has been prepared to serve as a gencral reference for future
A survey of the literature
development of air crew' safety and restraint systems.
on human response to accelerative forces and mechanics of vertebral injury plus
current and proposed safety and restraint systems was made and abstracted for
(AUTHOR)
the 'report.

768
Carlyle, L.
(Paper

8,

MAN AND SPACE
1960
SAE National Aeronautic Meeting,

New York, N.

Y.,

April 5-

1960)

(Society of Automotive Engineers,

Inc.,

New York, N.

Y.)

Rep.

173A

Procedures are described for determining functional human envelopes
As a first
for fligbt in vehicles within the earth's atmosphere and beyond.
step, a comparison of various types of Tnrned flight is made to determine
functional and, consequently, volumetric requirements of a human occupant.
The use of two-dimensional manikins based on anthropometri'c data is described
and a composite (5th through 95th percentile of body sizes) functional
Allowances are made for heavy flight clothing and
envelope is developed.
Factors unknown
The effect of a full-pressure garment is considered.
boots.
as yet about interplanetary flight are considered in relation to this approach.
ArZiiTACT:

(Tufts)

-

i7)4-

767
Carlyle, L.
1%, 1
CIN-EFLUOROGRAPHIC TECHNIQUE IN ACCELERATION STUEDIS.
(P.-iper, Symposirn. on Biomechanics of Body Restraint and Head Protection,
Naval Air 4Iaterial Center, Philadelphia, Penn.
June 14-15, 1961).
ABSTRACT: The high incidence of vertebral fractures in aircraft accidents is
a major problem in aviation safety.
However, none of the studies don'e on this
subject casts sufficient light on the basic problem - the true dynamics of the
living vertebral column when subjected to acceleration forces.
The development of electronic image intensification devices to increase the
brightness of the fluoroscopic image at tolerable radiation dosages has radically
imporved the utility of x-ray equipment and offers a means of implementing
research studies formerly considered impractical.
This paper describes the
function of the electron optical image intensifier which, for a given input of
radiant energy, can produce an image at least 3000 times brighter than that
obtained by orthodox fluoroscopy.
A test film will be shown to demonstrate the
technique.
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Caro,

C.G., J. Butler & A.B. Dubois
1960 SO•M EFFECTS OF RESTRICTION OF
CHEST CAGE EXPANSION ON PULMONARY F"GICTION IN =A: AN EXPERIMiNTAL STUDY.
J. Clin. Invest. 39:573-583, April 1960.

ABSTRACT:
1. The total lung capacity and its subdivisions were reduced by restricting chest expansion in normal man.
2.
The lung pressure-volume relationship was altered (smaller volume
resulting from unit pressure) over much of the vital capacity.
Respiratory
frequency was increased and tidal volume was reduced.
Airway conductance at
resting lung volume was not changed despite reduced functional residual capacity.
There was slight uneveness of alveolar ventilation with evidence of ncn- or
poorly - ,t'"i,lung units.
Systemic arterial 0 tension fell during oxygen
brea,.
....
..... e was a slight increase of peripheral venous pressure.
3.
Following release of chest restriction, the mechanical changes in the
lungs were reversed via a hysteresis-like pathway.
They appear to be explained
in part by the opening of lung units which had become closed during chest
restriction.

769
Carpenter, A.
1954
ACCELEROYEETERS AND PSYCHOLOGY
(Applied Psychology Researh Unit, Cambridge, Great Britian)
Rept. No. APU 225/54, Dec. 1954
AFSTRACT: A brief list is given of the possible applications of accelerationsensitive instruments in psychological experiments, and the theoretical basis
--of these sensitive instruments is described.
In the type of acceleromoter

-

255

-

d,ccr :cd, a tmaigretic bridge unit is used to measure the displacement of the
spring-rmounted mss, relative to the instrument case, that is produced by applied
With the circuits energized by an alternating current of a suitaccelvratrion.
able frequency, the device becomes sensitive to deflections of about 0.0001 inch.
The constructional details of the de:;ign are given, and practical considerations
ate

mentioned.
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ASTRONAUT PR•PARATION.
1962
Carpenter, M. S.
Results of the First U. S. Manned Orbital Space Flight, February 20,
(In
1962)
(Washington, D. C.:
National Aeronautics and Space Adminintration,
1962) Pp. 105-111.

771
1962
PILOTY' FLIGHT REPORT
uarpenter,' M. S.
(In
Results of the Second United States Manned Orbital Space Flight, May
National Aeronautics and Apce
W.shington, D. C.:
24, 1902, pp. 69-75.
NASA SP-6.
Administration, 1962)
An account of the major events and personal observations of the MA-7
ABSTRACT:
Prior to and during powered flight, launchflight is reviewed by the pilot.
As in the MA-6 mission,
vehicle noise, and vibration were less than expected.
ithe astronaut quickly adapted to weightless flight and remarked that it wps
more comfortable and provided greater mobility than under 'normal gravity.
Astronaut Carpenter also observed the space particles and the bright horizon
band, previously reported by Astronaut John H. Gleen, Jr., and secured new
The final phases of the flight, including
information on both phenomena.
retrosequence, reentry, landing, and egress, are covered in detail.

772
ORBITAL EXPERIENCE
1963
Carpenter, M. S.
In (School of Aerospace Medicine, Brooks AFB, Texas) Lectures in Aerospace
Medicine (Addres.s given 4 Feb. 1963; to be published at later date)
ABST•ACT:
Astrcnaut Carpenter discussed various aeromeAical aspects of his space
flight of 24 May 1962 in the Aurora 7 Mercury-Atlas orbital flight, in which he
completeed a 3-orbit mission reaching a maximum altitude (apogee) of 164 miles,
Vibration and acceleration
and attained an orbital velocity of 17,532 mph.
The Gemini or Apollo missions reeffects were stated to present no problem.
entry profiles would not exceed the 11 G Redstone or 8 G orbital re-entry accelerations.
He mentioned training missions in the centrifuge at Johnsvi]le up to
Vibration
16 G, and that decrement did not become evident until after 8-10 G.
difficulty on the previous flight by J. H. Gleen was overcome by simply placing
a sponge between the helmet and couch,
(CARI)

which succeqsfully eliminated vibration.

.

-
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CO-PARATIVE TRIALS BE27,CEN RANKS' AN"D CTTON'S AN.TI-Q
1944
Carr, S. J.
SUITS.
(RAF Institute of Aviation Medicine, Farnborough)
F.P.R.C. Rept. No. 567,
February 1944.
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Carrin.,er, E..M., M.G. Hoppc and B.H. Nichols 1961 ASTRONAUTICS INTORMATION.
OPEN LITEI\T'RKE SLURVEY. VOLI..>a III, NW..-ER 6 (ENTRIES 31,.46-31, 373).
(Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena, Cal f.)
aSTIA AD-2u0 278
775
1961
A6....,NAUTICS
Carringer, E. M., M. G. Hlppe, & 3. H. Nichols
INFOR-MATION.
OPEN LITERATURE SURVEY, VOLUXE IV, NO. 3 (-;TRIES 40,
454-40, 728).
(Jot Propulsion Lab., Calif. Inst. of Tech., Pasadena,
(Contract NASw-6)
September 1961.
ASTIA Doc. No. AD-264 956.
Calif.)

776
C I', 'ORMATION.
ASTcl:A',*A"CS
Iq62
Carringer, E.M. , .G. iY:ppe & B.H. Nichols
(\.t
50,206-3O0,417).
2
(ZU1TRýIES
NO.
V,
VOL:Z
OPEN LITER1TlTRE SU'.\'EY,
Propulsion Lab., Calif. Inst. of Tech.); ASTIA AD 273 505.

777
Catringer, E.M., M.G. Hoppe, and BH. Nichols
1962
ASTROYAI'ICS INFOR-MATION, OPEN LITERATURE SURVEY VOLUME V, NO. 3 (ENTRIES 50,',18-50,669).
(Jet Propulsion Lab'., Calif. Inst. of Tech.);.ASfIA AD 2714 399.
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Carroll, J., & H. F. Roegner
1958
PRELIMY2.ARY PHOTOGRAPHIC EVALUATION REPORT
OF BRANIFF ACCIDENT FOR ALPA (Aviation Crash Injury Research, A Division of
Rept. AvCIR-8-PR-IC0;
Flight Safety Foundatioi, Inc., Phoenix, Arizona)
Dec. 1958
779
1960
PRINCIPLES OF CRASH I.NJURY INVESTIGATION.
Carroll, J.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR 62-0-107,
September 1960.

BEST AVAILABLE COPY
2 7
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0, ' C 1' -ADO , 1' Z ,M 1 ?50
FORT CA
D:;L'T
IC
1ACC,-X7 2'mN .
u,AKlkR - '(Aviatin Lr:a.h injury Research, Phocnix, Ai jtat)
F..Thruary MO,.
were the resul*
A cr.nsh injury inve5stigation revealed that injuries
SMI.AY:
failures an
1t
be
seat
and/or
seat
to
due
of tl.e ,,ccu: in ts bu ing thrown free
rifles.
and
intcrior structures
striking
(1) incr(
the need for:
,,,e analysi. of injury causation factors indicates
for occupant
strength of seats and tie-downs, (2) a better restraint s'ystem
(Author)
and (3) a rctucod of qtowing hand-carried weapons.
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CRASH iNjURY INVESTIGATOR'S SCiHOfL Rl'FERENCE MAN
.6..
.1.
October, 1960
(Aviation Crash Injury Research, Phoenix, Arizona)
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Corrl1,

U. S Ai-:MY YiiU-ID BELL
Cik\?,i I:Ow y .:VAL lTIN:
1061
.1.
19-20
7 JULY 1960,
T!.xAS,
MIlCOPT:R .OC KUP, FORT NORTE:,
1KIIS
Rwstar:h, Phoenix, Arizona)
(Aviation Crash Injry
J,,'Ki.'RY 1961.
A,. IR i6-PV-127, TIEC Tech. R.pt. 60-74, February 130l.

I""..>"I:

Two crah

injury evaluatlions

of the

mockup (if

th.,

YM

t.r,
MU-iD

c

ectS
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by AvCIR at the rca'uest of the U. S. Army 'Transportat ion Research Co:Tzand (TRECOM,'
T'he fir.st evaluation was conducted on 7 July 1960, at which Lime many of the
design details had not been completed. A subsequent evaluation was zia.de on 1920 January 1,961.
Bczh evaluations were made at the Bell Helicopter plant, Fort
Worth, iexas,.
The purpose of the evaluations was to:
1) Evaluate over-all. crash
safety of the basic aircraft structure;
2) Determifte the existence, if any, of
featurc's whicto could lead tc unnecessary exposure of crew members and passenge-rs
to serious or fatal injury in the event of an accident involving crash condit ions
of a survival~ie nature; 3) M~ake recommecndations for remedial action in the areas
where deficiencies exist in order to improve the oý;rall crash safety aspects of
the aircraft; and 4) Point out desirable crash safety features revealed through
inspection of the mockup, engineering drawings, and detailed soecificatiens.
The ahove work was accomplished through a comprehensive crash injury evaluation
of '-oentire ai-rcraft, its components, and equipmnent . This was supportoed
I jc
ions 'L1~rc:>elrs Of IthcIIi knoring; staff and zefcrence toapii
¾
'

tecmilcal :;ulsand
i1itrSncf
atis
"sa rc:S'lt, c-1 ti-e eva lýt.
aocn v; s 'aasad inpart on prQVIOUS ICCICC-:-L*..
.
%'c
:ith t:,.2 si:>.ilar LUI
eiotrit
asconcluded ichat:
(1) T~ci a, c
s tructure of t".c& 'i
Dproviccs
ý. rong , crash,,;ortl-y plat fnr:-~ witlh a r Kl
dcý,r cz of cras-h f ;rce, en-.r.-y abs;orpt ion throu;gh a we Il-des igncd!
-chigar ;i-;.-.---(2) tlle U>U:- 'D ýresents . g'ood cockpit arrazigen'Tnt, with tiie i!nSt rur-.cnt paln 1
mounteod low and out of striiking range for an adequately restraiin~d pilot or cc,,-:.oo;
and that (3) proivi-sionks for emergenicy exit in both thle crew and troop .co7.par.rýý-cnz-s
aire adequato, exetas
othcýrwise noted herein.
The ev. luat ion also revca led a number of cr~ash 'safety deficiencic s exist in,- in
troop se~ats, litter
installations, cc~tpin eme-rgency escape pro~jisions, potc-lt-,l
fuel system. haznrds, and, in particular, the cort inued use o' a n-agnesitun cas,.t
transrd.,si(' suý,port case which has proven to be an inheren~t weak point of L',sign
in the Bell iroquýi'is helicopt-er series. In addition, the %MilitarySpýcifica-t,.o-ns
and crash load strLectural criteria governing the design and strength of various
coT-,pcne2nt s, such as seats, litters,
etc., are considered deficient ill that Minimum.
requirements. specified are inadequate and incompatible witL. -imu'tncnous apio

tion of crash forces i.nthree planes, and with mragnitudes and durat icns. expcrienccd
in ,.ctual healicopter accidents.
Based Gn the data and analyses presented in this evaluatioi,, several recommcndat ions
are ri.ade con cern ing the airframe,

-:ilitary Specifications.

components,

These a'reconare

main cabin,

furnishings,

nScinII

and related

(AUTHOR)
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Carroll, John J.
1962 A REVIEW OF U. S. AIR CARRIER ACCIDENTS IN WJHICH
FATALITIES RESULTED FROM FIRF FOLLOWING IMPlACT, 1952-1961.
(civil Aeronautics Board, Bireao of Safety, Et.,.ineering Division,
Washington 25, D. C..)
June 1962

-- -

--

8 5_____________

________________________

Carroll, K.D.
1960
PRIMATES IN SPACE CAPSULES.
(Lockheed Missile4 and Space Company, Sunnyvale, Calif.)
SB-60-13

__

____
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786
Carter, C. V.
GYRATIONS.

*

LOADS ON AIRCRAFT AND PILOT DURING SPINS AND POST-STALL
1956
(Chance Vought Aircraft) Memo E-1837, 4 June 1956
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1959 THE PROBLEM OF ESCAPE FROM SATELLITE
Carter, C.V. & W.W. Huff, Jr.
VEHICLES
(Paper: Institute of Aeronautical Sciences 27th' Annual Meeting, Jan. 26-29,
1AS Rept. No. 59-41
New York City, New York)/

1959,

ABSTRACT: Problems of design of escape systems for manned satellite vehicles
are discussed: escape prior to takeoff, during boost at high dynamic pressure,
during exit from the atmosphere and e.itry of the atmosphere, and during orbit.
Design procedures which can be employed to determine a satisfactory escape
system configuration are presented.

788
BIOTHERYAL ASPECTS OF RE-ENTRY FROM
1958
Carter, E. T. and M. W. J. Bell
EXT.V%-AT,0SPHERIC FLIGHT.
Paper 704-58
(Paper, American Rocket Society, New York 36, N. Y.)
AflSTRACT: This paper points out certain biothermal problems that are expected
Some solutions
to arise as a result of atmospheric re-entry of manned vehicles.
arc pr-_sbented, although the authors admit that they fall far short of being
It is also pointed out that these methods
acccptzzble answers to the problem.
take into account only the stress of temperature and do not consider the possibility that other stresses such as hypoxia or high g loading are present at the
These additional stresses could cause an intolerable situation for
same time.
More information is needed regarding human performance
the vehicle occupant.
under the combined stresses of heat and acceleration.

789
REALITIES OF SPACE TRAVEL: SELECTED PAPERS OF
1957
Carter, L.J., ed.
(New York: McGraw, 1957)
BRITISH INTERPLAXETARY SOCIETY.
ABSTRACT: Among the subjects treated in this series of articles published
since 1948 are the following: Astronautics (introduction, history, and development), interplanetary flight, space flight (biological aspects of, and physical
factors in), satellite vehicles, testing stations, and the future of space
The appendix contains'a report on the British Interplanetary Society
travel.
and a list of astronautical and rocket societies.

-
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790
Carter, R. L.
1958
VERTEBRAL INJURIES FROM EJECTION FORCES.
(Paper presented at the 29th Annual Meeting, Aero-Med. Assoc., Washington,
D. C., March 1958)
ABSTRACT: A review is presented of the literature concerning human tolerance
to ejection forces.
Evidence was fovnd that all thoracic and lumbar vertebrae
have essentially the same tolerance to positive accelerations of high magnitude
and short duration.
Consideration is given to factors which abet spinal Injuries,
especially body position.
(J. Aviation Med. 29:233)
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Carter, R. L.
1959
HUIAN TOLERANCE TO AUTOMATIC POSITIONING AND
RESTRAINT SYSTEMS Fk;R SUPERSONIC ESCAPE
(North American Aviation, Inc., Columbis Division, Columbus 16,
Ohio, Engineering Department) Report No. NA59H-220 *
Abstract:
A complete torso and extremity positioning and restraint
system for supersonic escape has been demonstrated with multiple
live tests. This system requires no pre-positioning whatsoever on the
part of the airman prior to initiating escape. All forces imposed
upon the airman duri..g these operations, are well within human tolerance limits. The time required from initiation to inflation of the
recovery parachute has not been compromised.

792
Carter R L. & G.A. Holcomb
1959
HUMAN TOLERANCL ro FORCES IMPOSED
UPON AN AIRMAN DURING SIMULTANEOUS SEAT BOTTOMING, KNEE ELEVATING
AND LEG POSITIONING AND RESTRAINING IN THE A3J-I ESCAPE SYSTEM.
(Paper, MeeLing of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)

ABSTRACT: The seat bucket on the A3J- 'escape system adjusts to accommodate
various height airmen while the rest of the seat and the beat catapult
remain stationary. The seat bucket must be bottomed prior to firing the
seat catapult in order to have proper center of gravity-rocket thrust relations when the seat leaves the rails.
At the same time, the seat is being
bottomed, the knees Lre being elevated and the legs positioned and restrained
This prevents flailing of the lower extremities, insures symmetry of the
ejected mass, and reduces the decelerative forces imposed by the dynamic
wind pressure.
All thece operations are accomplished in 0.2 seconds by
ballistically powered units.
This paper presents data that show that all
forces imposed upon the airman during these operations are within human
tolerance limits.
Production units were tested using anthropomorphic
dummies and a human subject.
No deleterious effect whatsoever was experienced, not even mild, transient pain. The knee raising bar impacted the
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-

legs with a maximum velocity
hooks impacted the legs with
knees did not produce spinal
(J. Aviation Med. 30(3):179,

-

of 7.6 feet per second. The leg restraining
Raising the
a maximum force of 110 pounds.
Movies of the human test are presented.
flexure.
March 1959

793
BIODYNAMICS OF CAPSULE RESTRAINT SYSTEMS.
1961
Carter, R. L.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Pa., June 14-15, 1961.)
794
1961 HEAD' IfPACT STUDIES
Carter, R.L.
(Paper, Symposium on Impact Acceleration Stress,
1961)

Brooks AFB,

Texas,

Nov.

27-29,

Subjects wearing standard U.S. Navy flight helmets impacted their
ABSTRACT:
heads against an ejection seat headrest to determine voluntary tolerance limits
Accelerometers were mounted on the helmet and on
to this type of accelera~tion.
the subject's forehead.
Six subjects were used in

the study.

Pain was used'as the endpoint.'

Impact velocities ranged
Voluntary limits ranged from 42.2 G's to 67.3 G's.
Total
Rates of onset of -cceleration ranged to 13,460 G/sec.
to 31.3 ft/sec.
cimes of acceleration ranged from 0.018 to 0.029 sec.
The subjects experienced no ill effects following the tests.

795
Case,
U.S.

Robert W.
Patent r.2,

TESTING APPARATUS FOR AIRCRAFT

1938
115,

841.

May 3,

1938

AB 1)1'.1': T7he alpparatus drop tests the fuselage or any other similar mass.
Cviincrical charts at various positions along the fuselage (or other structure)
rotaIte a-nd record the movement of the structure as it strikes the .arAvg
A tanclho-.cter records the revolutions of the cylindrical charts to
base.

determ'.e thieir speed.

height of drop may be varied and damping springs

under the landing base may be changed to change degree of impact force.

/
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796
INTERIM REPORT ON THE WORK DONE DURING THE YEAR 1942
1943
Cass-Beggs, D.
ON THE CONSTRUCTION OF THE HUMAN CENTRIFUGE UNDER DOMINION GOVERNMENT GRANT
A.M. 4 MADE THROUGH THE NATIONAL RESEARCH COUNCIL.
C-2422, 2 March 1943.
(National Research Council of Canada, Toronto)
Final stages in the construction of the human centrifuge and its
ABSTRACT:
electronic control are described.
797
1950
Cassen, B.. L. Curtis, and K. Kistler
INITIAL STUDIES ON FFFFCT OF LABORATORY-PRODUCED AIR BLAST ON ANLV1ALS.
J. Aviat. Med. 21:3b-47

Simple equipment was d6veloped for subjecting mice to a
ABST= .CT:
controlled airpressure pulse produced by bursting a diaphragm, separating
Twenty mice per hour
the test chamber from a high pressure compartment.
may be tested, incluceing autopsy for gross damage and recording the degree
Preliminary observations have
of lung hemorrhage produced by the blast.
was dependent upon blast
hemorrhage
of
lunrg
Degree
mice.
been made on 4000
pressure, volume of compression compartment, spatial orientation, previously
induced x-ray irradiation, and premedication with some Vitamin P-like compounds. (from AUTHOR'S SUMMARY)

798
Cassen, •., K. Kistler and W. Mankiewicz
ON MECHANICALLY CONSTRAINED MICE.
J. Aviation Med. 23(2)120-129.

1952

SOME EFFECTS OF AIR BLAST

Mice were held on heavy plates by attaching their feet with Scotch
ABSTRACT:
Tne plates were suspended vertically at various distances from an
tape.
A large proportion of the dice died,
explosive charge which was detonated.
Autopsies
gasping. for lbrea-h, within, 10-15 minutes after blast exposure.
their
times
2-3
to
swollen
lungs
their
had
showed that the mice killed
(hemorrhage)
content
hemoglobin
of
made
were
Determinations
normal average.
In another experimental series, the mice had parts
and weight of the lungs.
tf
their bodies, either thorax or head, sheilded during blast exposure.
-.. ielding of the thorax did not reduce the incidence of swollen lungs but
The authors conclude that the s:ielling
shielding of the head did reduce it.
(edema) of the lung was due not to direct injury of the lung but to injury of
the brain (probably hypothalamic region).
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799
Cassen, B., K. Kistler, and W. Mankiewicz
IN HEPARINIZED MICE BY AIR BLAST.
3. Aviation Med. 23:115-119, 185.

1952

LUNG HEMORRHAGE PRODUCED

ABSTRACT:
Mice were heparinized (to prevent clotting of the blood) and then
exposed to air blast in a special laboratory apparatus.
The amount cf pulmonary
hemorrhage which resulted from this exposure was determined (method is described
in detail) 1, 15, or 25 minutes after the experiment.
The results indicate
that bleeding was moderate for the first
15-20 minutes and more severe after
that period of time.
The authors conclude that there is a hemostatic mechanism,
(probably vasoconstriction) in the lung tissue which prevents severe bleeding
for a limited time.
If no clotting takes place, profuse hemorrhage occurs
after hemostasis wears off.

800
Cassen, B., P. Falian and H. Gass
1952
HIGH SPEED PHOTOGRAPHY OF THE MOTION
OF MICE SUBJECTED TO LABORATORY-PRODUCED AIR BLAST
3. Aviation Med. 2 3( 2 ):10 4 -l.'i.
ABSTRACT: An apparatus is described by which the behavior of unconstrained
mice subjected to air blast may be analyzed in high-speed motion pictures
(2,400 frames per second).
The part of the body which is struck first
by the
blast wave, is violently accelerated before the other parts start moving.
Tiere is much compression and distortion of the body before the animal flies
off in a twisting and rotating motion.

801
Cassen, B., ". Gass and K. Kistler
1954
COMPARATIVE EFFECTS OF HIGH EXPLOSIV:: 1;1\S- UN KCILANICALLY CONSTRAINED MICE AND RATS.
i. Avi•.ticn Med. 25: 123-127.
ABS:Q.\CT: Field tests were conducted by subjecting both mice and rats
simulcaneously to dorsally incident air blast while their feet were loosely
tap.i or tied to !.-inch-thick steel plates. The technique was the same as
that described for mice peviously.
It was found that altnough the weights
of the anirials differed by a factor of about ten, the relative degree of
pulmon.ary edema produced in the rats and mice at the same position was the
same; also, the pressure range producing lethality was the same for the two
yvnes of a aimals.
(Author)

I.
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802
Cassidy, William B.
1961
PERSONAL RESTRAINT AND IMPACT SYSTEMS FOR FLIGHT CAPSULES.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Penn.
June 14,15).
ABSTRACT: In conjunction with the development of a capsule system for the
F8U aircraft, a program was conducted to design a pilot restraint and impact
system capable of preventing'injury to the pilot during normal flight operation
and emergency escape.
The restraint system complied with the over-all
capsule design philosophy to unburden the pilot of personal environmental
protective equipment and at the same time provide effective restraint.
Other design criterias included self attachment, simplified adjustment and
lightweight easy operating hardware,
Acceleration loads were determined for
the critical separation, boost, recovery, and impact phases.
Based on these
load requirements, various restraint system configurations were designed and
comparatively evaluated with existing systems considering such features as
effectiveness, comfort, ease of ingress and egress, complexity, weight, etc.
The use of a non-ejectable mesh seat permitted many design innovations to
the restraint system unattainable with conventional ejection seat installation.
Impace loads on the pilot were maintained within tolerable limits by using such
devices as automatic restraint take-up, two position seat and capsule bridle
attachment, properly sized recovery parachutes, inherent energy absorption
characteristicsof the aircraft structure and a contoured seat.
Details of
this research and development program will bd presented, including conclusions
and recommendations.

803
Castor, J.G.B.
n.d.
STUDIES ON AVIATION 'MEDICINE (THE X SECTION OF THE
NATURAL RESEARCH COUNCIL OF JAPAN)
In List and Dispostion of Documents Collected by the Aero-Medical Section,
Air Technical Intelligence Group (ATIG Report No. 241)

804
Castor, John G.B.
1946 LIST OF JAPANESE AERO-MEDICAL RESEARCH PUBLICATIONS,
CONTENT AND DISPOSITION
(Air Technical Intelligence Group, Advanced Echelon, FEAF Air Materiel Command,
Report No. F-IR-91-RE.
Wright-Patterson Air Force Base, Dayton, Ohio)
ASTIA ATI 26 382
ABSTRACT: Two lists of Japanese Aero-medical research publications are riven.
of documents in the hands of Japanese nationals and the other is
One is a list
a list
of documents collected by the Aero-Medical section, Wright Field.

-265805
1946 ACCELERATION (G-FORCE) RESEARCH EQUIPMENT, STUDIES,
Castor, J.G.B
(Hq., AMC, Wright-Pat. AFB, Ohio) Air Tech.
RESULT AND TRAINING.
Intelligence Review Rept. F-IR-127-RE, December
ASTIA ATI No. 12710
ABSTRACT: In order to observe the changes of the intermediary carbohydrate
metabolism produced by centrifugal effects in the direction of feet toward
.head or head toward feet, rabbits were subjected to centrifugal forces of
lOg for 10 seconds in various directions, and the changes in blood sugar and
Furthermore, the influence on the above changes
lactic acid were determined.
by anesthetics (urethane and luminal), as well as by vegetative nerve stimulants
(pilocarpine, atropine, adrenlin, and ergotamine) and by vagotomy, was analyzed.
From the experimental results it may be concluded that hyperglycemia and
hyperlactacidemia which are gradually produced by centrifugal effects in the
directional of feet toward head or head toward feet, and persist for 1 1-1/2
hours after stopping the centrifugal action are probably due to the fact that
the vegetative nerve center or the control center of the carbohydrate metabolism
This stimulus, in turn,
in the midbrain are irritated by the centrifugal forces.
is transmitted to the liver via the sympathicus, where it results in the split
It was furthermore pointed out that hyperlactacidemia which
ting of glycogen.
occurs immediately after stopping the centrifugal action in direction of head
towards feet, and which is intensive but transitory, must be of peripheral and not
of central origin.

806
1956 ACCELERATION (G FORCES) RESEARCH, EQUIPMENT STUDIES, RESULTS
Castor, J.G.B.
AND TRAINING (Air Materiel Command, Wright-Patterson AFB, Ohio) Intelligence
Rev. Report No. F-IR-127-RE, December 1956

807
1959
AN ORBZ1AL SIULXkTOR
Cathca r., T. T., Jr.
,s of the Institute of Environmental Sciences, Annual TechIn 1959 P',c.di__
nic..-1
:i:.•, April 22-24, 1959, La Salle Hotel, Chicago, Illinois
(InstitutL. of Ei,.vironmcntal Sciences, Mt. Prospect, 111.) pp. 68-70

808
Catlin-,
(U.S.
Rept.

F.P.
1958
TRENDS IN NAVAL AVIATION INJURY PATTERNS.
Naval Air Station, Aero-Medical Department, Norfolk, Va.)
ASTIA AD 227 326.
No. AM 3-59, Oct. 1958.

SUM-"K': DaXta from the Naval Aviation Safety Center were accumulated from
The
.accide:.t reports from the close of World War II (1946) throughl1958.
data,:cwre
examined and tabulated by specific accident type., phase, and damage
Corresponding tables
classifications in current use.at the Safety Center.
In addition, the data were developed for
w:xre constructed fur fatal injuries.
bailouts and ejections and their related injury patterns.
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Taking the data in their entirety, they indicated that there has been a gradual
For instance, changes
shift over the years in the aircraft accident pattern.
in the type of accidents, the phases in which they begin, the methods of escape
and so forth, are occurring.
Perhaps because of a universal inability to
develop a satisfactory classification system, inadequate reporting procedures,
or perhaps because it does not exist, practically no shifting is discernible
in the patterns of injury, with one exception.
This exception has been the
steady increase in the proportion uf fatal injuries which has grown steadily
over the years in Naval Aircraft accidents.
809
Cattell, McKeen
1936
THE PHYSIOLOGICAL EFFECTS OF PRESSURE
Biol. Rev. 11(4):441-476.

810
Cawthorne, T.
1959
VERTIGO.
Proc Roy Soc Med 52:529-36,
Jt'ly 1959

811
PSYCKOLOGICAL PROBLEMS GF FLIGHT.
1960
Ceausu, V.
Revista de Psihologie (Bur:uresti).
ale Zborului)
with French summary, p. 113).

(Problemele Psihologice
6(3):95-114. (In Rumania.,

812
1955
Celander, H., C-J. Clemedson, U.A. Ericsson & H. Hultman
BLAST
PHYSIOLOGICAL
FOR
TUBE
SHOCK
THE USE OF A COMPRESSED AIR OPERATED
32:6-13.
Acta Physiol. Scand.
RESEARCH.

813
Celander, H., C-J. Clemedson, U. A. Ericsson & H. Hultman 1955
A STUDY 0:: TilE RELATION BETW`EE•N THE DURATION OF A SHOCK WAVE AND THE
SEVERITY OF THE BLAST INJURY PRODUCED BY IT.
Acta Physiol. Scand.
33:16-18.
814
Cernoch,.O. andM. Kopeck'
1951
NEKTERE POZNATKY ZVYSETiOVANI
CVICENCU VYSADKOVYCH ODDILU SOKOLA
(Certain Observations On Examination
. of Young Parachutists)

Voienske Zdravotnicke Listy, Prague,

20:108-111,

May-June 1951
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815

Chae,

E. U.
1957
THE INFLUENCE OF TEMPERATURE UPON THE TOLERANCE OF MICE
TO POSITIVE RADIAL ACCELERATION.
J. Av. Med.
ROKAF. 5(1).

816
Chaffee, J. W.
1961
THE EFFECT OF ACCELERATION ON HUMAN CENTERS OF GRAVITY.
(General Dynamics Corp., Fort Worth, Tex.)
Rept. no. FZY-013
ASTIA AD 271 613
ABSTRACT: The location in two-dimensional (x-z) space of the center of gravity
of the seated human body was studied on 25 living male subjects under conditions
of experimentally controlled changes in the angle at which a I g acceleration
acted upon the completely restrained body. Varying the direction of acceleration from 15 degrees through 80 degrees, meas,,red from the torso axis forward,
produced a migration of the group average center of gravity along a curved
path of 2.15 seconds arc length, a consistent rotation of the axis of maximum
individual variability from 10 degrees 53 minutes aft of the torso axis to a
maximum forward angle of 90 degrees 16 minutes, and a characteristic fluctuation
in absolute size of the individual variation about the group average.
The
practical applications of these findings to the design of rocket-powered systems
(e.g., escape capsules) is discussed.
(Author)
817
Chaffee, J.W.
1962
CHANGE IN HUMAN CENTER OFGRAVITY PRODUCED BY
'CHANGE IN DIRECTION OF ACCELERATION.
ARS Journal. 32 (11): 1677-1680,
November 1962

ABSTRACT: The two-dimensional location of the center of gravity of the seated
human body was studied on 25 male subjects under conditions of experimentally
controlled changes in the angle at which a l-g acceleration acted upon the
completely restrained body. -It was found that varying the direction cf the
simulated acceleration vector from 150 through 800, measured from the torso
axis forward, produced:
(1) a migration of the group average center of
gravity along a curved path of 2.15-in. arc length; and (2) a consistent
rotaition of the axis of maximum individual variability ( supposed "optimum"
thrust vector) from 100 53' aft of the torso axis to a maximum forward angle
of 900 16'.
Speculation concerning the practical applications of these
findings to the design of rocket-powered systems (e.g., escape capsules) is
dresented. (Author's summary)
818

i

Chamberlain, N. E. and H. S. Overman - 1952
PERSONNEL EJECTION CATAPULT
TESTING DEVICE
(U. S. Naval Proving Ground, Dahlgren, Va.)
Report No. 915, 25 Jan. 1952.
ASTIA ATI-139 471
ABSTRACT:

This is

the final report on a series of exploratory firing tests
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conducted to investigate experimentally the ballistic characteristics of a
personnel ejection cata-pult. Sixty rounds were fired in a test model of the
catapult, during which variations were introduced in the length of stroke,
catapulted weight, types of propellant, weights of charge and booster, and
The effects of variables on ballistic performance were recorded
initial volume.
on high-frequency-response cathode-ray oscillograph equipment and are presented
herein. Also included is an analysis of the theoretical performance of an
ideal catapult, from which are derived criteria for the evaluation of the
actual performance.
The performance of the Personnel Ejection Catapult Test Model, as reflected in
the ratio of ejection velocity to maximum acceleration, is consistently within
the range from 91% to 977. of ideal performance, and is relatively insensitive
to the variations in propellant types, boosters and initial volumes which were
used in these tests.

819
HUMAN FACTORS CONSIDERATIONS IN THE SIMULATION OF
1957
Chambers, A. N.
ACCELERATION FORCES IN FLIGHT TRAINERS AND SIMULATORS
(Dunlap and Associates Report, Stanford, Connecticut)
ASTIA AD 110 604

820
EFFECTS OF G ENVIRONMENTS ON PSYCHOMOTOR ABILITIES
n.d.
Chambers, R. M.
(Unpublished).
NADC-MA-6121.

821
CONSIDERATIONS IN TESTING FOR
n.d.
Chambers, R. M. and R. G. Lathrop
ACCELERATION
TO
INTELLECTUAL IMPAIRMENT DUR
(Unpublished)
NADC-MA-6125

822
1959 CLOSED-LOOP CENTRIFUGE SIMULATION OF
Chambers, R.M. and H.V. Doerfel
(Paper presented at ARS semi-annual meeting,
SPACE VEHICLE PERFORMANCE.
8-11 Jurel959, San Diego) ARS paper no. 807-7.9

ABSTRACT: This paper presents the development of some closed-loop human
centrifuge simulations of proposed space vehicles, and presents some applications of these simulations to humen factors problems anticipated in specific
space maneuvers.
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823
Chambers, R. M., & J. G. Nelsun
1960
PILOT PERFORMANCE CAPARI!LXTIES DU!
CENTRIFUGE SIMULATIONS Or' BOOSI AND A-rLNrRY.
(Paper, American RockeSociety, 15th Annual Meeting, 5-8 Dec. 1960, Washington, D. C.)
ARS
No. 1401-60
ABSTRACT: Presents 9 principles concerning the effects of acceleration
human performance.
These principles are derived from centrifug~e experi
in which human subjects were exposed to acceleration environments which
designed to simulate three basic types of proposed space vehicles.
The
principles deal with the areas of : performance tolerance, practice eff
restraint 3ystem, individual differences, control system, control feedb
task difficulty level, display characteristics, and higher mental proce
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824
Chambers, 11. M. 1960 HUMAN PERFORMANCE CAPABILITIES IN HIGH G ENVIRONMEN
(Presented at Amer. Psychol. Assn. Convention, Chicago, Illinois. 1-7,
September 1960)
825

)

EFFECTS OF G ENVIR~ThMENTS ON PSYCHOMDTOR ABILITIE
1960
Chambers, R. M.
(Paper, 31st Annual Meeting of the Aerospace Medical Association, Ame
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
ABSTRACT: The psychomotor abilities of the human pilot were tested in a s
of 211 closed loop centrifuge runs in which the primary A,, -A,, and +AXG
and their combinations were systematically varied so as to produce a serie
steady-state G fields.
During specific flight co-ordination and tracking
vers, psychomotor task difficulty levels and acceleration amplitudes were
varied.
Physiological and performance recordings were obtained simultanec
during each run.
Pilotiig opinion regarding sensations and perceptions, t
and visual symptoms, effects on control motions, and adequacy of restraint
were also obtair.ed from each pilot. An analysis of the various quantitati
recordings resulted in a comparison of the effects rf each experimental vs
on specific psychomotor and physiological components.
Performance tolcrar
curves were constructed which reflect the deterioration of pilotin3 capabi
as a function of (1) G-vectors. and their combinations, (2) acceleration ar
and (3) ta- difficulty.
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826
Chambers, R. M.,
et al
1961
THE EFFECTS OF WATER IMMERSION ON PERFORX. 22'E
PROFICIENCY
(Naval Air Development Center, Aviation Meuical Acceleration Lab., jc -yville,
Pa.)
NADC-MA-6133, 22 Aug. 1961.
ABSTRACT:

In an attempt to study a wide range of human performance abilit 0s
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associated with weightlessness and, the transition from weightlessness to high d
reentry environment, the technique of water iersion
and centrifugation was used
to simulate these conditions.
Six male subjects were immersed in water to the
neck level for a 12-hour period and one subject for a 23-hour period.
Eight
selected performance tasks were administered:
(1) before immersion, (2) during
immersion, (3) after immersion and centrifugation so that gross motor and
perceptual behavior could be sampled.
It was found that behavior was not apparently affected bly prolonged water immersion followed by reentry type accelerations.

827
Chambers, Randall M.
1961
CONTROL PERFORMANCE UNDER ACCELERATION WITH SIDE-ARM ATTITUDE
CONTROLLERS
(U.S. Naval Air Development Center, Johnsville, Pennsylvania)
NADC-MA-6110.
November.
ASTIA AD-269 487
ABSTRACT: This paper presents some procedures, data, and conclusions
based on several closed-loop centrifuge experiments in which side-arm
controllers were used by pilots to perform specific control tasks.
Under
certain conditions the pilots could perform as well in adverse acceleration
fields as they could statically, even though they were exerting much more
physical effort and psychological concentration, and they were enduring
visual impairment, chest pains, breathing difficulties, and other stressful
effects of acceleration.
The pilots demonstrated a remarkable ability to
adapt to physiologically severe acceleration environments, and they maintained control performance within acceleration time history profiles which
contained vectors with amplitudes as high as +15 G , -7G . Some closed-loop
human centrtfuge simulations were conducted which provided human factors
data which may have application to the design and evaluation of side-arm
controllers for use within proposed space'vehicles.
828
Chambers, R. M. & J. G. Nelson
1961
PRINCIPLES CONCERNING PILOT
PERFORMANCE IN CENTRIFUGE SIMULATIONS OF SPACE VEHICLES.
(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.)
Rept. No. NADC-MA-6143, 22 December 1961.
ASTIA Doc. No. AD-270 282.
ABSTRACT: This report presents 9 principles concerning the effects of
acceleration on human performance.
These principles were derived from
centrifuge experiments in which human subjects were exposed to acceleration environments designed to simulate three basic types of proposed
space vehicles.
These principles deal with the areas of:
(1) performance
t-oteran-e- (2)p--p-ractitce- effe'c-t ý--(3) -restra-int-system, (4) individual ...
.....
differences, (5) control system, (6) control feedbacv, (7) task difficulty
level, (8) display characteristics, (9) higher mental processes.
The need
for research on the effects of acceleration variables other than peak G
and direction of G is noted, as is the problem c
interaction between
variables.
(Author)
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829
Chambers, R. M. & J. G. Nelson
1961
PILOT PERFORMANCE CAPABILITIES
DURING CENTRIFUGE SIMULATIONS OF BOOST AND RE-ENTRY.
ARS J.31(11):1534-1541, Nov. 1961.

ABSTRACT: One' part of a human factors research effort tiat has been concerned
with the human performance capabilities of pilots during accelerations experienced during boost, orbit, and re-entry rocket flight trajectories is
summarized.
Ss are 38 men who collectively receivedover 2,600 closed loop
centrifuge exposures.
Some of the conclusions reached are formulated as
general principles dealing with areas of:
1) performance tolerance, 2)
practice effects, 3) restraint system, 4) individual differences, 5) control
system, 6) control feedback, 7) task difficulty level, 8) display characteristics, and 9) higher mental processes.
Other research needs are noted.
(Tufts)

830
CHANGES IN PERFORMANCE PROFICIENCY UNDER
1961
Chambers, R. M. et al
CONDITIONS SIMULATED BY WATER IVMERSION AND CENTRIFUGATION.
ABSTRACT: An attempt .jas made to investigate changes in piloting proficiency
and related human performance under gravitational conditions simulated by water
Seven dimensions of human ability felt to best
immersion and centrifugation.
(1)
reflect the influence of these gravitational enviroiuments were studied:
tracking, (2) G-tolerance, (3) target aiming, (4) positioning, (5) complex
discrimination-reaction time, (6) complex coordination, and (7) time estimation.
Two separate experiments, a neck level immersion and complete immersion experiment, were performed each using six male subjects immersed for periods up to
Before and after reduced gravity simulation inma water tank, the
twelve hours.
subjects were' exposed to a 8 G re-entry profile produced by a human centrifuge.
Changes in piloting skill level and in related performance capabilities were
found.
(Aerospace Med. 32(3):225, March 1961)

831
Chambers, R. M.
1962
PROBLEMS AND RESEARCH IN SPACE PSYCHOLOGY.
(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.)
NADC-MA-6145, 24 April 1962.
ASTIA AD 275 830
ABSTRACT: The scientific literature on the psychological aspects of space
flight is reviewed in the following areas:
(a) psychological requirements for
man in space, (b) sensing and perceiving (c) perceptual and motor skill performance, (d) cognitive processes and other higher mental abilities, (e) personality and emotional behavior, (f) psychological aspects of astronaut selection,
and (g) psychological conditioning and training.
(Author)
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1962 'EFFECTS OF
Chambers, R. M., W. F. AulgLrson, R. Kerr, & D. A. Morway
POSITIVE PRESSURE BREATHING ON PERFORMANCE AND PHYSIOLOGY DURING ACCELERATION
(Paper, 33rd Annual Meeting of Aerospace Medical Association, Atlantic City,
Abstract:
Aerospace Medicine 33(3):331, Mar.1962
N. J., 9-12 April 1962)

ABSTRACT:
Statistical analysis of results from two experiments indicated that
breathing positive pressure oxygen facilited performance during exposure to transI.a the firsL experiment,
acceleration stress.
verse (+Gx) and positive (-Gz)
five test pilots were required to perform an orbital tracking task during steadystate accelerations ranging from 6 to 12 +Gx while breathing 1007. oxygen under
In the second experipressureand under control conditions of normal breathing.
ment, six other subjects were required to perform a visual brightness discrimination task during exposure to steady-state accelerations rang'ng from 1 to 7 4Gx
and from 1 to 5 +Gz.
Effects on visual brightness discrimination were recorded
under comparable breathing conditions.
There were major individual differences
in response to the effects of acceleration during pressure breathing. Analyses
of the performance and piloting opinion data indicated beneficial effects on
performance and pilot comfort from breathing 107. oxygen under pressure at the
(AUTHOR)
higher acceleration levels.

833
EFFECTS OF POSITIVE PRESSURE
1962
Chambets, R.M., R. Kerr et al.
BREATH. NG ON PERFORMANCE DURING ACCELERATION.
(Aviation Medical Accel.
Lab., Naval Air Development Center, Johnsville, Pa.)
Report No. NADC MA-6205. ASTIA AD-298 009

ABSTRACT: The effects of positive piessure breathing of 100% oxygc,, were
evaluated in terms of increasing man's ability to perform a qomplex p3s-chomotor
task during sustained accelerations of 6, 8, 10, and 12 transverse G, and in
terms of visual brightness disrri--e'-.iti-' requirpments during sustained accelerations of 1, 2, 3, 5, and 7 transverse G, and 1, 2ý 3, and 5 positive G. In
addition, subjective reports regarding comfort and performance were obtained
during all acceleration conditions.
Details of the test results are. included in
this report.
834
Chambers, R. M., R. Kerr, W. S. Auger.•cn, and D. A. Morway
1962
EFFECTS OF
POSITIVE PRESSURE BREATHING ON PERFORMANCE DURING ACCELERATION.
(U. S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-6205
July 2, 1962
ABSTRACT: The effects of positive pressure breathing of 100M oxygen were evaluated in terms of increasing nan's ability to perform a complex psychomotor
task during sustained accelerations of 6, 8, 10 and 12 transverse G, and in
terms of visual brightness discrimination requirements durin sustained accelerations of 1, 2, 3, 5, and 7 gransverse G, and 1, 2, 3, and 5 positive G. In
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addition, subjective reports regarding comfort and performance were obtained
during all acceleration conditions.
The following tentative conclusions are

suggested:

(a) At 6, 8, and 10 G. no differences in ability to perform a

comples three-dimensional psychomotor task were observed. However, at 12 G"
there were definite suggestions that performance under conditions of positive

pressure breathing of 100% oxygen was superior to normal (atmospheric) breathing of 100% oxygen.
(b) Subjectively, the pilots reported that positive pressure
breathing of 100% oxygen was superior to the condition of normal breathing of
100% oxygen in terms of breathing ease and general comfort.
(c) DuLing transverse
accelerations at 1, 2, 3, 5, and 7 G., significantly less lighting contrast was
required at 5 G, for the condition of positive pressure breathing of 1007%
oxygen as compared with breathing 1007/ oxygen without pressure or normal air.
(d) During transverse acceleration, both positive pressure breathing of 100.
oxygen, and normal breathing of 100. oxygen, precluded the necessity of an
increase in brightness contrast which was necessary for normal air conditions.
(e) During positive accelerations at 1, 2, 3, and 5 G,, positive pressure
breathing of 1007. oxygen required significantly less lighting contrast at 3 G,
than did either normal breathing of 100%. oxygen or greathing normal air(f) Subjectively, all subjects reported that positive pressure breathingýo_
100% oxygen was superior to the condition of normal breathing of 100%. oxygen
in terms of breathing ease and general comfort during exposure to transverse
accelerations of 5 and 7 G. and to positive accelerations of 3 and 5 G.
(Author)

835
Chambers,

R. M. and J.

C. Ferguson

1963

PRELIMINARY COMPARISON OF HUMAN

CENTRIFUGE CAPABILITIES IN THE UNITED STATES.

(Letter report concerning)

(U. S., Naval Air Development Center, Johnsville, Pa.)

NADC-MA-L6304

ABSTRACT:
This report contains a chart to provide *a convenient comparison of
nine centrifuges, in existence or approved for construction, in terms of the
following features:
arm, main drive, radial G, gondola, payload, degrees of
freedom, gimbals, availability of closed-loop operation, gondola environments,

slip rings, and availability.
tion as of 12 March, 1963.

Entries are based on the best available informa-

836
EFFECT OF ACCELERATION ON PILOT PERFORMANCE.
1963
Chawbers, R.M.
(Aviation Medical Acceleration 'Lab., Naval Air Development Center,
ASTIA AD 408 686
NADC MA 6219, 26 March 1963.
Johnsville, Pa.)
ABSTRACT: This report attempts to consolidate the findings of previous
research in the area of acceleration effects upon performance and to relate
The decrements in the visual,
these findings to basic piloting behaviors.

psychomotor response and intellectual processes which have' been found to

Both transverse
accompany acceleration stress are quanrified where possible.
and positive accelerations have been shown to raise the level of contrast
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required for visual brightness and to reduce general acuity at acceleration
loads well below those which result in gross visual impairment.
Similar
impairments in discrimination response rates are also discussed. The techniques thus far used to assess higher mental ability under acceleration are
presented as are some of the problems which complicate such measurements.
Data from such studies are presented to illustrate the reduction in immediate
memory and information processing capabilities of pilots experiencing both
high level, short term and moderate, extended accelerations.
(Author)

837
Chambers, R. M.
1963
LONG-TERM ACCELERATION AND CENTRIFUGE SIMULATION
STUDIES
(Naval Air Development Center, Aviation Medical Acceleration Lab., Johnsville, Pa.) April 11, 1963.
ABSTRACT: Some of the major effects of long-term acceleration on tuman
performaince and physiology are reviewed. Also, some of the results of recent
centrifuge simulation studies of manned spaceflights and proposed spacecraft
are presented. The paper is primarily concerned with the results of studies
conducted on 'the Aviation Medical Acceleration Laboratory (AMAL) Human
Centrifuge in support of NASA and USAF space projects. The problems of
acrclcration-nomenclature is outlined, and following Gauer's procedure, longterm acceleration is defined as any acceleration stress lasting longer than
ten seconds. Physiological tolerance to +G.,+-,
-G,-,
and -G, acceleration
vectors are discussed and it is pointed out that in addition to physiological
tolerance limits, there are also performance tolerance limits which define
the reliable functioning of any particular overt behavior system during
acceleration. Major concepts in protection are discursed, recent work on
contour couches studied on the AMAL centrifuge is reviewed, and a newlydeveloped universal contour couch is described. Some of the basic principles
of centrifuge simulation of several types of space vehicles are outlined, and
the use of the AMAL centrifuge in astronaut training is reviewed. Also,
the effects of various acceleration profiles on visual and auditory performance,
discriminating and responding, complex psychomotor skill'performance,
higher Imental functioning are discussed.
(N63-19313)

and

838
Champlin, G. A. and E. S. Wilbarger
1959
BIO-FLIGHT PROJECT 2B REVISION I.
REPORT FOR 10 SEPT. 1958 - 10 JULY 1959.
(Army Medical Services Research and Development Command, Ft. Knox, Ky.)
Rept. no. CSCRD-16
ASTIA AD 227 227
ABSTRACT: Primates have been successfully recovered following ballistic missile
flight. The results assured environmental conditions to be adequate for the
comfort of human travelers. A detailed preliminary inspection of the results
in terms of biological measurements is included. Monkey Baker was said to be
in excellent health. The autopsy performed on rhesus monkey Able revealed
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no morbid pathology resultant from Tier flight.

Physiological well-being under

conditions of rettraint, isolation, artificial environment and ballistic missile
acceleration, weightlessness, spin, deceleration, and impact for a high
phylogenetic order of research animal has been proven. Consciousness for
monkey Able was proven past the peak decelerative force of re-entry on the
in-flight films. All facets of medical preparation and engineered equipment,
however, need detailed analysis and design refinement.
839
Champney, 'W. B., J. B. Athans, & C. D. Mayerson
1961
A STUDY OF HYPERSONIC
AERODYNAMIC DRAG DEVICES.
(Aeronautical Systems Division, Air Force Systems
Command, Wright-2atterson AFB, Ohio)
WADC TR 59-324, Part II; ASTIA AD-272
013
ABSTRACT:
A two-phase study of hypersonic zero-lift drag devices which could be
used to recover space vehicles re-entering the earth's atmosphere has been made.
The results of the first theoretical phase, which are summarized in an interim
report, indicate that variable area drag devices produce less heating and
deceleration than a fixed-area device of the same maximum size.
Also, for a fixeddivag device, minimum peak decelerations occur with C A/W of 0.10.
In this second
test phase, various drag device models were tested aP hypersonic speeds.
Good
agreement was found in heating and drag on simple shapes.
Heat distributions and
drags were determined for a number of complex shapes and some parametric relationships were established.Criteria for selecting an opti-ml device were also
established.
(AUTHOR)

840
Chance Vought Aircraft

1959

TYPICAL ACCELERAT ON LOADS IMPOSED ON PILOTS

DURING CATAPULTING AND ARRESTING.
Report No. 1, CVA 39,169

(Chance Vought Aircraft Inc., Dallas Tex.)

841
Chance Vought Aircraft
1959
ANTICIPATED ACCELERATION LOADS ON PILOTS OF
1963-65 AIRCRAFT.
(Chance Vought Aircraft Inc., Dallas, Tex.)
Enclosure (5) to AER-E9M-677, Dec. 1959.

842
PHYSIOLOGICAl AND PS CHOLOGICAL CONSIDERATIONS
1959
Chance Vought Aircraft
FOR MANNED SPACE FLIGHT
(Chance Vought Aircraft, Inc., Dallas, Tex.) tA Rept. No. E9R-12349,

7 July 1959.
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843
Chance Vought Astronautics
1960, MANNED SPACE FLIGHT SIMULATOR FACILITY.
(Vought Astronautics, Dallas, Texas) Report No. AST/EOR-12965,
May 1960
844
Chance Vought Aircraft
1960
INTEGRATED FLIGHT CAPSULE - PILOT SEAT.
(Chance Vought Aircraft, Inc., Dallas, Tex.)
CVA Report No. AER-EOR-12828
ABSTRACT: This report discusses the Pilot's Seat Study accomplished during
preliminary design of the Integrated Flight Capsule. The study began as a
simple replacement of the ejection seat with a light-weight pilot's seat,
but recommendations resulting from the blackout protection study caused
the study to be directed toward the design of a supinating pilot's seat.
The research trade studies, and mockups lead to the final design of a tubular
frame stainless steel mesh seas.
It is concluded that supinating pilot's
seat would be a comfortable andauseful device once tested and qualified.
Further studies are recoir nded to qualify the seat for service use.

845
Chance Vought Aircraft 1960 INTEGRATED FLIGHT CAPSULE
(Chance Vought Aircraft, Inc., Dallas, Tex.)
CVA Report no. AER-EOR-12829, 25 March 1960.

-

PILOT RESTRAINT

ABSTRACT: This report discusses the pilot restraint system study accomplished
during the preliminary design of the Integrated Flight Capsule. Present day
pilot restraint systems were evaluated, and methods of eliminating their major
deficiencies investigated. However, the majority of the study effort was
directed towards the 'design of an optimum pilot restraint system. The integration of the pilot restraint and the pilot's flight garment was developed for
several of the more promising methods of restraint. A mock-up of these
methods used in the mock-up appear to be' feasible methods of pilot restraint
when used in conjunction with an integrated flight garment. Several of the,
pilot restraint methods corsidered appear to warrant further development'
toward providing the pilot with an optimum restraint system. This study was
not concerned with the design of the garment; however, it was given consideration during the design of the system. Several studies in the area of head
restraint are presented. These studies are suggested methods of head restraint
which will support the head in the event high loads are experienced, while
keeping at a minimum restriction of head movement during the long periods when
head restraint is not required.
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Chance Vought Aircraft
1960
INTEGRATED FLIGHT CAPSULE
BAG INFLATION SYSTEM
(Chance Vought Aircraft Inc., Dallas, Tex.)
CVA Report no. AER-EOR-12836, 25 March 1960

-

IMPACT & FLOTATION

ABSTRACT: This report describes the studies made, system selected for inflation of the Impact bags and flotation bags used on the integrated flight
capsule. Three different types of inflation systems were investigated. The
single air bottle, single pressure regulator system, requires extremely large
lines to achieve desired results. A system using a single air bottle with a
pressure regulator at each bag allowe use of smaller lines, but the required
inflation time of 3 seconds is not feasible using the proposed 900 cu. in. air
bottle. Both of these systems can be designed; however, calculations are
presented only to the point that the assumptions made for system design are
insufficient to meet established criteria. The system recommended for this
application is individual air bottles with no pressure regulators. The most
apparent advantage of this system is insurance against loss of the entire
recovery system in the event of failure of one bag.

847
Chance Vought Aircraft
1960
STRUCTURAL DESIGN LOADS
(Chance Vought Aricraft, Inc., Dallas, Tex.)
CVA Report no. AER E9R-12581 - CONF, 25 March 1960.
ABSTRACT:

The structural design loads on the fuselage and stabilizing fins
of the F8U-l flight test capsule are presented.

The applied loads resulting from the capsule recovery system are also shown.
Included are the parachute loads, boost rocket loads and landing impact loads.
Procedures and criteria used in determining design conditions are discussed.
A procedure for defining the maximum allowable combination of ac.elerations
on the man is shown.

848
Chance Vought Aircraft
1960
SULMRY OF INTEGRATED FILIGHT CAPSULE PARACHUTE
RECOVERY SYSTEM PROGRAM.
(Chance Vought Aricraft, Inc., Dallas, Tex.)
CVA Report No. AEF-E9R-12446, 25 March 1960.
ASTIA AD 263 508
ABSTRACT: This report contains a review of the work accomplished to date on
the recovery system for the Integrated Flight Capsule and outlines a program
that would permit concurrent development of the recovery system and the capsule.
The preliminary design parameters, established in previously completed feasibility studies, are included for information. The report includes a general
ast-ry of all the other sections which comprise the total report submitted
under Bureau of Naval Weapons contract NOa(s)59-6150-c.
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849
INTERIM REPORT ON PARACHUTE RECOVERY AND IMPACT
1960
Chance Vought Aircraft
SYSTEMS
(Chance Vought Aircraft, Inc., Dallas, Tex.)
CVA Report No. AER-E9R-12582, 25 March 1960.
ABSTRACT: This interim report contains information on the parachute recovery
system for the Integrated Flight Capsule flight test vehicle. The various
energy absorption systems investigated for the landing impact condition are
also discussed.
850
Chance Vought Aircraft
CAPSULE.

1960

PHYSIOLOGICAL REQUIREMENTS,

INTEGRATED FLIGHT

(Chance Vought Aircraft, Inc., Dallas, Tex.)
CVA Report No. AER-EOR-12841, 25 March 1960.
ABSTRACT: The improvement of the pilot environment in the Integrated night
Capsule required definition of the physiological capabilities and limitations

of the man. This was accomplished for cabin pressure, atmosphere composition,
ttmperature, ventilation rate, environmental toxicity, accelerations, noise,
vibration, body restraint, oscillation and tumbling, pilot incapacitation
sensing, vision, thermal radiation effects, and body waste removal. The
physiological requir,•ments
orn.
equipment is

presented assumed that no personal protective

851
PILOT ACCELERATION PROTECTION ON THE INTEGRATED
1960
Chance Vought Aircraft
IPSULE
r
FLIGHT
(Chance nought Aircraft, Inc., Dallas, Tex.)
CVA Repo t no. AER-EOR-12843
ABSTRACT: A irst approximation of accelerations the pilot might expect
to encounter .n airplanes in the 1963-65 period is made based on stresses

recorded duri g a large number of flight hours on current airplanes. The
recorded G-tiie patterns are analyzed statistically for frequency of occurence
These acceleration levels are adjusted according to predicted
and mean leve s.
performance o future airplanes and when compared to native human tolerance,
show a need for pilot protection.
Several methods of increasing G tolerance are noted,

and the anti-G suit and

supination (tilting the pilot backward) are selected as the most practical.
A review is znde of centrifuge experimentation which defines the debilitating
effects of G Stress and the degree of protection afforded by the anti-G suit
and a supinating seat.
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852
1962 DETERMINATION OF EQUIVALENT NATURAL FREQUENCY
Chandler, ,ichard F.
MOUNTED OVER THE STERNUM DURING HUMAN IMPACT
ACCELEROMETERS
BY
INDICATED
DIRECTION
G
THE
IN
(6571st Aeromedical Research Laboratory, Holloman Air Force Base, New Mexico)
Project 7850, Task 785001, ARL-TDR-62-29, Dec. 1962
ABSTRACT:' Analysis of 29 human impact tests in the G position on the Daisy
Decelerator indicated that the natural frequency of t~e response measured by
sternum accelerometers varies inversely as the duration of the onset of the
The value of the product of response frequency (cps)
input deceleration.
(AUTHOR)
is approximately 0.5.
(sec)
duration
onset
and

853
AN AIRFRAME PITCH LINEAR ACCELERATION CONTROLLER.
1957
Chang, S. S. L.
National Electronics Conference Proceedings 12:134-151

854
AN APPROXIMATE ANALYTICAL METHOD FOR STUDYING ENTRY INTO
1958
Chapman, D.R.
PLANETARY ATMOSPHERES.
(National Advisory Committee for Aeronautics, Washington, D.C.)
NACA TN 4276, May 1958.
ABSTRACT: Study is made of the decelerations, heating rates,
absorbed for entry into Venus, Earth, Mars, and Jupiter.

and total heat

855
DECELERATION DURING ENTRY INTO PLANETARY ATMOSPHERES.
1958
Cnapman, D.R.
(National Aeronautics and Space Administration, Ames' Research Ctr., Moffett
Field, Calif.) (Paper presented rit2nd International Symposium on the
Physics and Medicine of the Atmosphere' and Space', San Antonio, Tex.,
See also in Benson and Strughold, eds., Physics ard
Nov. 10-12, 1958).
Medicine of the Atmosphere and Space (New York: John Wiley & Sons, 1960)
pp. 339-351.
An analytical method recently developed for computing the motion of
ABSTRACT:
an orbiting vehicle during entry into planetary atmospheres is applied to study
It is pointed
the deceleration-time curves or various types of 6hallow entry.
period of
the
following
deceleration,
of
out that the initial rate of onset
types of
certain
by
considerably
alleviated
be
can
orbit,
weightlessness in
Decelevelocity.
super-circular
slightly
e
with
perigee
near
start
which
entry
are
ration-time curves for vehicles with various amounts of aerodynamic lift
presented for entry into Earth, Mars, Venus, and Jupiter.
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856
Chapman, D.R.
1959
AN ANALYSIS OF THE CORRIDOR AND GUIDANCE REQUIREMENTS
FOR SUPERCIRCULAR ENTRY INTO PLANETARY ATMOSPHERES.
(National Aeronautics and Space Administration, Ames Research Center,

Moffett Field, Calif.) NASA Technical Rept. R-55.

ASTIA A•j 228 509

ABSTRACT: The analysis of supercircular entry is developed around a new
dimensionless parameter which combines certain conditions at the conic perigee
altitude with certain characteristics of the vehicle; this parameter conveniently determines either deceleration limited or heating-limited corridor widths
for elliptic, parabolic, or hyperbolic approach trajectories.
Illustrative
calculations, of corridor widths and the associated guidance problems are presented for Venus, Earth, Mars, Jupiter, and Titan. Generalized curves are presented
for application to various entry conditions.

857
Chapman, D.R.
1960
DECELERATION DURING REENTRY INTO PLANETARY ATMOSPHERES.
In Benson, 0.0., and H. Strughold, eds., Physics and Medicine of the
Atmosphere and Space.
(New York: John Wiley & Sons, 1960) pp. 339-351

858
Charles, J. P.
1955
FRACTURED VERTEBRAE IN U.S. NAVY AIRCRAFT ACCIDENTS.
J. Aviation Med. 24:483-490.
SUMMARY: The fractured vertebrae sustained in U. S. Navy aircraft accidents
involving pilots only were reviewed over the five year period from January,
1948. The causal factor in fractures other than compression fractures of the
lumbar and thoracic was clear. Transverse process fractures generally followed
violent swerving or cartwheeling during a forced landing. Cervical fractures
of all types most frequently involved nose overs followed by acute flexion
of the neck. The majority of cases were compression fractures of the lower
thoracic and upper lumbar vertebrae. In general the aircraft either stalled
or mushed into the ground or struck an embankment in a nose-high altitude
during the initial part of the slide. The evidence appears to indicate that
vertical forces acting through the seat bottom rather than acute flexion of
the spinal column are causing the compression fractures of the thoracic and
lumbar vertebrae.

859
Chason, J. L., E. S. Gurdjian, B. F. Haddad, & J. E. Webster
1955
CHANGES IN
CELL STRUCTURE FOLLOWING SUDDEN INCREASES IN INTRACRANIAL PRESSURE.
(Proceedings, 2nd International Congress Neuropathology, London, 1955)
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Chason, J.L., W.G. Hardy, J.E. Webster, and E.S. Curdjian 1957 ALTERATI ,. IN
CELL STRUCTURE OF THE BRAIN ASSOCIATED WITA EXPERIMENTAL CONCUSSION ( resented
at Harvey Cushing Society Meeting April 26, 1957)

861
Chason, J. L., E. S. Gurdjian, W. G. Hardy, & J. E. Webster
1958
ALTE ",IONS
IN CELL STRUCTURE OF THE BRAIN ASSOCIATED WITH EXPERIMENTAL CONCUSSI
J. Neurosurgery 15(2): 135-139
862
Cberniack, N.S., A.S. Hyde, & F.W. Zechman
1959
THE EFFECT OF TRANSVE
ACCELERATION ON PULMONARY FUNCTION.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)'
WADC TR 59-347, ASTIA AD 226 054.
See also J. Appl. Physiol. 14(b):914-916, 1959.
ABSTRACT: Since difficulty with respiration limits Lolerance to transvcr
acceleration, the effect of this acceleration on different respiratory fa
was tested in 15 subjects experienced in riding the WADC human centrifuge
Minute volume, respiratory rate, tidal volume, maximum breathing capacit)
second times vital capacity and total vital capacity were measure ! after
and three minute durations at 3 and 5 g with the subject's trunk perpend!
to the centrifugal force and legs and knees flexed at 90 degrees.
Vital
capacity was reduced significantly at 3 and 5 g.
Maximum breathing capac
was significantly reduced at 5 g.
One-half second timed vital capacity r
sented an increasing fraction of total vital capacity as acceleration inc
Minute volume and respiratory rate also increased significantly at 5 g wh
tidal volume was essentially unchanged.
The subjects show marked reductbreathing reserve at moderate acceleration which indicates that respirati
probably becomes ineffectual at higher g-levels in most subjects.
After
lation of the Air Velocity Index of Gaensler and by use of Miller, Wu, an
Johnson's four quadrant system, results are obtained which indicate that
nature of the predominent respiratory defect during forward acceleration
resrrictive.
Of the respiratory parameters measured, vital capacity sho'%
the greatest decrement.
Since vital capacity decreased at different rate
in different subjects it may be useful in predicting performance during
acceleration and might be of aid in crew selection.
(Author)
863

~J_.

Cherniack, N.S., A.S. Hyde, & F.W. Zechman
ACCELERATION
ON PULMONARY
FUNCTION.
Appi. Physiol.
14(6):914-916

195q.

THE EFFECT OF TRANSVI

See also (Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC TR 59-347, ASTIA AD 226 054.
ABSTRACT:

Since difficulty with respiration limits tolerance to transve:

.5
ar

e•;ed.
in
'.cu-
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acceleration, the effect of this acceleration on differ-nt respiratory factors
was tested in 15 subjects.
Minute volume, respiratory rate, tidal volume,
maximum breath ing capacity, 0.5-second timed vital capacity and total vital
capacity were measured at 3 and 5 g with the subject's trunk perpendicular to
Vital capacity
the centrifugal force and legs and knees flexed at 90 degrees.
One-half-second timed vital capacity reprewas significantly reduced at 5 g.
sented an increasing fraction of total vital capacity as acceleration increased.
Minute volume and respiratory rate also increased 'significantly at 5 g while
Results are obtained which' indicate
tidal volume was essentially unchanged.
that the nature of the predominant respiratory defect during forward acceleraOf the respiratory parameters measured, vital capacity
tion is restrictive.

showed the greatest decrement.

864
Cherniack, N.S., A.S. Hyde, J.F. Watson & F.W. Zechman, Jr.,
OF RESPIRATORY PHYSIOLOGY DURING FORWARD ACCELERATION.
Aerospace Med., 32(2):113-120, Feb. 1961.

1961

SOME ASPECTS

ABSTRACT: A review of current experiments in respiratory physiology during
forward acceleration is presented.
Dyspnea, inspiratory chest pain, tracheal tugging, paroxysmal coughing and a
sensation of weight on the thorax are typical symptoms occuring during forward
acceleration.
Fine crepitant rales are sometimes heard over the posterior lung
fields for several minutes after centrifugation if the acceleration has been
prolonged and has been of considerable magnitude.
Hemoptysis lasting 6 hrs. has occurred on one occasion.
There is, naturally,
considerable variation among subjects and even in the symptoms experienced by
the same subject from day to day.
No serious cardiac aberrations were noted during several experiments with levels
of forward acceleration up to 16.5 g and with duration up to 3 minutes at 12 g.

865
1961
TOMORROW IN PHYSIOLOGICAL
Chernigovs'kyi, V. M. and K. 0. Lange
SCIENCE
(Zavtrashnii Den'Fiziologichnoi Nauki).
Trans. of Nauka i Zhyttya (USSR) 11(4):44-47, 1961.
(Joint Publications Research Service, New York, N.Y.)
JPRS:
10137
Sept. 21, 1961

ABSTRACT:
The urgent tasks of physiology and medicine are the development
of recommendations for a schedule of activity for space flight, the careful
.and deep study of all factors acting on the organism during flight in space,
(Extract)
and reliable training of the bodies of future astronauts.
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866
Chernov, V.N. and V.I. Yakovlev
1959 RESEARCH ON THE FLIGHT OF A LIVING
CREATURE IN AN ARTIFICIAL EARTH SATELLITE.
ARS J. 29(10):736-742, Oct. 1959.

ABSTRACT: This appears to be as complete a single report as is available in
the English languagc on the experimental results ot Laika's orbital flight of
Nov. 3, 1957, in Sputnik II, Soviet technical and scientific accomplishments
Described and discussed in some detail with
preceding the flight are included.
illustrations are the cabin for the animal, its equipment and experimental
Results of
apparatus, and the preparation and Lraining of experimental animals.
the experiment are examined with regard to three basic periods: the preflight
period, the launching of the rocket and the satellite's escape into orbit, and
the orbital flight of the satellite.

867
RESEARCH ON ANIMAL FLIGHT IN AN
1960
Chernov, V. N. and V. I. Yakovlev
ARTIFICIAL EARTH SATELLITE.
(New YorkIn L. V. Kurnosova, ed., Artificial Earth Satellites.
Plenum Press, Inc., 1960) Vol. I, pp. 102-120.
ABSTRACT: This paper discusses the animal's cabin, equipment, preparation and
It is noted
training of the animals, and provides results of satellite tests.
that unlike high-altitude rocket biological tests, work on satellites enables a
study to be made of the effects of long-maintained actelerations, as well as
Experiments carried out on
noise and vibration, and maintained weightlessness.
maintained for
accelerations
centripetal
14 dogs in training undergoing varying
secretion
salivary
in
increase
An
effects.
little
g
showed
2-10
of
6-15 minutes
was observed during rotation. At the start of rotation the heart rose to 1.5-2
times its initial value, and remained at this level, with some fluctuations, for
Respiration generally rose 1.5-2 times theý
the whole period of acceleration.
initial rate, but as acceleration increased and the animal's body became pressed
against the floor breathing became more frequent and superficial, with respiration
Arterial pressure rose to 50-80 mm Hg above
rate 1.5-3 times initial value.
initial value.

868
Chinn, H. I., B. A. Stricklane, F. W. Oberst, S. S. Wilks and M. Tinkham
EVALUATION OF SOME DRUGS IN MOTION SICKNESS.
J. Aviation Med. 21(5):424-429.

1950

1. A number of antihistaminic and antispasmodic drugs have been tested
SUMMARY:
Simulated turbulence in
for their effectiveness in preventing motion sickness.
the airplane, training flights, and the swing have been utilized.
2.
A mixture of 50 mg. of Benadryl with 0.65 mg hyoscine has been shown to
Hyoscine aminoxide (Scopodex) is of
be the most effective prophylaxis tested.
the same order of effectiveness.
Dramamine, Benadryl, hyoscine, and a mixture
of half doses Benadryl plus hyoscine afford good prophylaxis. Artane and Perazil
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give fair protection.
Thephorin and Chlor-Trimeton exert only slight protection
while Decapryn, Neoantergan, Panparnit, Phenergan and A-446 give no or questionable protection.
3. Anti-motion sickness effectiveness is not related to antihistamine potency.
4. The effective pharmacological actio)n La discussi..
It seems likely that
the degree of central anticholinergic action determines in large part the effectiveness of the drug, although other actions cannot be excluded.
5. All strongly effective compounds in the antihistamine group have two
carbocyclic rings attached directly to a common carbon.
869
Chinn, H. I., W. K. Noell, and P. K. Smith
1950
PROPHYLAXIS OF MOTION
SICKNESS.
EVALUATION OF SOME DRUGS IN SEASICKNESS.
Arch. Int. Med., 86:810
ASTIA AD 101 265
ABSTRACT: Hyoscine, Benadryl, Dramine, Artane and Perazil were all markedly
effective in decreasing the incidence of seasickness of normal, unselected
soldiers during a transatlantic crossing aboard a U. S. Army Transport.
Thephorin
and Neoantergan were ineffective.
Among known motion sick susceptibles, Thephorin
showed a slight protective action, although less marked than hyoscine, Dramamine
or Benadryl.
Hyoscine and Dramamine were tested therapeutically and found not
to be significantly effective.
A lower, but nevertheless significant, incidence
of relief was afforded with placebos alone.
Side effects were most frequent among those receiving 2.25 mg. hyoscine hydrobromide or 15 mg. Artane daily.
Blurred vision and dry mouth were the most
common complaints.
One case of hallucinations was encountered with hyoscine and
two wit, Artane.
Tinnitus, insomnia and nervousness were also increased with
Artane. Drowsiness was not increased with any medication.
Seasickness caused an activation of the alpha rhythm of the electroencephalogram
and a slowing of the dominant wave frequency.
A pattern of drowsiness was
No significant changes
particularly evident in cases of persistent seasickness.
could be detected as a result of the drug administration.

870
EFFECTIVENESS OF VARtOUS DRUGS IN
1950
Chinn, H. I. and F. W. Oberst
FFFrrTS OF CHEMICAL CO.CONENTS OF DRAMAMINE.
I.
PREVENTION OF AIRSICKIESS.
(USAF School of Aviation Medicine, Randolph Field, Tex.)
ASTIA ATI-98 534
Project No. 21-32-014, Rept. No. 1, Aug. 1950;
No significant difference was found between Benadryl (50 mg.) and
SUMMARY:
Dramamine (100 mg.) in protecting subjects from airsickness during simulated
8-chlorotheophylline gave no significant protection.
turbulence in an airplane,
A combination of hyoscinc--hydrobromide (0.65 mg.) and Denadryl (50 mg.) was
A combination of half doses
found to be more effective than either drug alone.
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of hyoscine-hydrobromide (0.33 mg.) and Benedryl (25 mg.) gave an effectiveness
equal to that of a full dose of hyos-l-e (0.65 mg.) but inferior to the full
dose mixture.
(Author)

871
1950
EFFECTIVENESS OF VARIOUS DRUGS IN
Chinn, H. I., & B. A. Gtrickland
II. COMPARISON OF HYOSCINE WITH BENADRYLHYOSCIL;:E
PREVENTION OF AIRSICKNESS.
(School of Aviation Medicine,
MIXTURE DURING NAVIGATION TRAINING FLIGHTS.
Randolph AFB, Texas) Project 21-32--041, Rept. No. 2. ASTIA AD-105596
ABSTRACT:
The incidence of nausea and vomiting among cadets undergoing actual navigator
training flights was compared after they had received the following medications:
1) placebo; 2) hyoscine hydrobromide, 0.65 mg.; 3) hyoscine hydrobromide, 0.33
mg.IBenadryl, 25 mg.
No subject receiving the hyoscine-Benadryl mixture vomited or became severely
nauseated, whereas 7.3 percent receiving hyoscine alone and 16.7 percent
receiving placebo were affected in this fashion.
Among those who had been airsick at some previous time, the incidence of
severe nausea and vomiting was: Benadryl-hyoscine mixture-O percent, hyoscine
alone- 9.0 percent, placebo- 20.6 percent.
Dry mouth was high
The incidence of drowsiness was the same for all groups.
in both the hyoscine and mixture groups.
The occurrence of blurred vision,
nervousness, excessive fatigue and headaches was lower in the mixture group
than in the hyoscine group.

872
EFFECTIVENESS OF VARIOUS DRUGS
1950
Chinn, H. I., F. W. Oberst, & S. S. Wilks
ANTIHISTAMINICS IN
ADDITIONAL
OF
STUDY
III.
IN PREVENTION OF AIRSICKNESS.
(School of Aviation Medicine, Randolph Field, Texas)
AIRPLANE AND SWING.
Project No. 21-32-014, Rept. No. 3, Aug. 1950; ATI-89 279
ABSTRACT: Object - To determine whether antihistaminic activity is related to
Sunmary and Conclusions - 1) The antihistaprotection against motion sickness.
minics Decapryn and Chlor-Trimeton exert only a slight protection against air2) Artane, an antispasmodic, protects
sickness induced by artificial turbulence.
3) Chlor-Trimeton and
hyoscine.
than
degree
against airsickness but to a lesser
concluded that antiIt
is
4)
sickness.
swing
against
protect
do
not
Thephorin
(AUTHOR)
histaminic potency is not related to motion sickness prophylaxis.
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873
Chinn,

H. I., F. W. Oberst and S.S. Wilks,
1950
ANTIHISTAMINICS AND
H)TION SICKNESS PROPHYLAXIS.
Texas Rep. Biol. and Med., 8:320

874
Chinn,

H. I., B. A. Strickland, Jr., 0. H. Waltrip & S. H. Gainer
PREVENTION OF AIRSICKNESS BY BENADRYL-SCOPOLAMINE MIXTIrRES.
U, S, Armed Forces Med. J. 2(3):401-404, March 1951.

1951

ABSTRACT: A mixture of 0.33 mg. of scopolamine hydrobromide and 25 mg. of benadryl
was compared with 0.65 mg. of scopolamine bydrobromide alone in the prevention
of airsickness.
No significant difference could be detected between the two
groups when tested in the airplane using simulated turbulence for 1 hour, When
actual navigator training flights were used for testing, the benadryl-scopolamine
mixture gave greater protection against severe nausea and vomiting than did
scopolamine hydrobromide alone. Among those who had been airsick at some previous
time, the incidence of severe nausea and vomiting was: none with benadrylscopolamine mixture; 9 percent with scopolamine hydrobromide alone; and Z0.6
percent with the placebo.
The incidence of drowsiness was the same for all
groups.
Dry mouth was common in both the group receiving scopolamine hydrobromide and in the group receiving the benadryl-scopolamine mixture.
The occurrence
of blurred vision, nervousness, excessive fatigue, and headaches was lower in
the group receiving the mixture than in the group receiving scopolamine hydrobromide alone.
(Author)

875
Chinn, H. I.
1951
MOTION SICKNESS
(USAF Seh, Avn. Med., Randolph AFB,
Special Report, December 1951,

Tex)
ASTIA ATI 128 351

ABSTRACT:
1.
The incidence of sickness during aircrew training is discussed and
methods for selection of motion-resistant personnel considered.
2.
Evidence is presented to support the conclusion that the utricular
maculae in the labyrinth are the chief structures responsible for motion sickness.
Contributory factors in its etiology are visual disturbances, visceral stimulation, and psychic influences.
3. The efficacy of various drug preparations in preventing motion sickness
is considered.
The most promising preventive is Lergigan, a Swedish antihistaminic. Further studies are necessary, since the number of subjects tested to
date is rather small. A mixture of Benadryl and hyoscine gives excellent results
against airsickness but produces undesirable side effects when taken for 2 or
3 days.
For this reason, it is less desirable against seasickness, where
medication may be required for several days.
Similarly, hyoscine alone or
hyoscine aminoxide shows good protection against airsickness but produces side
effects during frequent administ.'ation.
The antihistaminics Dramamine,
Trimeton, and Wellcome Preparation 47-83 all give good protection.
The

1
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antispasmodics Parsidol and Artane show fair protection. Thephorin, ChlorTrimeton, Decapryn, Diatrin, Neoantergan, and Prantal all give slight or no
protection.

876
Chinn, H.I.
1951
108:20-29

NOTION SICKNESS IN THE MILITARY SERVICE

Hll. Surgeon

877
FURTHER STUDIES ON THE
1951
Chinn, H.I., O.H. Waltrip and H.W. Massengale
AIRSICKNESS.
EFFECTIVENESS OF VARIOUS DRUGS AGAINST
J. Aviation Med. 22(6):535-539
ABSTRACT: A mixture of 25 mg. of Benadryl and 0.35 mg of Scopolamine-Hydrobromide has been compared during navigation training flights and in routine
C-54 flights with the following preparations: Perazil--50 mg.; Scopodex--2.0 mg.;
All preparaLergigan-- 25.0 mg.; Scopodex--l.O mg.; Benadryl--25.0 mg. mixture.
tions reduced the incidence of nausea and vomiting below the control groups,
although the protection afforded by Perazil was not at a statistically signifiFrom the studies reported here, the Benadryl--Scopolamine mixture
cant level.
And Lergigan were the most effective, Benadryl-Scopodex slightly less effective,
It is recommended that further
Scopodex alone next, and Perazil the poorest.
comparison be made between the effectiveness and side effects of the BenadrylScopolamine mixture and Lergigan.
878
Chinn, H.I., H. Waltrip and W. Massengale
1951
EFFECTIVENESS OF VARIOUS
DRUGS IN PREVENTION OF AIRSICKNESS V. COMPARISON OF ADDITIONAL PREPARATIONS
IN AIRCRAFT.
(School of Aviation Medicine, USAF Randolph AFB, Texas)
Rept. No. 21-32-014-5, July 1951.
879
Chinn, H. I.,
et al
1952
THE EFFECTIVENESS OF VARIOUS DRUGS FOR THE
PROPHYLAXIS OF SEASICKNESS
(USAF Sch. Av. Med., Brooks AFB, San Antonio, Tex.)
Proj. No. 21-32-014,
Rpt. No. 6,
March 1952.
ASTIA AD 150 406
ABSTRACT: Lergigan, Trimeton, Benadryl-scopIamine mixture, and Wellcome
Preparation No. 47-83 all provided approximately equal protection against
seasickness. No preparation was significantly si-perior to that of diphenhydramine although the observed percentage of protection afforded by Lergigan was
slightly greater.
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No protection was given by the antihistaminic Diatrin or by the antispasmodics
W-290 and Prantal.
Slight protection, not significant at the 1 percent level,
was obtained with Scopodex alone or with a mixture of Benadryl and Scopodex.
Side effects were minimal in all cases except among those persons receiving
the Scopodex.
When 2.0 mg. doses of the latter were given three times daily,
hallucinations, an increased incidence of nightmares, dry mouth, blurred vision,
and ringing in the ears was observed. When 1.0 mg. was given combined with
25 mg. of Benadryl, there were no hallucinations but the incidence of nightmares, dry mouth, and blurred vision was still
increased.
There was an inverse relation between the incidence of vomiting and the age
of the subject. No relation could be detected between the number sick and the
compartments in which they were quartered nor with the degree and/or duration
of motion therein under the conditions of these sea trials.

880
Chinn, H.I., W.R. Gammon, & N.E. Frantz 1952 EFFECTIVENESS OF VARIOUS DRUGS IN
PREVENTION OF AIRSICKNESS: IX.
PROTECTION OF AIRBORNE TROOPS (USAF School of
Aviation Medicine, Randolph Field, Texas) Proj. No. 21-32-014, Rept. No. 9.,
December 1952
ABSTRACT: Airborne soldiers received placebo or medication during two flights of
5 to 7 hours' duration. The incidence of vomiting for the placebo group was 6.8
percent. The following drugs given immediately prior to take-off significantly
lowered the incidence of vomiting: Wellcome 47,-83 (50 mg.), Phenergan (25 mg.),
Phenergan (12.5itg.), Trimeton (25 mg.), Pyrrolazote (50 mg.), and scopolamine
(0.65 mg.).
Postafene (50 mg.) given 24 hours prior to take-off also afforded
significant pro'tection. None of these medications was superior to the others.
881
Chinn, H. I., & L. J. Milch
1952
EFFECTIVENESS OF VARIOUS DRUGS IN PREVENTION
OF AIRSICKNESS.
VII. EVAIJJATION OF PHENERGAN AND TRIMETON
(School of Aviation
Medicine, Randolph Field, Texas)
Project No. 21-32-014, Rept. No. 7, Aug.
1952; ATI-159 336
ABSTRACT:
Object - To compare the effectiveness of various preparations against
air sickness.
Summary and Conclusions - I) The following preparations were tested
during simulated aircraft turbulence:
(a) placebo;
(b) Lergigan, 25 mg.;
(c)
Phenergan, 25 mg.; and (d) Trimeton, k5 mg.
All three drugs reduced significantly
the incidence of vomiting below that in the placebo group.
Phenergan exhibited
the greatest protection.
2) Side effects with each drug were slight, an increase
in drowsiness being the most apparent effect.
3) The possibility that the effectiveness of Lergigan is due to an admixture with Phenergan is discussed.
Recommendations - 1) That the optimum dosage and duration of aition of Phenergan.
be investigated.
2) That a comparison of Phenergan and Lergigan be made with
rigorously purified materials so that there is no question of a mixed preparation.
(AUTHOR)
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Chinn, H.I. and N.P. Plotnikoff 1952 EFFECTIVENESS OF VARIOUS DRUGS IN PREVENTION
VIII. EVALUATION OF VARIOUS TECHNIQUES FOR SCREENING ANTIOF AIRSICKNESS:
MOTION SICKNESS DRUGS (USAF School of Aviation Medicine, Randolph Field, Texas)
Project No. 21-32-014, Report No. 8.
ABSTRACT: Hyoscine, Benadryl, and Lergigan did not increase the vomiting threshold
of dogs to apomorphine injection, nor did any of them protect dogs against swing
Hyoscine protected human subjects on the swing, but Lergigan and
sickness.
The lack of correlation between these findings and
Benadryl were without effect.
the effectiveness of these preparations in air and seasickness are discussed.

883
THE EFFECTIVENESS OF VARIOUS DRUGS FOR THE
1952
Chinn, H. I.
PROPHYIAXIS OF SEASICKNESS
Am J. of Med. 12:433-439, Apr. 1952

884
Chinn, H.I., B.A. Strickland, Jr., 1953 EFFECTIVENESS OF VARIOUS DRUGS IN PREVENTION OF AIRSICKNESS: STUDIES DURING ROUTINE TRAINING FLIGHTS (USAF School of
Aviation Medicine, Randolph Field, Tex.) Proj. No. 21-1208, Report No. 1.
September 1953.
ABSTRACT: A mixture of 25 mg. of Benadryl and 0.35 mg. of scopolamine gave good
protection against motion sickness both with and without the addition of 5 Mg.
No significant difference in prophylaxis between the two groups
of dexedrine.
The following preparations failed to afford a silnificant
could be detected.
protection: Parsidol (25 mg.) Wyeth 46062 (25 mg.), Schering 1667, and Wyeth 4606z
Side effects with all groups were slight.
(15 mg.) plus scopolamine (0.35 mg.).
The significance of adding an analeptic drug to combat the sedation of motionsickness preventives is discussed.

885
Chinn, H.I., A.J. Dugi, and L.J. Milch 1953 EFFECTIVENESS OF VARIOUS DRUGS IN
COMPARISON OF SCOPOLAMINE, POSTAFENE, AND
PREVENTION OF AIRSICKNESS:
PHENERGAN (School of Aviation Medicine, USAF Randolph, AFB, Texas) Rept. No,
21-1208-812-2, September 1953

886
EVALUATION OF VARIOUS TECHNIQUES
1953
Chinn, H.I. and N.P. Plotnikoff
J. Appl. Physiol., 5: 392
FOR SCREENING ANTI-MOTION-SICknESS DRUGS.
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PREVENTION OF AIRSICKNESS
1953
Chinn, H.I., W.R. Gammon, and M.E. Frantz
J. Appl. Physiol., 5(10):599-602
AIRBORNE TROOPS.
ABSTRACT: Air-borne soldiers received placebo and medication during 2 flights
The incidence of vomiting for the placebo group was 6.8%.
of 5-7 hr duration.
The following drugs given .'mmediately prior to take-off significantly lowered
the incidence of vomiting: Wellcome 4,7-83(50 rag), Phenergan (25 mg), Phenergan
(12.5 mg), Trimeton (25 mg), Pyrrolazote (50 mg) and scopolamine (0.65 mg).
Postafent (50 mg) given' 24 hr prior to take-off also afforded significant protectioni. None of these medications was superior to the others. The incidence of
drowsiness, blurred vision, dry mouth and fatigue was increased by some of the
Almost 19 per cent
drugs, while dizziness, sweating and headache were reduced.
of the paratroopers became sick during a 60 to 90-min flight prior to their jump.

888
EVALUATION OF DRUGS EFFECTIVE AGAINST MOTION SICKNESS.
1955
Chinn, H. I.
Rept. No. 55-144, Oct.
(School of Aviation Medicine, Brooks AFB, Texas)

1955

ABSTRACT: Twenty-six compounds have been tested against sea-sickness, using
A total
soldiers and airmen crossing the North Atlantic aboard troop transports.
significanL
gave
Fourteen of the drug treatments
of 16,902 subjects was employed.
There was no apparent difference
protection at the 1 percent probability level.
Seasickness varied inversely
between British or American brands of hyoscine.
was observed with hyoscine.
effects
side
of
with age. The highest incidence
889
Chinn H1, P.K. Smith

1955

MOTION SICKNESS Pharmacol.R.B&.

7:33-82,

March 1955

890
EFFECTIVENESS OF VARIOUS DRUGS
1955
Chinn, H. I., R. W. Hyde and L. J. Milch
TREATMENT BY INTERNAL MEDICATION.
IN PREVENTION OF AIRSICKNESS:
(USAF School of Aviation Medicine, Randolph AFB, Tex.)
Rept. No. 56-6, November 1955
Scopolamine was administered to subjects aboard aircraft by nasal
ABSTRACT:
The
instillation (nose drops and spray) 15 to 20 minutes after take-off.
minutes
45
to
40
subsequent
the
during
incidence of vomiting from airsickness
conditions
these
under
administration
sublingual
and
Oral
was markedly reduced.
instilled
drug
of
amount
the
in
variations
Considerable
was ineffective.
The use of nose drops allowed more accurate
resulted when given by spray.
medication. The significance of this mode of administration for treating motion
sickness is discussed.
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Chinn, H. I.
1956
ABOARD TRANSPORI

EVALUATION OF DRUGS FOR PROTECTION AGAINST MOTION SICKNESS
SHIPS.
J. Amer. Med.' Assoc. 160(9):755-760, 3 Mar. 1956

ABSTRACT:
Twenty-six compounds were tested as to effectiveness in the prevention
of motion sickness in 16,920 soldiers and airmen crossing the North Atlantic aboard
troop transport ships.
Best results were obtained by using 50mg. of meclizine once
or thrice daily, 50 mg. of cyclizine thrice daily, or 25 mg. of promethazine thzice
daily.
Buclizine (Vibazine), benztropine methanesulfonate (Cogentin), Sandostene,
and UCB 158 (N-benzhydryl-N-m-methylbenzylpiperazine) were demonstrated for the
first time to be effective against motion sickness.
Single doses of scopolamine
hydrobromide were effective, but on continued use produced distressing side-effects.
For continued use, meclizine was the most satisfactory. Motion sickness was twice
as frequent in those having it before as in those with no previous history of it.
It occurred less frequently in older men, and in those who had crossed before.

892
Chkhaidze, L. V.
1961
ON THE PHYSICAL TRAINING OF THE COSMONAUT
Trans. of Teoriya i Praktika Fizicheskoi Kul'tury (USSR) 24(12):907-909,
1961.
(Joint Publications Research Service, New York, N. Y')
June 4, 1962
JPRS:
13996
893
Chkhaidze, L. V.
s1962
COORDINATION OF HUMAN ,MOTOR HABITS IN HIGH GRAVITY
FIELDS AS A METHOD FOR THE STUDY OF THE CONTROL OF VOLUNTARY MOVEMENTS.
In
Biofizika 7:80-85, 1962 (Russian)
894
Christensen, J. M'
1951
PSYCHOLOGICAL RESEARCH PROJECTS OF SELECTED BRITISH
LABORATORIES AND ESTABLISHMENTS
(USAF AMC, Wright-Patterson AFB, Ohio)
USAF Memorandum Report WCRDP-694-24C, July 1951. ASTIA ATI 151 644
895
Christensen, J. M.
1952
RESEARCH PROJECTS OF CERTAIN BRITISH LABORATORIES
AND ESTABLISHMENTS THAT RELATE TO AIR DEFENSE
(USAF, AMC, Wright-Patterson AFB, Ohio)
WCRD Technical Memorandum report 52-95, November 1952.
ASTIA AD 5278
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PERFORMING MAN-SIZED TASKS IN SPACE
1960
Christensen, J. M.
1960 Proceeding of the Institute of Environmental Sciences, C-31--C-38
ABSTRACT: This is a commentary on a paper presented by S. N. Roscoe to the
The title
of the paper
Institute of Environmental Sciences in April of 1960.
was "Performing Man-sized Tasks in Space."

897
1958
STUDY TO DETERMINE METHODS OF
Christensen, K.K. & L.L. Johnson
SIMULATING g EFFECTS.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
Contract No. AF33(600)-37276, WAD- TN 58-314, ASTIA AD 211 849
ABSTRACT: Methods of simulating acceleration and deceleration sensations in
aircraft flight simulators were determined.
Significant sensations were
ascertained, and studies were conducted of methods of mechanically inducing
heaviness and immobility sensations, chemically inducing physiological effects,
psychologically inducing effects of acceleration, and controlling the various
Severa'. devices that may indirectly induce acceleration
simulated effects.
effects were investigated.
Mechanical means of inducing and controlling heaviness and immobility are
considered feasible, although all devices have a 1-g pressure sensation which
Chemical simulation
Visual effects can be simulated.
cannot be eliminated.
does not appear satisfactory because function with respect to g is lacking,
added safety precautions are necessary, and detrimental effects are possible.
A period of experimental development will be necessary to determine the optimum
methods and to make a full evaluation of the effectiveness, of the simulated
sensations.
898
MILITARY BOOSTING ESCAPE PROGRAMS.
1958
Christian, G.L.
Aviation Week, 68(9):181, 183, 187, and 189.
ABSTRACT.
Development of aircraft crew stationw, the heart of the enti ,p
vehicle, has threatened to lag--and sometimes has conspicuously laggedb
And the rapid strides being made to increase new planes' performance
ci•pabilities.

To combat this dangerous deficiency, Air Force's Wright A'r Development Center
here is attacking with increased vigor the manifold pL'oblems of making rew
stations and escape systems compatible with new high performance aircra t and
Dual purpose is to make crewmen comfortable, th refore
manned space vehicles.
capable of maximum efficiency during flight and to provide them with ma.4imum
chance of survival if escape becomes necessary.
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THE NEW HUMAN CENTRIFUGE.
1949
Christy, R.L.
Aviation Medicine 20(6):454-458
ABSTRACT:
Because of technical difficulties and limitations encountered
aircraft during acceleration experiments, it was decided to cconstruct a 1.
very high-performance centrifuge which would overcome the disadvantages ol
inabilities of present centrifuges or aircraft in conducting the necessar,
research.
First, the new centrifuge has a rate of change of acceleration
Second, the new centr10 g per second,' and can attain a maximum of 40 g.
has a fifty-foot radius.
Third, a decompression chamber 10 feet in dianet
and 6 feet wide is mounted in the end of the arm of the new centrifuge.
chamber can be decompressed to a pressure altitude of 60,000 feet, and tl
Ft
temperature neither can be carefully regulated between 40" and 1100 F.
the gondola, including the decompression chamber, is mounted inside a pair
gimbels, which are powered by hydraulic motors mounted on the counter wei
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1951
"HE NAVY PROGRAM FOR AIRCRAFT ESCAPE.
Christy, R.L. Jr.
J. Aviation Med. 22(5):408-413
ABSTRACT:
Conventional bailout will be used for low-speed escape, althoug
is believed that an ejection seat should be strongly considered where fees
The es
for all one-place and two-place training and operational aircraft.
chute has particular value in relatively high performance two-place fighte
attack aircraft.
Finally, the ejectable cockpit is considered'to be the
ferred method for the very high-speed, high-altitude fighter aircraft.

901
Christy, R.L.
1952
A SURVEY OF PRESENT TECHNIQUES FOR EMERGENCY ESCAPE
FROM AIRCRAFT.
In White, C.S., & 0.0. Benson, Jr., eds., Physics and
Medicine of the Upper Atmosphere, A Study of the Aeropause
(Albuquerque, N. Mexico: Univ. of New Mexico Press, 1952) pp. 509-515
ABSTRACT: The advantages and drawbacks of the following escape techniques
are discussed: (1) ordinary bailout over the side of the airplane; (2) the
escape chute, in which the pilot drops backward and downward; (3) the ejec
tion seat, propelled by an explosive charge with sufficient upward velocit
to clear the vertical stabilizer (two types are in use: one in which the
seat is fired by the pilot reaching up and pulling a curtain down over his
head and face, and the other fired by controls placed near the legs of the
Further studies are in pro
pilot); and (4) the ejectable cockpit capsule.
gress on deceleration tracks, catapults- and human centrifuges to determin
man's tolerance for acceleration and deceleration under various conditions
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902
EFFECTS OF RADIAL AND ANGULAR ACCELERATIONS.
1961
Christy, R.L.
In It.G. Armstrong, ed. Aerospace Medicine (Baltimore: Williams and Wilkins
Co., 1961)

903
Chu,

INVESTIGATION OF THE HIGH SPEED
C' C., R.J. Coskren & H.M. Morgan 1960
DESIGN AND APPARATUS.
PART
I.
MAITRIALS.
IMPACT BEHAVIOR OF FIBROUS
WADD TR 60-511 pt. 1,
(Fabric Research Labs., Inc., Boston, Mass)
ASTIA AD 247 493.
Contract AF 33(616)6321, Proj. 7320, Sept. 1960.

A&-o',U.CT: A high speed impact test machine has been designed, constructed,
This
and -olibrated to test parachute components at high rates of loading.
'r.sr'-u•ent is capable of rupturing materials of up to 10,000 pounds static
The
breaking strength at velocities of from 200 to 750 feet per second.
impacting force is applied by a free flying missile launched by a gas gun
The
utilizing either nitrogen or helium gas at moderately low pressures.
gun has a bore of 2.5 incheq and fires missiles weighing up to 10 pounds.
Pertinent data are obtained by means of multiple exposure photography using
a multi-microflash lighting source which provides a maximum cf fifteen separate
flashes spaced at predetermined intervals of between 10 and 10,000 micro-seconds
The resulting photograph records the specimen and the impacting missile before,
Measurement of the distances between successive
during and after the impact.
exposures yields information such as the breaking strength, the extension to
(Author)
rupture, and the energy absorbed by the specimen.

904
Chu, Wen-Hwa 1960 ON THE DEVELOPMENT OF A MORE ACCURATE METHOD FOR CALCULATING
BODY-WATER IMPACT PRESSURES (Department of the Navy, David Taylor Model Basir
Fundamental Hydromechanics Research Program, Southwest Research Institute,
San Antonio, Texas) Contract No. Nonr 2729(00), SwRI Project No. 23-834-2,
30 September 1960. ASTIA AD 251 927
Tiiis paper presents the details of a theoretical investigation into
ABSTRACT:
the hydrodynamic forces and pressures developed during the early stages of water
The method employed is a numerical scheme developed
entry of a circular cylinder.
equations and boundary conditions that are less
governing
tne
of
from 'formulatiors
restrictive than those usually employed, and is applicable to a wide class of
It is concluded
Some comparisons :ith experimental data are made,
body forms.
that the method is not yet suitable for general usage because of excessive
requirements for computing machine time.
905
1945
Chung, Sung Jang
ACCELERATION STRESS.

ELECTROCARDIOGRAMS OF MICE UNDER POSITIVE RADIAL
ROK Air Force J. Avia. Med. 4:31

-295906
Chung, Sung Jang, & Yae Wee Choi
1956 STUDIES OF POSITIVE RADIAL
ACCELERATIONS ON MICE AND MATHEMATICAL FOMULAE EXPRESSING HUMAN
TOLERANCE TO ACCELERATION.
(Fifth Semi Annual Medical Conference of the Far East Air Force,
Baguio, Phillipines, Nov. 29, 1956)

907
Chung, Sung Jang. 1956
PATHOLOGY OF MICE UNDER POSITIVE RADIAL ACCELERATION
STRESS.
ROK Air Force J. Avia. Med.
4:45
908
Chung,

Sung Jang
1956
STUDIES OF POSITIVE RADIAL ACCELERATION ON MICE;
VHAVIOR, SURVIVAL CURVE, FATAL CURVE, DANGEROUS. ZONE, MORTALITY, AND
EFFECTS OF ANTI-G SUITS. ROK Air Force J. Avia. Med. 4:20

909
Chung, S.J.
J. Appl.

1959
STUDIES OF POSITIVE RADIAL ACCELERATION ON MICE.
Physiol., 14(l):52-54,
Jan. 1959

ABSTRACT: One hundred and ninety-one mice were subjected to positive acceleration of from 3 to 85 g, for periods of 5 seconds to 80 minutes.
Data on
mortality and on pathologic findings are presented.
No significant differences
were observed in the resistance of male and female mice to positive g. ECG
tracings from mice exposed to 8 g for 25 minutes were examined.
Formulas are
presented to express probability of survival of mice in terms of exposure and
magnitude cf acceleration stress.
910
Chung, Sung Jang 1960
STUDIES ON A MATHEMATICAL RELATIONSHIP BETWEEN
STRESS AND RESPONSE IN BIOLOGICAL PHENOMENA.
Journal of the National Academy of Sci. Republic of Korea, VoL 2,
Dec. 1960
911
Cicala, A., & G. Assensi
1956
ERNIA DEL DISCO INTERVERTEBRALE DA ACCELERAZIONE
POSITIVA: OSSERVAZIONI SU DI UN CASO CLINICO.
(HERNIA OF THE INTERVERTEBRAL .
DISK CAUSED BY POSITIVE ACCELERATION: CASE REPORT)
Rivista di medicina aeronautica (Roma) 19(3):"11-519, July-Sept. 1956
ABSTRACT:

A case is

reported of intervertebral disk hernia caused by positive
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acceleration in a military diver pilot.
Following surgery, the pil6t returned to
flight duty. Consideration is given to the anatomy and physiology of the intervertebral disk, and to the medico-legal aspects of the disorder.

912

Ciccone, R., & R.M. Richman
1948 THE MECHANISM OF INJURY AND THE DISTRIBUTION
OF 3000 FRACTURES AND DISLOCATIONS CAUSED BY PARACHUTE JUMPING.
J. Bone Joint Sure. 30A(l):77-97
ABSTRACT: In order to recapitulate our experience with fractures of the ankle
mortise, the authors have reviewed the last 300 fractures of the ankle; correlated the, clinical, roentgenographic, and operative findings; and tabulated the
injuries according to the traumatic mechanism.
As exvlaine4 earlier, this
arrangement depends upon the interpretation of circumstantial evidence, and one
must beware of straining such evidence too far by postulating a theoretical
sequence of trauma, or by intricate subclassifications, or tortured analogies
with the laws of mechanics.
The authors have tried to avoid these pitfalls
of
speculation.
Table IV merely groups the fractures under well-recognized mechanisms, and it is with these mechanisms rather than with the minor variations in
pattern that we are primarily concerned.
A comparison of this cross section of the series with other reported groups of
ankle fractures indicates that it makes little
difference whether the ankle is
broken by falling downstairs, steping off a curb, playing football, or parachute
jumping: From the point of view of etiological stresses, the statistical
distribution of fractures is much the same.
There are certain minor variations, such
and the
as the high incidence of posterior marginal fractures of the tibia,
relatively low incidence of vertical compression fractures in this series.
These differences, however, are trivial;
the fundamental point of similarity
is the preponderance of external-rotaticn injuries.
External rotation and
abduction, taken together, account for 75 per cent.of the fractures reported
by Ashhurst and Bromer, Stevens, Moritz, and Bishop, as well as the present
authors.. This cannot be mere coincidence; the figures are consistently too
high, and they are independent of the source of the patients or the circumstances of injury.
One may reasonably conclude, therefore, that the vulnerability of the ankle to external rotation represents an inherent weakness of
the joint, either a local structural weakness, or else a lack of adaptive
resiliency of the leg as a whole.
This latter
possibility gains support from
the fact that not only the ankle, but the entire lower extremity, shows a
statistical
preponderance of external rotation injuries.
913

--

STUDY AND DEVELOPMENT OF PARACHUTES AND
1959
Ciffrin, A., & W. A. Swenson
SYSTEMS FOR IN-FLIGHT AND LANDING DECELERATION OF AIRCRAFT. PART II.
DEVELOP----------_ MENT AND TEST EVALUATION OF THE RING SLOT PARACHUTE.
(Wright Air Development
Ctr., Wright-Patterson AFB, Ohio)
WADX TR 57-566, Pt. 2; ASTIA AD-155 707

ABSTRACT:

Based on German research in

the development of the FIST ribbon para-

/
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chute, Radioplane performed a development and test evaluation of a type of
parachute known as the Ring Slot parachute.
The purpose of the program was to
determine the feasibility of ieplacing the FIST ribbon parachute with the Ring
Slot parachute for aircraft deceleration.
Tests consisted of drag tests, drop
tests, and tests behind a taxiing aircraft.
Tett results indicate that the
performance of a properly designed Ring Slot parachute is equal or superior to
In addition to
that of'the FIST ri*bon parachute for aircraft deceleration.
an analysis of the performance, a suggested design procedure and cost analysis
of the Ring Slot parachute are presented.
(AUTHOR)

914
MONTREAL MOTION SICKNESS MACHINE
1942
Cipriani, A. i, D. McEachern
(NRC, Canada, Proc. Conf. Motion Sickness) Report No. C615

915
Cipriani, A.
1942 AN ANALYSIS OF THE FORCES ENCOUNTERED ON 'TESIMPLE SWING
USED IN THE STUDY OF MOTION SICKNESS.
(National Research Council, Canada, Assoc. Comm. on Av. Med. Research)
C-2246.
8 December 1942.
ABSTRACT:
Radial acceleration, in the long axis of the body with the subject
seated upright, is the principal vestibular stimulus encountered on the simple
motion sickness swing.
It is greatest at the lowest point of the arc. The
magnitude of the stimulus is 0.7G for a maximum displacement of the swing from
the vertical of forty degrees.
This stimulus is repeated twice during each
complete cycle of the swing, or usually about 30 times per minute.
The radial
component of acceleration can be changed in magnitude by changing the arc of
swing.
On the other hand, the magnitude can be kept constant and the frequency
and duration of the stimulus varied by changing the length of the swing.
There
are three components of tangential acceleration.
The first component is the
tangential acceleration relative to stationary objects around the swing.
This
is the greatest at the ends of the'arc and is about 0.64 G for an angular displacement of forty degrees from the vertical.
This acceleration plays no part
in stimulating the vestibular system since it affects equally the mobile and fixed portions of the vestibule.
The second component of tangential acceleration
is zero at the center of gravity of the swing and increases at points away from
the centre of gravity.
On the swings in use, this stimulus is about 0.1 G
at the level of the ear of a subject sitting in the erect position.
This
acceleraticn may act as a small, probably subliminal, vestibular stimulus.
It is effective due to constraint of the head in a tangential direction.
Another component of tangential acceleration arises from the push or driving
mechanism.
Its magnitude is unknown and probably variable in swings pushed
by hand.
It may be an effective vestibular stimulus.
The acceleration curves
for the pitch motion of the roll-pitch rocker, show a maximum of 1.2 G with
the carriage at its lowest point and a minimum G of 0.85, with the carriage
elevated.
The frequency of the pitch is about 8/mmn and the linear displacement 12 feet.
This Produces an effective acceleration of 0.35 G applied once
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in each complete cycle, or about 8 times per minute.
916
Cipriani, A. 1942
A MECHANICAL DRIVE FOR THE SIMPLE SWING USED IN THE STUDY
OF MOTION SICKNESS.
(National Research Council, Canada, Assoc. Comm. on Av. 11e4. Research)
C-2245. 8 December 1942.
ABSTRACT: A method of driving a swing by means of an electric motor and V beil
reduction is described.
917
Clamann, H.G.

1937

CONCERNING IRNURIES TO THE RETINA IN FLIERS.

(Ueber Netzhautschadigungen bei Fliergern) Luftfahrtmed. 2:314-316

918
Clamann, H.G.

1941

ATMOSPHERIC PRESSURE DROP TESA; ON HUMANS.

(Ueber Drucksturzversuche Am Menschen)

ASTIA ATI-68 253,

Jan 1941

919
Clamann, H. G.
1958
AU Quarterly Review

THE ENGINEERED ENVIRONMENT OF THE SPACE VEHICLE.
10(2):53-64.

920
Clamann, H. G.
1960
MEDICINE AND SPACE FLIGHT: MAN IN CAPSULE (MEDIZIN
UND RAUXFAHRT: DER MEhSCH IN DER KAPSEL), Flugkorper, Wiesbaden
2(l):16-18, Jan. 1960
ABSTRACT: This lecture reviewed current and projected areas of
in the medical problems of space flight: acceleration tolerance,
the use of pressure suits, hazards of Van Allen belt radiations,
requirementp and techniques for space flight feeding&methods of
water and of C02 -02 exchange, Isolation, and tolerance to high
temperatures.

investigation
weightlessness,
the food
re-cycling
dry-heat
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921
BIOLOCICAL EXPERIMENTS WITH SPACE PROBES In Konecci, E.B.,
Clamann, H.F.
REVIEW OF JANUARY 1961 LECTURES IN AEROSPACE MEDICINE, SCHOOL OF AVIATION
MEDICINE, Randolph AFB, Texas (Santa Monica, California: Douglas
Aircraft Co., 1961)
In a major portion of this paper, the author defines more closely the
ABSTRACT:
criteria for selecting feasible biological specimens and biological space
probes.
One example of a biological space probe (Atlas ballistic shot of
Oct. 13, 1960) is described in detail, and preliminary results of the three-mice
The pulse-rate data of one mouse during
experiment (Project MIA) are presented.
viz., "As a ccrtain surprise, the pulse rate
the total flight is interpreted,
is influenced much more by vibration and noise than by even the high G force at
reentry.
The pulse rate climbs directly after ignition of the rocket and decrease$
even before burnout. At reentry, the pulse rate climbs to a peak long before the
During weightlessness, the pulse rate remains fairly
G force reaches its maximum.
constant and resembles the pulse rate found during sleep."

922
1961
HOW TO ADAPT BIO-EXPERIMENTS TO SPACE PROBES.
Clamann, H. G.
Space Aeronautics 35(4):73-77, April 1961.
ABSTRACT: A discussion of the use of having biological specimens in space
Criteria for specimens best suited to a given
experimentation is presented.
space probe are presented and illustrated by describing the use of three mice
aboard the recoverable nose cone of an Atlas missile. The biopack design,
life-cell atmosphere, recording equipment, and some results are reported. (Tufts)

923
Clare, V. R., D. R. Richmond, V. C. Goldizen, C.
THE EFFECTS
1962
Gaylord, & C. S. White
RISING OVERPRESSURES ON GUINEA PIGS LOCATED
SIDE-ON AND END-ON TO THE INCIDENT SHOCK
Education & Research, Albuquerque, N. Mex.)
Contract No. DA-49-146-XZ-055, May 31, 1962

C. Fischer, D. E. Pratt, C. S.
OF SHOCK TUBE GENERATED, STEPIN SHALLOW CHAMBERS ORIENTED
(Lovelace Foundation for Medical
Technical Progress Report on

A total of 308 guinea pigs were exposed to air blast in 4 close-fitting
ABSTRACT:
shallow, rectangular chambers mounted on the top, bottom and sides of an airdriven shock tube. With a reflecting plate at the downstream edge of the chambers
the animals were exposed to "long"-duration, shock overpressures that initially
rose in a singl- step. The LD 5-24-hr reflected pressure calculated from grouping all positions was 36.2 - 0.9 psi.
By moving the reflecting plate to various distances downstream of the chambers,
shock overpressures that initially rose in two steps were applied. The results
were that the animals' tolerances to overpressure rose as the time between
pressure steps was increased.
Comparison of the LD 0's obtained with animals in each chamber revealed that
there was not a sign ficant statistical difference in their tolerances, whether
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they were "loaded" initially with the single-step pulse from their right, left,
dorsal or ventral surfaces.
Animals that survived pressure-time conditions in the lethal range were considered
as having been injured by the blast, and were all pooled for 30-day serial sacrifice.
It was found that the lung hemorrhage "cleaned up," and the lung weights
returned to normal in 7 to 10 days as did the submucosal hemorrhages in the
stomach and intestines.
The body-weight curve displayed an initial drop in 2
to 3 days, after which it rose to the starting level by the sixth day and then
paralleled the controls.
(AUTHOR)
924
Clark, B. & A. Graybiel
1946
VISUALLY PERCEIVED MOVEMENT CAUSED BY ANGULAR
ACCELERATION iND BY CENTRIFUGAL FORCE DURING FLIGHT.
American Psychologist 1(7):.238-239, 1946.
ABSTRACT: A method was designed to observe and report the effects of angular
acceleration and variations in g on visual perception during flight. All of
the data were obtained while the subject sat in the rear cockpit of an SNJ-6
aircraft, a single engine, two-place, advanced Navy trainer. The visual stimulus
was a collimated "star" installed in such a fashion that observations could be
made in complete darkness. All of the pilot s and observer's verbal reports
were automatically inscribed onto the wire of an airborne wire recorder which
also provided a time line. The recordings were transcribed in the laboratory
and all analyses were made from these written protocols.
Experiments were
carried out on three subjects using 5 basic maneuvers in addition to control
periods of straight and level flight. It was found that angular acceleration and
g during flight induce illusory perception of motion and displacement of an
objectively motionless object. The apparent displacements of the object may
be great, the fixation object appearing to be displaced as much as 600 from its
true position.
The method is adaptable to a number of types of studies concerned with the influence of angular acceleration and g on visual perception.

925
Clark, B., A. Graybiel & K. MacCorquodale
1946
THE ILLUSORY PERCEPTION UF
MOVEMENT CAUSED BY ANGU-LAR ACCELERATION AND BY CENTRIFUGAL FORCE DURING
FLIGHT.
IV. ILLUSORY ROTATION OF A TARGET DURING TURNS.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.)
Rept. NM 001 059. 01. 16
ABSTRACT: This study was designed to collect additional data on illusory
motion and displacement of a fixed target in the dark while the plane in
which the observations were made executed turns at varying degrees of bank.
Four subjects made observations in the rear cockpit of an SNJ-6 &ircraft
during flight.
They followed a previously established procedure save in
one regard.
Instead of attempting to report all of the illusory motion
present they confined their attention to a single aspect, namely, the apparent rotation of a collimated star about its central point.
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THE ILLUSORY PERCEPTION OF
1946
Clark, B., A. Graybiel, & K. MacCorquodale
MOVEMENT CAUSED BY ANGULAR ACCELERATION AND BY CENTRIFUGAL FORCE DURING
II.
VISUALLY PERCEIVED MOVEMENT OF A FIXED TARGET DURING TURNS.
FLIGHT.
(Naval School of Aviation Medicine, Pensacola, Fla.) MROO5.13-6001.1.8
16 Apr. 1946.
See also J. Exp. Psychol. 38(3):298-309, June 1948.
AMTRACT: The oculo-gyral and oculo-gravic illusions were studied in flight
using three trained subjects which served a fixed luminous target in the dark.
All observations were made in the rear cockpit of a standard Navy training
Tne subject gave a running account of the apparent motion and displaceplane.
ment of the target while the pilot maneuvered the plane through different
All of the observers' reports and the pilot's signals were
degrees of bank.
recorded on an airborne wire recorder and written transcriptions of these
These written protocols served as a
recordings were made in the laboratory.
the
data.
of
analyses
for
the
basis

927
THE ILLUSORY PERCEPTION OF
1946
Clark, B., A. Graybiel, & K. MacCorquodale
MOVEMENT CAUSED BY ANGULAR ACCELERATION AND BY CENTRIFUGAL FORCE DURLNG
III. HABITUATION AND TECHNIQUE OF ASSUMING THE TURN AS FACTORS
FLIGHT.
(U.S. Naval School of Aviation Medicine, Pensacola,
OF ILLUSORY PERCEPTION.
Rept. NM 001 059. 0]. 11, 1 July 1946.
Fla.)
ABSTRACT: Additional data were obtained on th occurrence of the oculo-gyral
and oculo-gravic illusions in a flight and com ared with the results found in
The same three subjects obs rved a f~xed luminous target in
a previous study.
The subjects sat in the rear cockpit of an SNJ-6 aircraft while the
the dark.
The chief purposes of
pilot described turns with different degrees o bank.
during two methods of
cbserved
illusions
the study were : (1) to compare the
occurrcd durin! Lit
abituation
whether
determine
to
(2)
and
executing a turn,
t
experiment.
There was no consistent difference in the pattern of illusory response observed
This was true of the amount of illusory motion and disin the three series.
Therefore, there
and the sequence'of events.
relations,
time
the
placement,
was no significant evidence of any difference i the illusory perceptions during
the two types of banks nor was there evidence o~f habituation within the limits
of this experiment.
928
LINEAR ACCELERATION AND DECELZRATION AS
1947
Clark, B., & A. Graybiel
FACTORS INFLUENCING NONVISUAL ORIENTATION DURING FLIGHT.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.) Rept. No. 18,
NM 001 059.01.18, 25 Sept. 1947.
See also J. Aviation Med. 20:92-101, 1949.
ABSTRACT: This study was designed to determine ihe effects of linear acceleration
and deceleration on the flyer's spatial orientat .on in the absence of visual
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perception. All observations were made during flight in an SNJ-6 aircraft so
equipped that all visual cues could be eliminated.
During one series of trials
the subject faced forward and in another series he faced to the left in the cockpit. He gave a running account of his perceptions of bodily position during each
trial using a throat microphone which was connected to a wire recorder.
The accelerations and deceleratilons were produced by the pilot who changed the
settings of power and flaps (brakes) to give a range of forces were measured by
a three component accelerometer.
The records showed that the forces built up
quickly to a maximum and shortly thereafter began to drop off to zero,
The net
result of these linear accelerations was to change the magnitude and direction of
the resultant force acting upon the body.
The subjective reports showed clearly that the observers did not merely have sensations of change in velocity, but they also reported that they perceived a strong
sensation of tilt.
These reports of tilt
showed that the observer reorients himself
to the resultant force acting on the body as if it were the true vertical, but the
estimates of tilt
in degatees, were substantially greater than the change in direction of the resultant force.- The frequency of the reports of tilt
during acceleration increased with the magnitude of the force while the observer faced both forward
and to the side, the threshold being of the order of 0.02 G for forces acting in a
direction fore and aft with respect to the plane.
This involved a change in resultant force of approximately O.0002G and a change in the direction of the force of
approximately 1 degrees.
The number of degrees of tilt
reported and the duration
of the perception of tilt
also increased with the strength of the stimulus.
The reports during deceleration exhibited essentially the same characteristics as
those during acceleration. The thresholds were somewhat higher and the degree and
duration of tilt
reported increased with the strength of the stimulus.
These results show that the perception of position in space is a function of the
resultant of the force of gravity and the accelerative force acting on the body.
The subjects reported clear perceptions of being tilted which would be interpreted
as climbing or diving as far as the behavior of the aircraft is concerned.
This is
an added source of confusion in orientation resulting from accelerative forces acting on the body during normal.flight.
These confusions result in disorientation in
space which have important implications for flying particularly when visual cues are
lacking and the pilot must rely on the secondary cues presented by the instruments.
(DACO)

929
Clark, B., A. Graybiel, & K. MacCorquodale
1948
THE ILLUSORY PERCEPTION OF
MOVEMENT CAUSED BY ANGULAR ACCELERATION AND BY CENTRIFUGAL FORCE DURING
FLIGHT.
IV. ILLUSORY ROTATION OF A TARGET DURING TURNS.
Amer. J. Psychol.
61(l):50-58, Jan. 1948
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. MRO05.
13-6001.1.16., 4 Sept. 1946

i
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930-303EFFECTS OF REPEATED ROTARY ACCELERATION ON THE OCULOGYRAL
1948
Clark, B.
(U.S. Naval School of Aviation Medicine and Research,
ILLUSION.
ASTIA ATI 44558
?ensacola, Fla.) (Proj. X-148(AV-4-3) Rept. No. 20.
See also J. Exp. Psychol. 39(2):219-227
ABSTRACT: The effects of repeated angular acceleration and deceleration on
visual perception were studied in three subjects to establish whether any change
The subjects were rotated while they
in the oculogyral illusion would occur.
sat in a Link Trainer which rotated only about a vertical axis. The subjects
were turned for ten successive trials at three rpm and then for ten successive
On the following four days the subtrials at 20 rpm on ten successive days.
jects took 19 successive trials at 20 rpm. Measures of the angular accelerations
The subjects
and decelerations were available at the slower rotation speeds.
observed a complex target in the dark and reported the onset and offset of the
oculogyral illusion following both acceleration and deceleration for each trial.
The duration of the effects was recorded ir.an adjacent room by the experimenter.
The three subjects were familiar with the effects observed, but they had not
been rotated for approximately one year so they were suitable for a study of
habituation.

931
THE EFFECT OF ANGULAR ACCELERATION ON SOUND
1948
Clark, B., & A. Graybiel
LOCALIZATION: THE AUDIOGYRAL ILLUSION.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. MR005.13-6001.1.21., ASTIA ATI 69 773.
28:235-244, 1949.
See also J. Psych-.
SUMMARY: This study was undertaken as a preliminary investigation of the effects
Three
of strong stimulation of the semicircular canals on sound localization.
observers made a series of judgments of the position of a 1024 cycle tone under
two conditions: (1) While thuy sat quietly in a Barany chair which remained fixed,
The subjects
and (2) for 45 seconds following abrupt deceleration from rpm.
opposite to
a
direction
in
sound
showed a constant error in localization of the
of 14
order
the
of
was
error
The
rotation.
the postrotational sensations of
approach
to
decreased
gradually
and
deceleration
following
immediately
degrees
This error was consistently
zero between 20 and 35 seconds after deceleration.
Substantial individual
greater than the errors during the stationary trials.
When the data were analyzed in terms of the apparent
differences were observed.
shift in position during each trial, the average displacement was found to be
The hypothesis is suggested that the errors in localiapproximately 17 degrees.
(Author)
zation are to be attributed to the subjects' sensations of rotation.
932
1948
THE ILLUSORY PERCEPTION OF
Clark, B., A. Graybiel, & K. MacCorquodale
MOVEMENT CAUSED BY ANGULAR ACCELERATION AND BY CENTRIFUGAL FORCE DURING
II. VISUALLY PERCEIVED MOVEMENT OF A FIXED TARGET DURING TURNS.
FLIGHT.
38(3):298-309, June 1948
J. Exp. Psychol.
See also (Naval School of Aviation Medicine, Pensacola, Fla.) MRO05.13-6001.
1.8.., 5/16/46
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Clark, B., and A. Graybiel
1948
THE EFFECT OF ANGULAR ACCELERAtION ON
SOUND LOCALIZATION (THE AUDIOGYRAL ILLUSION).
( U.S. Naval School of
Aviat. Med. and Research, Pensacola, Fla.)
Project X-148, Rept. 21,
July 2, 1948.
ASTIA AD- 35810
ABSTRACT: This study was undertaken as a preliminary investigaLion of the
effects of strong stimulation of the semicircular canals on sound localization. Three observers made a series of judgments of the position of a 1024
cycle tone under two conditions:
(1) while they sat quietly in a Barany.
chair which remained fixed, and (2) for 45 seconds following abrupt deceleration from 20 rpm.
The subjects showed a constant error in localization of
the Sound in a direction opposite to the postrotaLional sensations of rotation
The error waa of the order of 140 immediately following deceleration and
gradually decreased to approach zero between 20 and 35 seconds after
deceleration.
This error was consistently greater than ýhe errors during the
stationary trials. Substantial individual differencps were observed.
When
the data were analyzed in terms of the apparent shift in position during each
trial, the average displacement was found to be approximately 170.
The
hypothesis is suggested that the errors in localization are to be attributed
to the subject's sensations of rotation.

934
Clark

B.,

A. Graybiel,

& K. MacCorquodale
1948
AN AIRCRAFT.
Aer J. Psychol. 61(I):50-58, Jan. 1948.
IOTE: Reel 7, Flash 6, Item 32

ILLUSORY ROTATION OF A

"ARGET DUP.ING TURNS IN

SUMM ,Y:
This study was designed to collect additional evidence on the apparent
motioA and displacement of a fixed target in the dark while the aircraft, in
which four Ss observed, executed turns at varying degrees of bank.
Instead of
attempting to report all of the illusory effects present, S confined his report
to a ingle aspect; namely, an apparent rotation of the collimated star about
its c ntral point.
The verbal reports were inscribed on an airborne wirerecor er, and later analyzed.
Laboratory observations were likewise made to
clari y the stimulus-response relationships.
Both pparent motion and displacement of the target occurred at all degrees of
bank Irom 10 degrees to 60 degrees.
This happened both on entering a bank and
durin, recovery to straight and level flight. The illusory motion was in the
direc ion of the banking motion of the plane and the motion and displacement
waned a few seconds after the plane had aqsumed the new direction.
The percental occurrence and the deg
of apparent rotation increased with the
angle of bank until there was great assurance of them at 40 degrees.
Maximal
rotar_
displacement reported was 15 degrees.
Apparent roLation and displacement
did nct, however, necessarily occur concomitantly.
Very frequently the target

would appear to have a rotatory motion without an associated displacement, while
1ccasionally the target suddenly appeared in a new position without rotary
motio1 . The lag in time from the beginning of a maneuver to the first report of
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rotation averaged 4-6 sec.
The average duration varied from 8.8 sec. dur
10 degree banks to 27.8 sec. during 60 degree banks.

*g the

Laboratory observations denonstrated sinilar illusory changes in the same
during turns inma Link Trainer when the head was so placed that stimulati
the anterior and posterior vertical semicircular canals produced a rotacl
nystagmus.
They also occurred during Coriolis acceleration when a man, t
a Link Trainer, tilted his head backward or forward while continuously ot

.rget
of
ing in
:ring

the target.
The evidence both during flight and in the laboratory indicates that this
rotation of a fixed target is a special case of the oculo-gyral illusion.
such as these will occur in the air at night during maneuvers involving a
accelerations above the threshold.
These results give further evidence c
ceptual confusions in the air at night, particularly when visual cues are
(Author)

,iisory
:'tfects
;iar
erV-ited,
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1949 STUDIES OF HUMAN ADAPTATION TO CENTRIFUGA
Clark, B. & A. Graybiel
I. VISUAL PERCEPTION OF THE HORIZONTAL.
FORCE.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.)
Rept. NM 001 059.01.22.

ABSTRACT: Four experienced subjects were exposed to a series of radial 1 -'erations on a human centrifuge to test the hypothesis that adaptive processe ,Ccur
in the perception of the horizontal during and following stimulation by r 'al
acceleration.
936

Clark, B., & A. Graybiel
INFLUENCING NONVISUAL
See also (Naval School
NM 001 059.01.18., 25

I,

LINEAR ACCELERATION AND DECELERATION AS
1949
ORIENTATION DURING FLIGHT.
J. Avia. Med. 20(
Rept.
of Aviation Medicine, Pensacola, Fla.)
Sept. 1947

7ORS

.•2I01
i8,

This study ,was designed'to determine the effects of linear acc
ABSTRACT:
and deceleration on the flyer s spatial orientation in the absence of vis
ception.
All observatiois were made during flight in an RNJ-6 aircraft
tý
During one series of trials
that all visual cues could be eliminated.
faced forward and in another series he faced to the left in the cockpit.
a running account of his perceptions of bodily position during each trial
throat microphone which was connected tc a wire recorder.

ration
.er. ,;ipped
.;Ject
gave
irg a

The accelerations and decelera ions were 'prod-ced by the pilot who chang
settings of power and flaps (brakes) to give a range of forces which cov
occurring in the normal operation of the aitcraft.
The forces were measL

,
I thoe
[y ai

three component accelerometer.

The records showed that the forces built

quickly to a maximum and sh~ortly thereatter began to drop off to zero.
I
result of these linear accelerations was to change the magnitude and dir4
the resultant force acting upon the body.

:-,n of
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The subjective reports showed clearly that the observers did not merely have sensations of change in velocity, but they also reported that they perceived a strong
showed that the observer reorients himself
These reports of tilt
sensat-ion of tilt.
to the resultant force acting on the body as if it were the true vertical, but the
in degrees, were substantially greater than the change in direcestimates of tilt
during acceleraThe frequency of the reports of tilt
tion of the resultant force.
tion increased with the magnitude of the force while the observer faced both forward
and to the side, the threshold being of the order of 0.02 G for forces acting in a
This involved a change in
direction fore and aft with respect to the plane.
resultant force of approximately 0.0002G and a change in the direction of the force
reported and the duration
The number of degrees of tilt
of approximately 1 degrees.
also increased with the strength of the stimulus.
of the perception of tilt
The reports diring deceleration exhibited essentially the same characteristics as
The thrcsholds were somewhat higher and the degree
those during acceleration.
reportea increased with the strength ot the stimulus.
2nd duration of tilt
These results show that the perception of position in space is a function of the
resultant of the force of gravity and the accelerative force acting on the body.
The subjects reported clear perceptions of being tilted which would be interpreted
This
as climbing or diving as far as the behavior of the aircraft is concerned.
is an added source of confusion in orientation resulting from accelerative forces
These confusions result in disorientation
acting on the body during normal flight.
in space which have important implications for flying particularly when visual
cues are lacking and the pilot must rely on the secondary cues presented by the
instruments.
(DACO)
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THE EFFECTS OF REPEATED ROTARY ACCELERATION
1949
Clark, B., & K. MacCorquodale
J. Exp. Psvchol. 39(2):219-227, Apr. 1949
ON THE OCULOGYRAL ILLUSION.
Proj. MR005.13
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
ASTIA ATI-35810
6001.1.20.; X-148 (Av-4-3); 3/18/48.
ABSTRACT: The effects of repeated angular acceleration and deceleration on
visual perception were studied in three subjects to establish whethe- any
The subjects were rotated
change in the oculogyral illusion would occur.
while they sat in a Link Trainer which rotated only about a vertical axis.
Measures of angular acceleration and deceleration were available at the slower
speeds of rotation, and the subjects observed a complex target in the dark
and reported the onset and offset of the oculogyral illusion following both
Immediately after acceleration and deceleration,
acceleration and deceleration.
the subjects reported apparent motion of the target (firsL effect), and a
A detailed analysis of the effects
reversal of this motion (second effect).
showed no reduction in any one of the= for the duration of the apparent motion.
The results support the theory that the mystagmus remained unchanged.
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Clark, B., & A. Graybiel
1949
APPARENT ROTATION OF FIXED TARGET ASSOCIATED
WITH LINEAR ACCELERATION IN FLIGHT.
American J. Ophthalmology 32(4):5495570 NOTE: Reel 7, Flash 6, Item 22

ABSTRACT:
The purpose of this study was to determine the effects of linear acceleration and deceleration on the visual perception of a target in the dark,
Three
subjects observed a collimated "star" in the dark while the pilot of an SNJ-6
aircraft executed various degrees of linear acceleration.
The subjects gave a
running account of the behavior of the "star" using a throat microphone connected
to a wire recorder.
The forces produced represented the range of accelerations and decelerations
occurring in the normal operation of the aircraft.
The forces were measured
by a three component accelerometer which showed that accelerative and decelerative
forces built up to a'maximum in approximately 5.5 seconds and within 2 to 3 seconds began to drop off slowly to zero.
The net result of these accelerations and decelerations was to change both the
magnitude and the direction of the resultant force acting on the subject.
The
magnitude' of the maximum resultant furces varied between,1.0004G and 1.0925G.,
and its change in direction varied between 1.7 degrees and 23.7 degrees.
dto

the

le

t

in

thp aircr~aft-

the radi~ting

linp•

nf'th'

star appeared to rotate about the central point to a new position.
This rotation
was clockwise during deceleration and counterclockwise during acceleration.
As
the force became smaller, the star appeared to rotate back to its normal position.
This illusory rotation occur-ed at all stimulus levels.
The thresholds of linear deceleration for motion and displacement were 0.067G and
0.078G., respectively.
All of the linear accelerations used were above threshold.
The mean maximum rotation during deceleration increased as the decelerative force
increased, the maximum estimated rotation reported being 15 degrees.
There was also a positive relation bet ween the maximum force and the duration of
the illusory effect.
The accelerative effects did not show a consistent variation
with the maximum change in the accelerative force.
The results are similar to those observed on a human centrifuge and show that
linear acceleration and deceleration during flight have a marked influence upon
visual perception in the dark. Although the observed rotations were small, they
were clearly defined and may be considered to be factors contributing to disorientation in pilots.
(AUTHOR)
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Clark, B., & A. Graybiel
1950
STUDIES OF HUIIAN ADAPTATION TO CENTRIFUGAL
FORCE.
I.
VISUAL PERCEPTION OF THE HORIZONTAL.

ABSTRACT:
Four subjects were rotated on a human centrifuge while facing the
direction of rotation.
They observed a horizontal line in the dark and reported
its apparent rotation or maintained it in a horizontal position throughout the
trials. The settings of the line closely approximated tile deviation of the resultant force acting on the subject, but adaptation was not found.
( The
American Psychologist 5:465)

.
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Clark,

THE LAG EFFECT ASSOCIATED WITH
1950
.B. & A. Graybiel
STIMULATION OF THE SEMI-CIRCULAR CANALS AS INDICATED BY THE QCULOGYRAL
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.)
ILLUSION.
Pr6j. Report No. NM 001 059.01.25, Nov. 17, 1950. ASTIA ATI 94153.

ABSTRACT: The purpose of this experiment is to measure the amount of
inhibition of the oculogyral illusion produced by the lag effects of previous
Each of six subjects observed the
stimulation by angular acceleration.
postrotational oculogyral illusion in a dark room for a series of 45 observations at three rates of rotation and for five intervals between acceleration
The lag effect was observed for all subjects at the three
and deceleration.
rates of rotation used. The interference was most marked when the deceleration followed the acceleration by a short interval of time; in some cases
The curves showing the
the decelerative effects were completely eliminated.
off between 30 and 60
leveling
accelerated
negatively
all
were
interference
One subject on a special series of observations gave
seconds of delay.
evidence to indicate that other factors than time may be significant in
In
causing changes in the oculogyral illusion under these circumstances.
accelerations
angular
between
effect
lag
marked
a
show
data
general these
and illustrate a factor which tends to keep these after effects small in
every day life. However, when these factors do not operate in flight at night,
orientation may be impaired.

941
VISUAL PERCEPTION OF THE HORIZONTAL FOLLOWING
1951
Clark, B., & A. Graybiel
J. Comparative and PhysioEXPOSURE TO RADIAL ACCELERATION ON A CENTRIFUGE.
logical Psychology 44:525-534
NOTE: Reel 7, Flash 7, Item 59
ABSTRACT: Three experienced subjects were exposed to a series of radial accelerations on.a human centrifuge to test the hypothesis that changes in the perception
of the horizontal will occur during and following stimulation by radial acceleration. The subjects observed a single, isolated, horizontal line in the dark
In part I of the experwhile they rotated counterclockwise on a human centrifuge.
iment the subject's task was to maintain the line at a horizontal position by
means of a switch, during acceleration to a predetermined rate of rotation which
In Part II the procedure was the same
was iLmiediately followed by deceleration.
as in Part I except that the maximum radial acceleration was maintained for 15
In each experiment a comparison was made between
mins. before deceleration began.
the subject's judgment of the position of the line and the direction of resultant
force determined from theoretical calculation.
Within the limits of measurement in this experiment significant changes which
could be attributed to prolonged exposure to radi-l acceleration did not occur.
Settings of t|he line to horizontal showed
stimulation by the radial accelerations.
no change in constant or variable errors 1 min. following rotation. There were no
significant differences between the accelerative and decelerative phases with

-

309

-

regard to the accuracy of setting the line, but the subjects tended to set the line
at an angle from the horizontal which was greater than the deviation of the resulWithin the limits of the measures used and for the
tant force from gravity.
variables studied in this experiment, prolonged exposure to radial acceleration
did not produce consistent aftereffects on the perception of the horizontal.
(AUTHOR)

942
A DEVICE TO MANIPULATE AND TO INDICATE TIE
1951
Clark, B., & A. Graybiel
POSITION OF REMOTE TEST OBJECTS IN STUDIES OF VISUAL SPACE 'ERCEPTION
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.) 6 Dec. 1951.
ASTIA AD 144 336.

943
Clark, B. & A. Graybiel
1952
THE DURATION OF THE OCULOGYRAL ILLUSION AS A
FUNCTION OF THE INTERVAL BETWEEN POSITIVE AND NEGATIVE ACCELERATION.
(U.S. Naval School of Aviation Medicine, Naval Air Station, Pensacola, Fla.,
Rept. No. NM 001 059.01.28.
1 Feb. 1952.
ASTIA ATI 149 274
ABSTRACT: The purpose of this investigation was to determine the nature of the
effect of a preceding acceleration of the post-rotational oculogyral illusion
and to determine the reliability of the test results of the oculogyral illusion
in Naval aviators.
Thirty-one sabjects reported the duration of the oculogyral
illusion during and following rotation for a series of trials with 6 different
intervals of constant rotation between acceleration and deceleration.
The inhibivory effect of the preceding acceleration was greatest when deceleration
followed acceleration inmediately; in some cases the post-rotational effect was
eliminated completely.
The inhibitory effect decreased rapidly up to approximately 30 seconds and very gradually beyond this up to 120 seconds.
The data indicate that the reliability of these measures in high,
ty coefficients being 0.91 or higher. (From the authors summary)

all reliabili-

944
Clark, B., & R. D. Malone
1952
TOPOGRAPHICAL ORIENTATION IN NAVAL AVIATION
CADETS.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Proj.
MR005.13-6001.l.30., 2 June 1952
945
Clark, B., & R. D. Malone
1952
THE RELATIONSHIP OF TOPOGRAPHICAL ORIENTATION
TO OTHER PSYCHOLOGICAL FACTORS IN NAVAL AVIATION CADETS.
(Naval School of
Aviation Medicine, Pensacola, Fla.)
Proj. MR005.13-6001.1.32., 24 Stpt.
1952

-310946
Clark, B. & A. Graybiel 1952 ILLUSORY PERCEPTION OF ROTATION FOLLOWING CONSTANT
TURNS IN A LINK TRAINER.
(U.S. Naval School of Aviation Medicine, Pensacola,
Fla.) NM 001 059.01.31, Aug. 1952.
ASTIA ATI 169 365.
ABSTRACT: Thirty-one flight students were rotated in a Link Trainer at 10 r.p.m.
in a completely dark room, using six different intervals of constant turn.
The
subjects reported their perceptions of rotation both during and following the
turns.
The maximum illusory effects occurred when the constant turn was held for
a relatively prolonged period of time., The duration of the illusion increased
sharply as the period of constant turn increased up to approximately 30 seconds
and, thereafter, increased slowly up to 60 seconds with a slight increase evident
up to two minutes.
In most cases the illusory effects were not observed when the
period of constant turn was near zero. These results show that pilots who hold
prolonged constant speed turns in an aircraft without adequate visual orientation
are particularly susceptible to illusory perceptions of rotation.
These illusory
effects can be expected in normal Naval Aviators and they should be made familiar
with the fact that such illusory perceptions are normal and may be expected follou
ing prolonged constant speed turns in flight.
(From the author's summary)

947
Clark, B. and A. Graybiel
1960 HUMAN PERFORMANCE DURING ADAPTATION TO STRESS
IN THE PENSACOLA "SLOW ROTATION ROOM".
Paper:
31st Annual Meeting of theAerospace Medical Association, Awericana
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960.
ABSTRACT: In a previous report the symptoms experienced by human subjects living
in a slow rotation room for periods up to two days were briefly summarized.
It
was pointed out that the significant stimulus was the aperiodic angular accelerations associated with movements of the head out of the plane of the constant
rotation.
The cardinal subjective symptoms included headache, dizziness, sleepiness, depression. visual illusions, nausea, and vomiting.
The cardinal signs
were pallor, sweating, difficulty in walking and oliguria.
Because these
symptoms had their origin in stimulation of the semi-circular canals, the term
canal sickness was considered to be a useful and proper designation. Adaptation
occurred after a period of hours to days, and the symptoms either disappeared
or were reduced in severity. Following cessation of rotation, certain aftereffects appeared, but these were neither as severe nor as long lasting as the
symptoms during rotation. The present report deals with a number of physical,
psychological, and psychomotor tasks which these persons carried out before,
during, and after rotation. At angular velocities of 5.44 or lower, any initial
decrement in performance disappeared in the course of their adaptation to the
stress. However, subjects exposed to rotation at 10 rpm were severely handicapped,
and over a period of two days, their general fitness declined despite some
degree of adaptation.
The application of these findings to space medicine is
S

brought out.

/
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948
Clark, B., & A. Graybiel
1960
HUMAN PERFORMANCE DURING ADAPTATION TO STRESS
IN THE PENSACOLA SLOW ROTATION ROOM.
(Naval School of Aviation Medicine,
Pensacola, Fla.)
Proj. MR005.13-6001.1.52., 18 May 1960; ASTIA AD-244 935
See also
Aerospace Medicine 32(2):93-106, Feb. 1961
ABSTRACT:
One control subject with effectively no vestibular fun'ction and five
healthy subjects were subjected to constant rotations varying from 1.71 tn 10.00
rpm for two days to determine any changes in performance on a variety of tasks.
The control subject showed insignificant changes in performances associated with
rotation. The most prominent change in the normal subjects was a change in
motivation toward the tasks.
Performance on tests of walking and body steadiness
decreased substantially both during and imnediately following rotation.
No
significant decrement was observed for strength of grip, ball throwing, dart
tossing, head steadiness, card sorting, and dial setting. These findings have
practical implications inasmuch as the angular velocities used were within the
range proposed to generate artificial gravity on space platforms.
(ASTIA)

949
Clark, B. and A. Graybiel' 1960 VISUAL PERCEPTION OF THE HORIZONTAL DURING
PROLONGED EXPOSURE TO RADIAL ACCELERATION ON A CENTRIFUGE
(Naval School of Aviation Medicine, Pensacola, Fla.) ASTIA AD 262 778
Proj. MR005.13-6001, Subtask 1, Report No. 54,
1960
Also see
J. Exp. Psychol. 63:294-301, March 1962
ABSTRACT:
Four subjects were studied in a special seat in the Pensacola Slow
Rotation Room to determine whether any change in the visual perception of the
horizontal would occur.
The method involved maintaining a constant change in
magnitude and direction of force on the subjects throughout the experimental
period. No significant, systematic changes in the visual perception of the
horizontal occurred during this experimental period. It is concluded that
adaptation to this experimental situation does not occur.

950
Clark, B. and A. Graybiel
1961
HUMAN PERFORMANCE DURING ADAPTATION
TO STRESS IN THE PENSACOLA SLOW ROTATION ROOM
(Navul School of
Aviation
!dicine, Pensacola, Fla.)
Proj. MR 005.13-6001, Subtask L,
Rept. no. 52, 18 May 1960.
ASTIA AD 244 935
Also see;
Aerospace Med.
32(2):93-106, Feb. 1961.

ABSTRACT: Tests of performance on simple motor tasks were conducted on five
normal subjects and on one subject with no vestibular function during and after
rotation in a centrifuge room for two days at speeds from 1.71 to 10 r.p.m.
Insignificant changes in performance were observed in the subject with
bilateral destruction of the inner ears.
The most prominent change in per-
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formance of normal subjects was in motivation toward the tasks; when symptoms
of canal sickness were reduced, however, most tests were performed adequately.
Performance on tests of walking and body steadiness decreased substantially
during and immediately after rotation. No significant decrement in performance
was~observed for strength of grip, ball throwing, dart tossing, hand steadiness,
card sorting, and dial setting.

951
Clark, B., & A. Graybiel
1961 PERCEPTION OF THE POSTURAL VERTICAL AS A FUNCTION
OF PRACTICE IN NORMAL PERSONS AND SU&JECTS WITH LABYRINTHINE DEFECTS.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.) BuMed Project
MR005.13 6001, Subtask 1, Rept. No. 63, NASA Order No. R-37, 15 Nov. 1961.
ABSTRACT: The effects of practice on ability to set themselves to the postural
vertical were compared in nine normal subjects and ten subjects with defective
vestibular function.
All of the latter had lost the function of the semicircular
canals and 6 did not perceive the oculogravic illusion, a test of otolith function.
The normal subjects exhibited smaller average error than those with vestibular
defects.
It was concluded that pressure cues appear to be adequate to produce
good performance, but the nonacoustic labyrinth also contributes to the judgment
in normal subjects.
The data also support the notion that the tilt
chair, as used
in this study, is not useful in identifying subjects without otolith function.
(Author)

952
Clark, B., & A. Graybiel
1961 ANTECEDENT VISUAL FRAME OF REFERENCE AS A CONTRIBUTING FACTOR IN THE PERCEPTION OF THE OCULOGRAVIC ILLUSION.
(USN, SAM,
Pensacola, Fla.)
BuMed'Project MR005.13-6001, SubTask 1, Rept. No. 56, and
NASA Order No. R-1 ; 8 February 1961
ABSTRACT: A study is made of the effect of an antecedent visual frane of reference
on the perception of the horizontal when direction and magnitude of the gravitational force acting on the body are changed.
Changes in the amount of oculogravic
illusion serve as the criterion of change in perception of the horizontal.
Observations are made following prolonged exposure and following varied short exposures
to a visual frame work.
Results show deviation of the perceived horizontal from
the static line-of-subjective-horizontal increases fairly rapidly to about sixty
secollds and more slowly for an equal time thereafter under each observation condition. A gradual, though not a simple, continuous, change occurs in the frame of
reference from visual to gravitational cues.

-313N

953
HUMAN PERFORMANCE DURING ADAPTATION TO STRESS
1961
Clark, B., & A. Graybiel
Aerospace Medicine 32(2):93-106,
ROOM.
ROTATION
SLOW
IN THE PENSACOLA
Feb. 1961
Proj. MR005.
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
13-6001.1.52., 18 May 1960; ASTIA AD-244 935
One control subject with effectively no vestibular function and five
ABSTRACT:
healthy subjects were subjected to constant rotations varying from 1.71 to 10.00
rpm for two days to determine any changes in performance on a variety of tasks.
The control subject showed insignificant changes in performances associated with
The most prominent change in the normal subjects was a change in
rotation.
Performance on tests of walking and body steadimotivation toward the tasks.
ness decreased substantially both during and inmnediately following rotation.
No significant decrement was observed for strength of grip, ball throwing, dart
tossing, head steadiness, card sorting, and dial setting. These findings have
practical implications inasmuch as the angular velocities used were within the
(ASTIA)
range proposed to generate artificial gravity on space platforms.

954
VISUAL PERCEPTION OF THE HORIZONTAL
1962
Clark, B, and A. Graybiel
DURING PROLONGED EXPOSURE TO RADIAL ACCELERATION ON A CENTRIFUGE.
In J. Exp. Psychol. 63:294-301, March 1962
Naval School of Aviation Medicine, Pensacola, Fla.
Also see
Proj. MROO5.13-6001, Subtask 1, Report No. 54, 1960

955
PERCEPTION OF ANGULAR ACCELERATION ABOUT THE YAW
1962
Clark, B. & J. Stewart
AXIS OF A FLIGHT SIMULATOR: THRESHOLDS AND REACTION LATENCY FOR RESEARCH
(Paper presented at 33rd annual meeting of-the Aerospace Medical
PILOTS.
Association, 9-12 April 1962, Atlantic City)
ABSTRACT: Thresholds fu" the perception of angular acceleration anu reaction
latencies for accelerations in the region of tha threshold were determined
The simulator was
using the Ames Three-Degrees-of-Angular-Freedom Simulator.
controlled by an analog computer signal and each angular acceleration was measurA forced
ed throughout its ten second duration by an angular accelerometer.
for
latencies
reaction
and
acceleration
angula
for
choice procedure was used
5
0
earlier
with
compared
and
reported
be
will
/sec.
0.06
angular acceleration from
(Aerospace Med. 33(3):333, March 1962)
studies.

956
CONTRIBUTING FACTORS IN THE PERCEPTION OF THE
1963
Clark, B. & A.Graybiel
OCULOGRAVIC ILLUSION.
Amer, J. Physiol. 76:lA-27, March 1963.
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957
CENTRIFUGE SIMULATION OF FLIGHT ACCELERATIONS:
Clark, C.C. & R.J. Crosbie 1957
OPEN-LOOP COMPUTER CONTROL AND CLOSED-LOOP SUBJECT COMPUTER CONTROL OF THE
(U.S. Naval Air Development Ctr., Johnsville, Pa.)
HUMAN CENTRIFUGE.
NADC-MA-LR30, Sept. 17, 1957.
ABSTRACT:
This report exp'lains a new technique of flight simulation under
acceleration which has been developed at AMAL by utilizing the human centrifuge
in hook-up with the large Typhoon analog computer at the aeronautical Computer
With this increased capability, the subject undergoing acceleration
Laboratory.
can serve not only as a passenger during a simulated flight but as the pilot of
The pilot-aircraft intera simulated flight through & specified flight maneuver.
actions can be eva]uated under G for the first time on a centrifuge, thus providing a more realistic assessment of the pilot performance and physiological changes
The closed-loop system works in this manner: the control stick,'
during flight.
rudder pedal, and throttle settings made by the subject in the gondola of the
centrifuge are transmitted as electrical signals over telephone lines connecting'
The centrifuge control signals are returned
the centrifuge with the computer.
to AMAL through the special telephone lines to drive the centrifuge and gimbals
and provide the accelerations that would have beea provided by similar control
setting changes in the particular aircraft represented by the analog circuit.
958
Clark, C.C. & R.J. Crosbie 1957 ACCELERATION PROBLLMS ASSOCIATED WITH PROJECTED
RESEARCH AIRCRAFT; INVESTIGATION OF HUMAN TOLERANCES -AAND PERFORMANCE CONCER.NLNC
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LRl8, Feb. 25, 1957
ABSTRACT: This report details some preliminary considerations affecting the
The purpose of this program
centrifuge program for the X-15 research aircraft.
is to: (i) compare tracking performance during the simulation of the flight
pattern associated with the projected research aircraft using a floor control
stick with that using a right hand control stick, (2) determine the extent of
involuntary pilot input to the control system with the proposed restraint and
arm rest, and (3) determine whether physiological tolerances are surpassed.

959
Clark, C. C.
1058
PROPOSED STUDY OF ACCELERATION PATTERNS IN FLIGHT
Letter Rept.
(Naval Air Develorment Ctr., Johnsville, Pa.)
Serial 3072, 18 Apr. 1958

TED ADC AEl410,

ABSTRACT: A listing is presented of projects being carried out at P.-MAL in
which accelerations, measured cr predicted in flight are reproduced on the
ground.
Sources of the flight acceleration measurements and recent AMAL
The importance of obtaining both linear and angular
reports are given.
accelerations of flight (three components of each) in order to make
possible an opticuam simulation is emohasized.
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960
PLANS FOR THE JUNE CENTRIFUGE SIMULATION OF THE X-15
1958
Clark, C.C.
(U.S. Naval Air Development Ctr., Johnsville, Pa.) NADC-MA-LR56
(Confidential)
May 27, 1958.

961
1959 FILM REPORT ON NAVY CENTRIFUGE STUDIES FOR THE NASA PROJECT
Clark, C.C.
1959
MERCURY, PROGRAM 1, AUGUST
(U.S. Naval Air Development Center, Johnsville, Paj NADC-MA-L6014.
"Navy
ABSTRACT: This letter report contains a scene description of the film
Centrifuge Studies for NASA Project Mercury, Centrifuge Program 1, August,
1959" as an enclosure, along with the film itself.
962
NAVY CENTRIFUGE SIMULATION OF THE NASA PROJECT MERCURY
1959
Clark, C. C.
Letter
(Naval Air Development Ctr., Johnsville, Pa.)
VEHICLE PROGRAM I
Rept. No. TED ADC AE-1412, Serial 0890, 7 Oct. 1959

963
1959 JOWISVILLE CENTRIFUGE BRACKET FOR ATTACHLNG THE NASAHMERCURY
Clark, C.C.
CAPSULE
(u.S. Naval Air Development Center, Johnsville, Pa. NADC-MA-LR87, May 28, 1959
ABSTRACT: This report discusses th, possibility of mounting an actual Mercury
capsule on the arm of the AMAL centrifuge for use in high acceleration training of
A special bracket and a third gimbal drive is proposed
the Mercury astronauts.
centrifuge.
on
the
to mount the capsule
964
Clark, C.C., and R.F. Gray 1'59 RESTRAINT AND PROTECTION OF THý HUMAN EXPER1ENCI\
THE SMOOTH AND OSCILLATING ACCELERATIONS OF PROPOSED SPACE VEHICLES (tiaval
Air Development Center, Johnsville, Pennsylvania, Paper presented at the
AGARD Aeromnedical and Flight Panels, Athens, Greece) 11-15 May 1959.
965
Clark, C. C., J. D. Hardy, and R. J. Crosbie
(USN, Air Dev.
ACCELERATION TEFRMINOLOGY.
10 July 1959.
Johnsville, Pa.)

1959
Ctr

,

A SUGGESTED STANDARD
Aviat. Med. Accel. L~b.,
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066
Clark,

C.C.

& J.D. U:a1dy

,Utronautic. _4: 18
ABSTRACT:

1959

-

PREPARING M'AN FOR SPACh FL" ,ii

A discussion of the various aspects of space fl;iht on hbi

•

,,d
acce!,sr.i
systems is presented with special emphasis on the effucts of
at
p(1rwd
studies
couch
contour
NASA
The
it.
methods of protection against
te]uranct..
relation
in
described
are
stu.3ies
G-capsule
fill
water
AMAL and the
The use of the centrifuge in conjulic-ion wth
limits for a.cceleration stress.
;f the
so:electronic computers to form a dynamic simulator is discussed and
authcuthe
resear::h,
As an example of this kind of
recent simulations described.
study
to
hours
24
about his experience riding the centrifuge at 2 G for
tells
before.
the consequences of long duration acceleration, which had been deter-mincd
n-m.i.i
and
typed,
and
wrote
During this Lime, he cooked, ate, slept, stood up,
medical observations on himself.

967
1959 A DISCUSSION OF RESTRAINT A•V FO''JD(ON OF J.
Clark. C.C., & R.F. Gray
ilLD
hIJAN EXIERIENCING THE SMOOTH AND OSCILLATING ACCELERATIO:;S OF
(U.S. Naval Air Development Center, Johasville, Pa.)
SPACE VEHICLES.
ASTIA'AD 234 597.
NADC-•A-5914, Oct. 1959.
The thesis of this paper is that it is not the forces gnecrated by
ABSTRACT:
acceleration or deceleration (at least to somewhat beyond 30 G) which d(]wye
man, Out zather the body distortions which can result from an unbalacced action
packaging" of the human tolerance will dlXpenl olln
By proper
of the~e forces.
consequences of local tissue compression or extension rather than on the coeun:j
The acccier.tit
quences of gross' tissue and organ displacements or distortions.
fotr
suitable
velocities
the
from
decelerate
to
and
time histories to accelerate
spaLe travel are presented with emphasis that presently attained velocities are
Minimum travel time involves accelerationi for halt thle trip
cnly a beginning.
Techniques of centrifuge sin.Wu!,tien of
and deceleration for the other half.
The dependence on vehicle copliturat ion of
these accelerations are presented.
Vehic<c. o);cillavehicle deceleration by reentry into an atmosphere is noted.
The ability of
misalignr.ents are described.
tions induced by motor and by lift
the mini:-Aum
deter-mines
acceleration
under
while
the human to make body motions
To minimize involuntary pilot connecessary restraint for the head and limbs.
trol inputs, a simultaneous designing of restraints and controls is n(,ce'ssary.
A moulded body form "contour' couch" provides a broadehed support and rcduces
In such a couch a man has reached +25Gx (chest-to-back) as
body distortion.
Tight
the peak acceleration of a versine waveform with a 40-second period.
body
comapletc
of
techniques
in
training
particularly
and
body
the
of
bandaging
straining are importan, aspects of these experiments.

Clark,

C.C.

& C"

. l,',

RIESEA>:hi A1RCR'*%FT.
NADC-MA 59.-•,
1(0
APISTRACT:
In the priod
were r;arripA out as a

d' in,,
(U.S.
c.
1'9.
YMarch
k:,it; erative
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CENTRIFUGE SIMULATION OF THE X-15

N,,val Air Developr.nt
ASflA Al' 233 340.

Center,

Johnsville,

Pa.)

i957 to July
effort
of

1958,
three X-15 centrifuge programs
the North American Aviation, Inc.,
the NA5.,S4, the USAF; and the USN.
The first
program involved 168 runs under cam
control, with the subject receiving accelerations
predicted for the X-15 as it
he were a passenger.
F-r the other two programs,
the newly de~eloped technique
of pilot-computer "closed-loop" control of the centrifuge, or centrifuge dynamic
control flight
s-imulation, was utili.•ed with the pilot
receiving accelerations
computed for the X-15 under his own coi.-rol while he carried out tie
ass igrned
flight
Irission, involving re-entries
at various angles of attack
and peak normal
loads with and without speed brakes,
and with or without control ajgmenr.ation
(da mpers).
During these two progr,,ms,
991 "static"
flights
(centrifulge at rest)
and 433 "dy-namic" flights
(centrifuge in motion) were madc On the ceotrifuge
simulator.
Pilots
who were properly fitted
into the seat and restrain'
; had
at least 10 hours of static
simulator practice;
and had previcus high .,•celeration
experience could control the X-15 centrifuge simulator through par~s of
Lhe design missions (computed aircraft
speeds greater
than Mach 2) A'tiie receiving the occelerations greater
than I G ctxitinuously computed in .
tude and
direction'as
a consequence of their
cuntrol and used as centrifuge :-"ive signals.
Pilots
who did not meet these specifications
did notably less well :;ynamically
than statically,
a consequence attributed
to their
incorrect coi trol
responses
while undch.r acceleration or to their
less rapid detection of an carrection
for
the involuntary pilot
inputs produced by the flight
loads.
Ever. the pilots
who
were scheduled to first
fly the X-15 "crashed" the centrifuge s'irlator
on their
first
exPi .iences
with certain
of the more difficult
flight
conditions involving
unaugmentcd controls.
During the,e
programs,
improvements in instrument arrangement, kinematic design and grip of the right
hand console control stick,
and
pilot
restraint,
notably a head support and seat design, were made.
The final
cockpit configuration and the dynamic control characteristics
were acceptable to
the pilots
who will
first
fly the X-15.
(Author)

969
Clark,
(In,

C.C. & J.D. Hardy
!960
GRAVITY PROBLEMS IN MANNED SPACE S"ATIONS
Institute
of Aeronautical Sciences, NASA, and The Rend Corporation,
Proceedings of the Mianned Space Station
Symposium, Los Aigeles, Calif.,
April 20-.2, 1960,
pp. i04-113.

ABSTRACT:
If man is to live
in space stations,
the problems of living
in a
weightless environment must be resolved.
First,
restraint
systems must be developed.
Next, movements of the head must be kept to low magnitude to avoid
disorienting
illusions
4nd nausea.
Third, normal repair
of bone and muscle may
require artificial
gravicy.
And last,
it may be necessary to develop exercises
to use prior

to changes of

acceleration

level.

970
Clark,

C.,
(U.S.

I6 i'E:;UEV SPACE STATID":S.
GRAVUY POLE'
I%0
& J. Hardy
;ADCMA-:A-6033,
Pa.)
Johnsville,
Naval Air Dovelop;:ent C:nt,:r,

29 March

1961.

A5T!A AD 255 592.

weightlessness
ABSTRACT: Unpowered flight above an atmosphere will produce
rotaticn of a
of
axis
the
alciog
or
vehicle
space
throughout a non-rotating

the relative merits
rotating vehbcle and if man is to live in space stations
environmnent must
and problems of living in a gravitational or ia a weightless
restraint
Four points concerring this problem are emphasized: (1)
be resolved.
for
developed
be
to
have
sybtems. both for man and for mo'cable objects will
velocities
station,
space
use in the weightless (zero G) state; (2) in a rotating
kept of low magnitude by
of linear or angular mctiops of the head may have to be
walls, etc., to reduce
mirror
devices,
using restrairits and possibly eye prism
(7-)
and nausea;
illusionis
disorienting
avoid
to
the need for head motions,
of adult tissues,
normal gr,-,th of the embryo and the young and normal repair
force dispatterns-by
cellular
in
affected
are
such as bone and muscle, whi-ch
to
necessary
be
may
it
(4)
aad
gravity;
airtificia!
tributions, may rcquire
,acceleraLion
changes of
develop exercises and other procedures to use prior to
in spite ;f acclimatizalevel
new
the
LO
tolerance
develop
or
level to restore
(Author)
tion to the old level.
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OBSERVATIONS OF A HUMAN EXPERIENCING 2G FOR 24 HOURS.
1960
Clark, C.C.
31st annual meeting of the Aerospace Medical Assoc.,
at
(Paper presented
9-11 May 1960, Miami, Fla.)

Details particulars concerning a subject's 24-hour ride on the
ABSTRACT:
Acceleration was 2 g, mostly in the direction chest
Johnsville centrifuge.
to back, though direction varied %then subject moved from couch or walked.
Subject cooked, ate, slept, and made observations of his pulse rate, blood
pressure and temperature, and looked for handwriting and speech changes.
Subject experienced some mild discomfort from dimming of peripheral vision and
a-,'d dk anestnesia sensation in the ring and
twr. ho,-r.,
nausea during the first
began in the sixteenth nour and which left
which
hand
left
the
fingers of
little
During thp run"
after the experiment.
mcnths
2
about
for
sensation
tingling
some
A feelthe white blood cell count increased from 11,300 to 22,000 per cu. amm.
An
ing of lightness persisted for thirty minutes after the centrifuge stopped.
abrupt head motion thirty minutes after the run induced retching, but other
recovery seemed uneventful.

972
1960 NAVY CENTRIFUGE STfMELATION OF LOW ALTITUDE FLIGHT OF THE
Clark, C.C.
A2F, PROGRAM 1; REPORT ON THE CENTRIFUGE PROGRAM AND THE CONFERENCES OF.
March 29, 1960
(U.S. Naval Air Development Center, Johnsville, Pa.l NA-MA-L6005,

CONFIDENTIAL

1473

PROPF.T, IN Y,7;ED SPACE 3TATIONS
(.VIi'D ParJv
Clark, C. C a-,d ., D1i
'.ng;
f tl. '-:YxD 5PACE STIýTIl'NS SYM"'C)SIUM, Lrs Anrge les
IrA
? r, cJ
l967ý)
(Phi.
by lAS, New Yor"',
Calif.
N.wNval Air Devilor,:mtnt C-nter, Avatien Medical Acceleration Lab.,
Also:

Johnsville,

ABSTRACT:

Pa.

Unpowered

Rept.

No.

MA-o033

AST7.A AD 2S5 592

flight above an atnosphere will produce weightlessness

throughout a non-rotating space %eý.icle or a'long the axis of rotation of a
rotating vehichle a,d. if, man is to live ir space stations, the' relative merits
of living in a griv.tation',l o-- in a weightless environment must
And problem.n
(a) Restraint
Four points cunc-_rning tb-s problem are emphasized:
be resolved.
systems, both for man and. for moveable objpcts, will have to be developed for
use in the weightless (zero G) state; (b) In a rotating space station, velocities
of linear or angular moLions of the head may have to be kept of low magnitude
by using restraints and possibly eye prism devices, mirror wal.ls, etc., to
to svoil disorienting illusions and nausea;
reduce, t-he need'for head wotions
(c) Normal growth of the embryo and tne young and ti,,,nal repair of adult
tissues, such as bone and in,-scle, which are affected in cellu.ar patterns bygravity; (d) It may be necessary
force distributions, may require artificial
t- develop exercises and other procolures to use prior to changes of acceleration
le-el to restore or develup tolerance to the new level in spite of
acclima~izaticn to the old level,

974
A DISCUSSION OF RESTRAINT AND PROTECTION OF
1961
Claik, C. C., & R. F. Gray
THE HUMPN EXPERIENCING THE SMOOTH AND OSCILIUTING ACCELERATIONS OF PROPOSED
Human CerttiIn Bergeret, P., ed., Bio-A-say Techniques for
SPACE VEHICLES.
Paris:
York,
New
(London,
Acceler-ttion.
of
Effects
fues and Physiological
Pp. 65-95
ACAReDografh 48.
Pergamon Press, 1961)

The authors discuss the acceleration times necessary for achieving
ABSTRACT:
either acceieatien nr deceleration in the case of the velocities required in
spaco trav( ; tiey emp..hasize the fact Lhat the ;peeds actually attained are only
Ii .,rdtr to reduce t,, a minimum the duration of the journey, it is
a start.
half and a deceleration
important t-, i(h>.ve an acceler.ition during thi first
of reproducing these accel-aethocds
describe
authors
The
ralf.
,during ti-,
They emphasize th-wt the deceleration at the
of centrifuges.
era' ions ,v -. e
They
monment of re-ontry into the atmosphere depends on the shape of the vehicle.
the oscillations caused by a fault in the adaptation of the propulalso descrbh
sion system to provide lift.
So that man mary be able to move when he is subjected to acceleration, the conIn order to minimize
straints on the head and limbs must be reduced to a minimum.
an involuntary action by the pilot on the controls, the study must be conducted

-
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A c)uct. Nudv-d to t e
simultaneous '.y of tle at a chrents ..nd the- cont roIs.
Due to ;, couch of this
o, the .body constitut.?s a fulpott and rcdu,.es distortions.
2
5g (in the chest-back directi)n) as a peak
kind, a subject was -,1,e to wiLhstand
value of a sinusoidal variation of acceleration having a period ot 40 sec.
Bandaging f.,stconpd to the body and especially adequate training in the technique
Irranersion
of gcneral muscular tension are important aspects of thcse experiments.
in water can contribute to a reduction of the body distortions during the accelin an anti-g capsule cast
eration phase especially if the lungs are pressurized,
in aluminum and filled w'th water, a subject was able to withstand up to 31 g (in
the back-chest direction) as the peak value of a sinusoidal variation of acceleration having a period of 25 sec., the peak value being held, moreover, for 5 sec.
Thanks to these protective methods, the visual indications afforded by the greyout
or the blackout of the limit or tolerance to acceleration are not observed.
The subject's experiencing of pain is not sufficient to predict exactly the advent
Additional tests are actually being perfected on the physiological,
of trouble.
psychological and biochemical aspects with the aim of observing the effects of
Work on the effects of long duration
acceleration both irrmmediately and later.
accelerations continues; a human being was able to withstand 2g for 24 hours.
(Editors Summary)

975
1961
Clark, C.
Baltircre, Md.)

ACCELERATION AND
Rept. ER 12138

BODY DISTORTION.

(The 2Martin Company,

I urge the point of view that tolerance to acceleration depends
ABSTRACT:
the
extent of body distortion as a consequence of the interaction of
on
more
the reat:tive forces die to the acceleration and the opposing forces due to
system than on the reactive force
tissue displacements and to tle restiaint

due to acceleration alon%.

976
PHYSIOLOGICAL ASPECTS OF LOW ALTITUDE FLIGHT.
1961
Clark, Carl
(Paper, Panel on Acceleration Stress of the Armed Forces-N`RC Comoiittee on
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)

977
CENTRIFUGE SIMULATION OF THE X-15 RESEARCH AIRCRAFT
1961
Clark, Carl
Acceleration Stress of the Armed Forces-NRC Committee on
on
Panel
(Paper,
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,

Calif.)
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'QDY r•.s lL,\E-E:'T'

Y

AL

AD MEDICAL EFFECTS OF

ER >G N;A',Y CENTRLFUGE SI,'LUATION OF EJECTION
(Aviation Medical Acceleration
- AO AIRCRAYT.
ARXY
Til
CAYFA1ILITIE.
Final Report.
le, Pa.)
Johnsvi
Cvnter,
loprient
r),ve
AiNaval
,
Lab.
371.
257
AD
ASTIA
l9ol.
April
1l
634.,
NADC-MA
Li ! RtAI. AC: LVrl:S

For steadily applied lateral loads in the Martin-Baker Mark J5
Ah.STRACT:
int syst• m in use in the YAO-1 aireraft , lateral
and resr.,
Fj,,rt ,n Sor
displacein,.-nt of tlie pilot is such as to make questionable safe ejection
even with
at 2 G past the c'anopy beam located 12.5 in from the seat center,
flying.
general
in
case
tne
be
would
than
restraint harness tighter
the
With additional equipment on the pilot inside of the restraint harness,
For steadily applied
lateral cisplacements will probably be increased.
lateral displacements
that
indicates
study
this
G,
2
above
lateral loads
discussion in
theoretical
The
ejection.
safe
preclude
would
of the pilot
the previous section indicates that either body motion damping effects,
reducing displacements, or resonance overshoot effects, increasing displacements misht occur for the shorter duratioTi acceleration pulses of air-craft
in-flight accidents.

979
1961 MAN UN,'DER ACCELERATION: A PHYSIOLOGICAL
Clark, C.C. & J.D. Hardy
(Aviation Acceleration Lab., U.S. Naril Air
ACCELERATION TERMINOLOGY.
A Brochure.
Development Ctr., Johnsville, Pa.).
As man attains increasing speeds as he is borne into the vast expanses
AlhSTRACT:
of space, having cracked out from his nurturing shell of e rth atmosphere, his
In connection with the work of the
real or potential accelerations increase.
Acceleration Panel a "physiological acceleration terminolo y" has been developed
A detailed
to insure an adequate acceleration description of these experiences.
MagniFuture
Acceleration:
Human
on
"Reports
work
the
in
presented
is
discussion
tudes, Medical Safety, An Indexing Method for Bibliography, and Terminology",
edited by Dr. James D. H.ordy, Chairman of the Acceleration Panel, to be published
for the panel by the National Resear.h Council. (See Bates, George, et al. NASNRC Publication 913,' 1961).' This brochure summarizes the recommended physiologi(1) The unit for the physiological acceleration
cal acceleration tcrm.inclogy.
shall he G to distinguish this acc leration from the "true' displacement acceleraThe physiological
ticn, generally designated by aerodynamicists with the unit g.
acceleration represents the total reactive force divided by the mass, and hence
includes both displacement and resisted gravitational acceleration effects. (2)
The physiological acf leration axes represent directions ol the reactive displaceThe Z axis is down
ments of organs and tissues with respect to the skeleton.
the spine, with +Gz (unit vector) designations for accelerations causing the
The X axis i! front to back, with
heart, etc. to displace dowrward (caudatTY"').
+Gx designations for accelerations causing the heart to be displaced to the
(3) Angular accelerations which cause the heart to rotate (roll) to the
left.
left within the skeleton shall be specified by the Rx unit vector, representing
An6alar velocities in the same sense shall be
radians/sec 2 about the X axis.
representing radians/sec about the X axis.
vector,
unit
+Rx
the
by
specified

-
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Similarly, -÷-Rx represents an angular acceleration producing a pitch down of the
heart within the skeleton, and +Rz represents yaw vight of Lhe heart within the
(4) Whenever rotations accompany linear accelerations, the reference
skeleton.
point for the linear accelerations should be specified, and the time histories
of the angular velocities and angular accelerations should be specified, and the
time histories of the angular velocities and angular accelerations should accompany the time histories of the linear accelerations, to allow the computation of
(Author)
linear accelerations at other points.

980
A PROPOSED PHYSIOLOGICAL
1961
Clark, C.C., J.D. Hardy & R.J. Crosbie
REVIEW4.
HISTORICAL
AN
WITH
TERMINOLOGY
ACCELERATION
NADC-MA-6118.
Pa.)
Johnsville,
Center,
Development
Air
Naval
(U.S.
Studies
Acceleration
Human
al.
et
Bates
Also in George
(National Academy of Sciences - National Research Council, Washington,
Pp. 7-65.
Publication 913, 1961.

D.C.)

981
SOME BODY DISPLACEMENTS AND MEDICAL EFFECTS OF LATERAL
1961
Clark, C. C.
.APABILITIES
ACCELERATION'S DURING NAVY CENTRIFUGE SIXULATION OF EJECTICr'
.sville, Pa.)
(Naval Air Development Ctr ...
FROM THE ARMY AO AIRCRAFT.
...
•^•C
• .• /,1. ^,-''D••.57 27I1 1 Ap ri
A Martin-Baker Mark J5 seat, used in the Army YAO-1 "YMohawk" prototype
SlU1tARY:
aircraft, was mount.ed facing tangentially'on the Navy Johnsville Human Centrifuge
A beam was installed 12.5
at a radius of 41 feet from the cen-rifuge center.
inches laterally from a plane thro-ig, the seat center to '.he subject's upper right,
simulating the canopy beam of the aircraft past which the pilot must clear on
Motion picture, camera, certered in the vertical plane through the
an ejection.
subject from the front and from the top (Bureau of Medicine and
the'
viewed
beam
Centrifuge runs with four subjects, one
-60).
Surgery Technical Film Report Med.
wearing a life vest and one a l.eavy flight jacket and life vest wete filmed at
2 G, 3 G, 4 G (3 subjects), and 5 G (I Subject) of radial acceleration. 'Seat
The restraint harness
pan heights were not adjusted for the individual subj..cts.
The Yartin-Baker leg restraint was worn in
was worn in a very tight conditiorFor -,eadily applied
the flight condition, providing so-.ie lateral leg restraint.
lateral loads, lateral displacement of the pilot is such as to make questionable,
With additional equ.pment on the pilot
sate ejection past the canopy beam at 2 Gy.
harness:, *, itvrli displil.'.ents will pr•,ab'y bv
inside of the restrairt
For steadily !pplied 1,ter.il lodJ; abýove 2 Gy, lateral displocements
increased.
Exceot when bulky eqquipment is worn.
of tie pilot would preclude safe ejectinn.
shoulder displaccements are minimally damped, reaching n'.-ximlim values essentially

synchronously with peak G. At 4 Gy the head mTry be tipped involuntarily under.
the canopy beam after several seconds at peak G. At 5 Gy the head is further
tipped involuntarily; the one subject experienced a scleral hemorrhage on this
(AUTHOR)
run.
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982
HUMAN ACCELERATION TOLERPANCE WHILE BREATHING
1961
Clark, C.C & W. Augerson,
100 PFR CENT OXYGEN AT 5 PSIA PRESSURE.
(Paper presented at 32nd annual meeting, Aerospace Medical Association,
24-27 April 1961, Chicago, Il.)
ABSTRACT: Low pressure gas provides less support against collapse of the chest
When breathing pure oxygen,
under acceleration than atmospheric pressure gas.
the collapsed lung structures may not reinflate as rapidly after acceleration.
Preliminary low pressure studies indicate individual variations in response to
+Gx or +Gx tumbling to -Gx acceleration, ranging from severe chest pain, to
temporary-post-runi dyspnea, to no unusual sensations but with minor atelectasis
detectable by x-rays or moderate temporary post-run vital capacity reduction,
Injury may be more severe at lower G for longer
to no detectable responses.
duration, with respiration, than at higher G for shorter durations, with strainWith
ing, including the valsalva maneuver with an inflated chest above +8Gx.
training in the breathing and straining procedure, no subject was incapacitated
(Aerospace Med., 32(3):226, March 1961)
by acceleration at low pressure.

983
MOTION PICTURES, SCENE DESCRIPTIONS, AND SAFETY PROCEDURES
1961
Clark, C.C.
SIMULATIONS OF THE X-15 RESEARCH AIRCRAFT: PROGRESS
CENTRIFUGE
OF NAVY,
REPORT CONCERNING (Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 271 927.
1961.
NADC-MA L6126, 26 Jull
ABSTRACT: This is a sczies of memorandums concerning the progress of the Navy
centrifuge simulations of the X-13 research aircraft.

984
1961
Clark, C.C. and D. Faubert
IMPACT
OF
EFFECTS
BIOLOGICAL

(The Martir. Co.,
1961

Baltinmrte,

M..)

A CHRONOLOGICAL

BIBLIOGRAPHY ON THE

Engineering Report no.

11953,

Sipt.

27,

ABSTRACT: This bioliog,,;!-py (with items covering the period between 194'4
and 19-V') has been compiled as a preliminary etfort to develop a more
A chronological
complete bibiiograp! v.on the :)iological effects of acceleLation.
index (seqierced witi,in each year alphabetically by author) is the principal
index; howev.,e.r, author and organizational indexes are also included.
Works selected for inclusion were limited to those with accelerations

greater thar. 10 g and rates of accelerations greater than 20 g/sec.
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985
1961 ADDITIONS TO A CHRONOIA)GICAL BIBLIOGRAPHY ON THE BIOLOGICAL
Clark, C.C.
IMPACT
OF
EFFECTS
Engineering Report No. 11953-Appendix,
(The Martin Co., Baltimore, Md.)
p.
55
Nov. 22, 1961.
ABSTRACT: These additions to the bi.bliography were submitted by several
authors and organizations participating in the Symposium on Impact Acceleration
Stress at San Antonio, Texas, November 27-29, 1961.
986
A CHRONOLOGICAL BIBLIOGRAPHY ON
1962
Clark, C.C., D. Faubert & B. Cooper
LMPACT.
OF
EFFECTS
BIOLOGICAL
THE
In ITnact Acceleration Stress: Proceedings'of a Symposium With a
Comprehensive

Chronoloical

BRihlio.raphy,

National Researcn Council Publication No.

National Academy of Sciences,

977, pp.

373-458.

ABSTRACT: A chronological bibliography on the biological effects u' am.act
Achronological index, an author index and an
acceleration is described.
included.
is
index
organization
987
TECHNICAL FILM REPORTS AN;D SCENE DESCRIPTIONS ON CENTRIFUGE
1962
Clark, C.C.
STUDIES OF HULAN ACCELERATION TOLERANCE AND PROTECTION ( MED 9-61) AN'D
FLIGHT SLMULAMION AND TRAINING WITH THE NAVY CEN-fRIFUGE, 1957-1960
(U.S. Naval Air Development Center, AMAL, Johnsville, Pa.)
(MED 8-61).
22 Jan. 1962.
NADC-MA-L6127.
998
,UMAN CONTROL PERFORIAX:CE A•D TOLEPRACE UN•DER SEVERE
1962
Clark, C.C.
COTLEX VH%;EF DRM VIBRATION WITH A PRELIMINARY HISTORICAL REVIEW OF
FLIGHT SIXLLA ION.
(The Martin Co., B itirre,

Md.)

Engineering Report

no.

12406,

April

1962.

of terminology of acceleration and flight simulation
Pr&,c'
ABSTRACT:
preliminary historical review of particularly moving
are reviewed, witý.f
The capabilities and limitations of the Navy
base flight si1Mu!l4ion.
Johnsville hur.-n cAntrifuge and the No-'th Am-erican Aviation (Columbus)
is more realistic.
"G-seat" for 'ost1e simulation are presented; the latter
Potential developm•nts of restraints, displays, and controls for use in
A "relative iostle biological
noted.
..........
severe jostle environmnents are

Sconcept is suggested for test as a mea.is of comparing the

biological effects of jostle environments with different frequency components.

4
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989
Clark, C., B. Cooper, & C. Blechschmidt
1963
HLlA.N VIBRATION AND IMPACT
ISOLATION WITH A PROTOTYPE FULL LENGTH AIR BAG RESTRAINT SYSTEM.
(Life
Sciences & Structures Departments, Martin Company, Baltimore,- Md.)
Engineering Rept. No. 12799, Feb. 1963.
A preliminary air hag xcstraint system has been developed, wVtQ the
ABSTRACT:
subject supported in front and back by full length air begs infa.ted wi
in 3
box coitainer of 22 x 34 x 84 inchos at pressures up to 10 inches 'of wa er.
,.
opening through the tup bag and box alllows respiration.
By Novemuber 1
l2
1,
94
vibration tests and 65 impact tests with three subjects had been carri.
out.
WItI
a box vjbration of IG -3C
(sine wave) at 11 cps and a lower bag pres%"r, of 3.5
i"ides of water, the subhject experienced .G x-40.4G x (sine 'w3ve) at 11 cps, for f:vc
minutes with only slight dimconfort.
To prevent waist flexure during ir.pact, :the
subject lay on a back hoard.
With a box impact into sand from four feet up, htting at 16, feet per second with a peak deceleration recorded of 310G , and w;il.
tihe lower air bag at 10 inches of water pressure and the upper at 7 inches of
water pressure, the acceleromecer on the hip of tne subject peaked at 17,2G x . A
valve sy•tem for dumping the bag pressure at maiximum displacemepnt,
to prevent rebound, is under development.
Technical developmen2ts of means of c)ntrol to pro.ven!
"bottoming" and to vary resonance frequencies warrant further exploration of
3CceCeration

isoflation restraint

systems.

(Aerospace Medicine

34(3)

253,

March

990
Clark, (arl & Carl Blechschmidt. l9%3' HUAN VIIPLATIO:, AND IMPACT ISOLATiON W4ITH
A PRO;TOYPEi FULL LENCTH AIR BAG RESTRAI'NT ,YSTLM
Paper:
34th Annual ,rering of the Aerospace -,dical Association, Statler-Hilton
Hotel,

Los Angeles,

Calif.,

April

28

- ,V',

2,

1963

ABSTRACT:
A preliminnary air bag restraint system has been develoyed, with the
subject supported in iront and back by full length air bags inrflated with-in a
box conta iner of 22 x 34 x 84 inchcs at pressures up to 10 inches of w.itr.
An open in4 throu& 'ine top bay and box allows rospiration.
By November 1, 1)62
95 vibr.itann tests and o8 >mpact tests with three subjects had bten carried out.
With a iox ,. iration
of 1G + 3G
(sine wa.,c) at ii cps; and a lower bag prmsure
of 3.5 inches of water, tLhA-sblect experinced 10 00.41 '(sine wave) at 1i!
ps,
for fiv'e -. nutcs with only sllight discomfort,
To prevenf waist flexure o:iring
ic-pac t, tle sui),oct lay on a back goard.
wth a box impact into sand fron four
fcet
utp, bittinig at 16 feet per second wi&t
a peik d,.cel ratrotn- rccordtcd of
3102., and with the lower 3ir' bag at 10 inchvq of water pr, ssw.r
and the upper
at /nches
of water pressure, the accelerometer on ýhe hip of the subject
peaked

at

17.2(;

d apla,m.ment,

.

A valve

to prevent

system

rebound,

for dumping

is

the hag

under development.

pressure at ,'.mum

7echnical

developments

of a means of control to prevent "bottoming" and L., var'; resonance frequencies
warrant further exploration of acceleration is lation restraint, systems.

in3)
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991
THE TURNING BEHAVIOR OF ARTICULATED TRACK-LAYING VEHICLES.
1960
Clark, D.C.
(Ordnance Tank-Automotive Command, Detroit, Mich.) Rept. no. RR-16
ASTIA AD 256 336.
March 1960.
ABSTRACT: The turning behavior of articulated vehicles was investigated to
determine the optimum configuration for a two-unit articulated vehicle performIt was iound that for
ing on hard ground at low centrifugal accelerations.
these conditions, vehicle response is linear and a function of geometry only.
(Author)

9'2

Clark,

E.

1960

NEW METHODS PROBE SPACE FLIGHT HAZARDS.

Aviation Week and Space TechnologL

ABSTRACT:

72(21):54-59,

Current and projected investigations

23 May 19u0.

on the effects of radiation

Results obtained from
and weightlessness on humans in space are discussed.
altitude studies of the effects of heavy particles on bread mold (Neurospora
crassaN promise a more detailed understanding of the effects of radiation damage
indicate the need for very
Shielding st.uJies, 'to date, still
to living tissue.
heavy solar and galagair.st
vehicle
space
heavy shielding to protect a manned
which allows test
simulator,
null-gravity
a
of
The development
acLic radiation.
subjects to be suspended in a spinning tank of water, is expected to promote
further understanding of the effects of weightlessness by depriving the subject
of proprioceptive cues from the muscles, cues from the vestibule of the ear, and
The physiologic effects resultany visual indication of vertical or horizontal.
ing from a 24-hour exposure to a constant acceleration for e of 2 g in the human
centrifuge are also summarized, as well as preliminary data from noise tests and
experimental life support systems.
993
BASIC RESEARCH PROBLEMS IN SPACE MEDICINE:
1960
et al
Clark, R. T.
A REVIEW
July 1960
Aerospace Medicine 31(7):553-577
Studies
ABSTRACT: This ar,.icle contains information on the following subjects:
of the Subgravity State During Parabolic Flight; Bio-Packs for Satellites;
Disorientation in Pilots; Photosynthetic Gas Exchangers and Recyclers in Closed
Ecological System Studies; Survival of Terrestrial Organisms under Extreme
Enviror.nmental Conditions; and Physiological Aspects of Training and Selection
ior Manned Extraterrestrial Flights.
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994
DETERMINATION OF THE MOST
1944
Clark, W.G., J.P. Henry, & D.R. Drury
SATISFACTORY SINGLE CONSTANT PRESSURE WITH WHICh TO INFLATE THE STANDARD
(National Research Council, Committee on Aviation
GRADIENT PRESSURE SUIT.
1 Sept. 1944.
Medicine, Washington, D.C.) CAM No. 366.
(a) A quantitative measure in terms of "g" units of the protection
ABSTRACT:
offered by the Navy Gradient Pressure Suit (inflated to uniform constant
pressures of 1 to 10 psi) against visual symptoms was made by 400 centrifuge
(b) These protections were contrasted with subjective
runs on 14 subjects.
(c)
estimations of comfort at rest, at 2.5 "g", and at maximum acceleration.
,The highest single pressure throughout the suit which was comfortable to the
(d) The average
average subject during acceleration at 2.5 "g" was 5 psi.
(e) Protecticns of 1.85 "g" are
protection afforded by 5 psi was 1.3 "g".
obtainable by using pressures of 7 to 10 psi.
995
STUDIES ON
1945
Clark, W.G., J.P. Henry, P.O. Greeley and D.R. Drury
(National Research Council, Committee
FLYING IN THE PRONE POSITION.
on Aviation Medicine) Contract No. OEMcror-288, CAM Report No. 466,
20 August 1945.

ABSTRACT: Seven subjects in a prone position installation on the centrifuge
Five of them experienced
were exposed to high dorso-ventral acceleration.
The unsupported head cannot be lifted above
12 g for from 10 to 30 seconds.
9 g. The body, legs, and arms cannot be lifted at 8.g. At 12 g th'ere is
cr no impairment of, 1) vision, 2) muscular ability to pull against
little
controls with the arms, 3) ability to flex and extend the ankles against
rudder pedals, 4) movements of the forearms, hands, and fingers, such as in
removing and replacing an object hanging on a hook, adjusting an oxygen mask,
A padded chin rest is
and pushing or pulling controls and signal buttons.
When it alone is employed, speech is impossible
uncomfortable above 6 g.
Breathing can be maintained at 12 g.
above 8 g except through cleiiched teeth.
A counter-weighted headgear is described which permits free head movements and
speech at 12 g, and which relieves pressure on the chin. Visual symptoms
including blackout, occur at 10-12 g if tne head is lifted 4-6 inches above
the chin rest.
With the
A body'rest described wiýich consists of a laced canvas hat=ock.
wooden prone
a
counter-weighted headgear described, and this bed installed in
discomfort
no
-ienced
expe
hours
position muckup, 10 subjects tested up to 2
of the
modifications
proper
by
which theoretically could not be relieved
for flights
feasible
quite
is
position
it is concluded that the prone
devites.
of at least two hours duration.
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996
Clark, W.G. & H. Jorgenson 1945 EFFECT OF INGESTION OF FOOD AND FLUID ON
TOLERANCE OF HUMAN SUBJECTS TO POSITIVE ACCELF.RATION.
(National Research Council, Committee on Aviation Medicine, Washington,
D.C.)
CAM Rept. No 502
See also Fed. Proc. 5:17.
1946.
ABSTRACT: The effects on g tolerance of the ingestion of 1.5-2.0 liters of
water or milk, or a heavy meal were studied in eight centrifuge-trained subjects
during the course of 200 centrifuge runs.
The centrifuge attained maximum
acceleration at the rate of 3 g's per second and maintained it for 15 seconds.
Tolerance tO g was determined from recorded responses to visual-and auditory
signals and to changes in ear opacity (blood content of the ear).
In addition,
intrarectal pressure changes were recorded.
A small increase in g tolerance was induced by a full stomach which averaged
0.3-0.4 g (range from 0.0 to 1.1 g).
In relaxed subjects with an empty stomach,
the average increase per g in intrarectal pressure was 18.5 mm. Hg.
The increase
due to fluid ingestion is slightly greater, being 7-9 mm.
Hg at 3 and 4 g,
respectively.
The intrarectal pressure increase induced by volmntary muscular
and respiratory straining is of the order of 40 mm. for I g protection. When
divided into 7-9 mm., this gives 0.2 protection at this level of g, which is
good agreement.
From the work of others, blood prrssure increases due to fluid or food ingestior:
are too slight to explain the effect.
Fluid and food ingestion has been shown bi
others to increase cardiac outpuc without evoking vasomotor mechanisms or causir,;
displacement of blood from the somatic tissues to the visceral organs.
Increase
in intra-abdominal pressure caused b} the ingestion seems the logical explaration
of the effect, just as g tolerance can be enhanced 0.5-0.8 g by increasing intraabdominal pressure by pressurized abdominal belts and bladders in anti-blackout
suits.
997
Clark, W.G., K.D.R. Gardiner, A.K. McIntyre, & H. Jorgenson 1945 ThE EFFECTS
OF POSITIVE ACCELERATION ON FLUID LOSS FROM BLOOD A1D TISSUE SPACES IN
HUKiAN SUBJECTS ON THE CENTrIIFUGE.
S(Natioral Research Council, Committee on Aviation Medicine, Washington,D.C.)
CAM Rept. No. 468.
Oct. 1945.
See also Fed. Proc. 5:17. 1946.
ABSTRACT: As estimated by hematocrits and plasma protein determinations, fluid
loss from blood to tissue spaces occurred in six seated human subjects on the
centrifuge.
At near blackout levels of G (3.5 to 5.0 u) maintained for 3-5
minutes, a significant loss of fluid (3.6-4.5 cc./100 cc. blood; or 216-270 cc.
total) was found.
The loss in four subjects exposed to 4 G for 5 minutes was
reduced by anti-G suits to an average of 75% (ranges 28-96%) of their loss when
unprotected.
In two cases subjected to '3.5 G for 5 minutes, the loss was !ess.
than that of the four subjects exposed to 4.0 G for 5 minutes.
In one subject
submittpd Lo 5 G for 3 minutes, the loss was less than that he obtained at 4 G
for S minutes, although after-effects were noticed in vision.
A smaller loss
(13 cc. total) occurred in one of the subjects who had 30 runs of 4.7 G for 10
seconds with a 2 minute interval between runs, than occurred in the same subject
after a 5 minute uninterrupted run at '4.0 G (288 cc.).
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At 4.OG, the fluid losses observed were much less than those reported elsewhere
The losses also
for centrifuged dogs, but recovery occurred more rapidly.
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1945 STUDIES OF SELF-PROTECTIVE ANTI-BLACKOUT
Clark, W.G. & H. Jorgenson
(National Research Council, Committee on Aviati. n Medicine,
MANEUVERS.
CAM Rept. No. 488, Oct. 1945.
Washington, D.C.)

999
1945 EFFECT OF
Clark, W.G., I.D.R. Gardiner, A.K. McIntyre & H. Jorgenson
TO POSITIVE
TOLERANCE
MAN'S
ON
HYPOGLYCEMIA
INSULIN
AND
HYPERGLYCEMIA
ACCELERATION.
(National Research Council, Committee on Aviation Medicine, Washington,
29 Oct. 1945.
CAM Rept. No. 486.
D.C.)
See also: Fed. Proc. 5(l):17, 1946.
Hyperglycemia induced by the ingestion of two grams of sugar per
ABSTRACT:
kilogram body weight, and insulin hypoglycemia at a level of 50-55 mg.7. blood
sugar concentration, had no significant effect on the g tolerance of three
trained centrifuge subjects, studied during the course of 43 centrifuge runs.
The centrifuge attained maximum acceleration at the rate of 3 g's per second
The sugar or insulin was administered after
and maintained it for 15 seconds.
of g tolerance were performed during the
assays
centrifuge
The
a 12 hour fast.
The
by the hyperglycemic state.
followed
fast,
hour
12
a
after
normal state
hour
per
kilogram
per
subcutaneously
injected
insulin
plain
of
units
average
Tolerance to G was determined during a series of centrifuge runs
averaged 0.17.
at levels of g which kept vision clear, up through those which caused blackout.
by changes in recorded responses to visual and auditory signals and by changes
in ear opacity (blood content of the ear).
1,000
THE EFFECT
1946
Clark, W. G., I.D.R. Gardiner, A. K. McItyre & H. Jorgenson
OF POSITIVE ACCELEItATION CN FLUID LOSS FROM BLOOD TO TISSUE SPACES IN HUMAN
SUBJECTS ON TIhE CENTRIFUGE.
Fed. Proc. 5: 17-18
As estimated by hematocrits and plasma protein determinations, fluid
ABSTRACT:
loss from blood to tissue spaces occurred in six seated human subjects on the
centrifuge. At near blackout levels of G (3.5 to 5.0 G) maintained for 3-5
minutes, a significant loss Gf fluid (3.6-4.5 cc./100 cc. blood; or 216-270
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cc. total) was found.
The loss in four subjects exposed to 4 G for 5 minutes was
reduced by anti:,G suits to an average of 75% (range 28-9(.) of their loss when
unprotected.
In two cases subjected to 3.5 G for 5,mi'Lutes, the loss was less
than that he obtained at 4 G for 5 minutes, although after-effects were noticed
in vision. A smaller loss (132 cc. total) occurred in one of the subjects who
had 30 runs of 4.7 G for 10 seconds with a 2 minute interval between runs, than
occurred in the same subject after a 5 minute uniterrupted run at 4.0 G (288 cc.).
At 4.0 G, the fluid losses observed were much less than those reported elsewhere
for centrifuged dogs, but recovery occurred more rapidly. The losses also were
less than those reported elsewhere for postural changes of humans from the recumbent to the upright positions.
It is unlikely that fluid losses due to G contribute to any fatiguing effects or detrimental residual effects possibly resulting from positive acceleration experienced by test pilots or fighter pilots in
combat.
I ,001
Clark, W.G., I.D.R. Gardiner, A.K. McIntyre, and H. Jorgenson
1946
EFFECT
OF HYPERGLYCEMIA AND INSULIN HYPOGLYCFMIA ON MAN'S TOLERANCE TO POSITIVE
ACCELERATION.
Fed. Proc. 5(1):17
See also (National Research Council, Committee on Aviation Medicine,
Washington, D.C.) CAM Rept No. 486, 1945.
ABSTRACT: Hyperglycemia induced by the ingestion of two grams of sugar per
kilogram body weight, and insulin hypoglycemia at a level of 50-55 mg.% blood
sugar concentration, had no significant effect on tha g tolerance of three trained centrifuge subjects, studied during the course of 43 centrifuge runs.
The
centrifuge attained maximum acceleration at the rate of 3 g's per second and
maintained it for 15 seconds.
The sugar or insulin was administered after a '12
hour fast.
The centrifuge assays of g tolerance were performed during the hypoglycemic state and were re•peated after return to normal; and during the normal
state after a 12 hour fast, followed by the hyperglycemic state.
The average
uniLs of plain insulin injected subcutaneously per kilogram per hour averaged
0.17.
Tolerance to G was determined during a series of centrifuge runs at levels
of g which kept vision clear, up through those which caused blackout, by changes
in recorded responses to visual and auditory signals and by changes in ear
opacity (blood content of the ear).
11,002
Clark, W.G.

and H. Jorgenson

1946

EFFECT OF IN'GESTION OF FOOD AND FLUID ON

TOLERANCE OF HUMAN SUBJECTS TO POSITIVE ACCELERATION.

SWashington,

Fed. Proc. 5:17
See also (National Research Council, Coummittee on Aviation Medicine
D.C.) CAM Rept. 502, 1945...

ABSTRACT: The effects on g tolerance of the ingestion of 1.5-2.0 liters of
water or milk, or a heavy meal were studied in eight rentrifuge-trained subjects
during the course of 200 centrifuge runs.
The centrifuge attained maximum

4
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acceleration at the rate of 3 g's per second and maintained it for 15 seconds.
Tolerance to g was determined from reccrded responses to visual and auditory
In addition,
signals and to changes in ear opacity (blood content of the ear).
intrarectal pressure changes were recorded.
,A small increase in g tolerance was induced by a full stomach which averaged
In relaxed subjects with an empty stomach,
0.3 - 0.4 g (range from 0.0 to 1.1 g).
The increase
the average increase per g in intrarectal pressure was 18.5 mm. Hg.
Hg at 3 and 4 g,
due to fluid ingestion is slightly greater, being 7-9 mm.
The intrarectal pressure increase induced by voluntary muscular
respectively.
and respiratory straining is of the order of 40 mm.' for 1 g protection. When
divided into 7-9 mm., this gives 0.2 g protection at this level of s, which is
good agreement.
From the work of others, blood pressure increases due to fluid or food
Fluid and food ingestion
ingestion are too slight to explain the effect.
has been shown by others to increase cardiac output without evoking vasomotor mechanisms or causing displacement of blood from the somatic tissues
Increase in intra-abdominal pressure caused by the
to the visceral organs.
ingestion seems the logical explanation of the effect, just as g tolerance
can be enhanced 0.5-0.8 g by increasing intra-abdominal pressure by pressurized abd•minal.
11,003
1946 USE OF THE HUMAN CENTRIFUGE IN THE
Clark, W.G., & R.L. Christy
INDOCTRINATION OF A NAVY FIGHTER SQUADRON IN THE USE OF ANTIBLACKOUT
J. Aviation Med. 17:394-398
EQUIPMENT.
ABSTRACT: Tests were conducted to determine if the use of human centrifuges
would be practicable and useful for selecting and testing pilots with respect
to their inherent "G toleiance," and for indoctrinating them in the use of
The studies failed to
anti-blackout equipment and self-protective maneuvers.
show any significant difference in G protection on the centrifuge between the
'z-1 and z-2 suits. An increase in suit pressurization up to the limits of
comfortably tolerable pressures, gave more protection both on the centrifuge
The majority of.the pilots liked the centrifuge indocand in the airplanes.
trination and tests.' None of the pilots tested could point out any of their
member who blacked out more or less easily in dog-fights and section tactics
in spite of the fact that individual inherent blackout thresholds on the centrifuge varied from 3.0 G to 5.5 G. Apparently this Vas a result of compensation
Pilots wearing the suit report that they are
by self-protective maneuvers.
not straining as much as without the suit, and that they are able to fly two
to three times as much in combat tactics and gunnery practice as formerly
For this reason, centribecause of the anti-fatigue benefits of the suit.
fuge indoctrination and training would seem to be important in order to
assure that each pilot has a normal G tolerance and that he receives an adequate
protection from antiblackout suits.
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1,004
Clarke, A.C.
1950 INTERPLANETARY FLIGHT.
(New York: Harper)

AN INTRODUCTION TO ASTRONAUTICS

ABSTRACT: Ch. 6, Interplanetary flight; ch. 7,
Space ships and space stations.

The'atomic rocket; and ch.

8,

1,005
Clarke, A.E. & R.L. Maltby 1954 THE VERTICAL SPINNING TUNNEL AT THE 'NATIONAL AERONAUTICAL ESTABLISHMENT, BEDFORD (Royal Aircraft Establishment Gt. Brit.)
September 1954, ASTIA AD-48 610
ABSTPACT: The Spinning Tunnel at the National Aeronautical Establishment is
described. The choice of size and type of tunnel as well as some of the more
interesting features of the design are discussed.
The description has been made
before the tunnel was completed and some of what has been w'. itten may need
revisicn in the light of experience.

1,006
Clarke, N.P. & S. Bondurant
1958
HUMAN TOLERANCE TO PROLONGED FORWARD
AND BACKWARD ACCEIZRATION.
(Aero Medical Lab., Wright Air Development Center, Wright-Patterson
AFB, Ohio) WADC TR 58-267.
ASTIA AD 155 749.
CF: J. Aviation Med. 30(l):1-21, 1959.
ABSTRACT: The imminence of manned space flight necessitated studies of human
tolerance to the anticinated accelerations of exit and reentry.
This report
extends previous observations by defining optimal body positiuns for both
forward and backward acceleration.
Using a rate of onset of C.5 g per second,
plateaus between 2 and 12 g were maintained with subjects optimally positioned,
until subjective loss of a critical faculty occurred.
Forward acceleration of
the seated subject with trunk inclined 25 degrees in the direction of acceleration was limited above 10 g by blackout.
Below 10 g, tolerance aas defined by
inspiratory dyspnea and substernal pain.
Using an especially designed restraint
suit, backward acceleration of the seated subject with trunk and head erect was
limit-d above 10 g by discomfort of restraint and increases in vascular pressure
in the legs.
Below 10 g, these same factors along with dyspnea defined tolerance.
Three-stage rccke:-l_ke profiles of forward acceleration, using constant
rates of onset calculated to Rive orbital velocity at the termination of the
third stage, were found tolerable by selected subjects at peak accelerations
of 8, 10, and 12 g.
Spatial vector cardiography, respiratory rate, changes
in functional residual capacity and pulmonary compliance were observed during
(Author)
both forward and backward acceleration.
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1,007
1958 PHYSIOLOGIC
Clarke, N.P., S. Bondurant, S.D. Leverett & P. Yudkofsky
RESPONSE TO "BACK TO CHEST" G FORCES ON SEATED HUMAN SUBJECTS.
(Paper, 1958 Meeting of Aero Medical Association, Statler Hotel,
Washington, March 24-26, 1958)
ABSTRACT: Transverse G patterns have previously been studied on human subjects
The present study
in the standing, prone, supine and semi-supine positions.
chest G (longer th::
to
back
prolonged
of
effects
the
involves an evaluation of
This attitude
cenLrituge.
human
the
on
subjects
on
seated
acting
5 seconds)
differs in that, with the arts a7.1 legs extended, there will be a pooling of
blood in tht extremities which simulates the effects of positive G loadings.
Subjective symptoms, performance ability and bioelectric measurements were used
is f-it-ria f"- -valuation of changes occurring during a series of experiments
Humai,
in which both the magnitude and duration of acceleration were varied.
tolerance to G of this type is limited by the development of petechial hemorrTentative
hages in the extremities, subject fatigue, tachycardia and dyspnea.
of 2 G
order
the
on
be
to
tolerance limits for the unprotected subject appear
Protective
seconds.
10
7
to
for
G
5
and
minutes
for 30 minutes, 3 G for 7
devices may significantly increase human 'tolerance to this type transverse G
Q. Aviation Med. 29(3):233)
force.

1,008
1959
N.P.
Clark,,ACCELERATIONS.
Hilton Hotel,

OF PRIMATE TOLERANCE TO SOME COMPLEX
STUDIES
(Paper, Meeting of Aero Medical Association, Statler
Los Angeles, April 27-29, 1959)

ha';e shown
ABSTRACT: Theoretical calculations and preliminary experiments
as other
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show
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revealed no changes of magnitude to indicate permanent damage.
0. Aviation Med. 30(3):179-178, March 1959.)
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1,009
Clark, N.P. 1959
HUMAN ACCELERATION EFFECTS FOR ROCKET FLIGHT.
(Paper presented at ARS semi-annual meeting, 8-11 Jun.'59, San Diego)
ARS paper no. 804-59,
June 1959
ABSTRACT: This paper sumrmarizes a portion of recent research pertinent to
these ac.eleraLion forces, particularly of the prolonged accelerations which
can be simulated with large centrifuges.
The paper reviews subjective tolerance limits to prolonged acceleration and human response to prolonged acceleration using net support.

1,010
Clarke, N. P., & R. N. Headley
1959
STUDIES OF PRIMATE TOLERANCE TO SOME
COMPLEX ACCELERATIONS.
Aerospace Medicine 30(11):825-831
See also WADC TR 59-630; ASTIA AD 233 464
See also (Paper, Symposium on Biomechanics of Body Restraint and Head Protection, Naval Air Material Center, Philadelphia, Pa., June 14-15, 1961)
See also (Paper, 30th Annual Meeting of Aero Medical Association, Los
Angeles, Calif., April 29, 1959)
ABSTRACT:
Satellite vehicles during unstable re-entry into the denser portions
of the earth's atmosphere may be subjected to complex accelerations.
Five primates were exposed to simulated deceleration in the forward facing position of
uo to 20 G combined with sine wave pitch oscillations through half amplitudes of
20 degrees at 3 and 5 cps.
Accelerometer readings from the skull of one animal
revealed maximum resultant backward acceleration of 40 G, footward acceleration
of 10 G, and hpadward acceleration of 15 G. All animals were able to make coordinated movements almost imrmediately after centrifugation.
Post-mortem examinations were made and are reported.
(AUTHOR)

1,011
Clarke,

N.

e,., A.

S.

Hyde and N.

S.

Cerniack,

F.

Lindberg

1959

A PRELIMINARY REPORT OF HUMAN RESPONSE TO REARWARD FACING RE-ENTRY
ACCELERATIONS. (Wright Air Development Center, Acro Medical Laborator:.,
Wright-Patterson Air Force Base, Ohio)
WADC Tech Note 59-109 Proj. 7222 ASTIA AD 231 651
ABSTRACT: Tidal volume, electrocardiographic changes, tracking performance
ability, and subjective response were evaluated during an acceleration
profile designed to encompass several possible rearward facing re-entry
patterns. A maximum acceleration of 16.5 g and a total time of 170 seconds
were employed.
Subjects faced the center of rotation with the trunk and
head inclined 120 in the direction of the centrifuge axis.
The subjects were
supported with a contoured net system.
Two of seven subjects repeated the
experiments wearing the MC-2 full pressure suit, both pressurized and
unpressurized.
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1,012
BIODYNAMIL RESPONSE TO SUPERSONIC EJECTION.
1963
Clark* N. P.
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton H0 tel, Los Angeles, Calif., April 28 - May 2, 1963)
AESTRACT: Six supersonic test ejections of the 3-58 escape capsule were made
from a specially modified Hustler.
Five black bears and one chimpanzee were
used as subjucts.
Ejection altitude was between 35,000 feet and 47,000 feet
and speed varLed between Mach 1.3 and 2.0.
In the second test ejection, made
from 45,000 feet at Mach 1.6, excessive positive pitching of the capsule induced
unstable flight producing cyclic high amplitude lateral acceleration associati d
The bear subject sustained bilateral complete fracwith oscillation in yaw.
tures of the acetabular branch of the ischium. In the following ejections, a
change in orientation of the rocket thrust vector to prevent excessive pitching
was tested and shown to be successful.
In addition to the supersonic ejections,
three subsonic ejections using bear subjects, one from 40,000 feet at Mach
0.8, ;...: f-•. .,•,o. fppt at Mach 0.9 and one rolling runway ejection at 100
knots were done to vaiidate satistactory performance ut Lite capsuie over the
flight envelope of the aircraft after the change in rocket thrust vector. The
results of these ejections will be discussed using engineering test motion
pictures to illustrate capsule performiance and to relate capsule motions and
acceleration

to the response of

the subjects.

1,013
THE EFFECT OF HIGH EXPLOSIVE
Clemedson, C.J., H. Hartelius & G. Holmberg
BLAST ON THE CEREBRAL VASCULAR PERMEABILITY.
Acta Pathologica et Microbiologica Scandinavica 40:89-95

1,014
Clemedson, C-J.
1949
Acta Physiol. Scand.

EXPERIMENTAL STUDY ON AIR BLAST INJURIES.
Vol. 18; Suppl. 61, pp. 1-200

1,015
Clemedson, C.J. & S.A. Granstom 1950
IN LUNG BLAST INJURY Acta physiol.

STUDIES ON GENES'S OF "RIB MARKINGS"
scand. 21:1hI-144.

1,016

1953 GENESIS OF RESPIRATORY AND CIRCUIATORY
Clemedson, C.J. & H. Petterson
CHANCES IN BLAST INJURY Amer. J. Physiol. 174:316-320
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1,017
RESPIRATION AND.PULMONARY
1953
Clemedson, C-J., H. Hultman & B. Gronberg
J. Appl. Physiol. 6:213-220
GAS EXCHANGE IN BLAST INJURY.
Pulmonary ventilation and gas exchange capacity in blast injury
ABSTRACT:
we're studied in urethane-anesthetized rabbiLs which had been exposed to high
explosive shock waves in a detonation chamber.
In slight as well as in sevcre lung blast injury the respiratory minute volume
usually is considerably increased, and in lethally injured animals the hyperventilation is generally maintained until just before death.
The oxygen consumption will at- first decrease a little,
but then it increases gradually
except in lethally injured animals, where it is greatly lowered from the very
beginning after the exposure.
The arterial oxygen saturation rapidly declines
after tne explosion in both sligLtly and severely injured rabbits but it can,
in the early phase, usually, be normalized by having the animal breathe pure
oxygen.
In slightly injured animals there is an increased carbon dioxide eli,mination and a shift to alkalinity in the arterial blood.
Severe lung blast
injury on the other hand caus-= a decrease in carbon dioxide elimination and
lowering of the blood pH.

1,018
Clemedson,, C-J., & 11. Hultman
1954
AIR EMBOLISM AND THE CAUSE OF DEATH
IN BLAST INJURY.
The Military Surgeon 114(6):424-437.
ABSTRACT: The occurrence of air embolism and the cause of death in blast
injury has been studied in anesthetized rabbits exposed to high explosive
blast in the open field and in a specially constructed detonation chamger.
Intravascular air was found in a fairly great number uf animals that, d'ied
within 15 to 20 minutes after the exposure.
Air embolism was rare in animals
dying later on.
By recompressing the animals to 4 atm. overpressure, immediately after the
detonation, it was possible to reduce considerable the occurrence of intravascular air bubbles.
The electrocardiographic tracings in animals dying in close connection with
the explosion show signs of severe damage to the myocardiumn.
This can be due
to an air embolism or a m,-chanical lesion to the Lart muscle.
The changes
are often transitory.
Animals dying later on gt•-nerally-have severe changes
in the ECG which can well explain the lethal outcome.
1,019
Clemedson, C-J.
1954
CORRELATION BETWEEN RESPIRATORY PHASE AND EXTENT
OF LUNG DAMAGE IN AIR BLAST INJURY.
J. Appl. Physiol. 7(l):38-42.

ABSTRACT:

In rabbits exposed to high explosive shock waves in a detonation

-

337

-

chamber, no correlation could he found between the respiratory phase, i.e.
the quAntity of air in the lungs and the extent of lung in'ury.
Exposure to
a shock wave of long duratiofN causes an expulsion of air from the lungs, that
is greatest if the lungs are filled, when the animal'is struck by the shock
wave but is seen even if the lungs are in maximal expiration.
A shock wave
of very short duration causes only a slight or no expulsion of air.
These
'findings are discussed as are the differences in the development of the lu",g
injuries in air blast injury and in explosive decompression.
1 ,020
Clermedoo, C-J., H. HuLt,.ail, L. Lundberg & B. Lundell
A HIGH EXPLOSIVE S3OCiK WAVE AGAINST A LIVING BODY.
J. Aviat ion Ncd. 25:289-294

1954

PEFLECTIONO

OF

ABSTRACT:
The reflection of a high explosive shock wave agait•.t th,.e body of
a living rabhit haW been studied with the aid of a schliren
photography techniquI..
irr.gularities
of the body surface will cause disturbances in the
reflections are, however, caused by interior bone structures such as the ribs.
Photographs taken on the side of the animal turned away from the charge
failed to reveal any shock wave transmission through the body.
1,021

Clemedson, C-J. & C0O. Criborn
1955
J. Aviation Med.
BLAST RESEARCH.

A DETONYATION CHAMBER FOR PHYSIOLOGICAL
26:373-381

A detontion chamber for phytiological blast injury research is
ABSR'ACT:
This chamber produces great pressure and impulse forces with cnly
des,:ibed.
very small charges of high explosive.
The pressure and impulse values and
the general shape and duration of the shock wave, produced under various
conditions, are given, and the results discussed from a physiological point
of view.
i ,022
C-J.,
L. Dc ffet,
L. Fornarum R. Rt "q'ioi & P. van de W.•,:'er
1955
1I1II SPEED RADiOGRAPHIC VISUALIZATION; OF \ 1,IGH L.XPUJ)SIVE S•iUCK WA%1 IN
MUSCULAR TISSUE.
J. Apl.Phvsiol. 7(6);6t ,-oQ8

Clmcdno'n,

:
A 2ýBS'•T•VCT
..

bith the aid of the high speed x-ray technique
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1,023
MECHANICAL RESPONSE OF DIFFEREN'T
1955
Clemedson, C-J. & C.O. Criborn
PARTS OF A LIVING BODY TO A HIGH EXPLOSIVE SHOCK WAVE IMPACT.
Amer. J. Physiol. 181(3):471.-476
ABSTRACT: The mechanical response of different parts of a living rabbit body
to the impact of a high explosive shock wave has been studied.
Two different types of shock waves wcre employed, one short lasting generated
by ý;TNT charge in an open fiel'd, and one multi-peak and of very long duration
The response was recorded
generated by a PETN charge in a detonation chamber.
The parts of tne body studied
by means of a pencil-line strain gauge recorder.
were over the thorax, on one rib, between two ribs over the abdomen and on a
hind leg (iemur region).
Different parts react very differently buL two general types of response are
found, one usually long lasting identation baused by the impulse of the shock
wave and one with short-lasting deflections or oscillations caused by the
The tissues in the costal interpaces
pressure variations of the shock wave.
and the abdomen display a typical impulse response wheras thL rib and the hind
The curve obtained
leg show a more or less pure maximum pressure type c-rve.
the whole thoracal wall is an intermediary between the maximum pressure and
the impulse type.

The relationship between the response type of a tissue and its susceptibility
to blast damage is discussed.
1,024
EFFECTS OF COMBINED WHOLE BODY ROEM GEN
1955
Cleniedson, C-J. & A. Nelson
IRRADIATION AND HIGH EXPLOSIVE BLAST INJURY IN MICE.
Acta Radiologica 43:161-172
1,025
PROPAGATION OF A HIGH EXPLOSIVE AIR
1956
Clemedson, C-J & H. Petterson
SHOCK WAVE THROUGH DIiFEREN'T PARTS OF AN ANLM.AL BODY.
Amer. J. Physiol. 184(l):119-126, Jan. - March 1956.

An'.e-.etized rab:its were exposed to high explosive shock waves in
ABSTRACT:
A barium titanate crystal prc sure
iasting range.
a detonation ch-s,!er and in a
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organ.
An exception constitutes the thorax when exposed to a short-lasting
pressure peak such as that obtained in the blasting range experiments.
In this
case the peak pressure was considerably reduced.

(Author)

1,026
1956 SHOCK WAVE TRANSMISSION TO THE CENTRAL NERVOUS SYSTEM
Clemedson, C-J.
Acta Physiologica Scandinavica 37:204-214
1,027
Clemedson, C-J., A. Jonsson & H. Petterson
1956
TRANSMITTED SHOCK WAVE LN MUSCULAR TISSUE.
Nature 177:380-381

PROPAGATION OF AN AIR-

ABSTRACT: As p~.rt of an investigation of the biophysics and physiology of
blast injury, experiments were conducted in order to determine the velocity
and damping of a high-explosive shock wave during propagation through a layer
of muscular tissue.
Rectangular pieces of ox thigh muscles were exposed to a high-explosive shock
wave in a detonation chamber.
The time it takes for the wave to cover a known
distance was measured.
With the low-peak over-pressure used in these experiments, the mean velocity of the pressure wave in a covered muscular layer of
170-220 mm. was found to be 650 m./sec., the range being 590-710 m./sec.
The
relative great variations are due partly to the inhomogeneous microstructure
of the muscular tissue but also to difficulties in determining exactly the,
arrival of the shock wave at the distal transducer owing to the gradual rise
of the pressure curve.
The velocity of the incident air shock wave immediately
before its impact on the front surface of the meat was 510 + 10 m./sec.
1,028
Clemedson, C-J. & A. Nelson
1957
THE EFFECTS OF A HIGH EXPLOSIVE BLAST
IN MICE WITH RADIATION INJURY.
Acta Radiologica 47:79-85
ABSTRACT: Changes in respiration and heart rate were studied in rabbits which
were exposed to high explosive shock waves in a detonation chamber after bilateral cervical vagotomy, or after pulmonary vagal denervation with the
innervation of the sinoarortic region and heart left intact.
The rapid shallow
breathing occurring after the detonation in nondenervated animals was almost
completely absent after cervical vagotomy or pulmonary vagal denervation.
Sometimes an often very long period of apnea preceded the tachypnea after the detonation in the control animals.
In the denervated animals, especially in the
.pulmonary vagally denervated ones, apnea was rare or of only short duration.
The bradycardia that can be prevented by bilateral cervical vagotomy, was not
elicited by reflexes from the lungs, as the heart rate was lowered to the same
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extent in the lung vagus denervated as in the control animals.

A Cardiac stand-

still or severe distortions of the ECG waves during the first 1-3 seconds after
the detonation were common in the nondenervated and in the lung vagus denervated
animals but were rare in animals in which bilateral cervical vagotomy had been
made.
1,029
SOME BIOPHYSICAL AND MEDICAL PROBLEMS INVOLVED IN
1958
Clemedson, C. J.
MANNED SPACE FLIGHT: A REVIEW
(Astronautik (Stockholm), l(l):9-36 1958)
to be solved before space
ABSTRACT: Medical and biological problems which have
are the following:
flight will be possible are reviewed. Among those reviewed
atmosphere;
terrestrial
the
the effects of loss of life-sustaining properties of
supply
water
and
the effects of gravitational stress; the problems of food
the physical stresses
and of waste disposal during long trips; and effects of
If the

conditions.
of confinement in a narrow cabin under adverse physical
the necessary accelectolerate
to
crew is properly trained, they will be able
physiological
abnormal
no
causes
gravity
ation during flight. Although zero
performance
the
make
may
co-ordination
and
functions of the body, orientation
air-purification
and
oxygen
storing
of
problem
the
solve
of tasks difficult. To
air purification and food
chemical as well as food and water, photosynthetic
Another risk faced by
synthesis from algae material may become necessary.
cosmic radiation
primary
of
men in space is exposure to the heavy components
and hits by meteorites.

1.,030
Clemedson, C-J. & H. Hultman
Amer.
INJURY IN RABBITS.

CARDIAC OUTPUT IN EARLY PHASE OF BLAST
1958
J. Physiol. 194(3):601-606

Fick method were
ABSTRACT: Changes in cardiac output measured by the direct
shock waves in a
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1,031

PAPER ELECTROPHORETIC STUDIES ON
1958,
Clemedson, C-J. & E. Heilbronn
SERUM PROTEIN CHANGES IN BLAST INJURY IN RABBITS.
Acta Physiol. Scand. 43:216-227.

1,032
1958, 1959-60.
Clemedson, C-J.
EXPLOSIVE DECOMPRESSION.
J. Brit. Interplanetary Soc.

SOME BLAST STUDIES WITH APPLICATION TO
17:279-285.

1,033
1961
Clemedson, C-J. & A. Jonsson
EXPLOSIVE SHOCK WAVES IN BONE.
Acta Physiol. Scand. 51:47-61

TRANSMISSION AND REFLECTION OF HIGH

1,034
Clemedson, C-J and J Arne 1961 TRANSMISSION OF ELASTIC D-.STURBANCES CAUSED BY
AIR SHOCK WAVES IN A LIVING BODY J. Appl. Physiol., 16:426-430, 1961

1

1,035

BIOLOGICAL EFFECTS OF CENTRIFUGAL ACTION.
1918
Clement, H.
THE CAUSES OF DISTURBANCE OF EQUILIBRIUM.
Sci. Amer. Suppl. 85:258-259.

A STUDY OF

1,036
THE USE OF TOOLS IN SPACE
1961
Clentano, J. T. and H. S. Alexander
APPROACH.
EMPIRICAL
AN
(Institute of the Aerospace Sciences, New York, N. Y.)
Paper 61 145 1839, June 1961.

-

In order to predict certain aspects of man's performance in space
ABSTRACT:
with respect to the use of hand tools, personal propulsions devices, and
other equipment for his use, the moment of inertia of man was determined
The method used was to compare the angular deceleration of
experimentally.
objects with known moments of inertia to the deceleration of human Ss under
center of
Several Ss were measured about two axis:
the same conditions.
measures
Some
back.
of
small
through
abdomen
lower
head through pelvis and
reaction
resulting
the
and
platform
air-bearing
an
on
Ss
by
applied
of torques
(Tufts)
determinations.
above
the
with
correlated
and
made
were
velocities
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1,037
Coakley, J. D., & J. E. Barmack
1948
A METHOD OF INCREASING THE MANEUVERABILITY OF HIGH SPEED AIRCRAFT WITHIN THE LIMITS OF HUMAN TOLERANCE TO G FORCES.
(The Psychological Corporation, New York, N.Y.)
Project No. 20-M-lb, 28
Feb. 1948; ATI-41 255
SUMMARY:
1) A maneuver involving a coordinated turn of 180 degrees in a horizontal plane is selected as a standard for evaluating other maneuvers.
This turn is
effected at constant speed and at specified, constant, radial g.
The path so defined is circular in form and the end point is directly abeam at the moment the
maneuver begins.
This path, designated as Flight Path I, is thus semicircular
and the radius of the path is determined by the elected velocity and radia~l g.
In
Flight Path II, the same velocity, radial g, and endpoint or objective are employed. The difference introduced in Flight Path II is that the craft is permitted to
slow down at a specified rate before beginning the turn. After deceleration, the
turn is made at a lower specified speed.
When the turn is completed, the plane
moves toward the objective by first accelerating to its original speed and then by
flying the remaining distance at constant speed.
Flight Path III differs from II
in that turning cominences at the beginning of the maneuver and continues throughout
the period of deceleration.
Thereafter, turning is completed at a reduced constant
speed and the flight then continues just as described for Flight Path II.
The
ooint of termination is identical for all these pathways.
2) The required specifications for Flight Path I are velocity and racial or centriiuga. 6. iiie additional
specifications for II and III are minimal speed and decelerative and accelerative
g.
The parameters of g (radial, decelerative, and accelerative) are selected so as
to cover the range of human tolerance from low to medium high leels.
The velocity
parameters are assigned arbitrary values.
The maximum velocities are 900, 1800, and
3600 mph and the minimal velocities are submultiples of these speeds.
The several
parameters are arranged in a variety of combinations to provide over 100 different
paths which have been analyzed, and the res'ults are presented for consideration. _
3) Within the range of conditions studied, it was found that there was no increase
in the distance to be travelled resulting from. decelerations prior to or during a
turn.
On the contrary, flight distance to the objective was always shorktned by
employing deceleration.
In general., there is a saving of about 25% in the flih~t
uistance.
4) Generally, there was no loss in time required to fly to the objective
but rather a small saving in flight time.
Savings in time of the order of 10% are
found except when decelerative g does not exceed radial g,
5) Perhaps the most
dramatic advantage of the pathways employing deceleration is the shortening of time
of exposure to g forces and particularl,' exposure to radial g.
For pilots seated
upright in a plane banked for turning, radial g implies a force along the'long axis
of the body for which tolerance is not so high as for a force across the body
(Tg).
Thus the reduction in exposure time to radial g is esnecially important.
The substitution of more tolerable deccleracive and accelerative forces, which iill
appear as Tg forces to the seated pilot, makes possible a snortening of the total
time of exposure to g forces.
This advantage is measured by the percentage of
flight time during which no g forces are present
This saving is of the order of
70% of the total time.
6) The pathways involving deceleration bring tie plane to
the objective from a direction different from the approach of the standard path.
Whether this is an advantage or dis-dvantage will depend, in part, upon.the subsequent course to be taken by the plane.
7) Quite generally, Flight Path III provides somewhat greater savings than Flight Path II.
These advantages, however,
are counterbalanced by exposure of the occupants to the vector sum of two g forces
during ý.he first part of the flight.
This vector operates at a different angle
and is somewhat larger than either of its components.
8) The proportion of saving,

I

I
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in flight time and distance and in duration of exposures is not dependent upon
velocity or acceleration per se.
Rather the savings depend upon (1) the ra.io of
maximal to minimal velocity, (2) the ratio of decelerative to radial g, and (3)
the ratio of accelerative to radial g.
Accordingly, proportionate savings are to
be expected at any speed and this proportion represents absolute distances and
times which are of greater and greater practical importance as speed is increased.
Furthermore, even though the proportion of the savings increases as speed is reduced to lower and lower values, the rate of increase becomes less. Thus some of
the most valuable savings may result from very modest reductions in speed.
9)
The "standard pathway' is examined to make sure that its use as a standard does
not exaggerate the advantages of the decelerative pathways.
This examination reveals that the comparisons are fair and representative.
Thus the quantitative
estimates of the advantages of deceleration may be considered as representative
and even conservative for a wide variety of nituationa.
10) It is suggested that
consideration be given to the development of flight maneuvers in which deceleratioil
is utilized to permit the pilot to turn on a smaller radius at reduced speed and
remain within desired limiting values of g. Many problems must be solved before
such a procedure may be considered practical.
Among the problems raised are:
(a)
The extent- to which the rate of deceleration car, be controlled through either cutting
power or other devices.
(b) The development of means whereby a horizontal spiral
flight path can be effected easily or automatically in conjunction with appropriate
rates of deceleration and turn.
(c) The need for more information on human
tolerance to the vector sums of forces and on tolerance to the varying directions
of the vectors which would develop from such spiral flight paths.
(AUTHOR)
1,038
Cobb, D.B.
1959
THE TECHNIQUE OF MEASURING THE FORCE EXERTED BY A
PARACHUTE DURING OPENING.
(Royal Aircraft Establishment, Farnborough) Tech. note no, Mech. Eng. 301.
ASTIA AD 232 601.
1,039
Coburn, K.R.

1959

FINAL REPORT ON EVALUATION OF FRANKENSTEIN ANTI-BLACKOUT

SUIT

J.S. Naval Air Development Center,

Johnsville,

Pa)

NA.DC-MA-LR98,

Dec.

7,

1959

ABSTRACT: The Frankenstein suit was statically evaluated i'n accordance with
MIL-C-5085A (Aer) and the specifications were met satisfactorily.
G protection
was evaluated by subjects on the centrifuge and was found to be comparable
to the Z-2 and Z-3 anti-G suits. The suit appeared tr' be rnore comfortable under
G stress than the Z-2 and Z-3 suits, which was due to the small belly bladder
which made respiration easier during the inflation period of the suit.

1,,040
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oburn, K.R.

1960 COVERALLS, ANTI-G STANDARDIZATION STUDY
.So0 Naval Air Development Center, Johnsville, Pa.) NADC-MA-L6022,

July 7, 1960

Af32.:ACT: Air CSU-3/P anti-G suits were distributed to operational US. Navy
attack and fighter squadrons for service testing and questionnaires concerning
pilot acceptance were evaluated at AMAL.
A high proportion of pilots indicated
a preference for the suit which reflected the subjective comfort offered by the
suit while inflated under G. This is due to the bladder design. Many of the

pilots felt that the suit was too hot, heavy, and bulky.

The most serious and

frequently mentioned objection was that the suits were poorly constructed and
would give way after a few wearings.

1,041
Coburn, K.R.
1960 ANTI-BLACKOUT PROTECTION, DEVELOPMENT, TEST, EVALUATION AND
SERVICE ENGINEERING
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-L6011, April 18, 1960
ABSTRACT: Four anti-G coverall garments, three made of cotton-fortisan and one
from HT-l material, were tested at AMAL.
All garments satisfactorily met the
static and dynamic test requirements of MIL-C-5085A (Aer).
Preliminary tests
indicated that the cotton-fortisan was considerably warmer than the HT-l material.

1,042
Coburn, K.R., P.H. Craig & E.L. Be-kman
1961 EFFECTS OF POSITIVE G ON
CHIMPANZEES IMMERSED IN WATER.
(Paper presented at 32nd annual meeting,
Aerospace Medical Association, 24-27 April 1961, Chicago, Ill.)
ABSTRACT: This report deals with the physiological responses of fourteen
experimental and three control chimpanzees exposed to increased G loading
ranging from five to thirty-one positive G'while immersed in~water.
Three
general physical configurations of the G capsule were utilized in an attempt
to determine the degree of protection offered.
Arterial, venous, esophageal
and endotracheal pressures were measured continuously, as were the internal
capsule pressures.
The physiological responses and the pathological changes
observed are discussed in relation to the physical parameters used in this
experiment.
From the data it would appear that experimental procedure utilized
produces overpressures in the pulmonary system of sufficient magnitude to cause
loss of lung tissue integrity with the subsequent production of mediastinal
emphysema and, further, that exposure to 'increased G under the experimental
conditions utilized produces hydrostatic pressure gradients which favor the
migration of air bubbles from the region of the mediastinum towards the head.
(Aerospace Med. 32(3):226, March 1961)
.

1,043
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Coburn, K.fl., E.L. Beckman & T.D. Duane
1963
LIMITATION OF OCULAR MOTILITY
UNDER ACCELERATION: AN OBJECTIVE ENDPOINT FOR USE WITH HUMAN CENTRIFUGE
SUBJECTS.
Aerospace Medicine 34(9):824-825
ABSTRACT: More than 50 subjects, male and female, ranging from 18 to 50 years
of age, participated in more than 350 separate centrifuge runs in the 37 foot
radius AMAL centrifuge.
Since subjective endpoints of greyout and blackout
have long been a problem, it was found that by using LOMA (limitation of ocular
motility) these difficulties are eliminated and a much more accurate assessment
of the human centrifuge subjects' true physiological state can be made.
(CARl)
1,044
Cochran, L.B.
1953
STUDIES ON THE EASE WITH WHICH PILOTS CAN GRASP AND PULL
THE EJECTION SEAT F•CE CURTAIN .HANDLES.
J. Aviation Med. 24(l):23-28
SUMMARY AND CONCLUSIONS: L.
Thirty naval fighter pilots, of various anthropometrical measurements, from NAAS, Cabaniss Field, Texas, VR-31, and VF-71, Com
Air-Lant, were tested on the Pensacola Human Centrifuge in their ability to
actuate the Martin-Baker type ejection seat mechanism.
For these tests the
subjects, protected by anti-blackout suics, were subjected to levels of positive
radial acceleration about 2.0 g above their relaxed blackout tolerance level.
2.
The results suggest that, unless extremely fatigued, most suit-protected
should be able to perform Spilots
the arm movements necessary to actuate the
Martin-Baker type ejection seat at 2.0 g above their control blackout level IF
THE G WERE A CONSTANT ONE.
There were no means available by which their ability
could be tested under conditions of fluctuating g-levels.
3.
A marked degree of success would appear to depend on the pilot's pre-knowledge of the effects of such forces cn him and his plane, and proper instructions
as to precedure and techniques employed which facilitate his ability to actuate
the ejection seat under high accelerative forces.
This portion of success could
be made available through lecture training and centrifuge indoctrination.
1,045
Cochran, L. B.
1954
A STUDY OF THE HALF-PRESSURE ANTI-BLACKOUI SUIT
(Naval School of Aviation Medicine, Pensacola, Fla.) Research Rept.
NM 001 059.15.03; ASTIA AD-44 403,

No.

ABSTRACT:
A half-pressure antiblackout suit was designed to provide, evenly distributed pressure over the total body area from tm* waist downward.
Tests conduct
ed on the human centrifuge indicated significantly greater protection of vision
by the half-pressure antiblackout suit than is afforded by service antiblackout
suits; the suit was also considered more comfortable than the service antiblackout suit in spite of frequent complaints by the subjects.
The laboratory tests
revealed certain unexplainable pulse rate response and irregularity of cardiac
rhythm induced by pressurization which made it inadvisable to determine the
absolute protection afforded by the suit. The suit gave promise of being easily
incorporated into a combination exposure and anti-G suit.
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1,046
1954 VARIATIONS IN HUMAN G
Cochran, L.B., P.W. Gard, & M.E. Norsworthy
(U.S. Naval School of Aviation
TOLERANCE TO POSITIVE ACCELERATION.
Medicine, Pensacola, Fla.) Project No. NM 001 059.02.10, 31 Aug. 1954.
ASTIA AD 50 297.
SUMMARY: It has been determined in the Naval Air Training Program that a
relatively high percentage of instructors and students frequently experience
Due to these findings, theAcceleraepisodes of blackout and unconsciousness.
tion Unit has been actively engaged in this study in an effort to determine human
This study reports the findings obtained
G tolerance and some of the variations.
on 1000 individuals tested on the human centrifuge composed of the following
groups: (1) master control, (2) naval Aviators, (3) referral groups, (4) naval
aviation cadets, and (5) Miscellaneous.
The differences in mean G tolerance for all groups tested for loss of peripberal
Alno, a great range
vision, blackout, and unconsciousness were not significant.
in human G tolerances for these symptoms was determined, each having approximately the same variations.
It was found that neither the time required to attain "peak G" nor the C level had
any significant effect on the time required to produce loss of peripheral visio.n,
blackout, and unconsciousness in individuals experiencing these symptoms at
A comparative stu:.y may be clone to ascertain the effect
various G stresses.
of varying rates of onset and varying magnitudes of G stress loads on the time
(DACO)
required to produce loss of vision and consciousness.
1,047
G x TIME FLIGHT
1955
Cochran, L.B., P.W. Gard, & M.E. Norsworthy
PATTERNS IN THE NAVAL AIR TRAINING COMMAND PHASES IV AND V: AEROBATIC
AND GUNNERY MANEUVERS AS FLOWN IN ADVANCED TRAINTNG UNITS 300 AND 301.
(U.S. Naval School of Aviation Medicine, Naval Air Station, Pensacola,
Research Report No. NM 001 100 103.03. 21 Feb. 1955.
Fla.)
ASTIA AD 66 701.
ABSTRACT: Flight students in the Naval Air Training Program have been exposed
to sufficient positive radial accelerations during various flight maneuvers
to frequently produce symptoms of greying, black-out, and unconsciousness.
This study reports the findings of G x time flight patterns as flown. by
personnel in Advanced Training Units 300 and 301 in the AD-I and F6F-5 airIt was found that the magnitudes and durations of G stresses imposed
craft.
were sufficient degree to frequently produce undesirable physiologic impairment
These findings confirm the importance of repeated indoctrination of all flight
personnel on the protection provided by anti-blackout equipment in an endeavor

to improve both efficiency of flying and flight safety.
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1,048
Gx TIME FLIGHT PATTERNS IN
1956
Cochran, L. B., P. W. Gard, & M. E. Norsworthy
VI: AEROBATIC AND GUNNERY MANEUVERS AS FLOWN
THE NAVAL TRAINLNG COMMAND.
(Naval School of Aviation Medicine, Pensacola
IN ADVANCED TRAINING UNIT 201.
Fla.) Research Proj. NM 001 100 103, Rept. No. 4; MR005.15-0100.l.4., 6/21/
56; ASTIA AD-119 598
The magnitudes and particularly the durations of positive accelerative
ABSTRACT:
stresses to which personnel of advanced training unit 201 are frequently exposed
are of sufficient degree to produce such undesirable effects as: excessive fatigue
visual impairment, or loss of cons:iousness, particularly in the low g tolerant'
In view of the durations of exposure, the proper use of anti-blackout
individual.
equipment unquestionably has made a significant contribution to fligLt safety and
Proper maintenance and use of antiefficiency in the Naval Air Training Command.
blackout equipment together with thorough indoctrination of all flight personnel
on the protection provided are vitally important in the Naval Air Advanced Train-'
(AUTHOR'S SUMMARY)
ing Command.

1,049
THE ABILITY OF MAN TO REACH UPWARD DURING
1948
Cochran, R., & L. E. Morehouse
Contract
(University of Southern Calif., Los Angeles, Calif.)
POSITIVE G.
697
ATI-208
ASTIA
1;
Order
Task
N6ori77,
1) The hands can be raist~d above the head under conditions of 8 positive
SUMMARY:
G and a simulated M.rtin-Baker ejection seat release• with a resistance of 30 lbs.
2) A loss of visual fields in one subject was not
can be operaLed with east.
accompanied by either losses in kinesthetic or touch sensations, or the ability
3) A reach above the head during posito control learned movements with accuracy.
if the elbows are first
accurately
more
and
easier
accomplished
tive G can be
flexed and then the hands are drawn upward •3st the ears, than if the reach is
(AUTHOR)
performed with the arms raised upward in extension.
1,050
THE ABILITY OF MAN TO REACH UPWARD
1948
Cochran, R. and L. E., Morehouse
DURING POSITIVE G.
(University of Southern Calif., School of Medic ne, San Francisco, Calif.)
ASTIA TIP U5329
June 28, 1942
ABSTRACT: The Martin-Baker ejection seat requires t e pilot to reach upward
and behind his head in order to grasp the protective face curtain which,
In level flight the
when pulled downward, triggers the release mechanism'.
high acceleration it
under
handle can be easily reached but in an emergency
from the aircraft.
himself
free
to
is not known if the pilot would bea,..ble
co::structed and 3
was
mechanisml
seat
ejection
the
A release bar simulating
head under conditions
the
abovel
raised
be
could
hands
The
it.
subjects tested
release with a
seat
ejection
Martin-Baker
simulated
a
and
g
positive
of 8
Aý loss of visual fields
resistance of 30 lb. could be operated with ease.
in 1 subject was not accompanied by losses in either kinesthetic or touch
sensations or in the ability to control learned movements with accuracy.
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A reach above the head during positive g can be accomplished more taeily and
more accurately if the elbows are first flexed and then the hands drawn upward
past the ears, than if the reach is performed with the arms raised upward in
extension.
(ASTIA)
1,051
Code, C. F., E. H. Wood, & E. J. Baldes Aug. 1943 THE PROTECTION AGAINST
THE EFFECTS OF ACCELERATION AFFORDED THE HUMAN BY IMMERSION IN WATER AND
BY A WATER FILLED SUIT (THE F.F.S.).
(Submitted to the Nat'l. Research
Council and Aero Medical Lab., Wright Field.

1,052
Code, C.F., E.H. Wood, and E.J. Baldes 1945 HYDROSTATIC ANTI-BLACKOUT PROTECTION
THE PROTECTION AFFORDED KAN AGAINST THE EFFECTS OF POSITIVE ACCELERATION BY
IMMERSION IN WATER Fed~eration Proceedings 4:15
1,053
Code, C. F., E. H. Wood, & E. H. Lambert
1945
THE LIMITING EFFECT OF CENTRIPETAL ACCELERATION ON MAN'S ABILITY TO MOVE.
(Committee on Aviation Medicine,
National Research Council)
CAM Rept. No. 436, May 1945; ASTIA AD-132 084
See also J. Aero Science 14(2):117-123, Feb. 1947
NOTE: CARl P&S 2.lmp
ABSTRACT:' A study designed to give an estimate of the restrictions placed on man
locomotive ability by the application of radial g (centrifugal force) was made on
the human centrifuge.
Five subjects were studied. The result's were as follows:
1. Movement in the same direction as the radial force.
Movement in this direction was easy but 'hazardous. Falling one foot at 2 g was sufficient to knock the
wind out of subjects.
It was concluded that falls of greater distances at slight.
ly higher accelerations would often cause injury.
2.
Movemrent at right angles to the radial g.
(a) On the average the time
required to crawl across the end of the centrifuge, a distance of 7ý feet, was
increased 2k times by 1 radial g, 5 times by 2 radial g, and'10 times by 3 radial
g.
Three of five subjects tested could not accomplish this task at 4 g.
(b) The
time required to round a barrier which projected 22 inches from the back of the
centrifuge was increased 2. times by 1 radial g, 6 times by 2 radial g, and 18
times by 3 radial g.
The subjects stated they could'not accomplish the task at 4
&. The results. .. ndicate the tremendous increase in time required to perform...._
simple moveme-rs of the body under radial g.
At 4 g even these simple movements
became impossible for most subjects.
3.
Movement against the radial g.
Against a force of 2 to 3 g it became impossible For the subjects to crawl, walk, climb a rope or a ladder or riqp from a
bomber seat.
The results indicate that escape maneuvers of a flyer directed
against thA accelerative forces may often be ineffzr-tive if this force is in
the neighborhood of 3 g.
4.
Donning a parachute when exposed to radial g.
The average time required for
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three subjects to don a standard back parachute was 17 seconds at I g gravity.
This was increased to 21 seconds at 1 g radial, 41 seconds at 2 g radial and I
One of the three subjects was unable to complete
minute 15 seconds -- 3 g radial.
agreed that at an acceleration slightly above
uniformly
was
-c
g.
3
at
task
the
3 g the parachute could not have been donned by aiy of the subjects.
Although the number of subjects studied in these tests
Concluding statement.
5.
is small, the results are sufficiently striking and definite to call attention
to the serious limitatios; radial acceleration may place on a flyer's ability to
At accelerations above 2.5 or 3 g the flyer may need
escape from his aircraft.
assistance or -.onveniences in the aircraft whirh at present are not provided.
The study gives strong support to the contention that the following facilities
(a) Convenient escape exits at all pilot and battle
demand further development:
(b) Automatic
stations; these placed as pairs on opposite sides of the plane.
activated
Mechanism
exits.
escape
all
open
to
mechanism
mechanical or explosive
Button placed near exit and
by a simple procedure such as pressure on a b'.tton.
Exit should preferably be forced outward--although
covered with luminous paint.
sliding mechanism might be satisfactory if sufficient force were provided to
(c) Automatic ejection of man in seat at pilot or
overcome g an' jamming.
Parachute could
Mechanical or explosive mechanism.
battle station from plane.
(AUTHOR)
seat.
in
sitting
man
with
open
chute
and
be part of light seat assembly
I ,054
Code,

C. F.,

E. H. Wood,

R. E. Sturm, E. H. Lambert,

& E. J.

Baldes

1945

SEQUENCE OF PHYSIOLOGICAL EVENTS IN MAN DURING EXPOSURES TO POSITIVE
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
ACCELERIATION.
WADC TR 58-635; ASTIA AD-208 151

See also Abstract:

Federation Proceedings 4(l):14,

1945

There is a definite sequence to the physiologic events that occur in
ABSTRACT:
This
the comfortably seated human being during exposure to pGsitive acceleration.
failure
of
progressive
period
the
periods:
distinct
two
sequence is divided into
and the period of compensation.

During the period of progressive failure, the pulse rate progressively increases,
the amount of blood in the ear maybe gradually reduced or abruptly lost, the
blood pressure at the level of the base of the brain declines and reductions of
As accelerations of
vision and consciousness, if they occur, become evident.
greater intensi-y are experienced, the Extent of these chang;es is increased.
The period of progressive failure is usually terminated by compensatory reactions,
which become effective about six to eleven seconds after the onset of acceleration
During the period of compensation, the blood pressure rises, the ear pulse may
return or in:rease, the amount of blood in the ear pulse may return or increase,
the pulse rate increase is checled and the pulse may s.ri, and, if these compensatory changes are sufficiently effective recovery trom symptoms (both loss of
vision and consciousness) wiil occur.
This consistent pattern has been observed in a total of more than 250 subjects.
Measurement of the magnitude of the changes has allowed the development of an
accurate quantitative assay procedure for the determination of man's g
tolerance and for the measurement of the efficiency of any device designed
(Federation Proceedings 4(l):
to prevent or offset these physiologic zhanges.
14, 1945)
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1,055
THE
Code, C.F., E.H. Wood, R.E. Sturm, E.H. Lambert & E.J. Baldes 1945
SEQUENCE OF PHYSIOLOGICAL EVENTS IN MAN DURING EXPOSURE TO POSITIVE
Federation Proc., 4(l):14
ACCELERATION.
ABSTRACT: There is a definite sequence to the physiologic events that occur in
the comfortably seated human being during exposure to positive acceleration.
Th•s sequence is dividid into two distinct periods: the period of progressive
failure and the period of compensation.
During the period of progressive failure, the pulse rate progressively increases,
the amount of blood in the ear maybe gradually reduced or abruptly lost, the
bleod pressure at the level of the base of the brain declines and reductions of
As accelerations of
vision and cozsciousness, if they occur, become evident.
greater intensity are experienced, the extent of these changes is increased.
The period of progressive failure is usually terminated by compensatory reactions, which be..ome effective about six to eleven seconds after the onset of
During the period of compensation, the blood pressure rises, the
acceleration.
ear pulse may return or increase, the amount of blood in the ear pulse may return
or increase, the pulse rate increase is checked and the pulse may slow and, if
these compensato-y :hanges are sufficiently effective recovery from symptoms
(both loss of vision and consciousness) will occur.
This consistent pattern has been observed in a total of more than 250 subjects.
Measurement of the magnitude of the changes has allowed the development of an
accurate quantitative assay procedure for the determination of man's g tolerance and for the measurement of the efficiency of any device designed to prevent
or offset these physiologic changes.
1,056
Code,

1946
ý. F., E. J. Baldes, E. H. Wood, & E. H. Lambert
TOLERANCE
G
MAN'S
UPON
TFMPERATURE
ENVIRONMENTAL
OF
EFFECT
n
(Acceleration Lab., Mayo Acro Yedical Unit, Rochester, Minn.)
See also Federation Proc. 5(l):18

ABSTRAt T: The g tolerance (capacity to withstand increased positive
accele ative forces) of fifteen normal men has been studied in a cool
enviro ment (average: 63 degrees F., 72 per cent relative humidity) and
contratted with that obtained in the same subjects in a warm humid environment (iverage: 89 degrees F., 77 per cent relativL humidity).
The g :olerance was determined on the human centrifuge (accelerator) by
means )f an assay procedure based upon the recognition and recording of the
subjective visual symptoms and the objective measurement of changes in ear
opacity (blood content of ear), ear pulse and heart -ate during exposures
As determined by these criteria the g tolerance of
to acceleration (g).
The
'the grDup was uniformly lower in the warm than in the cool environment.
the
of
changes
rate
heart
and
pulse
ear
opacity,
visual symptoms, ear
group showed average reductions in tolerance of 0.9, 0.7, 0.8, and 0.7 g.
respectively, indicating that in the warmer environment the overall g
tolerance of the subjects was lower on the average by 0.8 g.
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1,057
Code,

MTION PICTURE
C. F., E. H. Wood, & E. J. Baldes
1946
HYDROSTATIC ANTI-BLACKOUT
PROTECTION; THE PROTECTION AFFORDED MAN AGAINST THE EFFECTS OF POSITIVE
ACCELERATION BY IM!MERSION IN WATER.
(Acceleration Lab., Mayo Aero Medical
Unit, Rochester, Minn.,)

ABSTRACT: The motion picture shows the methods used in this study and illustrate&
the average protections afforded man against the effects of positive acceleration
by immersion in water.
The study was carried out on the human centrifuge.
A specially constructed bath
tub was placed in the gondola or cockpit of the centrifuge.
The subjects sat in
this tub in the same position as that assumed by a pilot in a fighter airplane.
Each test included the determination of the subject's g tolerance while sitting in
the tub---first, without wateŽr, then with water added to various body levels, and
finally again without water as a re-check of the control determinations.
On the
average, immersion in water to the xyphoid gave 0.9 g protection and i.nrersion in
water to the level of the third rib gave 1.7 g protection.
(Federal Proceedings
5(l):18, 1946)
1,058

Code,

C. F., Williams, M. M. D., Baldes, E. J. & Ghormley, R. K.
1947
ARE THE INTERVERTEBRAL DISKS DISPLACED DURING POSITIVE ACCELERATION
J. Aviat. Med. 18(3):231-236,296

SUMMARY: Anteroposterior and lateral roentgenograms were made of the lower
part of the spinal columns of four subjects before and during positive
accelerations of 2 to 6 G.
Measurements were made of the lumbar intervertebral speces and of the
length of the lumbar part of the spinal column.
No significant changes
in these measurements were observed during the accelerations tested.
It is
concluded that in these normal subjects there was no compression or
displacement of the intervertebral disks.
1,059
Code,

C. F., E. H. Wood, & E. H. Lambert
1947
THE LIMITING EFFECT OF CENTRIPETAL ACCELERATION ON MAN'S ABILITY TO
MOVE.
J. Ae'o Sci. 14(2):117-123
February
See also (Comnittee on Avia. Med % •AM Rept. No. 436, May 1945
ASTIA-DSC AD-132 084

ABSTRACT:
Instances have been recorded in which fliers were unable to
out of spinning aircraft because of the centrifugal force generated by
spin. A study designed to give an estimate of the restrictions placed
man's locomotive ability by exposure to radial g was made on the human
centrifuge.
Five subjects were studied.
Thne average time required to
a parachute was increased from 17 sec. at 1lg to 1 min. and 15 sec. at

bail
the
on
don
3 g,
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it being uniformly agreed by the subjects tested that they could hiot don the
parachutes at accelerations slightly above 3 g. The ability of the subjects
to move against the force or at right angles to the force was seriously
Progress against
restricted when the magnitude of the force was 2 to 3 g.
angles to the
right
at
body
the
Moving
g.
3
at
impossible
the force became
demonstrated
study
The
g.
4
of
force became impoasible in the neighborhood
that under conditions at which accelerations of 3 g or more develop, fliers
will need help if they are to escape from their aircraft. Emphasis is
therefore given to the need, recognized for some time by others, of further
consideration and development of devices designed to assist the flier when
escaping from his aircraft.

1,060
SCMWINGUNGEN AUF
Coermann, R. 1938 UNTERSUCHUNGEN UBER DIE EINWIRKUNG VON
the Effect of
Regarding
(Investigations
DEN MENSCHLICHEN ORGANISMUS
"Vibrations on the Human Organism)
Pt. 3; 111-142.
Jahrbuch der Deutschen Versuchsanstalt flr Luftfahrt (Berlin)
1941.
May
See also: Air Corps, Trans. No. 349, 19

1,061
DIE WIRKUNG VON ERSCHUTTERUNG UND LARM AUF DER
1939
Coermann, R.
(THE EFFECTS OF VIBRATION AND NOISE ON THE
ORGANISMUS.
MENSCHLICHE
R.A.E. Library Translation No. 121.
HUMAN ORGANISM.)
From Ringbuch der Luftfahrttechnik, Part VFl. GDC. 10/7686. 1946

1,062
1961 TO WHAT EXTENT CAN DUMMIES INSTEAD OF MEN BE USED IN IMPACT
Coermann, R.
TESTING?
San
(Paper, Symposium On Impact Acceleration Stress, Brooks Air Force Base,
Antonio, Texas, November 27-29, 1961)

1,063
HISTORY OF DEVELOPMENT
1946
Cofer, F. S., H. M. Sweeney, & C. E. Frenier
Wright Field,
Comnmand,
Material
(Air
SEATS
EJECTION
USAF
SINCE 1941:
1946
Aug.
11-45341-1-2,
TSEAC
No.
Rept
Ohio)
Dayton,
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1,064
Cohen, S.I., A.J. Silverman, G. Zuidema & A. Caton
1957
NEUROHORMONAL
ASPECTS OF G TOLERANCE.
(Paper, Meeting of Aero Medical Association, Denver, Colorado,
May 6-8, 1957)
ABSTRACT: The threshold for blackout appears to be ultimately dependent on
cardiovascular reflex activity.
However, catechol amine production from the
adrenal medulla and sympathetic neural endings seems to play an important role
in determining the level of compensation possible.
It was observed that under
centrifugal stress a substantial production of noradrenaline occurred in subjects
who withstood exposure to high G levels.
Subjects blacking out at lower G levels
secreted less noradrenaline and more adrenaline
Hypertensive responses to a
hypotensive drug were associated with high noradrenaline levels and hypotensive
responses with lower noradrenaline and higher adrenaline levels.
The interrelationship of emotional factors, catechol amine levels and G tolerance indicated that high levels of anxiety were associated with high levels of adrenaline
and lower levels of noradrenaline and lowered G tolerance.
Overt anger was
associated with lower levels of adrenaline and high levels of noradrenaline and
high G tolerance.
(Q. Aviation Med. 28(2):196, April, 1957)'
1,065
Cohen, S.I., A.J. Silverman, G.D. Zuidema, & G.E. Johnson 1958
RESISTANCE CHANGES DURING ACCELERATION.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC TN 56 397, ASTIA AD 97 275.

SKIN

ABSTRACT: To investigate basal skin resistance changes (gradual drifts or
changes) during acceleration stress, a series of experiments were performed
on the human centrifuge.
Basal resistance changes were measured 1) during
acceleration with and without G-suit protection, 2) with rapid and gradual
acceleration, and 3) with progressively increased rapid acceleration.
The
role of, blood volume changes and compensatory sympathatic vasoconstrictive
activity,the primary determinant of decreases in skin resistance during
acceleration was investigated with hemisympathectomized dogs.
The use of
basal resistance changes as a rapid indicator of changes in the psychophysiological state during acceleration is discussed.
Basal skin resistance level
changes are felt to be due primarily to changes in over-central nervous system
activity. Human subjects exposed to centrifugal forces demonstrated decreases
in skin resistance.
Rapid cnset acceleration produces greater decreases in
skin resistance than gradual onset acceleration oý: rapid onset acceleration
demonstrated decreases in skin resistance.
Rapid onset acceleration
produces greater decreases in skin resistance than gradual onset acceleration or rapid onset acceleration of subjects protected by anti-G suits.
The role of blood volume changes and compensatory sympathetic vasoconstrictive activity as the primary determinant of skin resistance decreases during
acceleration was investigated in dogs which were hemisympathectomized and
exposed to accelerative forces.
The intact side show-ed a considerably greater decrease than the sympathectomized side.
(Author)
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1,066
1961
Cohen, E., and G. B. Simon
THE SIMULATION OF MOTION FOR TRAINING AND FOR RESEARCH
(Presented at Meeting of the Panel on Acceleration Stress of the Armed
Forces-NRC Committee on Bioastronautics, National Aeronautics and Space
Administration, Ames Research Center, Moffett Field, California,

March, 1961.
1,067
Cohen, H.N.
& L.D. Dubrow 1955 METHOD FOR CALCULATING MAXIMUM IMPACT LOAD IN
DESIGNING A PARACHUTE SUSPENSION SYSTEM (Samuel Feltman Ammunition Labs.,
Picatinny Arsenal, Dover, N.J.) Proj. No. TA2-4004; Technical rept. no. 2158
April 1955; ASTIA AD-60 623
ABSTRACT:
A method for calculating the maximum pull in the parachute lines,,
P Max, has been derived which takes into account the deceleration of the
load and the drag effect on the parachute just before the lines tighten must
be 'known.
In order to calculate the maximum impact load in the lines of a parachute,
is assumed that the pull in the lines is equal to a known spring constant
multiplied by the elongation.
mdV
It is possible to substitute in the equation F = d
and then to convert
the time variable to a stretch variable.
The equation is integrated and
solved for Pmax.

it

1,068
Colajanni, G.
1931
UN CASO DI EMORRAGIA RETINICA PER LANCIO NEL VUOTO
CAN PARACADUTE.
( A case of hemorrhage in the retina while dropping
with a parachute) Ann. di ottal. e clin. ocul., 59:1017-1020
ABSTRACT: The author stated that he found only one similar case reported by
the Italians.
His case concerns a pilot, aged 32, who lost control of his
plane in i cloudbank and had to jump.
The jump was uneventful and he landed
on his feet without mishap.
However, a few hours later he noticed a dark spot
in his right eye.
Examination revealed nothing unusual in the right eye except
a hemorrhagic spot with large axis horizontal, situated between the macula and
papilla, and other small posts in the superotemporal region near the papilla.
For possible causes, the author cited: sudden barometric changes, the impetuous
action of the wind, the increase in the thoracic pressure due to sudden pull of
parachute belt, and the emotive state.
He states that since many jumps without
such effects have been made from even higher altitudes, it is plobably that
this individual had a predisposition, due perhaps to a profound endocrine
imbalance, that had not been revealed by the various tests required in the
examinations of pilots.
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1,069
Colo, D.M. & D.E. Muir
(The Martin Company,

1958
AROUND THE MOON IN EIGHTY HOURS.
Denver, Colorado) M-M-P-58-42, Aug. 1958.

ABSTRACT: A conceptual design of a manned circumular vehicle for the early
1960's is presented, showing how early availability and low cost can be
4chieved by making maximum use of ICBM hardware and facilities.
Results
of orbit, space medicine, and re-entry studies critical to the circumular
flight are included.
1,070
Cole,

W. H., J. B. Allison, T. J. Murray, A. A. Boyden & J. H. Leathern
COMPOSITCN OF BLOOD OF RABBITS IN GRAVITY SHOCK.
Am. J. Physiol. 141(2):165-171, April 1944.

1944

ABSTRACT:
(I)
Rabbits suspended head up, without anesthesia, became unconscious
in from 20 to 120 minutes, even though breathing continued at a rate about onehalf that of normal.
Thirty per cent of the animals died within 24 hours although all external symptonrs appeared normal.
(2) Other changes resulting from suspension were: a, marked reduction of
blood pressure; b, suppression of urine flow; c, metabolic acidosis (pH - 7.0);
d, decreased blood carbon dioxide and venous oxygen; e, increased plasma lactate,
phosphate, py-ruvate, potassium and non-protein nitrogen; f, increased or decreased plasma glucose; g, decreased plasma chloride in well-fed animals.
(3) There were no constant or significant changes in hematocrit, plasma
specific gravity, protein, sodium or calcium or in the blood cell counts.
(4) Henmconcentration did not occur.
(5) Suspension resulted in a peripheral circulatory deficiency leading
to tissue hypoxia.
Altered concentrations of certain blood metabolites occurred,
which were useful in determining the severity of shock, and the course of recovery
when the rabbits were returned to the horizontal position.
1,071
Coleal, Ernest
1960 TRACK FACILITIES GUIDEBOOK.
(Air Force Flight Test Center, Edwards Air Force Base, Calif.)
ASTIA AD-253 717
ABSTRACT: General and detailed information is prese .ted concerning the Air
Force Flight Test Center 20,000 Foot High Speed Track Facility at Edwards Air
Force Base, California.
The general capabilities of the ?0,000 foot track range
are discussed in terms of speed, acceleration, propul.ion, recovery and testing
techniques.
Prominent features of the various facility components are discussed
and described.
These are categorically presented under topic headings of 20,000
foot track, instrumentation, photography, propulsion and simulated rainfall
range.
Test program types are reviewed including: (a) missile fuse and warhead
systems tests,
(b) rain erosion testing,
(c) airscrew escape systems,

-

(d)
(f)
(a)
(c)
and
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parachute recovery systems,
(e) airfoil and empennage flutter tests, and
structural and acceleration tests. Development areas discussed are:
waterbrake recovery systems, (b) track slippers and bearing design,
shock and vibration isolation systems, and (d) acoustical environment study
control.
(Author)

1,072
-Colehour, J. K., & A. Graybiel
1963 URINARY EXCRETION OF CORTICOSTEROIDS AND
CATECHOL AMINES IN NORMAL PERSONS (NON-PILOTS) AND DEAF SUBJECTS WITH BILATERAL VESTIBULAR DEFECTS SUBJECTED TO ACROBATIC FLIGHT STRESS.
(Paper, 34th
Annual Meeting of the Aerospace Medical Association, Statler-Hilton Hotel,
Los Angeles, Calif., April 28 - May 2, 1963)
ABSTRACT: This report is one of a series dealing with comparative studies
between normal subjects'and deaf persons with bilateral labyrinthine defects
(L-D subjects) exposed to identical or nearly identical force enviro6nments.
In this instance all of the subjects were exposed to a standardized series of
acrobatics in an AD-5 Skyraider.
The total daytime and nighttime urinary excretions were collected the day prior to flight and on flight day.
The activities
of the subjects were standardized insofar as possible. Adrenalin and noradrenalin were measured according to the method of Crout, 17-hydroxcortiocosteroids
according to the method of Kornel and uropepsin according to the method of Anson.
On the day of the flight compared to the control day, the excretion of catechol
amines and corticosteroids was significantly higher for the normal but not the
L-D group.
Other interesting intergroup differences were noted as well as
individual variance.
Some of the differences were clearly attributable to the
vestibular organs but other differences were either related to basic personality
trait or unexolained.

1,073
Coleman, T. L., et al.
1954
MANEUVER ACCELERATIONS EXPERIENCED BY FIVE
TYPES OF COMMERCIAL TRANSPORT AIRPLANES DURING ROUTINE OPERATIONS.
(National Advisory Conmnittee for Aeronautics, Washington, D. C.)
NACA TR 3086, April 1954

1,074
ABRUPT DECELERATION OF ANIMALS.
C.H.
1945
(AAF Air Technical Service Comnand, Wright Field, Dayton, Ohio)
Memorandum Report Serial No. TSEAL-6F-181, July 1945.

Coles,
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Collar, A.R.
1954 ON THE STABILITY OF ACCELERATED MOTION (Aeronautical Research
Council (Gt. Brit.) ARC rept. no. 16831; May 1954; ASTIA AD-48 604
ABSTRACT:
In a previous note, the author has discussed some of the difficulties
of dealing with the stability of systems governed by linear differential equationa
with variable coefficients.
In general, this problem is difficult even for a
single second-order equation. The problem of dealing with a set of coupled
equations is naturally very much more difficult.
In the case of certain sets of
equations such as arise in problems of aircraft stability, however, the
coefficients vary with speed in related ways.
It is shown in this report
that in such systems a particular form of acceleration enables a general solution
to be obtained;, the result may be regarded as a generalization of the treatment
of sets of equations with constant coefficients.

1,076

GKlins,

C.C., J.L. Brown & C.F. Fischer
1957
A FLIGHT SIMULATOR
.INCORPORATING ACCELERATION FORCES.
(Paper, Meeting of Aero Medical Association, Denver, Colorado,
May 6-8, 1957)

ABSTRACT:
It is proposed to use the Johnsville centrifuge to add the forces of
acceleration to flight simulation. This realism can be made possible by allowing
the pilot to control his own acceleration through an analogue computer simulating
aerodynamic performance on the centrifuge.
Transfer functions have been developed which will enable the transformation of control stick displacements into the
appropriate centrifuge motions.
The measured dynamic responses of the centrifuge
will allow simulations of most high G aircraft maneuvers.
This simulator will
not only provide a facility for investigation which has heretofore been possible
only in actual flight testing, but also will extend the measurements to the vital
area not before realizable with safety, i.e., to the limits of both aircraft and
human performance.
(J. Aviation Med. 28(2):196, April 1957)
11,077
Collins, C.C.
1958
SOME ENGINEERING PROBLEMS IN SPACE MEDICINE
(U.S. Naval Air Development Center, Johnsville, Pa. (Pennsylvania
Triangle, published by the University of Pennsylvania) March, 1958.
ABSTRACT: This paper presents a aiscussion of some of the problems to be
encountered in sending a man into space ano maintaining him in that environment
Some of the factors which must be considered in the design o" a capsule environ
ment for a space flight of considerable duration where space, weight, and power
limitations are significant are presented.
Oxygen supply in a closed system
and methods and materials for absorbing carbon dioxide are discussed.
Other

areas considered include: simulation of cabin environments on earch, capabilities of pilots during reentry, and kinesthetic sensations of pilots under
stress conditions.
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1,078
1958
PILOT PERFORMANCE AND
Collins, C.C., R.J. Crosbie, & R.F. Gray
TOLERANCE STUDIES OF ORBITAL REENTRY ACCELERATION.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR 64,
Serial 7856, 19 Sept. 1958.
ABSTRACT: This report concerns a preliminary study of human tolerance to the '
re-entry accelerations expected in zero life vehicles. The study was undertaken
to ascertain whether a human subject would tolerate orbital reentry acceleration
patterns associated with the National Advisory Committee for Aeronautics (NACA)
manned space capsule. The first phase of this study involved the expected
reentry G-time histories supplied by NACA. These were carried up to 12 G peak.
The second phase of the study probed the area up to 20 G. Three subjects rode
.the AMAL centrifuge open loop in the semi-supine position in the NACA contour
couch. Subjects wore Z-a anti-blackout suits and strained during runs. Two
subjects rode to 12 G in Phase I and two rode to 20 G in Phase II. One subject
rode at 170 supination but, at this level, the other subject blacked out. By
adjusting the angle of supination to 100, this second subject was able to conApparently supination to 800 afforded the most
tinue to 20 G without blackout.
protection. The subjects were able to operate a right-hand control stick with
It is concluded that a human
no apparent impairment due to the high G forces.
subject can tolerate the acceleration associated with specific reentry patterns
into the atmosphere from orbit with no physiological damage.
1,079
1958 STATUS REPORT ON ANIMAL SATELLIT4
Pa.) NADC-MA-LR73, Dec. 15, 1958
Johnsville,
Center,
ý.S. Naval Air Development

Collins, C.C., R.M. Herrick, & R.W. Lawton

project. The
ABSTRACT: This report details the present status of the subject
equipment has been designed for use with rats and with modification, can be
uaed with other animals. The animal behavior laboratory has been instrumented

and is presently in use training rats to perform specified tasks according to'
a fixed routine. Spin studies, behavioral studies and diet studies are currently
underway. Engineering requirements for orbital animal experiments have been
studied., calculations have been performed and the proposed environment is described
1,080
Collins, C.C. & R.F. Gray 1959 PILOT PERFORMANCE AND TOLERANCE STUDIES OF
ORBITAL REENTRY ACCELERATION
P.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR90 Sept. 16, 1959
ABSTRACT: This study was undertaken to ascertain whether a human subject could
tolerate orbital reentry acceleration patterns associated with emergency condition
in a manned space capsule. The study evaluated the second model of a space
couch which was fabricated at the NASA Langley Research Center, with changes
incorporated as suggested by the staff of AMAL. The object of this study was
to determine the maximum acceleration which could be tolerated by a human subject
protected by the NASA human support system and to explore the limiting factors
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of non-liquid G protective systems.
The support system was molded directly to
the body of the test subject in the semi-supine position. The subject wore a
standard Navy Z-2 G-suit and strained during the runs. At a back angle of 170,
the subject rode the centrifuge up to 20 C where balckout occurred.
At a back
angle of 14 , the limit was established by blackout at 23 G. No pain was experienced in any of these runs. At a back angle of 8 0 , the subject was able to
withstand a peak acceleration of 25 G, the highest yet tried with solid support.
Blackout did not occur during this run but the subject was not able to continue
holding his breath. No pain was experienced.

1,0l8i
Collins, W. E., G. H. Crampton, & J. B. Posner 1960 THE EFFECT OF MENTAL SET
UPON VESTIBULAR NYSTAGMUS AND THE ELECTROENCEPHALOGRAM.
(Army Medical
Research Lab., Ft. Knox, Ky.)
Rept. No. 439
ABSTRACT:
Simultaneous recordings of horizontal nystagmus and EEG were
obtained during vestibular stimulation.
Six subjects were given tasks
involving attention to the stimulus, mental arithmetic, and reverie.
Attending to the stimulus was not necessary to maintain nystagmic output,
although reverie states considerable reduced it.
The degree of general
"alertness" seemed to be the important factor'. The vestibular stimulation
did not block the alpha rhythm and more alpha was produced during states
involving mental arithmetic.
1,082
Collins, W.E.
1960
FURTHER STUDIES OF THE EFFECTS OF ýENTAL SET UPON
VESTIBLTAR NYSTAGNUS.
(U.S. Army Medical Research Lab., Ft. Knox, Ky.)
Rept. No. 443, December 1960.
ASTIA AD 249 113L.
ABSTRACT: During rotational stimulation subjects were instructed in different
test sessions, to: (1) do mental arithmetic, (2) make estimates of subjective
velocity, (3) reprcduce durations of sound stimuli, and (4) assume a state of
reverie.
The reverie state resulted in significantly lcss recorded nystagmus
than the other tasks while mental arithmetic was the most efficacious means of
obtaining a response.
A factor of alertness seems to be an important condition
for the maintenance of nystagmus.
Simultaneous recordings of EEG were analyzed
for amount of alpha production.
No differences were evident among the conditions.
The 'estibular stimulation, however, did not block ongoing alpha activity.

/
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1,083
Collins, W.E., F.E. Guedry, Jr. & J.B. Posner
1961
CONTROL OF CALORIC
NrYSTAGMUS BY MANIPULATING AROUSAL AND VISUAL FIXATION DISTANCE.
(U.S. Army Medical Research Laboratory, Ft. Knox, Ky.) Rept. No. 485.
ASTIA AD 263 256.
ABSTRACT: Groups of "naive" and "experienced" subjects were given a series of
aural irrigations under various conditions.
Var'iables manipulated inaural
irrigations under various conditions.
Variables manipulated included instructions designed to alert or relax the subjects, fixation distance, and illumination vs. total darkness.
The alert condition produced nystagmus of greater
amplitude and longer duration and yielded a smoother graphed function than the
reverie condition.
Near fixation ( 3 0 .5cm.) yielded greater response than ceiling
fixation, and two subjects showed no observable reaction to the latter condition.
These findings are of importance in clinical situations and in theoretical formulations of vestibular functioning.
Instructions which influence arousal and
visual fixation distance should not be matters of inadvertent variation in clinical examination procedures.
1,084
Collins, W.E., G.H. Crampton, & J.B. Posner 1961
EFFECTS OF MENTAL ACTIVITY
ON VESTIEJLAR NYSTAGMIS AND THE ELECTROENCEPHALOGRAM.
Nature (London) 190(4771):194-195

ABSTRACT: The present work was undertaken to ascertain how nystagmus,
produced by a standard vestibular stimulus, is modified by different sets
of instructions and, further, to determine the effects of these conditions
on the electroencephalogram.

1,085
1961
AROUSAL EFFECTS AND NYSTAGMUS
Collins, W. E. and F. E. Guedry, Jr.
DURING PROLONGED CONSTANT ANGULAR ACCELERATION.
Report on Psychophysiological Studies.
(Army Medical Research Lab., Fort Knox, Ky.)
Report No. 500
29 August 1961
ASTIA AD 264 979
Also see Acta Otolaryng (Stockholm) 54: 349-362, March-April 1962.
ABSTRACT: When tasks were assigned to insure heightened mental activity,
vestibular nystagmus did not decline during constant angul3r acceleration.
With the same vestibular stimulus but with a task not conducive Co heightened
mental activity, nystagmus declined (or was of very low magnitude) during the
stimulus.
It is suggested that previously reported losses of subjective
velocity during constant angular acceleration, may be an indicator of reduced
corticofugal feedback to the reticular system and hence, as subjective velocity declines in this situation, nystagmus also declines except for extraneous
sources of arousal.
(Author)
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1,086
Collins, W. E. & F. E. Guedry, Jr.
1961
AROUSAL EFFECTS AND N`YSTAGMUS DURING
PROLONGLD CONSTANT ANGU'LAR ACCELERATION
Acta Oto-larvn!ol. 54(3):349-3t2.
ABST&NCT:
Six subjects were given a series of 10 rotary trials in which accelerations of 1.0°/sec2 and 1.8°isec' were employed for durations of 84 and 50
seconds respcctively.
Subjective states of arousal were manipulated by instructions.
Duration and slow-phase velocity of nystagmus were measured.
Qualitative
as well as quantitative differences were observed as a function of arousal level.
Results indicated:
(I) during mentally active states, no decline 6f nystagmus
was evident during stimulation nor was there an abrupt cessation of nystagmus
accompanying stimulus termination; (2) during states of mental relaxation, the
nystagmic response was reduced, declines during stimulation appeared, and the
response occasionally ended prior to, or at the moment of, stimulus termination.
Theoretical implications of the findings are discussed.
1,037
Collins, W. E., F. E. Guedry, Jr. and J. B. Posner
1961
CONTROL OF
CALORIC NYSTAGMUS BY MýANIPTJI•ATING AROUSAL AND VISUAL FIXATION DISTANCE.
(U.S. Army Medical Research Lab., Fort Knox, Ky.)
Proj. 6X95 25 001, Task. 04, Rept. 485.
August 1961.
ABSTRACT:
The effects of arousal state and visual fixation distance on
calorically induced vestibular nystagmus were studied.
Horizontal eye
movements of naive and experienced Ss were recorued during aural irrigation
(30 degrees C for 40 sec.) under different conditions:
arousal (alerting or
relaxing instructions), fixation distance (30.5cm, 1.63m), and illumination
(total darkness or room illumination).
Duration of nystagmus and quality
rating of nystagmus based on amplitude, frequency, and regularity were
treated by analysis of variance technique.
Also, the effect of the two
arousal states were compared by t-test for the various conditions.
The
implications for the clinical situation were discussed.
(Tufts)
1,088
Collins, '... Z. & R. H. Poe
1961
A:KD:iEiAMI'2B, AROUSAL, AND HUMAN
V}•ST17',•,L'L.
N.STAGM.'US.
Report on Vestibular Function and Acceleration
'n Rolation to Performance.
(Army Medical Research Lab., Fort Knox,
Nentuicky)
Proj. 6>.95-25-001, Rept. No. 526, 22 December 1961.
ASTI., Doc. No.
AD-271 070.
A
C;•.'•T:A norm-lal clinical dosage of amphetamine and. a placebo were administr,.d to g.;roups of rotation-naive and rotation-experienced subjects by the
d.1, li-blimd method.
The drug produced significant effects
s,'sytolic blood pressure.
However, it did not significantly

on pulse rate and
affect the slow-

!:Jasc velocity of vestibular nystagmu:; during the first 30 seconds of respon,;c to a rotatory stimulus 4.15 degrees/ sq sec applied for 13 seconds under
conditions of mental activity and mental relaxation.
In agreement with other
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1,089
Collins, W.E. and R.H. Poe
1962
AMPHETAM11NE, AROUSAL, AND HUMAN VESTIBULAR
NYSTAGMUS.
J. Pharracol Exp Ther. 138(l):120-125, Oct. 1961.

ABSTRACT: A normal clinical dosage of amphetamine and a placebo were
administered to groups of rotation-naive and rotation-experienced subjects
by the "double-blind" technique.
The drug produced significant increases
in cardiovascular activity. However, it did not affect significantly the
total amount-of slow-phase'nystagmus induced by rotation when instructions
influencing mental activity were employed.
In agreement with other studies,
the mentally active state resulted in greater output and longer durations of
nystagmus than did the relaxed state.

1,090
Collins, W.E.
J. Exrcer.

1962
Psvchol.

Lk''tCTS OF V.EINTAL SET UPON VESTIBULAR NYSTAGTUS.
63(2):191-197

ADSTRGCT: During rotational stimulation subjects were instructed, in different
test s'ssions, to: (a) do :.ientai arithmetic, (b) make estimates of subjective
velocity, (c) reproduce durations of sound stimuli, and (d) assume a state of
reverie.

The reverie state resulted in bignificantly

less recorded nystagmus

than the other three tasks, wihile mental arithmetic was the most efficacious
means of obtaining a vigorous response.
A factor of sustained alertness seems
to be an important condition for the maintenance of nystagmus.
(Author)

1,091
Collins, W. E., L F. E. GuLdry. Jr.
1962
AROUSAL ZPFECTS AND ;YSTAG:,1JS DURI:;G
PR( LONGED CONSTA',T ANGUL\R ACCELERATION.
Act., Oto--ir'sn,,o
ji.a (Stockholm)
54:3'.9-362

AiSTRACT:
Si:, s;-'jects -,.'tre given a •,c r .s u f 10 rotar' trials
in which accel,.rations of 1.0 derLr.csisec
aad 1.8 degrcssec,
were e.m.ployed for durations of 84
and 50 sL conds rejspect iw 'V. Subjcctivw sts-es of aroos~l were manipulated by

instruct ions.
Duration and sfo.:--na-o,
t of n'stagm.s were measured.
Qal iitit
ve a,,, well as qua;nt itat ive dififerencv..- wt.re observed as i unct ion of
arousal !.ve I
Results indicated:
(I) during rinta11y',ctive
states, no decline of nystagmus was
evident during stimujition nor wis there an a&,rapt cessation of nystagmus accompanying stimulu;s terminatinn;
(2) durýnb state3 of nmental relaxation, the nystagmic

response

was,,

reduced,

declines

during st ii.iliat ion a)peared,

and the

occasionaly ended prior to, or at the moment of, stimulus ter-mination.
Theoretical implicitions of the findings are discussed.
(AUThOR)

response
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studies, the mentally active state resulted in greater output and longer
durations of nystagmus than did the relaxed state. Amphetamine produced
significantly longer reactions than the placebo, tending to affect nystagmus
more when subjects were relaxed. There were indications that the drug and
mental activity may facilitate secondary nystagmus, especially with naive
(Author)
subjects.
1.092
MANIPULATION OF AROUSAL AND ITS EFFECT ON HUMAN VESTIBULAR
1962
Collins, W. E.
(Paper,
NYSTAGMUS INDUCED BY CALORIC IRRIGATION AND ANGULAR ACCELERATIONS.
33rd Annual Meeting, Aerospace Medical Association, 9-12 April 1962, Atlantic
City, N. J.) (Federal Aviation Agency, Aviation Medical Services, Civil
Aeromedical Research Institute, Oklahoma City, Oklahoma) Rept. No. 62-17;
Oct. 1962; Aerospace Med. 32(2):124-129. February.

ABSTRACT:
Investigations concerned with the effects of subjective states on vesMethods of controlling such states were discusstibular nystagmus were reviewed.
ed.
Data indicate that the significant factor in subject-orientation is a state
Continuous, concerted attending
of arousal, defined in terms of mental activity.
If responses to a task require
to a task yields a brisk, long-duration nystagimus.
less attention with repetition, or if subjects are not kept alert, a significant
A sudden alerting stimulus may then
,eduction in nystagmus output may occur.
occasion a burst of nystagmic activity in an apparently "adapted" individual.
Knowledge of subjectives states is a pre-requisite for proper evaluation of vestibular responses in theoretical formulations, ir many clinical stiuations, and in
ascertaining vestibular components associated with air- or space vehicle
maneuvers.
(AUTHOR)
14093
OBSERVATIONS ON THE ELICITATION OF SECONDARY AND
1963
Collins, W.E.
INVERTED PRIMARY NYSTAGMUS FROM THE CAT BY UNILATERAL CALORIC IRRIGATION.
(Federal Aviation Agency, Civil Aeromedical Research Institute,
February 1963
Oklahoma City, Oklahoma) CAR1 Report 63-3,
ABSTRACT: Vestibular stimulation by repeated unilateral caloric irrigation
of cats occasioned the appearance of secondary, tertiary, and inverted
These, inverse responses were recorded
primary nystagmus in some animals.
with stimulus temperatures of 5,23.5, and 53.5 C, applied foL durations
The inverse reaction most frequently obtained
ranging from 15-35 seconds.
Several possible explanations for the occurrence
was the secondary nystagmus.
The findings appear related to "habituation"
of the phenomena were examined.
of the vestibular system, and thus have implications for vestibular adaptatior
in clinical situations and during air-vehicle maneuvers.
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1,094

CONTROL OF CALQRIC NYSTAGMUS
1962
Collins, W. E., F. E. Guedry, & J. B. Posner
Ann. Oto-RhinoDISTANCE.
FIXATION
BY MANIPULATING AROUSAL AND VISUAL
71:187-202
Larynpojlogic~a

1) Groups of "naive" and "experienced" subjects were given a series of
ABSTRACT:
Variables manipulated included
aural irrigations.under various conditions.
instructions designed to alert or relax the subjects, fixation distance, and
2) The alert condition produced nystagmus of
illumination vs. total darkness.
and yielded a smoother graphed function than
duration
longer
greater amplitude and
(30.5 cm) yielded greater response than
fixation,
Near
the reveries condition.
no observable reaction to the latter
showed
subjects
two
and
fixation,
ceiling
These findings are of importance in clinical situations and in theoret
condition.
3) Instructions which influence
ical formulations of vestibular functioning.
arousal and visual fixation distance should not be matters of inadvertent
(AUTHOR)
variation in clinical examination procedures.

1,095
1960
Comenzo, R. J.
DESIGN FOR MANNED RE-ENTRY GLIDE
(1960 Proceedings of the Institute of Environmental Sciences.
not available at time of publication)

Paper

1,096

1951 THE EFFECT
Comrey, A.L, A.A. Canfield, R.C. Wilson and W.S. Zimmerman
OF INCREASED POSITIVE RADIAL ACCELERATION UPON PERCEPTUAL STEED ABILITY.
J.

Aviation Med.,

22(l):60-64,

Feb 1951

ABSTRACT: Limited exposure to the effects of increased positive radial acceleration, up to the level of 4 g, may distract subjects in the performance
of perceptual-speed tasks, but adaptation to such distractions r adily takes
This is based on the assumption that the subjects vision is not limited
place.
The increased acceleration force apparently has
d:e to greyout or blackout.
effect on ability to note minor differences in visual detail.
little

1,097
THE MEN WHO CAN MAKE SPACE FLIGHT POSSIBLE TODAY.
1950
Conley, M.
J_. Spaceý Flight, 2:1-3

ABSTRACT:

Suggests a crew of six and the things each will need t: know.

__________________________________________

. ______________________________________________
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1-,098
1952
Conley, M.
SPACE FLIGHT.

J.

A METHOD OF SUPPORTING THE HUMAN BODY STRUCTURE DURING
Space Flight 4(9):3-4, Nov. 1952.

ABSTRACT: Lightweight zippered supporters, made of webbed cotton fabric, are
recommended for use in space ships to protect various parts of the body from
They would be
effects of accgleration, deceleration, and zero-g conditions.
body's shape
the
hold
to
worn underneath the underclothing as a "second skin",
and prevent rupturing of organs.
1,099

Conley, M. 1952 A METHOD OF SUPPORTING THE HUMAN BODY STRUCTURE DURING SPACE
FLIGHT
J. Space Flight 4(9): 3-4, Nov. 1952
Lightweight zippered supporters, made of webbed cotton fabric, are
ABSTRACT:
recommended for use in space ships to protect various parts of the body from
They would be
effects of acceleration, deceleration, and zero-g conditions.
worn underneath the underclothing as a "second skin",,.to hold-the body's shape
and prevent rupturing of organs.
.1,100
SOME OBSERVATIONS ON SUPERSONIC
1960
Connors, J.F. & J.C. Lovell
STABILIZATION AND DECELERATION DEVICES.
( Institute of the Aeronautical Sciences) Paper No. 60-19, Jan. 1960.
1,101
Connors, R.J. & L.D. Sachs 1957 EVALUATION OF THE ESCAPE SYSTEMS FOR THE B-52
AND RB-52 AIRPLANES (American Machine and Foundry Co., Chicago, Ill.)
Rept. No. R-1363, Contact Da 11-022-ORD-1604, Jan 1957, ASTIA AD-124 308
The escape systems for the B-52 and RB-52 airplanes comprise various
ABSTRACT:
Numerous
subsystems providing for emergency escape of several crewmen.
"get ready' operations, such as seat positioning, equipment stowage, hatch
jettison, etc., are performed in each subsystem prior to ejection of the
Each subsystem consists of several cartridge actuated devices,
crewman.
The devices are connected
such as initiators, thrusters, and catapults.
with lengths of hose or tube or by mechanical linkage to an aircraft component
The details of each subsystem and the estimated or measured
set in motion.
pressure at the inlet of each c artridge actuated device are presented.
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Consumer Reports 1960 AUTO SEAT BELTS
(Consumer Reports, February, 1960, pp. 82-87)
ABSTRACT: Tests have proved that seat belts can substantially reduce the
annual toll of people killed and injured in auto accidents.
However, most
people do not have seat belts because they are either indifferent to them
through lack of any information or because seat belts are too expensive.

Details are given of the standards that the Federal Government specified
for seat belts.
Reco-mendations are given br buying seat belts and what to specify when
having them installed. A list of acceptable and unacceptable brands of seat
belts is

also included.

1,103

Convair
DEVELOPMENT TEST OF PILOT EMERGENCY ESCAPE, UPPER TORSO HARNESS.
(Convair, San Diego) Test Report 9999.

1,104
Convair
1956
F-102A PILOT'S EMERGENCY ESCAPE SYSTEM SLED TEST.
(Convair, San Diego) Report No. 9163, September 1955-January 1956.

11,105
Convair
1956
REPORT OF DEVELOPMENT ENGINEERING INSPECTION.
F-102B SUPERSONIC SEAT.

(Convair, General Dynamics Corp.)

15 May 1956.

1,106
Convair Division of General Dynamics Corporation
1958
INDUSTRY (ICESC)
SUPERSONIC UPWARD EJECTION PILOT'S ESCAPE SYSTEM. Part I. Development
Phase Sled Tests.
Rept. 57-I0OF-l, San Diego
1,107

Convair
1960
F-106 PILOT'S ADVANCED LSCAPE SYSTEM. HUMAN POSITIONING
TESTS.
( Convair, San Diego, Calif.) Rept. no. DL 60-132, October 1960
AD 258 887
ABSTRACT: Research was undertaken to provide the test subjects with experience
in the rapid positioning prelaunch sequence of the B-seat. A reserve chesttype parachute was incorporated in these positioning tests to determine its
placement for compatibility with the pre-lauTich positioning of the seat. A

d
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total of nine runs were conducted using a
95- percentile anthropomorphic dummy,
A 50- percentile human, and a 6 5 -percentile
human, as test subes
The duin
was tested in a MK IV full-pressure suit only,
while the
duin
CSU-4/P full-bladder pressure suits, MK IV full-pressure hmanwer e
suits, K-2B summer
flying suits, and CWU-l/p winter flying suits.
The present MK IV full-pressure
suit was not compatible with the pre-launch
positioning of the seat,, even when
umpressurized.
These tests also indicated, that a pressurized
CSU-4/p of the
foot pan motor unit, causing

positioning. (Author)

the motor to stall, and preventing complete seat

1,108
Conway, S. M. P., & B. J. Cremin
1956
SOME MEDICAL PROBLEMS OF PARACHUTING IN
MALAYA.
J. Royal Army Med. Corps (London) 102(l):70-72,
Jan. 1956
ABSTRACT:
A 4.6% casualty rate was found in 995 operational
or training parachute
jumps of troops and medical personnel over
the Malayan jungles.
The hazards of
jumping in the jungle include parachute hook-up
and catching in branches and trees,
or giving-way of the parachute after initial
The most coxzmmn injuries
occurred in the back, usually crush fractures hook-up.
of the lumbar and thoracic vertebrae,
Other injuries occurred in the ankle, ribs,
pelvis, clavicles, or any other bones
which come in contact with direct violence
by branches or the ground.
Lacerations
and bruises were usually treated on the spot,
but more serious injuries were evacuated by helicopter.
Casualties were reduced by air reconnaissance
of the terrain

prior to jumps.
1,109
Conybeare,
u

J.J.
Hosp.

1942
SOME PROBLEMS OF AVIATION MEDICINE.
Gaz. 56:2-6

1,110
Cook Electric Company
1954
PROGRAM FOR STUDY OF THE PHYSIOLOGICAL EFFECT
OF EMERGENCY ESCAPES AT TRANSONIC SPEEDS.
(Cook Research Laboratories, Cook Electric ComoanN. Chicago, Ill.)
1,111

Cook Electric Company
1962 FEASIBILITY STUDY OF HYPERSONIC PARACHUTE
FREE
FLIGHT TEST CAPABILITY, PHASE I
(Aeronautical Systems Division, Wright-Patterson
Air Force Base, Ohio)
Project No. 6065, T- * No. 606506, ASD-TR-61-600,
March 1962, Contract
No. AF 33(616)-8469,
\STIA AD 275 578
ABSTRACT:
A study has P
onducted to determine the feasibility of establishing a free-flight test car, Jity
for aerodynamic decelerators at supersonic
and hypersonic velocitir.
fethods for boosting test vehicle weights
of

- 368 -

250, 500, 800, and 2000 pounds to various altitudes and Mach numbers utilizing
presently available rocket motors and range facilities are evaluated.
Test
altitudes vary from 2000 to 250,000 feet for a Mach number range of 1.0 to
10.
Instrumentation requirements for measuring decelerator performance characteristics and vehicle flight parameters are investigated. Methods for water
and land recovery of the payload section of the vehicles are presented. The
results of the study indicate that presently available vehicle design and
instrumentation techniques, as well as existing range facilities, may be employed
1,112
Cook, J.C.
1960
THE GRAVITATION PHENOMENON AND ITS ENERGY IMPLICATIONS.
(Symposium on Medical and Biological Aspects Of the Energies of Space,
at T7e School of Aviation Medicine (USAF), Brooks AFB, Texas)
1,113
Cook, J.E., J.P. Stapp, F.M. Townsend & V.A. Stemlridge 1958
THE PATHOLOGIC
FINDINGS IN EXPERIMENTAL ANIMALS SUBJECTED TO RAPID ACCELERATION AND ABRUPT
DEC•LERATION.
(Paper, 1958 Meeting of Aero Medical Association, Statler Hotel, Washington,
March 24-26, 1958)
ABSTRACT: Animals are frequently utilized in experiments designed to gain data
concerning individual tolerances and safety margins.
While those animal tests
are not intended to replace actual human participation in evaluating man's
ability to withstand physical stress, the properly selected and utilized animals
allows for both the examination of living tissues and varied environments without the initial use of human volunteers. This paper presents the pathologic
lesions observed in experimental animal's subjected to rapid acceleration, abrupt
deceleration, supersonic thrust wind blast and prolonged high transverse G.
The advantages and disadvantages of the various experimental animals (primates,
bears, swine) is given together with pertine-.it anatomical comparison of 'the

different species.

(.

Aviation Med.

29(3):234)

1,114
Cook, J.E., J.D. Mosely & H.J. von Beckh
1959
PATHOLOGY OF VISCERAL
DISPLACEMENT IN ANIMAL SUBJECTS EXPOSED TO ABRUPT DECELERATION
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: Eight Canadian black bears, approximately two years of age and
averaging 160 pounds, were subjected to abrupt deceleration.
The subjects
-were autopsied and analyses were made of the pathologic findings in relation
to the G loads sustained.
These findings were correlated with positioning
and the restraint system used.
Studies made on human volunteer subjects
-exposed to similar forces will be discussed. A description of a selfpositioning rat G couch will be shown.
The performance of this automatic
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a-orienting device, during the bear sled-runs,
J. Aviation Med. 30(3):180, March 1959)

will be discussed.

1,115
VISCERAL DISPLACEMENT IN BLACK BEARS SUBJECT
1960
Cook, J. E., & J. D. Mosely
Aerospace Medicine 31(l):1-8, Jan. 1960
ED TO ABRUPT DECELERATION.
See also (Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
AF1DC TN 60-6, March 1960
ABSTRACT: Eight American black bears, utilized in abrupt deceleration
studies, showed considerable promise as comparative abrupt deceleration
They approximate man's confirmation and weight and stand alone
subjects.
Their
rear limbs with the head at a normal inclination.
the
on
easily
positioning
upon
entirely
depends
g
duration
and
onset
plateau,
to
tolerance
In the rearward facing position based upon necropand restraint as does man.
sy findings and statements from human volunteer subjects, it appears that the
bears' tolerance to abrupt deceleration of less than 0.2 seconds durations is
In the forward facing position with a full harness
close to that of man.
they have sustained g levels with reversible lesions which would be unusually
painful and not recommended for human volunteers.

1,116
and V. A. Stembridge 1962
Cook, James E.; John P. Stapp;F. M. Townsend;
TO RAPID ACCELPATHOLOGIC FINDINGS OF EXPERIMENTAL ANIMALS SUBJECTED
(Armed Forces Inst. of Pathology,
ERATION AND ABRUPT DECELERATION.
Lab.,Air Force Missile DevelopField
Medical
Aero
and
DC,
Washington,
1962
January
ment Center, Holloman AFB, New Mexico)

1,117
INJURIES DURING EJECTION SEAT TRAINING.
1961
Cooper, K.H. & F.M.G. Holstrom
(Paper presented at 32nd annual meeting, Aerospace Medical Association,
Chicago, Ill.)
familiariABSTRACT: The USAF ejection seat trainer used for emergency escape
are
occur
that
Injuries
trainees.
to
injury
of
cause
zation is an occasional
duration.
short
very
of
acceleration
headward
high
to
usually minor and related
4
ng are
Three new cases of coccygeal injury resulting fioz c'act~in seat trair
role of
the
forces,
accelerative
the
of
magnitude
and
character
The
reported.
cushions
seat
body position, and the protective value of high energy absorbent
Recommendations to minimize the recurrence of such injuries are
are discussed.
(Aerospace Med., 32(3):227, March 1961)
included.
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1,118
Cooper, K.H.
1963
INJURIES DURING EJECTION SEAT TRAINING.
Aerospace Medicine 32(2):139-141, Feb. iv63.

ABSTRACT:
Ejection seat indoctrination is a valuable training exercise.
It
occasionally exacts a penalty, usually in the nature of a mild to severe
.occygeal injury.
These injuries are generally related to unfavorable elastic
characteristics of the seat cushions, to improper body position of the trainees
and perhaps most important, to unusual accelerative characteristics of certain
firings; Use of a firm, energy-absorbing seat cushion, careful attention to
body position and use of the blowout patch and modified cartridge should serve
to make ejection seat training a safe procedure.
1,119
Cooper, W.N. and M.A. Beaupre
1961 INTERNALIZED ANIMAL TELEMETRY SYSTEM ENGINEERING CONSIDERATIONS.
(Paper, 1961 Meeting of Aerospace Medical Association, Chicago, April 24-27)
ABSTRACT:, This paper describes the engineering development of an improved
method of gathering biomedical data.
A biological telemetry system wa5 implanted
within an animal and subsequently tested under sunitlated missile conditions.
The biological and physical environments are discussed. Engineering aspects of
the surgery performed to implant a transmitter and sensing electrodes into two
simians is presented.
A description is given of an animal support system which
includes methods of restraint, couch configuration, protective qualities, and
hardward integral with the couch.
Formulation of test specifications, amount
Data recordand type of test performed, and the equipment used, are discussed.
ed and the comparative results of these data are described.
(Aerospace Medicine 32(3):227, March 1961)
1,120
Cope,

F.W. & B.D. Polis
1957
CHANGE IN PLASMA TRANSAM4INASE ACTIVITY OF
RHESUS MONKEYS AFTER EXPOSURE TO VIBRATION, ACCELERATION, HEAT, OR HYPOXIA.
(U.S. Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 209 173.
NADC-MA-5718.

ABSTRACT:
Significant increases in plasma glutamic-oxalacetic transaminase
levels were observed in monkeys exposed to vibration, acceleration, heat,
hypoxia, or noise and confinement stress.
In all but I of 17 animals, no
specific tissue damage was evident.
The inzrease in plasma transaminase is
The data suggest that caution
interpreted as a non-specific stress effect.
should be exercised in basing clinical judgments on serum transaminase levels.
(Author)

-
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ELASTIC CHARACTERISTICS OF ISOLATED SEGMENTS Ul KUMAN
Cope, F.W.
1958
(Naval Air Development Ctr.,
AORTAS UNDER DYNAMIC CONDITIONS.
ASTIA AD 209 084.
Johnsville, Pa.)
NADC-MA 5809, 13 Aug. 1958.
See also J. Applied Physiol.

14(l):55-59,

Jan.

1959.

ABSTRACT: When isolated segments of human descending thoracic aorta were
caused to change their volume rapidly and continuously in sinusoidal fashion
with pulse pressures and pulse rates maintained in the physiological range,
the resulting pressure-volume curves showed slight but consistent increases
in stiffness, compared to pressure-volume curves obtained on the same speciThere was introduced into the pressure measuring
mens when inflated stepwise.
system a time lag of sufficient magnitude to eliminate the hysteresis loop.
The extent of hysteresis in the aorta was not determined because time lags in
the aorta could not be distinguished from time lags in the measuring equipment.
(Author).
1,122

1958
EFFECTS OF AGEING, DRUGS, EXERCISE AND OTHER STRESSES
Cope, F.W.
ON THE ELASTIC CHARACTERISTICS OF THE INTACT LIVING HUMAN AORTA.
(U.S.

Naval Air Development Center, Johnsville,

NADC-MA-5815,

19 Nov.

Pa.)

1958.

ABSTRACT: A method was developed by which aortic distensibility characteristics
can be computed in the intact living human, if systolic and diastolic arterial
pressures, heart rate and cardiac output are knuwn.
in this way tie aortic
characteristics of a large series of normal men of different ages were computed.
Comparing these results with measurements on excised aortas, a more pronounced
trend toward increasing aortic stiffness with increasing age is evident in
Norepinepherine and exercise apparently cause the
living than in dead aortas.
The same change
living aortas to constrict but to become more distensible.
The ganglionic blocking agents
occurs after 30 min. of high spinal anesthesia.
hemamethonium pentamethonium, and tetraethylammonium usually cause the living
aorta to become stiffer, presumably due to dilation. The aortas of patients
with pulmonary disease usually react in different fashion to exercise or tetraethylamnonium.
The increased aortic distensibility that :ccurs with the hypertension induced by norepinepherine or exercise acts as a compensatory mechanism
(Author)
by decreasing systolic pressure.

1,123
EFFECTS OF AGEING, DRUGS, EXERCISE AND OTHER STRESSES ON
1958
Cope, F.W.
THE ELASTIC CHARACTERISTICS OF THE INTACT LIVING HUMAN AORTA.
(U.S. Naval Air Development Center, Johnsville,
NADC-MA-5815, 19 Nov. 1958.

Pa.)

A method was developed by which aortic distensibility caracteristics
ABSTRACT:
can be computed iii the intact living human, if systolic and distolic arterial

-

372

-

1,124

Cope, F.W.
1959 'PROBLEM IN HUM& VWBRATION ENGINEERING.
(Naval Air Development Ctr., Johnsville, Pa.) NADC-MA 5902, 6 March 1959.
ASTIA AD 216 507.
See also Ergonomics 3(l):35, Jan. 1960.
ABSTRACT: Vibration is considered to include the oscillatory motion of traveling vehicles. The predominent linear sinusoidal component of this motion is
usually in the vertical direction and of 0-50 cps in frequency. A human or
animal, subjected to vibration, may exhibit a variety of symptoms and anatomical damage.
These effects may be diminished by shielding the operator from the
vibration of the vehicle by means of an elastic device.
A variety of suitable
devices are available.
However, excessive shielding is undesirable in that it
will increase the relative motion of the operator with respect to the vehicle

which may be expectel to cause oerformance decrements.

(Author)

1,125
Cope, F.W., and D. Polis.
1959
INCREASED PLASMA GUJTAMIC-OXALACETIC
TRANSAMINASE ACTIVITY IN MONKEYS DUE TO NONSPECIFIC STRESS EFFECT.
J. Aviation Med. 30(2):90-96.

AB3TRACT: Significant increases in plasma glutamic-oxalacitic transaminase
levels in monkeys have been found after exposure to vibration, acceleration,
heat, and noise and confinement stress.
In all but one of fourteen animals,
no specific tissue damage was evident.
Repeated exposure of the same monkey
to the same intensity of vibration stress produced progressively smaller mean
increases in the plasma transaminase levels.
The data suggest that an increas
in plasma transaminase activity can occur as a nonspecific stress effect.
It
follows that caution should be exercised in basing clinical judgements on
serum transaminase levels.

1,126
Cope,

F.W. & B.D. Polis 1959 SOMKE EFFECTS OF PROLONGED LOW FREQUENCY VIBRATION
ON THE MOLECULAR ANYD CELLULAR COMPOSITION OF BLOOD
Journal of Aviation Medicine 30: 90-96, 1959
See also: U.S. Naval Air Development Center Repl:. No. NADC-MA-5715,
Nov. 6, 1957
ABSTRACT: Thesus monkeys were exposed to vertical sinusol.dal vibration of amplitude 0.1 inch and frequency 20 cps for 3 hours a day for 8-12 successive days.
The monkeys were strapped in a sitting position on a vertically vibrating table
top. Control monkeys were placed nearby.
The vibrated monkeys showed no grossly
visible abnormalities.
On the first day Of vibration, the neutrophi]e counts
and plasma transaminase levels rose abruptly, and then gradually decreased as
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These changes were interpreted
the vibration was repeated on successive days.
as nonspecific changes such as may be characteristic of the General-AdaptationSyndrome and do not necessarily indicate any specific tissue damage such as
Similar chariges of lesser magnitude were
myocardial infarction of the monkey.
Plasma glucose and ascorbic acid levels
produced by merely handling the monkeys.
and eosinophile counts, which are known to change with stress, were maximally
No additional effect on
depressed by che mild stress of handling the animals.
The data obtained with
these determinations could be ascribed to vibration.
monkeys sueeest that a rise in transaminase activity merely reflects a general
response to a stressful state.

1,127
PROBL24S IN HIUAN VIBRATION ENGINEERING.
F.W.
1960
Jan. 1960.
Ergonomics 3(0):35.
NADC-MA-5902,
See also (Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD-216 507.
6 March 1959.

Cope,

ABSTRACT: Vibration is considered to include the oscillatory motion of
The predominent linear sinusoidal component of this nintion
traveling vehicles.
A human or
is usually in the vertical direction and of 0-50 cps in frequency.
animal, subjected to vibration, may exhibit a variety of symptoms and anatomical
These effects may be diminished by shielding the operator from the
damage.
A variety of suitable
vibration of the vehicle by means of an elastic device.
However, excessive shielding is undesirable in that it
devices are available.
will increase the relative motion of the o erator with respect to the vehicle
(Author)
which may be expected to caLse performance decrements.

1,128
Cope,

AN AUTOMATED SYSTEM F R THE STUDY OF MENTAL FUNCTION
1961
F. W.
IN THE HUMAN SUBJECTED TO ACCELERATION STRESS.
(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.)
ASTIA AD 263 609
Sept. 8, 1961.
Rept. no. NADC-MA-6113

ABSTRACT: A design is given for a system that provides a continuous,
easily analyzable record of a subject's mental functioning as measured by
The subject
response time during a period of acceleration or other stress.
is given the .ask of adding 2 random nunmbers which are given t-o hin via his
The subject is ,told to press a right or left
earphones every 3 seconds.
A continuous
is even or odd.
hand switch according to whether the answe
readout is presented by 9'al- combination analog-digital computer system.
The steepness of the slope of the output record indicates the speed and/or
Preliminary studies using
accuracy of the subject's mental functioning.
the above method showed that mental functioning seems to be slowed during
acceleration stress. For acceleration studies, the method has the advantage
of giving an indication of mental functionlindependent of changes in vision
(Author)
occurring during greyout.
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1,129
A METHOD FOR THE COMPUTATION OF AORTIC DISTENSIBILITY
1961
Cope; F. W.
IN THE LIVING HUMAN PATIENT.
(US Naval Air Development Center, JOhnsville, Pa.)
NADC-MA-6109:1-6
April 3, 1961

1,130
Cope,

F.W. and R.E. Jensen 1961 PRELIMINARY REPORT ON AN AUTOMATED SYSTEM
FOR THE STUDY OF MENTAL FUNCTION IN THE HUMAN SUBJECTED TO ACCELERATION
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-6113,
STRESS.
8 Sept. 1961.
ASTIA AD 263 609.

ABSTRACT: A design is given for a system that provides a continuous, easily,
analyzable rsord of a subject's mental i -ictioning as measured by response
The subject is given
time during a p?.iod of acceleration or other stress.
to
him via his earphones
which
are
given
the task of adding 2 random numbers
a
right
or left hand 3witth
is
told
to
press
The
subjecr
every 3 seconds.
A continuous readout is preaccording to wheth,,r the answer is even or odd.
sented by a small combination analog-digital computer system. The steepness
of the slope of the output record indicates the speed and/or accuracy of the
Preliminary studies using the above method showed
subject's mental functioning.
For
that mental functioning seems to be slowed during acceleration stress.
acceleration studies, the method has the advantage of giving an indication of
mental function independent of changes in vision occurring during greyout.

1,131
RE-ENTRY DRAG DEVICES STUDIED.
1960
Coplan, M. J.
M4issiles and Rockets 7(22):48, 63, Nov. 28, 1960
Research is being conducted on the development of ideal materials for
ABSTRACT:
expandable drag devices.

1,132
1958
STRUCTUAL CONSIDERATION OF Kkr,;ED SPACE VEHiGLtb.
A.P.
(2aper presented at ARS 13th annual meeting, 17-21 Nov 1958, New York)
ARS paper no. 732-58

Coppa,

ABSTRACT: This paper considers the structural requirements for a rr.anned space
It gives approaches leading to an optimum vehi~le, considering the
vehicle.
requirements of thermodynamics and hurnan factors, in addition to structure.
Several space vehicle configurations are presented including a ballistic and
a glide type in order to exemplify some of the structural problems encountered
in each type during the phases of space flight, entry into an atmrosphcere, and
These include aerodynamic heating and loading, meteoroid impact,
landing.
Materials and constructions are discussed sufficiently
and other problems.
to demonstrate available choices and indicate areas of required development.
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1,133
Corazzi, U.
Oltre il

1961
POSSIAMO VIVERE hNELL SPACIO? (COULD WE LIVE IN SPACE?)
cielo (Rome), 5(90) :271-274, Oct. 1961.
(In Italian)

ABSTRACT:
This is a review of the studies done by Colonel Professor Rodolfo
Margaria, director of the Institute of Physiology of the University of Milano.
The review includes his studies on high altitude physiology, aviation medicine,
protection from accelerative forces, respiration and position sense, space
flight physiology, mammalian resistance to acceleratiol&, effects of zero gravity
on the otolithic apparatus, and the effects of interplanetary voyages on the
central nervous system and mental conditions.
There is also a biographical
sketch of the author included.

1,134
S

DIZZINESS
1960
Corbin, K. B. & H. L. Williams
The Medical Clinics of North America 44(4):941-951.
\BSTRACT: Dizziness and vertigo may be deiined as unreal sensations of movement.
)izziness is caused by a variety of conditions, and patients use the term to
Jescribe various sensations.
True rotary vertigo usually indicates a disturbance
in the vestibular mechanism, anywhere from the end-organ to the cerebral cortex;
3n the other hind, faintness or lightheadedness usually indicates a cerebral
%rascular disturbance due to a variety of causes.
This paper is concerned with
the differential diagnosis of diseases in which a principal complaint is
dizziness or vertigo and in which the sensation of unreal movement is due to a
dysfunction of some part of the vestibular system, anywhere from labyrinthine
end-organ to cerebral cortex.
1,135
Cordy,

R.N.
1961
SPRING MASS DAM!PED SYSTEM EXPONENTIAL RESPONSE.
(Atomics Interniational, North Amnerican Aviation)
NAA-SR-Memo-6171
27 June 1961.

ABSTRACT: The second order equation describing spring-mass-damped systeirs is
solved for exponential forcing functions.
The results, presented as amplitude
and time delay errors, are plotted for large ranges of natural frequency, damping and exponential peiiod.

1,136
Corey, E.L.

1946

MEDICAL ASPECTS OF BLAST U.S.

-iv. Med.

Bull. 46:623-652
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1,137
PSYCHOLOGICAL PROBLEMS OF SPACE FLIGHT.
1961
Corkindale, K.G.
May 23, 1961.
New Scientist (London), 10(236):457-459.
ABSTRACT: The effects of the following psychological stresses on performance
and behavior of the astronaut are sumarized: high g forces,, weightlessness,
isolation, restraint, and sensory deprivation.

1,138
Carmann, R. 1940 UNTERSUCHUNGEN UBER DIE EINWIRKUNG VON SCHWINGUNGEN AUF DEN
(Investigation of the Effects of Vibration Upon
MENSCHLICHEN ORGANISMUS
the Human Organism)
Luftfahrtmedizin 4: 73-117.

1,139
Cornell University 1948 'NEED OF MULTI-G ACCELERATION-DECELERATION RESEARCH
(Cornell University Medical College, Cornell Committee for Air Safety Research
October 22, 1948

4

ABSTRACT: During the past five years the Crash Injury Research project has
studied the causes of serious and fatal injuries in more than 600 survivabi.e
Data for the s~tudy have come principally from accidents
aircraft accidents.
Lack of multi-g research facilities for studying the mechanics
in small planes.
of structures and the mechanics of the human body under heavy dynamic loadshas left an important part of aviation's safety problem completely unexplored.
The universal lack of knc.i!edge of the fcrccs presen't in crashes makes interThe Crash Injury Research
pretation of accident-injury details difficult.
project and all groups concerned with the future safety of flying have a deep
interest in multi-g acceleration-deceleration facilities, for such facilities
will permit research on the basic factors governing chances of safety in severe
between
(1) energy absorption by structure, (21 optimuxm relationships
crack-ups:
force.
crash
of
the human body and surrounding aircraft structure under conditions

1,140
1950 HUMAN TOLERANCE OF CRASH DECELERATION
Cornell University Medical College
(Cornell Committee for Air Safety Research, Cornell University Medical
ASTIA AD 208 667.
College, New York) 31 Jan. 1950.
ABSTRACT: Human volunteers have been subjected to decelerations of 35 g
Jolt loads of 57g have been recorded on safety belts and
without injury.
Results of this research indicate
shoulder harness during 35g decelerations.

4
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that the strength of aircraft structures and installations, rather than the
strength of the human body, is the limiting factor in pilot protection.
Expetiments with the rocket sled developed by Northrop Aircraft concerning
body positioning and shoulder harness during deceleration is making military
flying much safer.

1,141
INFORMATIVE ACCIDENT
1951
Cornell University Medical College
DETAILS OF HASTINGS CRASH NEAR BENINA, LYBIA;
RELEASE NO. 12.
AND DETAILS OF VALETTA CRASH NEAR STOCKHOLM, SWEDEN.
(Crash Injury Research, Cornell University Medical College, New York)
22 May 1951.

1,142
1952
CRASH INJURY STUDY OF THE NORTHEAST
Cornell University Medical College
AIRLINES - CONVAIR 240 ACCIDENT AT LAGUARDIA AIRPORT ON JAN. 14, 1952.
(Crash Injury Reýsearch, Cornell University, New York)
ASTIA TIP U-13763.
August 1952.
ABSTRACT: This report describes the basic accident-injury findings of the
Relationships between crash force, seats, safety belts,
Convai'r Accident.
structures and injuries are discussed ans summarized in order to record useful
information for future considerations of crashworthy design.

I,143
1952
Cornell University Medical College
(Crash Injury Research,
EFFECTIVENESS.
Nov. 1952.

SHOULDER HARNESS: ITS USE AND
Cornell University, New York)

L,144
Cornell University 1956 GENERAL DESIGN REQUIREMýENTS FOR CRASH WORTHINESS AND
DE-LETHALIZATION OF PASSENGER TRANSPORT AIRCRAFT
(Aviation Crash Injury Research of Cornell University) Naval Research Contract
NONR 401/21, AV-CIR-0-45/67 August 1956

1,1451956
AN EVALUATION OF SAFETY
Cornell University Medical College
BELT EFFECIIVENESS IN AUTOMOBILE ACCIDENTS. (AS DEMONSTRATED BY A
CLINICAL STUDY OF 236 OCCUPANTS OF 162 CARS IN RURAL ACCIDENTS)
(Automotive Crash Injury Research, Cornell University Medical College,
New York, New York)
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1,146
Cornell Aeronautical Laboratory,
Aviation Week 68(2):26-28.

Inc.
1958
13 Jan. 1958.

CORNELL PROBES WEIGHTLESSNESS.

ABSTRACT: A review of work being done at Cornell Aeronautical Laboratory, Inc.
for Air Research and Development Command.
The work reviewed concerns investigation of the efficiency of man's intellectual functions as opposed to physiological reactions, during weightless space travel in rockets, satellites or other

space vehicles.

1,147
Cornell Aeronautical Laboratory
NESS.
Missiles and Rockets,

1958
3(2):138

CORNELL INVESTIGATES WEIGHTLESSFeb. 1958

ABSTRACT: Cornell Aeronautical Laboratory has recommended to the USAF
experiments in which both a monkey and a rat would be sent aloft in a
capsule enclosed within the nose of a rocket to study animal behavior under
conditions of weightlessness.
Some data on the studies made by CAL which
resulted in the recommendation for experiments.

1,148
Cornell University 1958 ANNUAL REPORT AVIATION CRASH INJURY RESEARCH OF
CORNELL UNIVERSITY, AUGUST 15, 1957 THROUGH NOVEMBER 15, 1958
(Aviation Crash Injury Research, Cornell University, Naval Research Contract
No. Nonr-4-1(21) Feb. 16, 1959- ASTIA AD 210 703
ABSTRACT:

A report on the objectives and tasks, general program, publications,

and investigations of Av-CIR.

1,149
Cornell-Guggenheim Aviativn Safety Center
196i
RELATIONSHIP BETWiE'EN IMPACT
VARIABLES AND INJLUIES SUSTAINED IN LIGHTPLANE ACCIDENTS.
(CornAlGuggenheim Aviation Safety Center, New York) Contract DA 44-177-tc-707;
TREC TR 61-95; AvCIR 61-5; ASTIA AD-263 676L
ABSTRA.CT:
Impact conditions are related to injuries sustained by 248 occupants
involved in lightplane crashes.
Seat tie-down and belt restraint were considered
effective and structural collapse was generally not extensive, yet one of every
four occupants was killed.
Injury severity, fatality rate, and incidence of
injury to all areas of the body - except the lower torso and thoracic-lumbar
spine - were directly related to impact velocity and to angle of impact but
inversely related to stopping distance.
Lumbar and thoracic spine injur).es
occurred more frequently in low-angle, long deceleration crashes.
It was
concluded that crucial injuries largely stem from flailing of the body against
injury-producing structures within the occupant's environment.
Belt restraint
is thus seen to play only a moderate role in reducing injury severity. The need
for additional safety measures is emphasized.
(AUTHOR)

-

379

-

1,150
LOSS OF FOUR RUSSIANS IN SPACE REPORTED...
1959
Cortesi, Arnaldo
ITALIAN NEWS AGENCY SAYS DEAD IN TESTS SINCE '57 INCLUDED A WOMAN.
The New York Times, 14 December, p. 9.
ABSTRACT: A report received from the Italian News Agency Continentale notes
unsuccessful Russian attempts to put humans into space on four occasions.
Source is attributed to "most reliable sources in Prague".
All four attempts
were made from the missile base of Kapustin Yar near Aralsk on Lake Aral.
Alexei Ledowsky, the first to lose his life in 1957, was followed by instruments
to less than 200 miles.
His rocket transmissions were "abruptly terminated"
and nothing further was heard of him.
A second astronaut, Serenty Schiborin,
was fired in a rocket in 1957 and lost in space.
The two fatal launchings,
according to Continentale, caused the Russians to pause for over a year before
the next attempts, However Andreii Mitkov was killed in January, 1959, after
the successful launching of the first Soviet moon rocket.
His rocket exploded
20 minutes after launch.
Continentale reported that the woman, Mirija Grozov,
lost her life in a "space vehicle" rather than A rocket, similar to the U.S.
X-15, but did not report under what conditions she was killed.

1,151
Corner,

J.

S.

1962

ANALYSIS OF AIR RESISTANCE EFFECTS ON THE VELOCITY OF

FALLING HUIAN BEINGS.

(Civil Acromedical Research Institute,

Oklahoma City)

Unpublished Paper.

ABSTRACT:
Data is provided on the effect of air resistance on the velocity of
falling bodies.
A simple method employing a closed-form solution for velocity
at impact was devised for fall cases where body position and clothing condition
were observed to be constant.
Tables and curves providing direct graphical
solution were included.
(CARI)
1,152

Cotner, J.R. and J. Weertman
1961
BIBLIOGRAPHY ON HIGH SPEED DEFORMATION
OF MATERIALS 1950 - 1961.
(Northwestern Technological inst., Evanston,
Ill.)
ASTIA AD-261 376
ABSTRACT: Abstracts of the literature, from 1950 to 1961, dealing with high
speed deformation of materials are given in this bibliography.
References
concerning stress wave propagatiLn are included to aid in the understanding of
the deformation.
The arrangement of the abstracts is chronolugical with an
alphabetic sequence within each year.
An author index is included.
The principal
reference works used are : American Society of Metals Review of Metal Literature
Applied Mechanics Reviews: Physics Reviews; Journal of Applied Physics; Journal
of Applied Mechanics; American Society for Testing Materials, Proceedings:
Proceedings of the Society for Experimental Stress Analysis; Transactions of
the American Institute of Mining and Metallurgical Engineers, the Metallurgical
Society; Proceedings of the Conference on the Properties of Materials of High
Rates of Strain: Proceedings of Third Symposium on Hypervelocity Impact;
Plasticity, Structural Mechanics; and Repsonse of Metals to High Velocity Deformation.
(Author)
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1,153
1945

Cotten, F.S.

AGAINST BLACKOUT.

AN AERODYNAMIC SUIT FOR THE PROTECTION OP PILOTS
Australian J.

So.

7:161-166

1,154
Cotten, F.S.
AGAINST
(Flying
RAAF-FR

& J.H. Tyrer
EXPERIMENTAL RESULTS ON THE AMOUNT OF PROTECTION
G AFFORDED BY RESTRICTING CAAC SUIT TO "LEGS" PLUS A BELT.
Personnel Research Committee, Royal Austrailian Air Force)
83(a)

ABSTRACT: With the convention that the unprotected blackout threshold equals
100, results obtained from grayout data on the centrifuge so far are as follows:
(a) The average error of a single test of a series carried out during one
centrifuge run is less than 3%..
(b) The average error of the mean value of individual tests in one centrifuge run is less than 2%.
(c) The capacity of any subject to withstand "g" often shows a progressive
change during a series of tests, and if this is not taken into account, serious
errors may be introduced.
(d) The average "g" threshold using "legs" of suit alone is 121.
(e) Average threshold using "legs" plus air belt is 128.
(f) Average threshold using whole suit is 134.
(g) Values (d) and (f) are probably reliable; value (e) is probably too low.
(h) More protection is given by the suit to those with low initial "g"thresholds than to those with high thresholds.

1,155
STUDIES OF MOTION SICKNESS.
1955
Cotzin, M., C. J. Hill, & G. R. Wendt
of motion on a vertical
path
apparent
the
of
XIV. Subjective repcrts
39:417-421
Psychol.
J.
Accelerator.

1,156
Coughlin, W. J.
(GEORGE F.

1955
SMITH).

See Also: Anon.

FORCE OF 10 HURRICANES BUFFET EJECTED PILLrr
Aviation Week, 14 November 1955
63(20):14-17

1955 George Smith'S Phenomenal Escape.

In this report, many of the technical and medical problems about
ABSTRACT:
supersonic ejected pilots are told for the first time by a survivor, testpilot G.F. Smith, who makes a low-altitude supersonic bailout and survives.
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1,157
Courtney, M.D.
1951
RECENT NAVY AERO-MEDICAL EQUIPMENT DEVELOPMENTS.
Dec. 1951
Journal of Aviation Medicine, 22(6):540-543

New developments in protective equipment for pilots of high performABSTRACT:
which include helmets and flying suits, improved bail-out devices
ance aircraft
and techniques and oxygen equipment.

1,158
HUMAN LIMITATIONS IN ýI'CRAFT CATAPULT
1955
Courtney, M. D., & J. L. Brown
PHASE II.
(Naval Air Development Ctr., Johnsv'.lle, Pa.)
AND ARRESTING.
Project NM 001 100 318; TED ADC AE 1407; 31 Dec. 1955
An investigation has been made of the nature of acceleration patterns
ABSTRACT:
The nature
obtained with existing catapults, including the XC-7 steam catapult.
of control which must be exercised on aircraft i mediately after launching has
This information was
been obtained from the Aeronautical Instruments Laboratory'.
compared with information obtained by interviewing a number of pilots as to the
nature of the control which they must perform during carrier take-off and arrested
With this background information, a simulated control task was devised
landing.
which would provide a basis for measuring performance decrement as a function of
acceleration.
Instrumentation for this control task has been assembled by the
Aeronautical Instruments Laboratory.

1,159
1942 STRUCTURAL CHANGES IN THE BRAIN CONSEQUENT TO TRAUMATIC
Courville, C.B.
DISTURBANCES OF INTRACRANIAL FLUID BALANCE Bulletin of the Los Angeles
Neurological Society 7:55-76

1,160

1945 COUP-CONTRECOUP MECHANISM OF CRANIOCEREBRAL INJURIES
Courville, C.B.
Archives of Surgery 45: 19-43, June 1945

1,161
A.
21-INCH HYPERSONIC WIND
Covey, R.E.
1962 XII.
AERODYNAMIC FACILITIES
TUNN EL
In:
Jet Propulsion Laboratory Research Summary No. 36-13 ASTIA AD 274 011
A preliminary investigation Test WT 21-C4C, was conducted to determine
ABSTRACT:
the minimum startingand running compression ratios for Mach Number 9.3 in the
The purpose of this test was to establish the existing
hypersonic wind tunnel.
In future tests, the minimum starcin g and
diffuser efficiency for the tunnel.

-
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running compression ratios for Mach Numbers 6.0 and 8.0 will be obtained.
Transient and steady-state heat transfer were studied in Test WT 21-ClOE by
JPL, using a 3-in. diareter hemisphere-cylinder model in the 21-in. hypersonic
Test WT 21-C22B was conducted by JPL as part of a program to develop
wind tunnel.
a small stagnation temperature probe useful in the hypersonic region. Test
WT 21-C22C was conducted by JPL as part of a program to develop a hypersonic
stagnation temperature probe capable of measuring the stagnation temperature,
without instrument error, over a large range of Mach Number, Reynolds Number,
and temperature.

1,162
Covey, R.E.
1962 XII. AERODYNAMIC FACILITIES B. 20-INCH SUPERSONIC WIND
TUNNEL
In: Jet Propulsion Laboratory Research Summnary No. 36-13 ASTIA AD 274 011
ABSTRACT: Test WT 20-484 was conducted by JPL to investigate the feasibility
of obtaining dynamic stability coefficients in a wind tunnel.
Test results are
currently being analyzed.
Future effort will concentrate on this and the
improvement of hartware and data acquisition and reduction methods.
Test
20-C43A was conducted to determine the usefulness of a heated stagnation temperature probe in surveying the tunnel thermal boundary layer and the wake behind
a cylinder in supersonic flow.
The cylinders used were 0.5, 1.5, and 2.0
in. in diameter.
Data were obtained at Mach Number 3.74.
The results of the
Test WT 20-482 was a test of North American Aviation
test are now being analyzed.
Company (Downey) 42-in. long, 10-deg included angle cone model.
The purpose
of the test was to investigate the effect of two-dimensional disturbance elements
on boundary layer transition with zero heat transfer.

1,163
Coy,

R. G.
1956
INVESTIGATION OF THE RELATIVE EFFICIENCY OF PILOT PARACHUTES.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC TR 56-147;
ASTIA AD-89 095; March 1956

ABSTRACT:
The relative efficiency of pilot parachutes MAI, MAlA, MAiB, and MAIC
was evaluated by measuring and determining the forces, impulses, and time to deplo)
ment when deploying a portion of the main canopy from a dummy mounted in a
vertical wind tunnel.
Pressure distribution tests were completed by measuring the
total pressures during simulated tree fall in a vertical wind tur'nel.
The results
indicated that Pilot Chute Type MAIA deploys in a shorter time than the other three
types tested for a dummy angle of zero degrees.
Types MAI and MAIB transmit less
energy to the test rig and have smaller average ano peak force values than Types
MAlA and MAIC at dummy angles of 0, 45, and 90 degrees.
(AUTHOR)

/
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1,164
Craddick, R. A.
1963
PSYCHOLOGICAL CORRELATES OF BIODYNAMIC STRESS.
(New Mexico State University, Las Cruces, New Mexico)
ABSTRACT: Current research studying psychological correlates of biodynamic stress
at Holloman AFB suggests several methodological problems.
An outline of the
methodologicdl approach being used and concurrent problems will be discussed.
Comparisons of performance on various psychological tests prior to and inmediately
after experiencing different "S" stress on sled-run impact are being studied.
Over-all performance changes following six months of biodynamic stress will be
measured.
Discussion of five subjects, exposed to over 500 cumulative "G" stress
will be discussed in terms of their test performances.
(Aerospace Medicine 34(3):
251, March 1963)

1,165
Cragun,

M.K.,

ed.

1962

THE FIFTH STAPP AUTOMOTIVE CRASH AND FTELD

DEMONSTRATION CCONFERENCE.

SEPT.

14-16,

(Minneapolis: University of Minnesota,

1961.

1962)

1,166
Craig, P. H., K. R. Coburn, R. F. Gray, & E. L. Beckman
1960
THE PATHOLOGICAL
CHANGES PRODUCED IN LARGE PRIMATES EXPOSED TO HIGH POSITIVE G WHILE LINERSED
IN A WATER CAPSULE.
(Paper, 31st Annual Meeting of the Aerospace Medical
Association, Americana Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
ABSTRACT: The biological changes which resulted when large'prirnateswere exposed
to high positive G while imnersed in a sealed, water-capsule have been evaluated
by standard clinical methods and by the use of gross and microscopic pathology
techniques.
The findings from these studies will be presented.
1,167
Craig, R. B. L J. E. Colleary
1961
EVALUATION OF TILE TE-15 and TM-19
RUNWAY ARRESTING GEARS WITH CARRIER-BASED AIRPLAY"ES.
(Naval Air Test
Center, Patuxent River, Md.)
ýIroj. TED No. PTR RSSH-31001, Serial

No.

F12221-263, August 1961.

ASTIA Doc.

No.

AD-264 588.

ABSTRACT: SWventy=four arrestmerts were performed into the TE-15,dual
enginL., roLary 'irak,', nylon tape arresting gear located at Edwards AF'.,
Califor;:ia.
.!,del A4D, F8U, and F3a1 airplanes are compatible for poweron landings at enaging speeds up to 170 kt.
The model A3D airplane at
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can occu.r under certain conditions.
The p, :-dant sc
r,
"cstcd VC)
of opt ium design for an .m,.rwncy gear.
It
is recc:
that ai';,
,
compitibility tests be conducted to dietermrine an opt i:`
pcid-lnt support
p
and that certain discrepancies in the arresting gear configuration be ihvesti.;ated which prevented testing of the arresting gear to maxiw-tm capacity
(Author)
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1961
SOME NEW NEUROPHYSIOLOGIC STUDIES, ON MOTION SICBNESS A.>.)
Crar.:. a.L.
(Paper, 1961 Meeting of Aerospace Medical Associatiun,
ITS THiERAPY.
Clhicago, April 24-27)
This study is

A!;STR7ACT:

concerned with determining the

locus of ef.i,&t

of

various anti-motion sickness druggs.
Although a number of currently avai'a'le
preparations have demonstrable prophylactive effects
against'motion sickness,
little
is known of the locus of their
effect
in the systems rnediati.-, autonom.ic
responz;•s to vestibular
stimulation.
If the vestibular
nerve and n-wc.cei are
affected, then intravenous administration of these drugs should modify the
responses of single cells
in the vvstibular
nucli-i to standard electr'ical
sti,:
lotion of the Eight Nerve in decerebrate and d&cereBellate cat.
Pocitive result>,
will
indicate that administration of these drugs to flying personnel rmýust be
on other vest ibular refrom the point of view of effects
considered carefully
sponses,
March

including spatial

disorientation.

(Aerospace

Medicine

32(3):277,

1961)
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Crampton,

(.H.

1958

VESTIBULAR

PHYSIOLOGY AJD RELATED PARA.E'ER5

IN ORBITAL

FLIGHT.- (Paper read at Symposium on "Possible Uses of Earth Satellites
Life Science Experiments", W-shington, D.C., 14-17 May 1958)

fur
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Crampton, G.H.
IN CATS.

1960
EFFECTS OF THE AROUSAL REACTION ON NYSTAG:,MUS }HABITUA1ION
(U.S. Army Xedical Research Laboratory, Fort Knox, Ky.)

A:MR.L Report No.

434,

24 Aug.

ABSTRACT:
decrement

The purpose of this
of ocular nystagmus

animal in
of alertness

total

darkness
or arousal.

1960.

ASTIA AD 242

786.

experiment is to examine the habituation or
found with repeated angular acceleration of an
and to relate
this
decrement to the animal's state
It was found that habituation of nystagmum; can be

att niir'i (d( '
a!erti'.n
"it. ani-ý,11 wit-h !,ourn ds.
however, neithcr occasional
alert nrv;
auditory .
-a-u
nor a cont •nu,•us alerts sustained by cutaneot:s
electric shock prevunt '..,ý,ituat ion fro;7 occurring.
turthermore, drowsiness of
of an animal, as indicattd ýy electroen-oraalographic analysis, is not the only
variable responsible for a decrem.ent of nystagmus.
Other factors, not yet
identified, must be of -importance.
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Crampton. G.HI.
1961
1rAT>TUATIO'N OF V32TIBULAR NYSTAGMUS IN THE CAT DURING
SUS'TAI'1N`D AROUSAL PROD[UCED BY D-AMPhiETA""INE.
(U.S. Army Mtedical Rt-suarch Lab., Ft. Knox, Ky.)
Report No. 488.
ASTIA AD 263 258.
ArSTRACT:
T>,, e observations were'designed to determine if habituation of ocular
ny',ta";"us in tolal dar\ness would occur when cats were main'tairued in a continuous
state of arousal with d-amphetamine sulfate.
A:phct a.'i:.o sorved to increase nystagmic output of the drug group by nearly 60
por cent over that of the control group, but the drug group showeU a habituation
that was equal in magnitude to that of the control group.
A loss of nysta,;mic output does occur in cats that cannot be attrLbted simply
to a loss of g;croralized arousal.
Other factors must be of importance to the
habituation, process.
Two factors that have been proposed, (a) learning, and
(b)

fatigue of sensory and neural structures,

are discussed.

1,172
TURTLE VESTIBULAR RESPON,'SE. TO ANGULAR
1961
W. J. Schvulm
1
Crampton, G. 11.,
(Army Medical Research
ACCELERATION WITH COIPARATIVE DATA FROM CAT AND MAN.
Z. ASTIA AD-21,
No.
r' ie'e,
',,
',
'
N J
Fert " ,'.
L•'J.,
879L
Under conditions in which visual cues were virtually eliminated, the
ABSTRACT:
box turtle, (Terrapene c. carolina) responded to angular acceleration with a
deviation of the head graded according to the intensity and duration of the
The head-turning continued throughout an acceleration and a subsequent
stimulus.
deceleration served to return the head toward its normal central position.
Habituation did not o:cur, nor could a vestibular ocular nystagmus be recorded.
A similarity was found between the turtle head turning response and the slow
phase of ocular nystagmus of cat and of man. (AUTHOR)
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Crpt

,

1

.L

.S;h~~
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~

1

F~1tA

R.I PO:;SES TO

,T
CO* T'A! lvVI'1 DAVI. FRO" CAT AND MA,
•\:;WL.\ R AtC F..I.RATVi,
.) U3ALRL Proj. 6X95 25 00.,
Ky•'
(USA
t'cd ilI. Restearch Lab. , Fort
Task C6, Rep. 471, April 19611.
To examire responses of the turtle (Terrapene c. carolina) to
ABST,ý.ACT:
an..,ular acceleration, four turtles were subjecteJ to a series of calibrated
angular accelerations in the horizontal plane designed to survey the relevant
In addition,
features of the head movement response to vestibular stimulation.
the head
Finally,
nystagmus.
vestibular
ocular
made
for
an exa~aination was
from
nystag-us
of
oct:lar
records
representative
with
was
compared
response
Recommendations were made concerning the usefulness of the
a cat and a man.
turtle for studying vestibular effects of accelerations existing during orbital
(Tufts)
space flight.
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EFFECTS OF AROUSAL REACTION ON NYSTAXUIS
1961
Crampton, G. H., & W. J. Schwam
Arerican J. Physiology 200(i):29-33
HABITUATION IN THE CAT.
NOTE: Reel 7, Flash 7, Item 10

The effects of the arousal reaction on the reduction or habituation of
ABSTRACT:
nys'tagmus in unanesthetized cat repeatedly ixtated in.darkncss were determined.
A reduction in nystagmus was correlated with drowiness as indicated by the e,,.ctrc
encephalogram, but alorting 'an animal by sounds occasioned only a temporary and
Further, a continuous arousal sustained by
partial recovery of ny,-tagmus.
It is concluded
cutaneous electric shock stimuli did not prevent habituation.
that drowsiness or reduction of alertness is not wholly responsible for the
nystagmic reduction and that other factors, not yet identified, play a powerful
role. (AUTHOR)
1,175ý
EFFECTS OF VISUAl. EXPERIENCE ON VESTIBULAR NhYSTAGM.JUS
1962
Crampton, G. H.
(US Army Medical Research Lab., Fort Knox, Ky.)
HABITUATION IN THE CAT.
Rept. No. 547, 13 Aug. 1962
Separate groups of ten cats each were exposed to-three specific varieties
ABSTR.ACT:
of visual experience during a series of angular accelerations, and then comparcd
on a test trial in darkness to three control groups of ten cats each that had receiv-A
the same acceleration experience but without concomitant visual stimulation.
ElectroAnimals were maintained in a high state of arousal with d-amphetamine.
oculographic recordings showed that the ny-tagmic rosponse decrement was prominent
for all six groups and that the visual experience neither hastened nor slowed the
(AUTHOR)
habituation process.

-
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Crampton,

G. H,

1962

E.'FECTSOF VriAJJL EX.

I! .HE

ON VESTIBU-AR N`YSTAG,'S

11ABITUATiON 1N TliE CT.
Acta Otolaryng

(Stocko1olm)

55:516-526,

Nov.-Dec.

1962.
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1962 TURTLE V!.STIBULAR RESPONSES TO ANCr'IAR
Crampton , G.F. anrd W.J. Schwa.n
ACCALERTION WIT'1 (O, ARATIVE DATA FROM CAT AND MAN
-321
,5
I
•
ol•l cal P sycholp~y,
Ph s iyl__
C,):-.-,irative
Jo ,urn I ,if
'55:: 315-2
uLo'i
&Ph
y &
(~~irot
~
Joun.I
Ur, cx condi-lions in which visual cues were virtually eliminated,
ABSTR..CT:
the box turý.c (T,ýrr•__Icne c. carolina) responded to angular acceleration with
a devi_,iun of tic head 'graded acco-ding to the intensity and duration of the
Th,0 hkad-t'irning continued throughout an acceleration and a subsequent
stink;Ius.
-normal central, position.
deceleration scrvwd tc return the head t.ward its
ocular nystagmus be recorded.
avestibular
nor
could
not
occur,
Habituation did
response and the slow
head-turning
turtle
the
between
found
was
A similarity
phase ot oculat nystagmus of cat and of man.
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19C2
DIR)IECTIONAL I•fBATANCF 31 VESTIBULAR NYSTAGMUS IN CAT
Cramptc.i, C,. 1
c~jLLUG R.E,
?.di;ATDi UIIIIR.CTIONAL ANGULAR A•E
OELERATICN.
Ky.)
(U. ,. Ar-y Y'dical R,-search Lab., Fort Kr.:,<
ASTIA AD 272 380
Report No. 529, Jin. 22, 1962.
Project No. 6X99-28-00i,
Also sec
Acta. Otolaryng. (Stockholm) 55:41-48, July-August 1962.
Cats were subjected to schedules of angular accelerations to
ABSTI-ACT:
du2, rmine if a marked nystagmic habituation to a-celerations of one direction
and thus cause a reduced nysta; 1 us to accelerations of the
would 'transf.
All testing t.yas in tot-il cInrkne"" and animals were
.. i
"ection.
It was found
..I-.
eu ii, a state of continuois arousal with d-amphetamine.
that haibituition does not transfer, that nysragmus in the ,intested direction
remains undiminished, and that 3 directional imbalance is the result.

1,179

i',
Act&.

AS'. ...

.. 2.
,..; ,•""t•"
I,.::.,.o >.,ica

.I,.AL.N.CEOF VESTIBULAR NNYSTAG1US
t::IDiL:CTIONAL ANGULAR ACCELERATION
55':41-48
July Aug.,1962

IN CAT

Cti
C..;:
wore subjected to schedules of angular accelerations to determinc
',ý5t,:niC habituation to accelerations of one direction wold
if a :.s.rkcd
I
"traa.; cr" .:nu L1iuS caus, a reduced nystagmus to accelerations of the opposite
Al. testing was in total darkness aad animals were maintained in
direction.
It was found that habituation
a stk,- o1 continuous arousal with damp etamine.
does not transfcr', that nystagmus in the untested direction remains undiminished,
nrnd thit a uirectional imbalance is the result.
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In a study of tie lethal levels of stress acceleration, 269 male
were subjectea to various combinations of magnitude and duration of
albino rats
rangedi from 169 to 336 g.
The we.ghts of the rats
or negative G stress.
,positive

AES:7\cT:

Centrifuges with ar,,s 3 and 8 ft.

in

radius were used.

Data on the mortality and

Strength-duration curves and
,gross pathology of the aninalp are presented.
The :,',inimum survival time (1CO% survival)
mathematical formulae are included.
was attained at 35 positive G, and the infinite survival (the force at which the
time factor ccases to be significant in the response) was at 12 positive G. The
spread of these values was sharply decreased for negative G: the minimum survival
time was reached at about 15 negative G while the str--o tolerated for an infinite
was about 3 negative G. Anox'ic'anoxia was postulated as the immediate cause of
(ASTIA)
death due to acceleration stress.
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LETHAL LEVELS AND GROSS PATHOLOGY OF RATS EXPOSED
1954
Cranmore. D.
TO POSITIVE AND NEGAI'IVE FORCES OF' ACCELERATION.
(U.S. Naval Air Development Cent er, Aviation Medical Acceleration Lab.,
Report No. NADC-MA-5410, 30 July 1954.
Johnsville, Pa.)
ASTIA AD 39424
T•'c; hundreýd and sixty-nine male albino rats were subjected to
ABSTRACT:
various combinations of magnitude and duration of po.'iti•ve or negative G
Data on the mortality and gross pathology of the animals are
stress.
presented.
Strength-duration curves and mathematical tormulae are presented to exuress
the probability of survival for male albino rats in terms of duration of
exposure and magnitude of acceleration.
Significant values of G stress are defined on a basis of a constant 'minirrum
survival time," and on a basis of "infinite survival,"where time ceases to. be
a significant factor in mortality from G stress.
Anoxic anoxia is pcstulated as the immediate cause of death due to acceleraThis hypothesis is examined in relation to gross pathological
tion stress.
time factors.
to
and
findings
1,182
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were. subject fd
e;'s,
c,",s
it n appropriate contrls,
Twcnt
n y-t'tw,) rhesus ,A
il',-ýN.CT:
xposure s at levels of 12 , 32, or 46 0
r
ac c e I rt ion Ior c tie or' r,,re
to
g,;.i
It v
oi.d
att

15 minutes
to accc lerat

killed
rihutc,

roderat,

to 9() days later.
,on
were 1 mi ted

ed,,-ia and scattered

Lesions

of the

hbraiin

that mi;iht

be

to occasional microscopic hcrorrhagcs,
These were found in less than
loci of cell loss.

Thus the changs in funchalIf of tlc animals and occasionally in controls also.
tion of tie cc~ntr,-.i nervous system that follow exposure to negative G cannot be
Neither do current histological techniques
attributd to ;aascular accidents.
reveal :h.,nge in morphology that can be related to changes in function.
Anim~al:, s'tmectc'd repeatedly to negative acceleration developed increased toler,ance a:, indica.ted by lcsscning. of peripheral hemorrhage and edema, and of the
These, chir-es were accompanied by enshock-lihe state induced by acceleration.
largmernt of the adrenal cortex 'and suggest that tolerance to acceleration may be
inc'rcu•,ed by appropriate schedules of conditioning.
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Crj: •.,

Ratcliffe

1956

i-..'SA.i0D CU iNTA PIGS AS TEST VANIYaLS.
>U',DC-XYA-5602; ASTIA AD-90 233
P..)

A STUDY OF ADAPTATION TO ACCELERATION WiLt
(Naval Air Development Ctr.,

Johnsvilltý

AI;,SI'ACT:
<Xp;crirm-..nts were conducted to explore the possibility of increasing
tol~ranc,, t) acc,.,elration stress by developing appropriate schedules of conditioni:n;.
Guin-a pigs a'2 rats were subjected rEnearedly to negative acceleration at
1IV, Is tLhat produ,'cd tti.iporary loss of halance and respiratory difficulty, facial
These signs decreased in
cd,:m.i a1d hIi:>.orrhalgcs from the nose, eyes. and ears.
~''nnLtu&', and, in some instance.s, disappeared completely as the schedule continued
in0
L
,rcisc,tolerance,, and evidence of slight to moderate adrenal
O~her a'n.of
cortical hypertrophy, led to the cerclusion that the' animals were undergoLig adaptation to acceleration stre.s:s, and that increased activity of the adrenal cortex is
(AUTHOR)
:i f.ictor in this process.
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11-iL\VIOR, >.DRT,.LITY, AND GROSS PATHOLOGY OF RATS U::DEP,
'956
Cranu..r, , D
J. Avi-ition Md. 27(2):131-140, April 1956
ACiI:LXIiTIVE SThI`SS.

A;STX.\Ci':

*To hundred an(

sixty-nine ma lc albino rats were subjected to

verieas co: !, nations of :e.'nitudc and duration of positive or negative g
on the mortailiLy and gross pathological findings of the animals
:,
StrStrcng.,th-durat ion curves and mnathcmatical formulae are
Src .'c". a,,.
to cx:prcss the probability of survival of male albino rats in terms
pr,,s,'nL,,
Significant
of c:.>', :oa 01 cxposure and i;oignitudI,, of acceleration stress.
strcas arc defined on a basis of a constant minimum survival
~on
a basis Of "infinite" survival, where time ceases to be a signite',
,d
This hypothesis is examined in
fro-a g strcss.
a.Ic
tot in :ortality
fic4:-t
'r, I

riOr

LuO

theLgross

pathological

-indinrs and

to time

factors.
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Crash injury Rcsear.h
195U
HPUN'A: TOLERA:2-E OF CRASH DECELERATIOT
3i Jan. 1950
(Crash Injury Rc-•,.arch, Curr,n.1
U,.iver:•ty Medical College)
ABSTRACT:
The acceleration-deceleration .research at Edwards AFB, in which
volunteers withstood decelerations of 35 g without injury, is discussed with
reference to cabin structure and body supports.
A review of the campaign for the
shoulder harness is included.
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Craven, C. W. & E. L. ICole
1960
MANNED SPACE OPERATIONS
In
Vistas in Astronautics--1960, Volutne III.
Proceedings of Third
AFOSR Astronautics Symposium, Los Angeles, Caiif., October 12-141
(Society of Automotive Engineers, Inc., New York, N. Y.)
Pp. 83-84.
October 1960.

.

ABSTRACT: A brief review is given of some of the activities ard problems
of manned space operations.' Acceleration, weightlessness, isolation,
work cycles, radiation, restraint and support, and ecological systems are
pointed out as areas in which intensified research is needed.
(Tufts)

1,
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Creer, Brent Y., Harald A. Smjcal & Rodney C. Win-rove
1960
CENTR7FU'G
STUDY OF PILOT TO_,EraCE TO ACCELEPATION AND TIlE EFFECTS OF
ACCELERATION ON PILOT P1kP'O[Rit'NC:
(Nat ional Acronautics and Space Adminis.tration, Wash. , D. C'.)
November
NASA TN D-337
ASTL AD: 245 411;
NASA N62-70911
A

~T•.C':
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-

*,ere

could be marked

dQ_,eass

iiL

pilot tracking; performance with increases in the nagnitude of the 'impressed
accelerat.ons. Pilot cor=.ents indicated that in order to have the same level
of control over tho vehicle, andintrease in the vehicle dynamic stability is
r2quircd with increases in the ma,nitade of the acceleration impressed on the
pilot.
It appeaý:s that a great deal of additional research work is warranted
in investigating the effccts of sustained accelerations on the pilot periormance.
The study indicated quite clearly the iv-provement in tolerance to
acceleration ti:nes which can be realized thrnuh relatively minor improvements in the pilot's
restraint system.
It would appear that with a suitable
restraint, the pilot's
tolerance to eyeballs-out accelerations can be made
equal to his tolerance to eye-balls-in accelerations.
It is suggested in

-

391

this study that more meaningful tolerance to acceleration times may be obtained
by using highly trained and highly motivated test subjects, as exemplified by
the test pilot.
Finally, pilot comments indicated a unanimous preference for the two-axis
class of sý.de controller over the three-axis class.
The pedal Lontrols used
in this study resulted in effective yaw control for mcst acceleration
fields of this investigation.
The experimental setup consisted of a flight simulator with a centrifuge
in the control loop.
The pilot performed his control tasks while being subjected
to acceleration fields such as might be'encountered by a forward-facing pilot
flying an atmosphere entry vehicle.
Information was obtained on the combined
effects of complexity of control task and magnitude and direction of acceleration
.forces on pilot performance.
Boundaries of human tolerance to acceleration
were established.
A comparative evaluation was made of the three-axis type
of side-arm controller and the two-axis type in combination with toe pedals
for yaw control.

1,189
Creer, B.Y.
1962
INFLUENCE OF SUSTAINED ACCELERATION ON CERTAIN PILOTPERFORMANCE CAPABILITIES.
(Paper presented at 33rd annual meeting of
the Aerospace Medical Association, 9-12 April 1962, Atlantic City)
ABSTRACT: The NASA has a continuing study of the effects of large acceleration
forces on the' pilot of a manned orbital or.space vehicle.
The objectives of
these studies have been to investigate the effects of acceleration on the pilot's
ability to perform the required tasks and on the effects of acceleration on the
physiological processes of the pilot.
These projects have been carried out using
the Aviation Medical Acceleration Laboratory Centrifuge, U.S. Naval Air Development Center, Johrisville, Pa.
The experimental setup consisted of a flight simulator with the centrifuge in the control loop.
In previous Ames Research Center
experiments, the influence of acceleration force fields up to 7 g on the pilot's
ability to perform- were investigated.
In experiments which have recently been
completed, the subject pilots have performed
-' ks while being subjected
r
i iuLs
;,urtioui up tQ 14 g lor the "eyeoalls out" directions, and 9 g for
the "eyeballs down" g field direction.
The followieig specific results obtained
to date from these research investigations will be presented and discussed:
1. Time tolerance to acceleration boundaries which are believed to apply to the
test pilot populati-n will be presented.
These boundaries were derived by
measuring the longest periods of time a test pilot can manually control a given
simulated vehicle, with no marked deterioration in his performance while
immersed in a spe-ift-!, nearly constant elevated g field.
(2) In these
centrifuge investigations, an ind2x of pilot pLrformance was obtained by
having the pilot track a randomly driven target while flying the simulated
vehicle.
The effect of acceleration on the pilot's ability to track the
target, as a function of the length of time, the magnitude and the direction
of the applied g field will be presented.
Information will also be given on
the maximum g beyond which the pilot could not be expected to manually control
the simulated space vehicle.
(3) Data have been obtained on the influence of
rate-of-onset-acceleration on pilot perfcrmance, and oii the pilot's timetolerance-to-acceleration.
These data will be presented and discussed in terms
of the maximum rate-of-onset-of-acceleration which will be encountered by a
vehicle entering the earth's atmosphere at parabolic velocities.
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Creswell, A.W., J. Ernsting et al.
11i59 DURATION OF PROTECTION AFFORDED BY
THE PRESSURE BREATHING MASK PRESSURE JERKIN AND A.NTI-G SUIT COMBINATION.
(RAF Institute of Aviation Medicine, Farnborough)
FPRC Memo. 117
ABSTRACT:
The protection against anoxia at 56,000 feet afforded by pressure
breathing at 60 mm Hg with the pressure mask, jerkin, and anti-g suit system was
investigated using the Mk 21 demand oxygen regulator.
Experi.-ents demonstrated
that two additional stresses are applied to the subject during pressure oreathing
with this system.
One is associated with the discomfort and stimulation of the
carotid artery baroreceptors due to the use of an oronasal mask to deliver the
pressure to the respiratory tract.
The other stress is that of anoxia due to the
use of an intrapulmonary pressure of 126 mm Hg absolute (alveolar oxygen tension
of approximately 50 mm Hg).
This pressure breathing system cannot be relied upon
to provide adequate protection against anoxia if the period of exposure exceeds
30 seconds at 56,000 feet followed by a descent to 40,000 feet at 10,000 feet per
minute.
It is recommended that the pressure breathing mask, pressure jerkin,
anti-g suit and the Mk 21 oxygen regulator combination should only be used in
aircraft which exceed an altitude of 50,000 feet by a small margin only and which
can descend from maximum altitude to below 40,000 feet rapidly.
(Author)
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Crisman, R. B., & C. L. Forrest
1957
HUMAN FACTORS IN THE DESIGN OF HIGH
PERFOANCE AIRCRAFT.
(Paper,SAE National Aeronautical Meeting, April 19571
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Critz, G. T., F. M. Highly, Jr.,
& E. Hendler
1963
DETERMINATION OF HUMAN
TOLERANCE TO NEGATIVE IMPACT ACCELERATION.
PHASE II.
(Paper, 34th Annual
Meeting of the Aerospace Medical Association, Statler-Hilton Hotel, Los
Angeles, Calif., April 29-May 2, 1962)

SUMMARY AND CONCLUSIONS:
Under the design conditions of this study; i.e.,
closed
seat angle, rate of acceleration prolonged by inhibiting devices, a helmet with
restraining devices, and a restraint system as modified for this project, healthy
adult subjects could tolerate without injury 14.5 plateau, 18.5 peak impact tailward G with duration of 60 milliseconds.
Rate of onset of subject G of 1540
maximal and peak subject G of 31.8 were tolerable.
Symptoms, chiefly of the central nervous systcm, were virtually abolished.
Other
symptoms and signs were fewer and less dramatic.
No cardiac arrhythmias were
noted, and the ride was "smoother".
Evidence is offered that neck stretching, either by over movement of the head or
under movement of the shoulders, may have produced symptoms.
The mechanism for the production of rebound positive G was undetermined from the
present study.
(AUTHOR)
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Crocco, G. A.
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Crook, J.M.
1963
RESEARCH LEADING TO =
ESTABLISMHNrr ^F PARAMETERS
FOR OKNI-DIRECTIONAL RESTRAINT ANDiOR CONTAINMENT FOR PILOTS IN AIRCRAFT.
(National Tcxtile Research, Inc., Raleigh, N.C.)
A.4STIA AD-400 920

ASSTRACT:
Investigations were directed toward the establishment of-methods,
utilizing broad woven fabrics, to accept, dissipate, and di-tribute impact
shock forces such as would be developed during sudden and abrupt changes in
acceleration caused by crash, high-speed maneuvers, and operational malfunction of various types of airframes.
These investigations included the
following:
(1) to determine the feasibility of employing broad wove-, fabrics
to effectively restrain, contain, and omni-position the body during abrupt
changes in acceleration;
(2) to determine the design parameters necessary to
provide lineal and/or area load acceptance of restraint garments;
(3)
to
determine the fabrics and weave constructions best suited to this application;
(4) to determine the fundamental requirements of body restraint with omnidirectional capabilities; and (5) to study the force distributions of the
fabric as it relates to imparting loads to the body.
(Author)

1,195

Crosbie, R., & r. Clark
1955
CAM DESIGNING FOR THE HMU•tN CENTRIFUGE.
(Naval Air Development Center, Johnsville, Pa.)
NADC-MA-5512
18 Nov. 1955.
ASTIA AD 86293.

ABSTRACT:
A mathematical analysis is presented for designing cems which con
the motion of the inner and outer gimbals in coordination with the speed of
human centrifuge so that the subject can be aligned ,with the resultant accel
tion vector.
The gimbal system consists of an outer g.mbal which rotates ab

rol
he
raut

a horizontal axis perpendicular to the centrifuge arm and of an inner gimbal and
perpendicular to the axis of the outer gimbal.
The analysis consists of the
formulation of curves which represent cam contours for desired resultant acc leration programs.
Various G programs are listed with th.ir respective formulas.
A method is described,for accurately reproducing the calculated results as c
contours.
An illuminated cam layout box is described for...accurately plottin the
cam contours.
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1,196
ELASTIC
1955
Crosbie, R., C. Clark, R. W. Lawton, J. W. Taylor, & M. Chianta
Air
(Naval
PHASE V. X-RAY CINEFLUOROGRAPHY
PROPERTIES OF MAMMALIAN TISSUE.
1955
Dec.
31
315;
Development Ctr., Johnsville, Pa.)' Project NM 001 100
Densitometric calibration procedures are in progress to allow the interABSTRACT:
position.
pretation of density changes in terms of organ thickness as well as organ
IntensiImage
X-Ray
Philips
and
Inoperative Westinghouse Fluorex Image Amplifier
fier tubes have been tested for electrode dirplacement and glass failure under
electrode
acceleration, the former to 12.4 G transverse with but slight reversible
electrode
detectible
no
with
transverse
G
9.6
to
displacement and the latter
Operative tubes are not yet available here,
Neither tube broke.
displacement.
the x-ray dose to human subjects by a factor
reduce
to
order
in
but are of interest
Measurement correlation has been achieved between the x-ray film
of ten to forty.
Work is in progress to
frames and the simultaneously recorded physiological data.
to other
visualizations
extend such measurements, particularly to 'relate the x-ray
computaand
measurements
Preliminary
measurements of respiration and circulation.
under
chimpanzee
a
of
supports
heart
the
of
tions have been made of the elasticity
acceleration.

1,197
DEVELOPMENT OF BIOLOGICAL AND RESEARCH APPARATUS
1955
Crosbie, R., & C. Clark
(Naval Air Development
FOR USE IN ACCELERATION AND DECELERATION STUDIES.
Project NM 001 100 303; 31 Dec. 1955; PHASE II
Ctr., Johnsville, Pa.)
ABSTRACT: The mathematics involved in the calculation of cam contours for acceleration program control of the human centrifuge were completed at a much earlier
However, due to repeated overhauls on the outer gimbal and the main
date (1951).
The
centrifuge control units, the completion of the report has been delayed.
report is now completed and, if one neglects distortion effects on the response
curves (these are negligible for low performance runs), methods are now avaiiale
which enable one to calculate and accurately lay out cams which control the
motion of the inner and outer gimbal in coordination with the speed of the human
centrifuge at AMAL in order to control the resultait acceleration vector with
respect to the subject.

1,190
DIRECTIONAL CONTROL OF ACCELERATIVE FORCES IN CENTRIFLUE
1956
Crosbie, R.J.
BY SYSTEM OF GIMBALS.
NADC-MA-5608.
(Naval Ai.r Development Center, Johnsville, Pa.)
See also J. Aviation Med. 27(6):505-511, Dec. 1956.
ABSTRACT: A two gimbal system of the human centrifuge is described and illusIn human centrifuge studies, by suspending the subject in a controlltrated.
able double gimbal system, as compared to placing him on a freely swinging
platform, the following beneficial results are derived: (1) It is possible to
vector out the tangential acceleration due to the angular acceleration of the
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centrifuge arm by proper movement of the inner gimbal, so that it is not felt
as a transverse G component of the resultant G. The oculogyral illusions of
the gondola tumbling are less unpleasant and less disorienting than the oculogyravic illusions caused by the rotating resultant G vector on a nongimbaled
centrifuged ride.
(2) The overshooting and oscillating of the freely swinging
platform are practically eliminated by the zight control placed on the outer
gimbal during its movement.
(3) The ability of the gimbals to operate singly
or in, combination allows for a great variety of jostling G patterns, typical
of uncontrolled aircraft.
These may be duplicated as often as necessary to
gain a statistical evaluation of the tolerance of the average pilot under such
conditions.
(4) Catapult G patterns may be partially reproduced by proper
positioning of the gimbals.
Valuable information for a preliminary study
on the catapult can therefore be obtained prior to actual catapulting,
under more precise control conditions and at a much reduced cost per run.
(5) The gimbal system may offer the means whereby a pilot, with the aid of
suitable instrumentation, may actually control his own ride under various
(SAM, Brooks AFB, Texas)
conditions.
1,199
Crosbie, R.J.
1956
UTILIZATION OF A SYSTEM OF GIMBALS ON THE HUMAN CENTRIFUGE
FOR THE CONTROL OF bTRECTION OF ACCELERATION WITH RESPECT TO THE SUBJECT.
J. Aviation Med. 27:505-511.
See also (NADC, AMAL, Johnsville, Pa.)
Rept. No. MA-5608, Aug. 1956.
ASTIA AD 107 772.

ABSTRACT:
Advantages of a centrifuge which utilizes a system of controllable
gimbals aver a freely swinging platform type of centrifuge are discussed.
Particular emphasis is placed upon the ability of such a system to eliminate
transverse and lateral components of the resultant acceleration on a subject
during an entire G run.
Although this elimination coulA be realized at the
center of the gimbal system, the secondary accelerations produced by the gimbal
motion itself,
which exist at all parts of the subject's body remote from the
center of rotation, could not be ignored.
However, it was found that the oculogyral illusions which resulted from these accelerations were less disturbing to
the subject than the oculogravic illusions which occurred on the freely swinging
platform.
Other advantages of this device which are discussed include the
elimination of the characteristic oRcillations of the freely swinging platform
and the addition of a greater variety of G programs to centrifuges in general.

1,200
Crosbie, R. J.
1956
FORCES DEVELOPED ON A CAR TRAVELING RADIALLY ALONG A MOVING CENTRIFUGE ARM.
(Naval Air Development Ctr., Johnsville, Pa.)
NAJ)C-MA5610; ASTIA AD-108 391
ABSTRACT:
Equations .are derived which enable one to determine the forces acting
or. a car traveling radially along a moving centrifuge arm.
These forces are of
interest in determining the feasibility of attaching a track to 'a centrifuge arm
which will provitle a device for priducing either a step or an impulse forcing func-
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tion. Ttie author concludes that the Coriolit LVLCe devnloped or, a'radil.y
Wving car is of such magnitude as to make this method of producing a step forcing
function extremwly difficuit, if not actually unfeasible.
Under certain limiting
conditions, the Coriolis force developed on this radially moving car may be canceled by proper control of the angular deceleration of the centrifuge.
This deceleration must generally be of such magnitude that the centrifuge is slowed considerably, and hence the production of a step forcing function without the disadvantages of the Coriolis force is practically impossible.
However, a definite impulse3
forcing function m~y be produced if the car is brought to rest at the end of the
track on the centrifuge arm by compressing a spring of known force constant.
This
impulse is nauch less, however, than that obtainable by a typical linear accelerator
or ejection seat device.
(AUTHOR)

1,201

Crosbie, R.J. and F. Gcllub
1959 A STRESS ANALYSIS ON THE INNER GIMBAL DRIVE
SHAFT OF THE HUMIAN CENTRIFUGE FOR VARIOUS GONDOLA LOADING CONDITIONS.
(U.S. Naval Air Development Ctnter, Johnsville, Pa.)
NADC-MA-5901; ASTIA AD 217 637.

ABSTRACT: Equations are derived which enable one to predict the effect of load
distribution in the gondola of the human centrifuge on the torsion stress of the
inner gimbal drive shaft under various dynamic conditions.
Experimental verification of these equations are obtained over a frequency range of the inner gimbal
from 0 to 1.1 cps at + 200. Si1utaneously the centrifuge acceleration was
increased to a 12 G level.
Ana .ysis of these results indicate that additional
loads in the gondola should be distributed to minimize unbalanced moments about
the center.
The extent of permissible moment unbalance may be obtained from the
equations derived herein.
In sme cases this requirement may necessitate adding
extra weights to counter-balanc, pay loads.
(Author)
1,202
Crosbie, R.J.
1959 THE REQUIEMENTS FOR MODIFICATION OF THE HUMAN CENTRIFUGE
FOR HIGH PERFORMANCE AIRCRiFT AND SPACE VEHICLE SIMULATION RESEARCH.
(U.S. Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 221 000.
NADC-MA-5907.
AbSTRACT: A proposed modification program for the human centrifuge at the
Aviation Medical Acceleration Laboratory is outlined.
Specifications are given
concerning c..etrifuge improvements as a dynamic si=ulator for space vehicle
studies such as the X-15 and Mercury Project and for g-tolerance and performance
investigations.
A proposed 100 g capability for the centrifuge is discussed and
an interchangeable capsule concept is explained.
Also presented are th- detailed
requirements for the complete p rogram along with criteria for a feasibility study
of the proposed modifications.
(Author)
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1,203
Crosbie, R.J.
1960
EXPLICIT EXPRESSIONS FOR THE ANGULAR ACCELERATIONS
AND LINEAR ACCELERATIONS DEVELOPED AT A POINi OFF CENTER IN A GONDOLA

MOUNTED WITHLN A THREE GIMBAL SYSTEM ON THE END OF A MOVING CENTRIFUGE
ARM.
( U.S. Naval Air Development Center, Johnsville, Penn.)
NADC-MA-6034.
ASTIA AD-248 216
ABSTRACT: That a gondola mounted within a controllable three gimbal system
on the end of a moving centrifuge arm has the capability of providing a more
realistic flight simulation than is possible with a two gimbal system has
generally been conceded. The Human Centrifuge at the Aviation riedical Acceleration Laboratory is being modified to provide a third gimbal (yaw) to its
present roll and pitch gimbal system also envisions a gondola mounted within a
three $imbal system.
This paper, although it does not offer any direct solution to the control
problem, does provide equations which will enable one to calculate both the
angular accelerations and linear accelerations developed at a point off center
of the gondola as a consequence of various combinations of gimbal motions
superimposed upon the centrifuge motion.
Grosswald (2) has developed the
equations for a two gimbal system and much of his notation is used in this
paper..

1,204

Crosbie, R.J.

1961

MODIFICATION OF THE HUMAN CENTRIFUGE AT THE AVIATION

MEDICAL ACCELERATION LABORATORY: PROGRESS REPORT CONCERNING.
(Naval Air Development Center, Johnsville, Pa.)
NADC-MA-L6101;,
ASTIA AD 251 947.

ABSTRACT: This report includes:
McKiernan-Terry Corp., Dover, N.J., "Johnsville Naval Air Development
Center Human Centrifuge Modification Program, (Job No. 19042)."
Technical
Progress Reports No. 1-6, Contract N62269-825, 31 Aug. 1960 - 21 Feb. 1961.
A proposed modification program for the human centrifuge at the Aviation Medical
Acceleration Laboratory is outlined.
Specifications are given concerning centrifuge improvements as a dynamic simulator for space vehicle studies such as Lhe
X-15 and Mercury Project and for G-tolerance and performance investigations.
A
proposed 100 G capability for the centrifuge is discussed and an interchangeable
capsule concept is explained.
Also presented are the detailed requirements.
(Author)

1,205
-

Cross, A.G. & J. Ball
FLYING
Lancet, 2:766

1943

SUBCONJUNCTIVAL HAZRRHAGE CAUSED BY ACROBATIC
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.1,206

Cross, C. A.
1959
A SPACE FLIGHT SIMULATOR.
Aeronautics 28-30, Feb. 1959

1,207
Crossfield, A.S.
1957
A TEST PILOT'S VIEWPOINT.
In Campbell, P.A., et al. SACE TRAVEL: A SYMPOSIUM.
L. Aviation Med. 28:492-495

1,208
Crossfield, S.
1961
FUTURE MANNED AIRCRAFT Lectures in Aerospace Medicine,
16-20 January 1961.
"(School of Aviation Medicine, Brooks AFB, Texas)
1,209
Crout, P.D.
1960 A METHOD FOR DETERMINING VELOCITY BY COMBINING POSITION AND
ACCELERATION DATA TAKEN ON THE SNORT TRACK (Naval Ordnance Test Station, China
Lake, Calif.) 28 Mar 1960; NOTS TP 2474, NAVWEPS rept. no. 7069;ASTIA AD-239
676
ABSTRACT: A method of combining accelerometer and track-coil data to obtain
velocity data using Lagrange p6lynomials is described.
Ai, error analysis shows
that under most conditions an RMS of less than 0.1 fps over a velocity range of
200 to 2,000 fps is possible.
(Author)

1,210
Cruchet, R. & R. Moulinter
1911 LE MAL DES AVAL-EIURS.
C.R. Acad. Sci.(Paris), 152:1114-1115
See also C.R. Soc. Biol. 82:677-679

(Aviator's Sickness)

1,211
Cruchet, R.
1911 LE VOL EN HAUTEUR ET LE MAL DES AVIATEURS (High-Altitude
Flight and Aviator's Sickness)
Revue scientifigue (Paris) 49(2): 740-744
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1,212

Cruchet R. and R. Mouliner
Compt. rend. Soc.

"

LE MAL DES AVIATEURS.
1919
de biol., (Paris) 82:677-679

(Aviator's sickness)

ABSTRACT: Aviator's sickness includes the following phenomena: more marked
vasomotor reactions, congestion of the face, humming in the ears, auricular
Aviators
pain, headache, tachycardia, sleepiness, and occasional syncope.
participating in high altitude flying must have good sight and perfect hearing.

1,213
1959
Cruchet R.
Rev Prat (Par)

THE ROLE OF SPEED IN AIRCRAFT.
1 October 1959
9:2709-13,

1,214
PASSENGER SEATS IN CIVIL AIRCRAFTC
1948
Cumberland, C. H. a G. S. Bovey
(Ministry of Supply, London) Air Transport
DESIGN CONS-JERATIONS.
Technical Memorandum No. 11, April 1948.

1 ,215
ROCKET-TUBE EJECTOR ADDS TO ESCAPE MARGIN FOR
Nov. 1956
Cushman, R.
Aviation Week 65(20):71-77
JET PILOTS.

ABSTRACT: Rocket-tube pilot emergency escane catapult is being readied for
The new ejector
tht Convair F.106 by the Talco Engineering Corp., Hamden, Conn.
uses a canted rocket inside a tube to give added ejection height at low altitudes
and to counteract' the air-blast deceleration at high speed.
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1,216

Da_-uet, J.

1946

Biol. Med.

PiYSICPATITOLOGIC EFFECTS OF ACCELFZ-ATIOr! ON THE AVIATOR.

35(ii):Ig7-219.

1,217
Dahms, J. G. and S. T. Ferguson
1958
FORCES IMPOSED ON PILOTS DURING INFLIGHT EM[ERGENCIES.
(USN, Air Dev. Ctr, Johnsville, Pa.)
Rept. No.
NADC-ED-5813, 2 July 1958.

1,218
Daigle, D.L. and J.0. Lonborg
1961
EVALUATION OF CERTAIN CRUSHABLE MATERIALS)
(Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena)
Technical report no. 32-120, ASTIA AD-266 550

ABSTRACT:
A series of static and.dynamic tests of crushable materials, using
drop towers and other devices, is described.
A crushable material may be used
to protect a relatively delicate object at impact by limiting the acceleration
applied to the object while absorbing the impact kinetic energy.
Materials
tested included balsa wood, aluminum honeycomb, and various foam plastics.
The tests were not, except in,the case of the balsa, extensive, nor' was any
specific engineering problem under study.
The materials were not rated.' The
intent was rather to develop a guide for the selection of materials for various
applications and a method of testing the materials.
(Author)

1,219
A STUDY OF THE MOTION OF A MIANNED-SAiLLLITE
Aug. 1960
Daily, Madison M.
(Air Force Inst. of Tech.,
RE-ENTERING THE EARTH'S ATMOSPHERE
ASTIA AD 201 592
Rept. No. GAO-58-2.
Wright-Patterson AFB, Ohio)
.--

ABSIRACT: A study is presented of the motion of a manned satellite re-entering
the earth's atmosphere at a desired maximum deceleration of 10 g.
The motion
of 3 non-lifting configurations were investigated from an initial altitude of
400,000 ft to the surface of the earth. The configurations consisted of a
sphere alone, a sphere and one parachute, and a sphere with 4 parachutes that
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were detached in a prescribed manner during re-entry.
Results obtained indicated that for a sphere alone or a sphere with one parachute, the maximum
angle of re-entr'r was 2* in order to keep the deceleration under 10g.
For
the configuration consisting of 4 parachutes and a sphere, the maximum angle
of re-entry was 60. This latter configuration appeared to be a feasible means
of re-entering the earth's atmosphere.
A reference bibliography covering all
of the problems of manied space flight is included.

1,220
Danaher, James W. and Anthony Sylvestro
1961
AVIATOR ESCAPE SYSTEM TRAINING
(Courtney and Co., Philadelphia, Penn.)
March
ASTIA AD 256 342
ABSTRACT:
The purposes of this study were to investigate Naval
escape system training needs and to provide information upon which
recormmendations could be made to improve training procedures and
devices.
These data were gathered by means of a literature study; a
Pilot Questionnaire; interviews with equipment manufacturers and training specialists; review and analysis of ejection accident data; and a
training film survey.
Recommendations were made regarding: the standardization of equipment and procedures involved in ejection, parachuting
ditching and survival; dissemination of accident information to all
pilots; added realism in training devices; and a more holistic approach
to escape training.
(AUTHOR)

1,221
Daniel, G. A., & C. F. Kasparek
1961
COMPREHENSIVE BIBLIOGRAPHY OF RESEARCH
REPORTS ISSUED OVER A NINETEEN-YEAR PERIOD BY THE U.S. NAVAL SCHOOL OF
AVIATION MEDICINE.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Bureau of Medicine & Surgery Proj. MR005.13-3001; Subtask 5; Rept. No. 3;
ASTIA AD 258 940.
ABSTRACT:
The Problem:
Inasmuch as a complete listing under one cover of all research
rvports issued by the U. S. Naval School of Aviation Medicine had not been
published since I May 1953, it seemed advisable that such a task be
undertaken.
Findings: The 772 reports listed cover many aspects and phases of aviation
and space medicine and show the trend which research has taken since
formal entrance of the School into the field of research in i942.
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1,222
Daniels, G. S.
1952
HUMAN FACTORS OF EXTENDED RANGE FLIGHT.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
Sept. 1952.

WCRD TN 52-57,

1,223
Danileyko, V. I.
1962
PHySIOLOGICAL REACTION OF TILE ORGA1,ISM OF SYALL
ANIMALS TO (PROLONGED TRANSVERSE ACCELERATION)
Fiziologichniv Zhurnal
(Jo,,rnil of Phyioiloc-. -- of rhe 0. 0. _Pomoletq Phvyinoogy Institute of
the Ukrainian SSR Academy of Sciences') 8(2):220-230, Mar.-April 1962
ABSTRACT;
This article was submitted for publication on 8/20/60, but the work
was done in 1957 and 1958.
The test animals were 259 albino rats, 49 aIbino mice,
20 siberian marmots, 12 pigeons, 10 sparrows, and one swamp turtle.
Groups of
these animals were variously subjected to transverse and longitudinal accLlerations of 18.1, 20.1, 21.7, and 23.5 G,s for periods ranging from 15 seconds to
90 minutes in a special centrifuge with a radius of 0.65 meters.
In some cases,
ECG,s were recorded and hystological investigations of heart and lung preparations
performed.
The results are given in detail.
White rats easily withstand 20.1
G,s chest-to-back for 10 minutes.
White mice took 23.5 g,s for 50 minutes, sideto-side without ill effect.
Most animals died after 35 seconds of 18.1 G,s
head-to-tail.
Forces of 20.1 G,s chest-to-back for longer than 5 minutes killed
the pigeons but the sparrows supported this for 30 minutes.
The turtle managed
to survive 20.1 G,s chest-to-back for 60 minutes without harm.
Barbamil narcosis
and hypothermia -- rectal temperature 24.0 to 26.0 c -- in white rats and
hybernation in the marmots increased the endurance to acceleration but dibazol tried
on the mice had no effect.

1,224
Danilin, B.S.,
1958
VTORZHENIE V KOSMOS (INVASION OF THE COSMOS)
Nauka i zhizn' 1957, No. 12, p. 4-8.
English Translation: Soviet Bloc International Geophysical Year
Information, (13),:2-10, 4 March 1958.

1,225
Danilin, B.
1959
LIFE IN THE COSMOS
Nauka i Zhizn' (Moscow) (7):3 4 -:j6, July 1959.

ABSTRACT: In this article the author discusses the possibility of man flying
in space.
He states that experiments have shown that the forces of acceleration can be best withstood it. a back-to-chest directicn. The ability Lo withstand acceieration increases sharply if a man is immersed in water.
The difficulty of controlling the space ship is increased by the state of complete weight
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The best method to
lessness which immediately replaces the high G-stresses.
counter the effects of weightlessness is to fasten oneself in the seat at the
beginning of the flight.
For ensuring the required physical load, rubber tractions in the region of the joints, and special G-suits can be used. Also studied is the possibility of creating artificial gravitation by rotation of the
cabin. (CARl)

1,226
(Zhizn' v Kosmose)
LIFE IN COSMOS
1959
Danilin, B.
27(7):34-36.
(USSR)
Trans. of Tekhnika Molodenzhi
D. C.)
Wabhington,
Services,
of
Technical
(Office
PB No. 59-22211
-Oct. 20, 1959.

1,227
Danson, J.G.
1934
J.R. Arriy M. Corps.,

THE SY1%1PTOMS OF VERTIGO.
63:167-68, Also; J.R. Nay.

M. Serv.,

20.205-16

1,228
Darby, T. D., L. I. Goldberg, P. C. Gazes, & S. R. Arbeit
1954
METHOD OF
OBTAININC; DIRECT-BODY DIS PLACEMENT-VELOCITY-ACCELERATION BALLISTOCARDIOGRAMS
OF THE DOG,
Proc. Society Exoerimental Biology & Medicine 86:673-676
NOTE: Reel 7, Flash 7, Item 35
SUMMARY: A method of obtaining direct-body displacement, velocity and acceleration ballistocardiograms of the dog has been described.
Ballistocardiograms
obtained by this method are similar to those of the human.
(AUTHOR)

1,229
Davey, C. T. and R. C. Good 1959
RESEARCH AND DEVELOPMENT ON A HIGH-G
STRAIN GAUGE ACCELEROMETER.
(Laboratories for Research and Development, Franklin Inst., Philadelphia,
Pa.) Rept. No. 4, 10 Jan - 9 Feb 59. AD 212 737.
Abstract:
Studies relating to the experimental determination of strain
distribution were continued. Scale model No. I was instrumented and a number
of static tests were made on it. Static measurements on scale Model No. 2
were repeated with a swivel head fixture in the test machine to obtain better
alignment of load. Both models were loaded under conditions of distributed
and concentrated loading. The scale factors of models 1 and 2 were checked
and found to be in agreement in two positions for distributed loading and
in five positions for concentrated loading. All of the positions where
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agreement occured were on the center line of the side struts. The regions
of the cyclinder and hole surfaces around an ongle of 30 degrees to a
horizontal plane through the hole axis were investigated with six addi tional strain gauges on y.odel No. 1. A tensional strain was found at this
location on the hole surface. The central axes of the struts appear to be
the best location for strain gauges in that they appear to be less sensitive to asymmetrical loading and would therefore be more applicable to the
accelerometer.
(Author)

1,230
David,

11. 1960
X-15 MOVES'NEARER SPACE FLIGHT
Missiles and Rockets 7(22):18-19, Nov. 28, 1960

ABSTRACT: This article discusses the biomedical instrumentation package which
telemeters and records data on the pilot's physical condition and his reactioto space-equivalent conditions.

1,231
David, H. M.
1961
HOW TO MAKE MAN EFFICIENT IN SPACE?
Missiles and Rockets 8(l):19, Jan. 2, 1961

1,232
Davidson, S.
1944
EVALUATION OF METHODS OF RESISTA.CE TO THE EFFECTS
OF G. (RAF, Institute of Aviation Medicine, Farnborough)
FPRC 599, Oct. 1944.

1,233
Davidson, S., & W. K. Stewart
1944
NOTE ON SO>ME PEYSIOLOGIC EFFECTS OF LOW
VALUES OF CENTRIFUGAL FORCES ENCOU"NERED IN FLIGHTT.
(RAF, Institute of
"Aviation Medicine, Farnborough) FPRC No. 573, 29 Feb. 1944
ABSTRACT:
Used 6 experirmental subjects.
(a) Operational tests showthat values of 2-12 to 3 "g", if frequently rvpeatvd,
cause fatigue, GI distu--ba-ces.
(b) Inmnediate fatigue is increased by factors such as unsuitable avrodN1ia;_,1i
properties and structural design of aircraft.
(c) Reduction in frequency of exposure and alleviation of r:onotony of fligirt
patterns help symptoms somewhat.
(d) Protection affor.ed by anti-"g" suits (FFS) is extremely irportant.
(e) In the design o' anti-"g" devices it is imiportant to have full protkction
against the lower v;lues of centrifugal acceleration as well as to prevent blacking out at higher v•lues.
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1,234
A STUDY OF THE CRITERIA FOR DAMAGE DUE TO CONTPOLLED IMPACT
1959
Davis, P. K.
(Master's Thesis, The University of
ON A SINGLE-DEGREE-OF-FREEDOM SYSTEM.
Texas)

1,235
FUDAMENTAL BASIS OF SPACE FLIGHT
1956
Davis, W. 0.
Jour. Astronautics 3(l):9-10, 25.
Spring 1956.
ABSTRACT:
In addition to the engineering aspects of space flight, the
psychological and physiological problems relatcd to survival of the crew
under the conditions of space (weightlessness, ultraviolet light, vacuuLntype environment) are briefly considered.
Mention is made of the problems
of nutrition, sewage disposal and conversion, air cohditioning and powering
of auxiliary equipment related to the thermodynamic cycle.

1.,236
Davydov, V. D., & N. Gurovskiy
1962
SCIENCE AND LIFE (SELECTED ARTICLES)
Nauka i Zhizn' 1961(9):34-36, 78-79
Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB,
io) FTD-TT-62-185/l+4, 19 June 1962
CONTEN r:
Davydov, V. D., From the Window of an IP'erplanetary Station,
GQrovskiy, N., Hypoxia,

1,237
Day,

R.1E.
(P

per,

961

X-15 SIMULATION AND T11E X-15 FLIGiT PROGRAM.

Parnel on Acceleration Stress of the Armed Forces-NRC Cor u•ittee

Bi>-Astronautics,
Ca if.)

6-11 March 1961,

NASA Ames R,:search Ctr.,

1,238
Dearbo:n, C. 11.and H. W. Kirschbaum
1931
MA.NEUVER.BILITY INVESTIGATION
O AN F6C-4 FIGHTING AIRPLkNE.
NACA TR-386, App. 497, in S
uventeenth
Arnual Ruports, NAC, , 1931.
(Wash., D. C.: U. S. Govt. Printir.' Off.

1931).

on

Moifett Field,

/
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1,1239
TIHE N'ATURE AND DUNATION*
1962
Dearnaley, E. J., .. T. Reason, & J. D. Davi:,,
OF AFTER--E.NSATIONS FOLLOWING TIHE CESSATION OF TURNING I:: A CHMIPML;K AIRCRAFT.
Aerospace Medicine 33(10):1224-1229, Oct. 1962
(1) Ten students and four instructors observed the
SUIZIA\RY AND CONCLUSIONS:
nature and duration of their after-sensations foll'owing the cessation of a 45
(2) Observations were
degree banked turn at 90 knots in a Chipmunk Aircraft.
(a) eyes closed, (b) eyes open under an instrument
made under three conditidns:
(3) The
hood, and (c) eyes open with attention directed ýowards the horizon.
after-sensations always included a component described as rotation in the oppo(4) Some observers reported a component of
site direction Lo the stirulus turn.
descent and described their after-sensations as a slipping turn or spiral. dive.
(5) The after-sensations gradually decreased in intensity and thc' .-nd points were
difficult to detect.
(6) The durations of the after-sensations experienced with
closed eyes were in general accord with th6 published psycho-physical data.
(7) The durations of the after-sensations diminished as the amount of visual
(8) The more experienced pilots
information about the true state increased.
(a) that
(9) It was suggested:
reported after-sensations of shorter duration.
the experience of a slipping turn or spiral dive was the result of interpreting
the decrease in the resultaAt acceleration as descent and compounding this with
the after-sensation of rotation, and (t) that learning to fi, involves the gradual
establishment of veridical perception by reducing vestibular sensations learnt
to be misleading and that failure of this system may account for some cases ol
(AUTHOR)
disorientation reported by experienced pilots.

1,240
PROBLEMS OF ATTITUDE CONTROL OF SATEL1.958
DeBra, D. B., & E. V. Stearns
(Tech. paper No. 58-961, read at
LITES AND INTERPLANETARY VEHICLES.
AIEE Space Flight Symposium, Buffalo, 24 4une 1958)

1,241
1957
ALCUNZE CONSIDERAZIONI SULLE LESIONI
De Cilia, F., & P. Italiano
TR'•AM'%ATICHiE VERTEBRALI DA INCIDENTE DI VOLO (CONSIDERATIONS OF TRALNATIC
Revista di Medicina
VERTEBRKL LESIONS CAUSED BY AIRPLANE ACCIDENTS)
Aeroraut'ca (Roma) 20(2):262-268, April/June 1957

1,242
Dee,
-

A 906b,(,Gf G-POV1ND COMINED ENVIRONENTAL CENTRIFUGE.
l1%b2
P.
(Institute of Environmental "sciences, Mt. Prospect, Ill.) Reprint 62-161

ABSTRACT:

TI e
T

-ed

for

ti.Orough

and

occurate

testing

of missile

propulsion

co-pont nis under simulaIt' J op, ration,3al conditions prior to their actual integra-

tion into the missile system is impr-itive
e*fectivw.weapon or space vehicle.

in order to gain a reliable and
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During 1957, the U. S. Air Force Air Research & Development Command (now Air
Force Systems Command) initiated a component improvement program which called
for an accelerated effort to design, develop and test new and advanced components for ballistic missile systems as well as an extensive test program to
determine the maximum performance range for existing missile components.
One phase Gf this program involved developing test facilities at the Edwards
AFB Rocket Site, located in the northwest corner of the Mojave D .iert.
One of the major facilities to be developed was a Combined Environmental
Centrifuge. The purpose of this paper is to describe the design considerations,
construction details, instrumentation ond operating techniques for this
facility, which to the best of my knowledge is the largest in the United States.

1,243
de Gaulejac, M. R.
Presse Med.

.1939
47:1035.

[PERILS OF THE PARACHUTE]

ABSTRACT: Apart from really bad accidents the parachutist may suffer injury to
the abdomen and thorax through the ;.hock of arrest when the parachute opens.
The force felt by the airman may be anything from 300 to 1,000 kg.; in the
Research is being undertaken to
French Air Force it must not exceed 900 kg.
lessen the shock, and the suggested means include a special arrangement of the
silk panels, and elastic valve at the top of the parachute, and check-straps to
make the opening gradual.
The arrangement of the harness is very important.
If
it confines only the upper part of the body the man is in considerable danger,
but if it holds the lower limbs as well and forms a seat he can withstand a
much more abrupt opening without damage.

1,244
De Haven, F.
1941
MEASURES FOR INCREASING SAFETY OF FLYING PERSONNEL
IN CRASHES.
(National Research Council, Cnmnittee on Aviation Medicine, Washington,
D. C.)
CAM Report no. 34, 14 November 1941.

1,245
DeHaven,

H.

1941

MIRACULOUS SAFETY

Air Facts 4(3):21-26.
ABSTRACT:

Many valuable facts have remained unknown which can be studied by
relating injury results to forces expressed under circumstanues to which the
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body is accidentally exposed. The study of lack of injury and ot relating
injuries to established forces offers a unique field for investigation, one
involving a number of sciences, but specific to none.
However, it becomes more
nearly being the science of safety.
Deceleration experiments have proved that
proper positional distribution of pressure can reduce injury during an impact.
Several cases are cited on the velocity-to-pressure conversion with its resultant
lack of injury effect on the body.
Safety in light planes is a tremendous MM. for the entire aircraft 1ndi.try if
it is to meet the years just Ahead.
This *act will unquestionably burt the wiaule

aircraft industry in the very near future, for Young America wants to fly and
will. But pilots in the future will be mostly civilian "week-end pilots." 'Weekent; pilots" will, of course,

make plenty of mistakes,

and these mistakes in

quantity are going to set up a propaganda result which will cost the aircraft
industry millions in planes, motors, tires, and instruments not sold - and Airline passengers not carried.

Happily there is evidence on every hand that the

velocity involving most of the light plane crashes is
handled through safety engineering.

not too great to be

1,246
De Haven, H.
1942
MECHANICAL ANALYSIS OF SURVIVAL IN FALLS FROM HEIGHTS OF
FIFTY TO ONE HUNDRED AND FIFTY FEET.
W
Med. (Chicago)2(4):586-596.
ABSTRACT:

Seven cases of free fall in which height of fall was exactly known

and speed conservatively estimated are analyzed.

It

is concluded that the

human body can tolerate and expend forces up to, 200 times gravity for brief
intervals durin2 which the force acts in transverse relation to the long axis
of the body.

1,247
DeHaven, H.
1943
INJURIES IN 30 LIGHT-AIRCRAFT ACCIDENTS.
Medical
Data and Crash Details from Field Investigations of the Civil Aeronautics Board.
(National Research Council, Div. of Med. Sciences
acting for the Committee on Medical Research of the Office of Scientific
Res. and Dev. Committee on Avn. Med.)
Report No. 230, 17 November 1943.

1,248
DeHaven, H.
Aero Dig.,

1944
CAUSES OF INJURY IN LIGHTFLANE ACCIDENTS.
44(5):51-55,206.

ABSTRACT.
The ability of the human body to survive crash forces which exceed
the strength of aircraft structures seems remarkable, yet in one series of
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accidents studied, 77% of the planes were washouts, with another 17% requiring
complete overhauling, while only 47Z of them resulted in fatalitieA.
The main
factors in the construction of safe planes are the use of rugged resilient
structure which will not shatter completely and the locating of controls, bracel
tube clusters and panels where the head and body will not strike them in time
of crashes.
It has been suggested that the occupants be seated a foot or so
further back in the fuselage, and it must be remembered that in crashes of twoseater tandem type planes injuries to the front occupant are 1-1/2 as coon
as Injury to the rear occupant.
Some head injuries to the passenger occur
because his head strikes the front seat. Greater space should be allowed here.
Also to be considered in view of the increasing popularity of the pusher-type
plane is the fact that this type has three times as many fatal accidents as
the tractortype, and at least twice as many serious accidents.

1,249

DeIaven, H.
Mech.

1944
Enkng.,

MECHANICS OF INJURY U4DER FORCE CONDITIONS.

66:264-268

ABSTRACT: Studies have indicated that a human being can withstand more than
100 g, and be stopped from a velocity of 50 miles an hour within a distance
of six inches without injury if the force of contact iq sufficiently spread
On the other hand a speed of 15-miles per hour can cause death if the
out.
momentum of the head is not checked during rapid deceleration of surrounding
If a ten-pound object (the approximate weight of a human head)
structures.
falls one foot3 and strikes an area about one inch square,' it undergoes a
Deformation of
force of 480 quarter-inch pounds spread out over this area.
If, however, the head under the same conIitionr
the skuil would be very slight.
strikes an object one centimeter square, the force would be 2800 lbs./cm.
This would cause a puncture fracture.
In addition to skull fractures, injuries to the spine are almost unavoidable
Shoulder-harnesses,
if the,momentum of the head is not checked in crashes.
bulky as they are, protect the operator by stopping this forward momentum.

1,250
DeHaven, H.
1945
THE RELATIONSHIP OF INJURIES TO STRUCTURE IN SURVIVABLE
AIRCRAFT ACCIDENTS.
(National Research Council, Committee on Aviation
Medicine)
Report No. 440, 9 July 1945.
ABSTRACT: This report is supplement to CmR-CAM Report 230 issued Novemeber 17,
1943 in which relative injuries in the forward and rearward seats of 30 lightaircraft accidents were analyzed.
.

-
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Trends indiThese 30 accidents are now included in a larger body of material.
cated by the limited data of the first report are studied in relation to 110
accidents in fore and aft seating and 75 accidents in the side-by-side seating
arrangement.
The conclusions reached rre that:
(a) In accidents where cabin structure is distorted but remains substantially intact the majority of serious and fatal injuries are caused by dangerous

cabin installations.
(b) Crash force-sufficient to cause partial collapse of present cabin structure--often is survived without serious injury.,
(c) The head is the first and often the only vital part of the body exposed
to injury.
(d) Fundamental causes of head injury are set up by heavy instruments,
"solid" instrument panels, seat backs, and unsafe design and arrangement of
control wheels.
(e) The probability of severe injuries of the head, extremities, and
the chest is increased by failure of safety belt assemblies or anchorages.
In one type of aircraft studied, safety belt failure occurred among 70% of
the survivors.
(f) Failure of the 1000 pound safety belt occurred in 94 cases among
260 survivors. Only survivors showed. evidence of injury of abdominal viscera;
2 of the injuries:were classed as serious.

1,251
MONTHLY REPORfS AND PERIODIC BULLETINS FROM
1945-49
DeHaven, Hugh
(School af Medicine, Cornell University,
CRASH INJURY RESEARCH PROJECT.
New York, N. Y., 1945-49)

1,252
CRASH INJURY PROJECT.
1946
Delaven, H. et al.
(National Research Council, Committee on Aviation Medicine)
31 January 1946.
Special CAM Report OFMcmr-121.

1,253
CRASH RESEARCH FROM THE POINT OF VIEW OF CABIN DESIGN.
1946
De Haven, H.
In Aero. Eng. Rev. 5(6):11-17, June 1946.

I
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1,254
- JUNE 30,
1947 CRASH INJURY RESEARCH REPORT, JULY 1, 1946College)
DeHaven, H.
Medical
University
Cornell
Council,
Research
(National

1947

1,255
INFORMATIVE ACCIDENT -- 1 JANUARY 1947.
1947
(Crash Injury Research, Nattonal Research Council, Washington, D.C.)

Detaven, H.

1,256
INFORMATIVE ACCIDENT -- 12 FEBRUARY 1947.
1947
DeHaven, H.
(Crash Injury Research, National Research Council, Washington,

D.C.)

1,257
INFORMATIVE ACCIDENT, NO. 3 -- 5 MARCH 1947.
1947
DeHaven, H.
D.C.)
(Crash Injury Research, National Research Council, Washington,

1,258
DeHaven, H.
RESEARCH.

FINAL REPORT, NATIONAL RESEARCH COUNCIL CRASH INJURY
1948
30 June 1948
(Cornell University Medical College)

.1,259
INFORMATIVE ACCIDENT NO.
1948
De Haven, H. and R. M. Petry
INJURY RESEARCH
(Cornell University Medical College, New York,'N. Y.)
May 7, 1948

7, CRASH

1,260
SUMMARY REPORT FOR THE FILCAL YEAR
CRASH INJURY RESEARCH.
1950
DeHaven, H.
AFB,
(Air Materiel Command, Wright-Patterson
1 JULY 1949 TO 30 JUNE 1950.
Ohio) AF TR 6007, Sept. 1950; ATI No. 94 824

ABSTRACT:

At present,

investigation of aircraft

(and automobile) accidents is

-412-

aimed chiefly at determination of causes of accidents rather than causes of injuries. In spite of measures to prevent accidents the number of people injured and
killed annually continues to mount.

The Crash Injury Research project has developed anaccident reporting system to
obtain accident data and related injury details. The data are' recorded and analyzed
to determine repeated causes of serious and fatal injuries in survivable accidents.
Findings are made available to manufacturers, designers, and aircraft engineers.
Manufacturers are increasingly interested in "crashworthiness" as a design fe-ture
in aircraft, and three new civilian planes are now being built which incorporate
most of the safety features recommended by CIR.
CIR urges that crash tests be undertaken to determine the energy-absorbing capacities of various types of lightplane structure under crash conditions.
Twenty-six recomnendations are made for increasing crash protection in personal

aircraft.

(AUTHOR)

1,261
Delaven, H.

1950

CRASH DECELERATION,

CRASH ENERGY,

AND THEIR RELATIONSHIP TO

CRASH INJURY. (Air Materiel Command, Wright-Patterson AFB, Dayton, Ohio)
AF TR 6242, Dec. 1950; ATI-104 127
NOTE: CARl P&S l.8aa
ABSTRACT: Crash energy, -energy absorption by structure, and crash forces are
discussed; the relationship of these factors in providing protectior from serious
or fat'al injury in survivable aircraft accidents is illustrated by theoretical
cases which are compared with actual crash results.
Although considerable data 'now is available on causes of injury among survivors
of aircraft accidents, the magnitude and duration of forces occurring in crashes
remain unknown. It is proposed that crash tests be undertaken to study factors
now contributing to safety or injury in accidents and to provide engineering data
whereby safety in survivable accidents can be increased by structural design.

(AUrTOR)
1,262
De Haven, H.
1951
CRASH INJURY RESEARCH.
YEAR 1 JULY 1950 - .30 JUNE 1951.
(USAF, AMC, Wright-Patterson AFB, Ohio)
AF TR no.- 6523.

SUMMARY REPORT FOR FISCAL

1,263
De Haven, H.1951
HANDBOOK FOR AIRCRAFT ACCIDENT INVESTIGATORS COOPERATING
IN CRASH INJURY RESEARCH.
(Crash Injury Research, Cornell University Medical College, New York, N.Yo)

CIR H-2
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1,264
INFORMATIVE ACC:DENT RELEASE N'). 13, 30 AUGUST 1951.
1951
DeHaven, H.
(Crash Injury Research, Cornell University Medical College, New York,
New York) 30 August 1951.

1,265

DeHaven, H.

1951

NAVY
A STUDY SPONSORED BY THE DEPARTMENT OF THE

A&W AIR FORCE: SEMI-ANNUAL PROGRESS REPORT.
Medical College)
(Crash Injury Research, Cornell-University

January 1951.

1,266
PACKAGING THE PASSENGER
1952
De Haven, H.
SAE Journal 60(6):55-56, June 1952
ABSTRACT: During the last ten years, there has been a slow but steady
increase in the deliberate use of aircraft configuration to protect pilots
Many of the development. should be useful
and passengers in accidents.
in cutting the crash-injury rate in passenger cars.
The most frequent injuries in survivable aircraft and automobile accidents
are fractures of the skull, lesions of the brain, smashing of facial bones,
Studies in 1942 on impact velocities
and other dangerous head injuries.
and data from plane accidents led to studies of the injury potential of
Shoulder harness does an amazing job
objects comionly struck by the head.
The
of protecting the head, but is hot even on the horizon for autos.
but
head
the
of
velocity
the
safety belt does not effectively check
modifies the injury-potential area.
Crash-engineering has been built into the instrument panels, windshields,
In six new
flooring, rudder pedals, controls, et cetera, of aircraft.
planes crash-engineering has been extended to the cabin and its adjacent
The use of structures to protect the body in accidents is a
structures.
vey young engineering art. Without specific crash-injury data, engineers
cannot understand the factors responsible for dangers and cannot judge the
need for safer design. The only way to find out is to extend the scope of
present accident investigations and, in addition to getting reports on
typical causes of accidents, get reports on typical and repeated causes of
(Journal of Aviation Medicine 23(5):533-534, October 1952)
'injury.

1,267
ACCIDENT SURVIVAL--AIRPLANE AND PASSENGER CAR
1952
DeHaven, H.
Preprint No. 716, 1952.
(Society of Automotive Engineers)

-
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1,268
Do Haven, H.
(Paper

AIRPLANE AND PASSENGER AUTOMOBILE.
ACCIDENT SURVIVAL1952
Engineers, Jan. 1952.
Automotive
of
Society
Annual Meeting,

Part of a symposium of "Packaging the Passenger")

and provide greater "crash
ABSTRACT: Efforts to increase "crashworthiness"
and automobiles are not
safety" by the improvement of details in aircraft
safety in aircraft are
greater
new. Because the principles used to provide
for increasing the
engineers
closely related to principles used by packagfng
discusses the
author
the
transit,
in
protection and safety of valuable goods
used by packaging
concepts of crash safety in relation to basic concepts
e*f.'neers.

1,269
THE SITE, FREQUENCY AND DANGEROUSNESS OF INJURY SUSTAINED BY
Delaven, H., 1952
(Dept. of Public Health & Preventive
800 SURVIVORS OF LIGHTPLANE ACCIDENTS.
Medicine, Cornell University Medical College, New York, N.Y.) July 1952.
ATI-172 675
ABSTRACT: Absence of injury in the Hi-G. deceleration tests at Muroc, and limited
body damage in many severe airplane crashes suggest that injuries are not a direct
function of crash force. Herein analyzed are injuries sustained by 800 survivors
of lightplane crashes; each of the survivors used only a safety belt as a restraiq.ing and protective means in crashes.
Five analytical procedures are followed to provide basic material'from which to
draw conclusions: (1) a segment of current data is 'compared with data from an
early CIR report to determine whether early trends now are statistically confirmable; (2) the site and frequency of injuries are examined in order to determine
the relative constancy and Variability of the injury pattern produced by survivable
(3) the frequency characteristics of the injury pattern are
aircraft accidents;
(4) dangerous-to-life injuries are examined and
investigated and interpreted;
(5) the degree of correlation between injury seriousness and accident
discussed;
severity is established.
Statistical analyses show that (1) the trends demonstrated in early CIR data are,
confirmed; a low incidence of strains of the neck and da.mage of cervical vertebrae,
(2)
and a high frequency of damage to the head and extremities is'established;
th.!re is a distinct and constant pattern if injury among survivors of lightplane
between
crashes who wear only safety belts; (3) a positive relationship exists
body areas from the safety
the frequency of injuries and the distance of damaged
injury are surprisingly
belt; bruises of the hips and evidence of intra-abdominal
rare, despite violent snubbing action by standard two-inch safety belts with
injury to one body area usually is not
holding capacities of 1000 to 2000 pounds;
(4) dangerous head
dependent on the occurrence of injury in another body area;
spinal injuries are likely to
injuries are sustained by nearly 18% of survivors;
-endanger -ifefar more frequently than- lower torso injuries;--(5-Y-of all the variance----------in seriousness of injury, only 22% of this variance is dependent upon variation in
accident severity.
The statistical evidence provided in this report shows that injuries are not a
direct function of crash force; the data indicate that injuries in survivable
(AUTHOR)
accidents are largely subject to control by engineering and design.
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1953
De Haven, Hugh, Boris Tourin, & Salvatore Macri
AIRCRAFT SAFETY BELTS: THEIR INJURY EFFECT ON THE HUMAN BODY
(Crash Injury Research, Cornell U. Medical Coll., New York)
July
ASTIA AD-14 643
ABSTRACT: An examinatibn was made of the injuries sustained by 1039
Chi-square methods were employed in
survivers of 670 lightplane crashes.
,statistical analyses to relate the use of the belt and body injuries of
Safety belts were shown to be an infrequent cause of injury
survivors.
and to serve as effective protection. Severe snubbing action of safety
belts as seen in 80 cases showed no significant correlation with the
occurrence of intra-abdominal and lumbar spine injuries. Critical intraabdominal and lumbar spine injuries appeared related to each other and to
Bruises and minor contusions were attributable
vertically acting forces.
to safety belts. -Injuries which occurred without any signs of snubbing
Injuries
were jolt loads transmitted by supporting structures and seats.
of the upper and lower torso were associated with and increased by failure
The percentage of all trunk injuries susof safety belt installations.
tained by users and nonusers of safety belts were similar. No increased
frequency was observed in injuries to the torso, neck, and spine by the use
of the belt. Survivors not using safety belts suffered more serious injury
Upper and lower torso injuries were also related
than those that used them.
Dangerous-to-life injuries of head and
to failu.:e of belt installations.
(ASTIA)
body were associated and increased with vertical crash forces.

1,271
CHARACTERISTICS OF THE NYSTAGMIC
1961
DeJudicibus, C. and L. Carbonara
RESPONSE TO ACCELER.TIVE STIMULI OF DIFFERENT PHYSICAL VALUE.
In Boll. Mal. Orecch. 79:635-640, Nov.-Dec. 1961 (Italy).

1,272
BILATERAL FRACTURE OF ASTRAGALUS AFTER A PARACHLUTE J"MP.
1917
Delaphchier
La Presse medicale, Paris, June 4, 1917.

1,273

Denisov, V. and M. Klevtsov

1961

BIOTELEMETRY

Trans. of Radio. Moscow (USSR) (10):16-17, 1961.
(Joint Publications Research Services, New York, N. Y.)
26, 1962.

3PRS 12074,

Jan.

-
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1,274
Dempsey, C.A.
1961
HUMAN PROTECTION IN ABRUPT ACCELERATION ENVIRONMENTS
In: 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7. 1961. Washington, D.C,
(Mt. Prospect, Ill.:
Institute of Environmental Sciences, P.O. Box 191) Pp. 365-370
ABSTRACT:
The accelerations encountered in space flight are divided into three
distinct segments:
vibration, abrupt acceleration and long term acceleration.
When these forces are acting as an 'integrated function they produce a singular
subjective experience to the individual.
The various maneuvers of manned space
flight which produce abrupt accelerations are soft surface landings, emergency
escape, air
deceleration and hard surface landings.
In addition, the potential
hazard of explosion is significantly increased in space vehicles and forms another
major source of high transient accelerations.
The human body can ba categorized as a complex combination of systems
which respond to the abrupt acceleration forces in accordance with the laws of
a viscous/elastic system under the action of a constant unbalanced force or
harmonic motion.
While the body might at first
appear to act as an integrated
whole; it in reality, is segmented into four different parts which respond
individually to the force and then in turn transmit their response to the other
segments.
These individual segments ire:
dorsal cavity, thoracic cavity,
pelvic cavity, and body extremities., Vital body organs can sustain high
transient accelerations when the force vector is oricnted *in the proper direction
and the body is completely supported throughout the load period.
Present
research efforts are dedicated to the premise of completely understanding the
protective requirements which are necessary to sustain the astronauts during
abrupt acceleration conditions in all
areas of aerospace operations.

1,275

Denisov, N.
Trans.

and S. Borzenko
1961
GAGARIN'S FLIGHT.
of mono. Polet Gagarina: Materialy. Opulikovannyee v Pravde,

Moscow,

1961.
Sept.

17,

1962

ASTIA AD 287 715

CONTENTS:
The first
flight of man into outer space
Commumist Yurii Gagarin:
the first
Cosmonaut

1,276
Denisov,

N. & S. Borzenko
1962
POLET GAGARINA (MATERIALY, OPUBLIKOVANNYYE
v "PRAVDE") GAGARIN'S FLIGHT.
(Foreign Tech. Div., Air Force Systems Coimmand,_ Wright-Patterson--AFB-,
Ohio) FTD-TT-62-844 from tzdatel'stov "PRAVDA",
Sept. 1962.
ASTIA AD 287 715

ABSTRACT:

It' was on 12 April 1961 that the Soviet Union carried out the first

4

-
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manned flight int juter space.
The spaceship "Vostok, " with the USSR pilot
cosmonaut Yu. A. %.agarinon board, wasplaced into oroit as a satellite of
the
earth.
The satellite vahicle without the last stage of the rocket-carrier,
weighed 4,725 kilograms.
On the basis of refined data obtained through the

evaluation of all measurements,

the perigee was at 181 kilometers, and the

apogee was at 327 kilomcters; the inclination of the orbit was 640 and 57
minutes.
Having completed the orbital flight, the satellite vehicle returned
to earth successfully, landing, in a designated area of our country. This
publication contains a detailed account of the flight and relates the great
significance of the journey to the entire world.

1,277
Denny-Brown, D. 1943 THE PRINCIPLES OF TREATMENT OF CLOSED READ INJURY
Bulletin from New York Academy of Medicine 19: 3.

1,278
Denova, A. A., A. M. Zakharov and V. E. Kolla
1960
THE EFFECT OF CARLINA
BIEBERSTEINIIýON THE TOLE.RANCE OF WHITE: MICE TO RADLL ACCELERATION,
(Vliianie Koliuchnika Bibershteina Na Aynoslivost Belykh Myshei Po
Otnoshen'iiu K Radial Nym Uskoreniiam).
Farmakol. i Toksikol. (Moscow) 23(2): 177, March-April 1960.
ABSTRACT: A series of experiments were conducted on raising resistance to
radial acceleration in'white mice by aqueous infusions of seeds of the carl'ine
thistle (Carlina Biebersteinii Bernh).
In the first series each subject
received a 1% infusion before being subjected, together with, a control, to
radial acceleration in a centrifuge at a speed of 1000 r.p.m. for 5 seconds.
The average time required by the controls to resume normal posture was 34
sec., to start running in a straight line, 90.4 sec.; for the experimental
animals the values were 23.5 sec. and 64 sec., respectively.
In the second
series the experimental aniaals received a 1O0 infusion prior to acceleration
under the same conditions.
Normal posture was resjmed by the controls in
26 sec., running in 52 sec.; and by the experimental animals in 14 sec. and
19 sec., respectively.
In a third series, in which rotation was carried out

for 10 sec.,

the experimental animals again recovered fast-r than the controls.

1,279
Denny-Brown, D. & W. R. Russell
1940
EXPERD{ENTAL CEREBRAL CONCUSSION.
J. Physiol. 99:153, 20 December, 1940.
See also Brain 64:93-164, Sept. 1941.
ABSTRACT:
Experimental concussion is a condition well known from early investigation to be associated with a cessation of respiration and rise of blood
pressure, of duration corresponding to the intensity of the blow.
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Re-investigatLon of the phenomenon in cats under nembutal anaesthesia confirms
its appearance in severe degree, and ability to result in death, without macroscopic lesions of the brain stem. It is further established that the phenomenon
can be elicited in the decrebrate animals, and corresponds with a passing depression of all bulbar reflexes.
The respiratory centre is the most sensitive to percussion. Acceleration in
movement resulting from the blow is the essential factor in the stimulus, for
if the head is prevented from moving when struck the phenomenon fails to occur.
Momentary deformity of the skull, and stimulation of superficial structures,
therefore appear to play no part.
Labyrinthine stimmlation likewise appears to have slight if any part in the
Rise
phenomenon, for it is obtained after section of both eight nerves.
of intracranial pressure does not accompany the phenomenon, though it is possible
under certain circumstances to reproduce a similar effect by a shock-like rise
of intracranial pressure alone.
The nervous effect of a blow is thus considered to be due to the physical
acceleration directly transmitted to each and every centre.

1,280
EXPERIMENTAL CEREBRAL CONCUSSION.
1941
Denny-Brown, D. & W. R. Russell
Brain 64:93-164, Sept. 1941.
See also J. Physiol. 99:153, 20 Dec. 1940.

1,281
1943 THE EFFECT OF HIGH EXPLOSIVES ON THE POST TRAU,1TIC
Denny-Brown, D.
SYNDROME Trans, Amer. neurol. Assn. 69:98-102

1,282
CEREBRAL CONCUSSION.
1945
Denny-Brown, D.
Physiol. Rev. 25:296-325.

1,283
INVESTIGATION OF BRAKE SHOES FOR CREW DECELERA1946
Denzin, E. C.
A Resume Report of Tests Conducted at
TION CARRIAGE, PROJECT NO. 27.
(Sargent Research Lab., Mahwah, N.J.)`
the American Brake Shoe Company.
12-20 September 1946.

-4191,284
Denzin, E. C.

1950

A DECELERATOR FOR HMN EXPERIMUATION.

(U.S.A.F. AMC, Wright-Patterson APB, Ohio).
Note:
ABSTRACT:

USAF TR No. 5973

CAR1 P&S 2.12
A device has been designed, built, and tested for producing and

studying the effects of controlled decelerations up to 50 g for a duration
of 0.1 second. A 1500-lb. carriage is wounted on slippers on a 2000-ft.
standard gauge rail track. The human subject ,r test object is mounted on
the carriage in the desired orientation. The carriage is accelerated to a
predicted velocity by one to four 100-lb. thrust, 5-second solid fuel rockets.
The carriage can be decelerated by brakes fixed between the track for a distance
cf forty-five feet. ,Forty-five sets of brake shoes clamp two metal keels 5
inches wide and 11 feet long, mounted' under the carriage.
Each set of brakes
is preset to the desired pressure and is tripped by a trigger on the carriage.

A system of AM-FM telemetering has been built for transmitting data from the
carriage and subject to the recorder.

1,285
Derinksian, G.
1959
THE PROBLEM OF LOSS OF CONSCIOUSNESS IN FLYING PERSONNEL.
In: L. E. ,Lamb, Ed., The First International Symposiý= of Cardiology
in Aviation, 12-13 November, 1959, pp. 83-92.
(School of Aviation
Medicine, Brooks AFB, Texas)
ASTIA AD 244 389
ABSTRACT: A healthy young adult male population was surveyed in
determine the incidence of clinical syncope.
The factors associ
episodes of clinical syncope were reviewed in an attempt to dete
frequency.
One hundred and five individuals (70 with and 35 wit
syncope) were studied with special procedures designed to stress
vascular mechanisms resulting in experimental syncope.
In addit
hoped that such procedures might distinguish those cases with cl
and thus have predictive value.

an attempt to
ted with 130
mine their
out clinical
the cardioon, it was
nical syncope

Thirty percent of the aviation cadets were found to have had pre ious syncopal
episodes.
The special cardiovascular stresses revealed a surpri ingly high
incidence cf cardiac arrhythmias in normal healthy adult males.
Of the 38 cases
of experimental syncope some 68 per cent were associated with an arrhythmia.
":t
was though that the arrhythmias were secondary to cardio-inhi itory responses
mediated through the vagus nerve.
They could be abolished or pr-vented with
intravenous atropine.
The special procedures failed to distingu sh between
individuals with previous syncope and those without, and thus had no predicitive
value.

1,286
Derry, John D.
1951
HIGH-SPEED FLYING.
Journal of the Royal Aeronautical Society,
ABSTRACT:

This paper is mainly concerned

55:626-639, Octo er 1951.

in conveying the pilot s own view of

- 420 -

the problems of high-speed flying.

The paper is divided under the- following

main headings:
1.

The obstacles to negotiate at high and low altitude.

2.

The approach to high-speed investigation and means of obtaining test
results.
Present and future requirements of research aircraft.
Pilot safety measures.
Some requirements of a pilot engaged in high speed research and
development flying.

3.
4.
5.

For the most part it is intended only to cover research and development flying.

1,287
Desaga, H.

n.d.

EXPERIUCNTELLE UNTERSUCHUNGEN DER LUFTSTOSSWIRKUNG.

(EXPERI.

MENTAL STUDY OF AIR BLAST EFFECTS.) Mitteilungen aus dem Bebiet der
Luftfahrtmedizin, (Herausgegebien"vom Inspekteur des Sanitatswesens der
Luftwaffe.) Forachungsbericht 15/4.

1,288
BLAST INJURIES.
1950
Desaga, H.
German Aviation Medicine, World War II. Vol. II,
In
(Washington,t). C.: U. S. Govt. Print. Off., 1950)

pp. 1274-1293.
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1940 LA RESISTANCE PHYSIOLOGIQUE AU CATAPULTAGE ET AUX ACROBATIES
Devaux, P.
(THE PSYCHOLOGICAL RESISTANCE TO CATAPULTING AND TO AIRCRAFT
AERIENNES

ACROBATICS)
Nature (Paris)

67: 299-302

1,290
ACCELERATION,
1960
DeVos t, V. F.
Machine Desisn, Aug. 4, 1960.'

VELOCITY, DISTANCE, TIME.

-4211,291
1960 NOL COPPER-BALL ACCELEROMETERS
DeVost, V.F.
(U.S. Naval Ordnance Laboratory, White Oak, Maryland)
ASTIA AD 248 282
July 27, 1960,
*

NAVORD Report 6925,

This report describes conventional and discriminating copper-ball
ABSTRACT:
Their operation
accelerometers currently in use at the Naval Ordnance Laboratory.
Theoretical
as peak reading accelerometers ind velocity meters is discussed.
dynamic response curves are presented

to assist

in analysis and interpretation.

1,292
TEST SET, DROP SHOCK, IOX-126A.
1962
DeVost, V.F.
Rept. No. NOLTR 61-106,
(Naval Ordnance Lab., White Oak, Md.)
20 November 1962
ASTIA AD-297 401,

The report describes a portable ;0-inch, free-fall. drop tester,
ABSTRACT:
The
presents operating instructions, and contaiiai calibration curves.
tester is an adaptation of the M& 209 Mod 0 Test Set, which it replaces.
rubber, and plastic shock pads.
A wide range of shocks is produced with felt,
shocks range in amplitude
lb.,
1
of
At maximum drop height and for payloads
The durations
pad.
hardest
the
for
g
3200
to
pad
softest
the
g
for
from 170
The maximum allowable load
of these shocks are 12 ms and 0.6 ms respectively.
For a 4-1b. pay-load the maximum impact velocity
for the test set is 4 lb.
The report includes complete
change experienced by the carriage is 35 fps.
drawings on the WOX-126A Test Set and calibration information on the Mlk 209
Mod 0.' (Author)

1)293
STRUCTURE AND POSITION OF THE TECTORIAL MEMBRANE IN THE
1949
dellries, H.I.
COCHLEA
Acta Oto-Laryngologica (Stockholm) 37: 334-338

1,294

1954
DeWeese, D. D.
C.
(Soringfield:

DIZZINESS -AN EVALUATION AND CLASSIFICATION.
C. Thomas, Publisher, 1954)

to flight
This publication in of special significance
A1OOK REVIEW SUMMARY:
syndrome of
sickness
motion
the
and
Vertigo, spatial disorientation
surgeons.
are
therefore,
and,
flying
-f
profession
the
to
dizziness are peculiarly related
systemic
the
They must be separated from
everyday problems of-aviation medicine.
these in turn must be subdivided into
and
dizziness;
disturbances resulting in
Particular
and those which are not.
those conditions amenable to current therapy

-

422

-

care is essential in this separation, for the flight surgeon's decision directly
affects the career of both pilots and' crew members. In this small monograph,
the physician may find concisely reviewed the anatomy and physiology, classification and differential diagnosis of dizziness. The care reports in chapter
nine add little to the value of the presentation.
1,295
1953
de Wit, G.
Acta oto-laryns..

SEASICKNESS; (MOTION SICKNESS) A LABYRINTHOLOGICAL STUDY.
(supp. 108) pp. 1-56

ABSTRACT: Cupulometric examination and examination with the parallel swing
demonstrate an abnormality in the labyrinthine functions in every sufferer from
sea-sickness. Only the small group in which the affection is completely psychic
in nature forms an exception to this rule. However, these patients 'do not suffer
from genuine seasickness, but they are neurotics. The seasick can be divided
into:
a. The specific seasick (807. of the total). This group is characterized
by a steep cupulogram, and by a rise of the pressure in the central retinal
artery after stimulation of the otolith system. They lack the normal tendency
to inhibition of strong labyrinthine stimuli.
b. The unspecific seasick (207. of the total). This group can be subdivided
into one with mild labyrinthine abr~ormalities, in the sense of a slight difference in excitability between the right and left labyrinths, and the group of the
Persong belonging to the latter group show an irregular cupulodeficiencies.
gra.m. Suprimal (bena ryl-chlortheophyllinate) decreases the central excitability
of the labyrinth. At opine does the same, and moreover abolishes the endocranial
vasolability.
c. The methosdb escribed in this monograph enable recognitioL of
persons liable to sea ickness at the beginning of their career at sea.

1,296
DEVELOPMENT AND MANUFACTURE OF THE
1962
Diamond, H., J. R. Mo t, & H. J. Smith
(Sperry Gyroscope Co., Great Neck, N.
THREE-AXIS INTEGriATING ACCILERONETER.
Y.) Rept. No. CA-4230-0102-6; Contract DA 30-069-ORD-3420; Proj. TN2-8106;
ASTIA AD-281 838
ABSTRACT: A three-axis integrating accelerometer is described which utilizes a
single test mass to sense acceleration compo.nents in any direction. Principles
and constructional features of the acceleroerror c mpensations,
operation,
of
meter'are
described.
A detailed analysis and parameter study of the pump-restora(AUTHOR)
tion servo is include . Detailed test results are tabulated.

-4231,297
Diamond Ordnance Fuze Labs.

1960

VELOCITY AND

MEASUREMENT OF DISPLACEMENT,

ACCELERATION:, BIBLIOGRAPHY WITH ABSTRACTS AND INDEX
(Diamond Ordnance Fuze Labs., Washington, D. C. ) Aug. 22, 1960

1,298

Dias Campos, F.

1945 INFLUENCIA DAS ACELERACOES SOBRE 0 ORGANISMO, EN AVIACAO
(Acceleration; Influence on Organism)
Rev. med. RioGrande do Sul. (Brazil) 1: 278-287, May-June 1945

1,299
1961
EFFECTS OF HIGH ACCELERATION ON RATS.
Dickerson, K. H. and G. H. Kydd
(Paper presented at 32nd annual meeting, Aerospace Medical Assoc., 24-27
April 1961, Chicago, I1l.)

ABSTRACT: Interest in recovery of biological payloads from ballistic probes
and orbital satellites has created a 'need for information on the effects of
re-entry accelerations on animals. Some of the forces involved lie in the
range between 50 and 100 G and are of short duration. Studies have been
conducted in which rats were subjected to a selected range of high accelerations
for short time intervals. The results indicate that where the criterion for a
successful test is survival without gross pathology, rats can survive these
forces. (Aerospace Med. 32(3):228.)
,300
A

Dickson, E.D.D.
1940
INCIDENCE OF AIRSICKNESS AMONGST AIRCREWS
(DETAILS OF 23 CASES CATEGORISED UNFIT ON ACCOUNT OF DISABLING SYMPTOMS)
(Flying Personnel Research Co-mnittee, Canada) F.P.R.C. Report No. 220b,
December 1940

1,301

Dieckmann, D.
MENSCHEN

1957 EINFLUSS VERTIKALER MECHANISCHER SCHWINGUNGEN AUF DEN
(Effects of Vertical Mechanical Vibration Upon Man)

Int. z.

Physiol.

4

Angew.

-

-

(Berlin) 16: 519-564.

m

m

i
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Dieminger, W. 1951
WELTRAUMFAHRr UND IONOSPHAERE (Space Travel and the
Ionosphere)
In
Merten, R. ed. HOCHFREQUENZTCHNIK UND WELTRAUMFAHRT (Zurich: S.
Hirzel,
ABSTRACT:

1951),

pp.

7-14.

A survey of conditions to be encountered by an escape rocket.

The

problem of meteors as well as temperature and ionization effects are discussed.

1,303
Di Giorgio, A.

M.

1951

LOCALIZZAZIONE (TTICA ASSOLUTA IN CONDIZIONI

STATICHE E NELLA ACCELERAZIONE RETTILINEA E CENTRIFIRA.

(Absolute

Optic Localization In Static Conditions and In Rectilinear And
Centrifugal Acceleration)
Rivista di Medicine Aeronautica, (Rome) 14:190-208, April-June 1951.

1,304
Dill, D. B.
1942
PHYSIOLOGY OF FLYING. HAZARDS AND REMEDIES.
J. Lab. and Clinical Med. Vol. 28, Part I, pp. 585-589.
ABSTRACT:

A brief delineation of six hazards of flight:

acceleration,

anoxia, aeroembolism,

cold, vibration and fear or anxiety.

1,305
Dill, D. B.

April 1942

EFFECTS OF PHYSICAL STRAIN AND HIGH ALTITUDES ON

ThE HEART AND CIRCULATIONS.

American Heart Jouzrnal

23(4) :441-454

1,306
1943
Dill, D.B.
J.
AND DEMEDIES.

SYMPOSIUM ON WAR MEDICINE: pHYSIOLOGY OF FLYING: HAZARDS
Lab Clin Med. 28:585-598, Feb. 1943.

ABSTRACT: Flying hazards that are physiological in nature are those facing
Remedies are discussed for the hazards of anoxia,
aviation medical personnel.
aeroembolism, acceleration, vibration, and anxiety.

-
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1,307
Dion, M. G.
1956
EQUIPMENT FOR MEASUREMENT OF AIRSPEEDS,
TEMPERATURES.
Tech. Sci. Aeron. 3:118-124.
R. A. E. Translation No. 645

MACE. NUMBERS AND

1,308
District of the Army Corps of Engineers, Office of the District Engineer, Los
Angeles District Aug. 1945 MUROC AIR FORCE BASE JOB NO. ESA 210-23
DRAWINGS NOS. 1037/25, 1037/26, 1037/27, and 1037/28 PREPARED UNDER-USAF
(Detail drawings of 2000 ft.
8 Aug. 1945
CONTRACT W-04-353 ENG-795A.
rocket launching track installation)

1,309
Di Taranto,
STUDY.

1958
R. A., & J. J. Lamb
Elect. Mfg., Oct. 1958

THE SPACE ENVIRONMENT-

-A

PRELIMINARY

1,310
Dixon, Frederick, & J. L. Patterson, Jr.
1953
DETERMINATION OF ACCELERATIVE
FORCES ACTING ON MAN IN FLIGHT AND IN THE HUMAN CENTRIFUGE.
(Naval School
of Aviation Medicine, Pensacola, Fla.) Project. No. NM 001 059.04.01;
ASTIA AD-39 383
ABSTRACT:
Chapter I. The concepts of force and acceleration are discussed.
Physical units and coordinate systems are also covered. Chapter II: The external
force patterns acting on man in flight and in the human centrifuge are treated.
Methods are given for calculating the magnitude and direction of the resultant
external force in various typcs of airplane maneuvers.
Chapter III: A classification of centrifuge types is presented along with analyses of characteristic
external force patterns which can be simulated.
Chapter IV: The concept of
apparent physiological force is introduced.
Theoretical cons iderations are
presented which show that the application of simple relativity principles permits
the straightforward force analysis of classical physics to be applied to the
biological organism considered as the reference frame.
Chapters V and VI:
Formulas are derived for the physiologic force patterns which act on man in flight
and in the human centrifuge.
Chapter VII: A discussion of acceleration measuring
instruments is presented, with special emphasis on inertial-type linear
accelerometers.
Chapter VIII: Methods are given for converting force components
which are readily determined along anatomical axes of the structures supporting
man in flight and in the centrifuge, into force components along defined
physiologic axes through a subject.

(ASTIA)

/

-
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1,311
DETERMINATION OF ACCELERATIVE
1961
Dixon, F. and J. L. Patterson-;,Jr.
FORCES ACTING ON MAN IN FLIGHT AND IN THE HUMAN CENTRIFUGE.

Gauer, 0. H. and G. D. Zuidema, Gravitational Stress in Aerospace
In
Medicine (Boston:, little, Brown, and Co., 1961) Pp. 243-256.

1,312
A SYSTEMS APPROACH TO VEHICLE DESIGN
1963
Dixon, F. P. and L. D. Stimpson
FOR EARTH RE-ENTRY FROM AN INTERPLANETARY MISSION.

Paper:

American Astronautical Society Symposium on the Exploration of

Mars, Denver, Colorado, June 6-7,

1963.

Preprint 11

ABSTRACT: Earth return from Mars and Venus manned ventures during the 1970's
places stringent requirements upon the earth re-entry vehicle design. These
requirements are related to the high approach velocities ranging from 13 to 19
and
km/sec and include' the possibilities of retro-propulsion, modulated lift
drag, heavy heat sheilds, advanced materials, control techniques which include
maneuverability for landing site selection, and necessary safety provisions.
Feasibility studies are presented for earth re-entry of a six-man crew by three
basic vehicle configurations which include an Apollo-type, a Drag-Brake, and
a High Lift-to-Drag vehicle with the main emphasis being placed upon the minimization of total re-entry vehicle weight.
The effect of radiative heating in conjunction with convective heating upon
vehicle design is analyzed, and coupled with the modulated lifting requirement,

results in optimum tradeoffs between heat shield and retro-propulsive weights.
Realistic ablation technology limitations place upper bounds upon purely aerodynamic re-entry based upon present knowledge of radiation heating behavior and
ac(vanced materials technologies.
The three vehicle types remain competitive in total weight; however, they differ
considerably as to re-entry corridor depth, landing site selection, g-loading
The High L/D vehicle is recommended for further study
and control complexity.
since it appears to have'superior performance over the Apollo a4-Drag Brake
vehicles for earth re-entry from possible Early Manned Planetary and Interplanetary Round-Trip Expeditions in the 1970-75 period.

1,313

Dobies, E. F.

1957

THE EQUATIONS OF MOTION OF A TUMBLING RE-ENTRY BODY.

(Jet Propulsion Lab., Calif. Inst. of Tech.)
JPL Prog. Rapt. No. 20-339, Pasadena, 22 Nov.

1957.
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1,314
ON THE WAY TO THE COSMOS
1957
Dobronravov, V.
Soviet Bloc International Geophysical Year Information 12:4-7.
In
June 1957.
First published: Krvl'ya Rodiny No. 6, pp. 20-22.

1,315
Dobrotin, B. M. and I. N. Kostev
Vyestn. Vozd. Flota 17(8):23.

1935

PARACHUTE JUMPING INTO WATER

1,316
SURVIVAL AND GROWTH OF JUVENILE TURTLES
1962
Dodge, C. H., & C. C. Wunder
Physiologist 5(3):130, Aug. 1962
EXPOSED TO CONTINUOUS CENTRIFUGATION.
ABSTRACT: With hatchling Red-Eared Turtles (Pseudemys scripta elegans), growth
During 9
could be either enhanced or retarded depending upon field intensity.
weeks of centrifugation at 5 g, turtles grew 112+26% more than their controls.
However, at
higher fields, growth decreased Is the field increased.
At still
Times for
growth.
measurable
displayed
fields as intense as 28 g, a few turtles
At 6, 10,
507 mortality were 3, 7, and 31 days at 28, 24, and 21 g respectively.
and 13 g there was no significant mortality. The superior ability of turtles to
survive high gravity can be attributed to their aquatic environment and the shell,
(AUTHOR)
(Aerospace Medicine 34(3):276,
which acts as a natural anti-g suit.
March 1963)

1.317
1963
GROWTH OF JUVENILE RED-EARED TURTLES AS
Dodge, C. H. & C. C. Wunder
INFLUENCED BY GRAVITATIONAL FIELD INTENSITY.
Nature (London) 197:922-923, March 2, 1963.

1,318
Dodge,
J.

R.
1923
HABITUATION TO ROTATION
Experimental Psychology 6(l):1-35, Feb.

1923.

ABSTRACT: The question of whether the objective and subjective effects of rotation are modified by habituation is a serious one in aviation. The first
scientific observations of habituation to rotation in man were published by
C. R. Griffith. The present experiemtns involved the use of photographic recordsJ
They furnish complete confirmation of Griffithts results together with important
Another field of interest covered in this paper is the adaptadditional data.
ation to repeated vestibular stimulation. The effect of repeated stimulation
on the vestibular mechanism is of particular importance to an understanding
of human variability.

1,9

-

428

-

1,319

THRESHOLDS OF ROTATION.
1923
Dodge, R.
J. Experimental Psychology 6(1):107-137, Feb.

1923.

ABSTRACT: Under experimental conditions, the threshold for rotation of rapid
onset seems to be somewhere between one and two degrees per second, but a velocity
of four degrees per second was too slow to produce uniformly correct judgments
of rotation. Real assurance of the correctness of judgment of rotation obviously
depends on angular velocity exceeding four degrees per second.
The difference between rotations of sudden onset and rotations of similar maximum velocity whose acceleration had the form of sine waves appears to be negilgArithmetical acceleration, on the
ible within the limits of our experiments.
contrary, presented unfavorable conditons for the percepticn of rotation in the
case of subject RD and favorable conditions for subject F.
The most irregular results occured in connection with the oscillatory rotations.

1,320
SHOES REQUIRED BY PARACHUTE JUMPERS
1934
Dolbnin, T. V.
Vyestn. Vozd. Flora 17(12):13-15.

1,321
PARACHUTE TRAUM4
1938
Dolbnin, T. V.
19`8
Vo.-sanit. Dyelo (2):49-57.

AND MEANS OF PREVENTION

1,322
ZUR FRAGE DER UPSACHE VON MISSLUNGENEN FALLSCHIRM1938
Dolbnin, T. V.,
ABSPRfDNGEN (On the Question of Causes of Unsuccessful Parachute Jumps)
Vo.-sanit. Dyelo 10(7):49-52.

1,323
ENVILONMENTAL REQUIREMENTS FOR EXTENDED OCCUPANCY
1958
Dole, S. H.
OF MANNED SATELLITES.
(The RAND Corporation, Santa Monica, Calif.) P-1577, Dec. 12, 1958
ABSTRACT: A review of the physical environmental conditions needed to keep
The main environa man functioning efficiently in an earth satellite.
mental conditions considered are composition and pressure of the atmosphere,
Illustrative examples
gravitational forces, temperature, and radiation.
of the associated payload weights required per man as a function of mission
duration are given.
/

/
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1,324
Dole, S.H.
1960
DESIGN CRITERIA FOR ROTATING SPACE VEHICLES.
(Rand Corp., Santa Monica, Calif.)
Research Memo No. RM-2668,
Contract AF 49(638)700, Proj. RAND, 18 Oct. 1960.
ASTIA AD 249 503.

ABSTRACT: Several undesirable physiological side effects can arise from
rotating a manned space vehicle in order to provide a simulated gravity field.
The phenomena that may produce these side effects are herein analyzed to determine in each case the design restrictions that should be accepted in order
to avoid adverse conditions.
Based on this set of restrictions, a design
envelope, which allows the designer considerable latitude, is based on the
following limits: (1) maximum anlgular velocity, 4 rpm; (2) maximum head-tofoot difference in g's, 15%; (3) minimum rim velocity, 10 ft/sec; (4) maximum
simulated gravity field, 1.5 g's; and (5) minimum simulated gravity field 0.01
g.
(Author)

1,325
Doll, R. E. and J. R. Berkshire
1961
BIBLIOGRAPHY:
PSYCHOLOGICAL RESEARCH
IN THE U. S. NAVAL SCHtOL OF AVIATION MEDICINE -- JULY 1950-JUNE 1960.
(USN School of Aviation Medicine, Pensacola Air Station, Fla.)
Feb. 6. 1961
ABSTRACT: This bibliography covers those inservice research publications
of the USN School. of Aviation Medicine which might be of interest to psychologists.
The period of publication covered is from July, 1950, through June
1960.
The report titles are grouped by subject matter as follows:
acoustics,
'anxiety, attitudes, grades and standards, morale, peer ratings, perception,
selection, methodology, safety, tests, training, vision, and miscellaneous.
An author index is included.
(Tufts)

1,326
HUMAN STRESS RESPONSE 1N JET AIRCRAFT OPERATIONS.
1956
Domanski, T. J.
(School of Aviat. Med., Randolph AFB, Tex."
ASTIA'AD 128 591
Rept. No. 57-16

1,327
Doolittle, J. H.
1925
AIR RACING
National Aeronautic Association Review 3(li):163-164,

Nov.

1925
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1,328
Doolittle, J.

H.

1925

ACCELERATIONS IN FLIGHT

(National Advisory Cosnnittee for Aeronautics,

Rept.

No.

203, Feb.

28,

Washington,

D.

C.)

1925

SUMMARY: The accelerations in suddenly pulling out of a dive are greater than
those due to any maneuver started at the same speed.
The accelerations obtained
in suddenly pulling out of a dive with a modern high-speed pursuit airplane
equipped with well-balanced elevators are shown to be within 3 or 4 per cent of
How close this agreement would be in
the theoretically possible accelerations.
the case of a similar airplane equipped with unbalanced elevators woulu be determined by additional experiments.
Accelerations due to flying the airplane in
average "rough air" do not exceed 2.5 g.
The maximum acceleration which a pilot
can withstand depends upon the length of time the acceleration is continued.
It
is shown that the pilot experiences no difficulty under the instantaneous accelerations as high as 7.8 g., but that under accelerations in excess of 4.5 g.,
continued for several seconds, the pilot quickly loses his faculties.
While this
is disconcerting to the pilot, it is not necessarily dangerous for one in good
physical condition unless continued for a period of 10 to 12 seconds.
(AL'THOR)

1,329

Dorcus, R. M.
1927
A COMPARISON OF POST-ROTATION NYSTAGMUS DURATION FOR
REPEATED STIMULATION WITH THE HEAD FIXED AND FREE.
J. Comp. Psychol.
7:177-179

1,330

Dorcus, R. M.
J.

Comp.

1932
Psychol.

THE EFFECT OF CONTINUOUS ROTATION ON THE ALBINO RAT.
13:7-10

1,331

Dorcus, R. H.,

0. H. Mowrer
0

POINTING TEST.

1936

AN EXPERIMENTAL ANALYSIS OF THE VESTIBULAR

Ann. Otol. Rhinol.

Larynkol.

45:33-58

1,332
Dorcus, R. m1. 1942
THE INFLUENCE OF PHYSIOLOGICALLY EFFECTIVE DOSES OF
EPINEPHRINE ON VESTIBULARLY INDUCED NAUSEA.
(Civil Aeronautics Administration, Washington, D. C.)
Rept. No. 5; Nov. 1942
CONCLUSIONS:
I. The obtaine2d results are that epinephrine produces no changes in

frequency

-431-

of rausea or vomiting in response to vestibular stimulation under the conditions
of this ex,.eriment.
2. This may safely be interpreted as demonstrating that under these conditions
epinephrine does not facilitate nausea and vomiting.
3.
It does not, however, exclude the possibility that epinephrine may tend to
prevent or alleviate nausea.
It was found, incidentally to the main problem,'that the normal resting blood
4.
pressures of those who were subsequently nauseated, were on the average equal to
those of the non-susceptibles, and that their blood pressure changes from epinephrine were equal.
5. The results cast doubt on one aspect of the hypothesis that motion sickness
If fear actually increases the frequency of air sickis a consequence of fear.
ness, the effect, insofar as it can be gauged from this experiment, does not
seem to be a direct physiological result of the increased secretion of epinephrine,
known to occur during fear.' (CAA)

1,333
EFFECT ON G TOLERANCE OF PAKaIAL SUPINATION
1956
Dorman, F. J., & R. W. Lawton
(Naval Air Development Ctr., Johnsville, Pa.)
COMBINED WITH THE ANTI-G SUIT.
NADC-MA-5606
See also J. Avia. Med. 27(6):490-496, Dec. 1956
A total of 305 runs on nine trained centrifuge subjects and 233 runs on
ABSTRACT:
Using grayout (peripheral light loss) as
twenty-four Navy pilots were performed.
were able to withstand 7 g for 15
pilots
fleet
the
of
cent
per
66.7
an endpoint,
to 30 seconds sitting upright, wearing a standard Navy Z-2 suit inflated to 7-9
The remainder failea the 7 g, 30-second run. The 65 degree
p.s.i. pressure.
All
supine position alcne failed to improve the performance of this latter group.
an
wearing
position
supine
degree
65
the
in
retested
then
were
of these subjects
One hundred per cent of subjects thus
inflated Z-2 suit (7-9 p.s.i. pressure).
tested successfully withstood 7 g for 30 seconds, alth'ougn the unprotected toler(AUTHOR)
ance in some subjects was as low as 2.5 g.

1,334
MEASUREMENT OF THE DYNAMIC RESPONSE OF THE AMAL HUMAN
1956
Dosch, V. F.
CENTRIFUGE.
USN ADC)
(Aeronautical Computer Laboratory,
Report TC-26-56, Oct. 1956.

1,335
1960
Dostal, R. and T. Kersey
The Iowa Engineer 60(5):18-20.

ABSTRACT:

SPACE MEDICINE
Feb. 1960.

This is the second in a series of two papers.

the psychological~effects of confinement, hypoxia,
food systems, and space hibernation.

This paper explains

excess oxygen, .ecological

/
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1,336
GRAPH: TOLERABLE DECELERATION DISTANCE VS APPROACH
Douglas Aircraft Co.
157042
ANGLE (Douglas Aircraft Co., Inc., El Segundo, Calif.) ES

1,337
GRAPH: ACCELERATION TOLERANCE
Rept. ES 141880
Inc., El Segundo, Calif.)

Douglas Aircraft Co.
(Douglas Aircraft Co.,

1,338
FLIGh& FITNESS
Douglas Aircraft Co.
El Segundo, Calif.)
Inc.,
Co.
(Douglas Aircraft

1,339
ACCELERATION AND THE HUMAN BODY.
1951
Douglas Aircraft Company
(Douglas Aircraft Company, Inc., El Segundo Division, Calif.)
A Graph.

1,340
ACCELERATION AND THE H1UMAN BODY.
1953
Douglas Aircraft Co. Engineering Dept.
In Proceedings of Symposium on Frontiers of Man-Controlled Fli ht, Institute
of Transportation and Traffic Engineers, Univ. of Calif., Los Angeles, April
1953.

1,341
Douglas Aircraft Co.

1956

(Douglas Aircraft Co.,

DOUGLAS-TULSA TEST FACILITIES.

Inc., Tulsa, Oklahoma)

TU-24168, June 1956.

1,342
NOTES ON THE EFFECTS OF HUMAN ACCELERA1962
Douglas Aircraft Cot, Inc.
TERRAIN FOLLOWING AIRCRAFT.
THE
FOR
DESIGN
ON
TION TOLERANCES
(Douglas Aircraft Co., Inc., El Segundo, Calif.) Rpt. no. ES- 40621
ASTIA AD-278 653

f
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1,343

Douglas, D. W. and H. R. Seal
ELECTRONIC CONSIDERATIONS.

1961

INTERNALIZED ANIMAL TELEMETRY SYSTEM

-

ABSTRACT: A single-channel biological telemetry system is described, in which
a miniature solid-state transmitter is surgically implanted permanently in
experimental animals, its carrier being moculated by physiological information
and transmitted through the intact skin to a remote receiver and demodulator,
where the physiological data are then recorded.
Discussed are such problems
as RF propagation through electrolytes which are at circuit ground, recharging
a surgically implanted battery by use of an external low frequency RF field, and
obtaining high modulation sensitivity with optimum stability. Also discussed
are the relative merits of various telemetry techniques when applied to
physiological monitoring of this type and the problems associated with multiple
data transmission.
(Aerospace Med. 32(3):229.
March 1961)

1,344

Douglas, W. K.

1960

SELECTION AND TRAINING OF SPACE CREWS.

Lectures in Aerospace Medicine,

11-15 January 1960 (Conducted at the School

of Aviation Medicine USAF Aerospace Medical Center.)

1,345
Douvillier, J.G.,

Jr.,

H.L. Turner,

J.D. McLean & D.R.

OF FLICIrr SIMRULATOR MOTION ON PILOTS'

Heinle

1960

EFFECTS

PERFORMANCE OF TRACKING TASKS

(National Aeronautics and Space Administration,
Fcbruary, 1960.
ASTIA AD 231 341

Washington,

D.C.) NASA TN D-143

ABSTRACT: The effect of motion of a flight simulator on pilots' performaice of
a tracking task has been investigated by comparing the air-to-air tracking
performance of two pilots in flight, on a motionless flight simulator, and on a
flight simulator free to roll and to pitch. Two different attack displays were
used.
It was found in tracking a maneuvering target that (1) the results from
the moving flight simulator resembled the results from flight much more than did
those from the motionless simulator; and (2) that in flight the conventional
circle-dot display was superior to a drone display.
For simpler tracking tasks
it was not possible to detect these differences.

1,346
Douvillier, J. G., and R. E. Coate
1962
THE COORDINATE-TRANSFORMATION
EQUATIONS FOR A PILOTED FLIGHT SIMULATOR WITH SEVERAL DEGREES OF FREEDOM.
(National Aeronautics and Space Administration, Washington, D. C.)
NASA Technical Note D-1150;
ASTIA AD 270 086
ABSTRACT:

A method for developing coordinate-transformation equations for a

-
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multiple-degree-of-freedom flight simulator is presented.
The equations are
applicable in particular to the NASA five-degree-of freedom piloted flight
simulator; in general, however, the method of their development is applicable
to transformation equations for other, similar simulators of fewer or of more
degrees of freedom.
Because the NASA simulator has a very limited range of

displacement in one of its modes of motion the equations are written for four
degrees of freedom. Examination of the sigularities of the equations showed
it possible to reproduce any combination of four of the six components of
motion, three angular and three linear, of the vehicle being simulated. In
most cases, there is more than one way to simulate each combination, the most
desirable was determined by the restrictions imposed by the singularities of
the equations.

(Author)

1,347
Dowd, G'. L., Jr.
1931
CAN MAN PILOT ROCKET PLANES AT 5,000 MILES AN HOUR?
Pop. Sci. Mon. 118(2):42-43, 134.

1,348
Downey, V. M., F. V. Lorentzen and E. H. Lambert
1949
EFFECT OF THE CROUCH
POSITION ON THE INCREASE IN TOLERANCE TO POSITIVE ACCELERATION AFFORDED BY
AN ANTI-BLACKOUT SUIT.
J. Aviation Med. 20(5):289-299.
ABSTRACT: A change from the upright sitting position to a crouch position in
which the eye level was lowered 11 cm. increased the tolerance of centrifuge
subjects to positive acceleration by an average of 1.2 G as determined by use
of visual symptoms, blood content of the ear and the ear pulse as criteria .of
G tolerance.
The protective value of the G-4 anti-blackout suit was 54 per cent greater when
assayed in the crouch position than it was in the upright sitting position.
Four of ten subjects were unable to support their heads in the crouch position
employed at accelerations of 7 G and greater.

1,349
Downing, Theodore 0.
1961
FAT EMBOLI IN GOATS - I. PULMONARY FAT EMBOLISM
IN GOATS DYING FROM T1E EFFECTS OF mASSIVE TRAUMA.
(U. S. Army Chemical Research and Development Laboratories, Maryland)
CRDLR 3106, Nov. 1961.
Project 4C99-02-002.
ABSTRACT:

Lung tissues from goats that died from the effects of massive
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trauma were examined, in order to establish the incidence of fat embolism in
goats, to ascertaine the effect on the goat of the embollc involvement, and
t determine the relationship between fat embolism severity, and the concentraticn
of clostridial organisms in would exudates.

1,350
Draeger, R.H., J.S. Barr et al.
1945 A STUDY OF PERSONNEL INJURY BY "SOLID
BLAST" AND THE DESIGN AND EVALUATION OF PROTECTIVE DEVICES
(U.S. Naval Med. Res. Instit. & U.S. Naval Hosp., Bethesda, Md.)
Rea. Proj. X-517; Rept. No. 1; March 1945.

1,351
Draeger, R. H.,

J.AM.A.

J.

S. Barr, and W. W. Sager

1946

BLAST INJURY.

132:762-767.

1,352
Draeger, R.H.
1947
SHOCK OR BLAST INJURIES
In Shock and Vibration Bulletin No. 2
(Office of Naval Research, Naval' Research Lab., Washington,
Pp. 7-9,
March 1947.

D.C.)

ABSTRACT: The problem of shock or blast is logically divided into two categories, namely, the effects upon material and the effects upon personnel.' The
problem of damage to material, including ships, planes, guns, instruments, and
equipment of all kinds has been partially solved.
Damage or injuries to
personnel which result from shock or blast are less well understood, and very
little
has been done regarding methods of study. This article reviews the
injuries caused by pressure waves during eA^losion.
These injuries discussed
include air blast injuries, water blast injuries, and solid blast injuries.

1,353
Draeger, R.H., D.E. Goldm,.an, & C.B. Cunningham
1947
SHOCK AND VIBRATION
BULLETIN NO. 2 - *.CH 1947.
(Office of Naval Research, Naval Research
Laboratory, Washýo to'l, D.C.) ASTIA ATI 75123.
'

ABSTRACT: Topics coy. "c
A committee was set ,u"

at a symposium on shock and vibration are presented.
clarify and unify ideas and to report such 'terminology
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definitions, and standards as will help in the uniformity, understanding, and
The effects of personnel shock, blast, and
progress in the field of science.
It was demonstrated that the purpose of such
vibration were also discussed.
investigations was to provide protection for human beings and structures
In addition, a detailed description together with
involved in Fleet operations.
photographs is given of the German Askania vibrograph.

1,354
SOLID BLAST STUDY OF
1956
Draeger, R.H., R.H. Lee, & B.E. Jennings.
(Navy Mine Defense Lab., Panama City, Fla.)
PROTECTIVE SHOES AND MATS.
ASTIA AD 124 203, Dec. 1956.
Evaluation Rept.

1,355
Dranetz, A. I., & J. L. Upham
1955
A PHASE MODULATED TRANSISTORIZED PRESSURE
OR ACCELERATION TELEMETERING CHANNEL.
(Paper, 1955 National Telemetering
Conference, Chicago, May 18-20, 1955)
ABSTRACT: A phase modulated system has been designed for the telemetering of
airborne recordinS of accelerations and pressure in missiles and aircraft.
Utilizing differential transformer transducers as the sensing devices, this
system can be used to telemeter accelerations up, to + 180 g having frequency
components from 0 cps to more than 500 'cps, and pressure up to + 30 psi over
the same frequency range.

1,356
Drone, K. C.
1961
DESIGN STUDY FOR AN ACCELERATION RESEARCH DEVICE.
Rept. for 1 July 60 - 20 Jan. 61 on Biophysics of Flight.
(Wright-Patterson, AFB, Ohio)
ASD TR 61-425, August 1961.
ASTIA AD 268 621
ABSTRACT: Starting with the presently recognized requirements of accelerations,
levels of various exposure conditions, and combinations of stresses in aerospace systems, a design study was made of an acceleration research device which
would simulate these conditions.
It was required that this accelerator use
proven construction methods and be economically feasible. In simulating the
various performance requirements there were certain areas that were quite signiftcant in the over-all design:
(1) Power requirements during the-first second of
maximum centriftige onset is approximately 86,000 horsepower and necessitates a
stored energy means to keep electrical power requirements below 20,000 horsepower; (2) Gyroscopic actions plus simulated vibration conditions at the end of
the centrifuge arm dictate that major attention be given to arm natural frequencies and dampening qualities; (3) Resultant acceleration effects plus cab
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inertias necessitated some reduction in cab RPM's and onset rates to keep torque
and horsepower requirements within feasibility limits; and (4) Coriolis forces
must be considered in both the effect upon the subject being tested and cab
structure. (Author)

1,357
BLAST AND THEIR
1954 WARTIME EXPERIENCE WITH SKULL INJURY 7AND
Drooker, J.C.
4
EFFECT UPON THE EAR Arch Otolaryni.. Chicago-58:546-5

1,358
Drury, D.R. and G.H. Scott et al
WITH PARTICULAR ATTENTION TO
ANOXIA, AND COLD AND METHODS
( National Research Council,
on Acceleration) Final Rept.

INVESTIGATIONS IN AVIATION PHYSIOLOGY
1944
THE EFFECTS OF ACCELERATION, DECOMPRESSION,
TO COMBAT THESE EFFECTS.
Committee on Aviation Medicine, Committee
OEMcmr-288. 26 April 1944.

1,359
HUMAN CENTRIFUGE
1947
Drury, D. R.
Stanford Med. Bull. 5:148-150.

1,360
Drury, D.R.

1947

PHYSIOLOGICAL, BIOCHEMICAL, AND ANATOMICAL EFFECTS OF

ACCELERATION ON THE BODY RELATIVE TO PILOT POSITION IN HIGH SPEED AIR-

CRAFT., ( University of Southern Calif., School of Medicine, Los Angeles)
USN Contract No. N6ori77, Task Order 1, Project no. 161-014, January 1947

1,361
WriON FICTURE
STUDIES OF THE PATHOLOGY PRODUCED UPON GOATS
1948
Drury, D.R., et al.
BY EXPOSURE TO HEAD TO FOOT RADIAL ACCELERATIONS: NEGATIVE G.
( Presented at the Nineteenth Annual meeting of the Aero Medical
Association in Toronto, Canada, June 1948)
1,362
L. Beckman & K.R. Coburn n.d. LIMITATION OF OCULAR MOTILTrt
Duane, T.D., E.
DURING POSITIVE ACCELERATION (Aviation Medical Acceleration Lab., Naval
Air Development Center, Johnsville, Pa.)
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1,363
Duane, T. D., R. L. Wechsler, J. E.
ACCELERATION UPON THE CEREBRAL
STUDIES ON CEREBRAL PHYSIOLOGY
opment Ctr., Johnsville, Pa.)

Ziegler, & E. L. Beckman
1952
EFFECTS OF
METABOLISM AND CEREBRAL BLOOD FLOW.
PHASE II.
OF MONKEYS AT 12 NEGATIVE G. (Naval Air DevilNADC-MA-5204, 21 May 1952, ASTIA ATI 157 813

ABSTRACT:
A survey of the effects of repeated exposures to 12 negative G for 40
seconds was carried out on the monkey, and his response to this imposed stress
evaluated.
Cerebral circulation was measured by recording the passage of fluorescein through, cortical vessels with the use of a photofluorometer attached to a
cranial lucite window previously placed in the monkey's skull.
Respiration was
recorded via a thermocouple within the tracheal cannula.
A quantitative measurement of the blood gases was performed upon blood withdrawn from the cerebral circulation during maximum G; electroencephalographic and electrocardiographic recordings were obtained by several methods; and the vascular pressure gradient across
the brain was measured by pressure transducers in the carotid artery and in the
confluens sinuum. Whenever possible, all recordings were made concurrently.
At 12 negative G for 40 seconds there was evidence of continuing cerebral circulation, apnea with secondary arterial anoxemia, and a lowering of the cerebral..
venous oxygen content suggesting cerebral anoxia.
A transient enhancement of the
electrical activity of the cortex was followed by gradual depression of. varying
The arterial and venous pressures were elevated, but their A-V gradient
degrees.
Cardiac irregularities occurred with abnormally
decreased severely during stress.
A failure of the cerebral venous
high T waves suggestive of severe cardiac anoxia.
oxygen content to return to the pre-run level ten minutes after acceleration
indicates either an abnormality of cerebral metabolism or a decreased cerebral
blood flow.
(DACO)

1,364
Duane, T. D., J. E. Ziegler and H. Hunter
1952
HUihMAN TOLERANCE TO COMBINED
ACCELERATION.
(Naval Air Development Center, Aviation Medical Acceleration Lab., Johnsville, Pa.)
Report no. NADC-MA-L5207,
3 Dec. 1952.
ASTIA AD 54 282
ABSTRACT: Experiments were carried out on human subjects and primates
(chimpanzees) seated in an F9F ejection seat, which was mounted on the deck of
the gondola of a human centrifuge.
Transverse g (back to chest and chest to
back) were applied up to 15 g fur 5 seconds, resulting in physical discomfort,
such as pressure on the rib cage, and petachiae on the back.
However, this
body loading was well within the voluntary human tolerance and installation of
a padded body support reduced discomfort.
Following preliminary e.;plorative
experiments with primates, subjects were exposed to positive (head to seat) g
forces up to a maximum of 15 g. The subjects were first tested under normal
accelerations (3 to 4 g per second increase or decrease) in order to establish
their blackout level, and then subjected to--g levels higher than their blackout
level. It was shown that by stepping up the acceleration levels, the blackout

levels could be increased, while the time intervals of consciousness were
reduced.
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1,365

Duane, T. D.
et al
12 NEGATIVE G.
J. Aviation Med.

1952

STUDIES ON CEREBRAL PHYSIOLOGY OF MMKS AT

23(5):479-489, 544.

October 1952.

ABSTRACT: A survey of the effects of repeated exposures to 12 negative G for
forty seconds was carried out on the monkey, and his response to this imposed
stress evaluated.
Cerebral circulation was measured by recording the passage
of fluorescein through cortical vessels with the use of a photofluorometer
attached to a cranial lucite window previously placed in the monkey's skull.
Respiration was recorded via a thermocouple within the tracheal cannula.
A
quantitative measurement of the blood gases was perfomed upon blood withdrawn
from the cerebral circulation during maximum G; electroencephalographic and
electrocardiographic recordings were obtained by several methods; and the

vascular pressure gradient across the brain was measured by pressure transducers
in the carotid artery and in the confluens sinuum. Whenever possible, all
recordings were made concurrently.
At 12 negative G for forty seconds there was evidence of continuing cerebral

circulation, apnea with secondary arterial anoxemia, and a lowering of the
cerebral venous oxygen content suggesting cerebral anoxia. A transient enhancement of the electrical activity of the cortex was followed by gradual deprwssion
of varying degrees. The arterial and venous pressures were elevated, but their
A-V gradient decreased severely during stress. Cardiac irregularities occurred
with abnormally high T waves suggestive of severe cardiac anoxia. A failure
of the cerebral venous oxygen content to return to the pre-run level ten minutes
after deceleration indicates either an abnormality of cerebral metabolism or a
decreased cerebral blood flow.

1,366
1952
Duane, T. D., R. L. Wechsler, J. E. Ziegler, and E. L. Beckman
II.
PHASE
G,
NEGATIVE
12
AT
MONKEYS
OF
ON CEREBRAL PHYSIOLOGY
J. Avia. Med. 23:479-489.
See also American Journal of Medical Science

STUDIES

224:112 (1952).

ABSTRACT: Anesthetized healthy monkeys (Macaca mulatta) with lucite. calvaria,
were subjected to 12 negative g on a centrifuge while various physiological
measurements were taken. 'Repeated exposures of 40 seconds each resulted in cerebral edema and in subcutaneous and submucosal hemorrhages in the head and neck
region, but were not fatal to the animals.
At - 12 g, cerebral circulation
continued at a somewhat slower rate compared to unexposed controls (9.4 and 7.1
seconds, respectively).
During maximum g, respiratory movements ceaseti but
were resumed spotaneously 15 seconds after completion of exposure.
While there
was a decrease in the cerebral arteriovenous difference during negative g, this
difference rose above the pre-run level 10 minutes after the experiment.
Theelectroencephalogram revealed a trend toward progressive depression, with
individual variations.
The arterial and venous pressures increased but the
pressure gradient decreased severely during stress. Bradycardia and high T
wave were both suggestive of severe anoxia.

......
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Duane, T. D., R. L. Wechsler, J. E. Ziegler and E. L. Beckman 1952
ON CEREBRAL PHYSIOLOGY OF MONKEYS AT 12 NEGATIVE G, PHASE II.
American Journal of Medical Science 224:112
See Also J. Aviation Med. 23:479-489.

STUDIES

ABSTRACT: Cerebral circulation, respiration, blood gases, and vascular pressure
gradients across the brain were measured on monkeys exposed to 12 negative g
for 40 seconds. Electroencephalogram and electrocardiogram were also recorded.'
The findings were as follows: (1) cerebral circulation continued throughout the
experiment; (2) apnea set in with secondary arterial anoxemia and a lowereing
of the cerebral venous oxygen content, indicating cerebral anoxia; (3) arterial
and venous pressures were elevated, but the arterio-venous pressure gradient
decreased severely during the stress; (4) cardiac irregularities were observed,
suggesting cardiac anoxia; and (5) the cerebral venous oxygen content failed
to return to the original level after the experiment, indicating a disturbed
cerebral metabolism or decreased cerebral blood flow.

1,368
Duane, T. D.

1953

PRELIMINARY INVESTIGATION INTO THE STUDY OF THE FUNDUS

OCULI OF HUMAN SUBJECTS UNDER POSITIVE ACCELERATION.

(Naval Air Development Ctr., Johnsville, Pa.)

PHASE Ill.

NADC-MA-5303; ASTIA AD-20 519

ABSTRACT: The literature was surveyed with respect to 2 prevalent theories
concerning blackout. Experiments verified the hypothesis that blackout is a
retinal ischemic phenomena.
Blackout in humans subjected to positive accelera-

tion was accompanied by a retinal arteriolar ischemia. A close correlation was
noted between subjective visual losses and the 3 stages of ophthalmoscopic
changes:
arteriolar pulsation, arteriolar exsanguination and collapse, and
return of arteriolar pulsation and transient venous distention. A correlation
was found between the systolic pressure and the symptoms and signs of blackout.

Observations of the fundus oculi of chimpanzees subjected to positive and
negative g forces indicated that under negative g, a venous engorgement and

narrowing of the arteriolar trees occurred.
In rabbits a decrease in intracranial
and intraocular pressures occurred during positive g, and an increase in pressures
occurred during negative g.
(ASTIA)

1,369
Duane, T. D., E. L. Beckman, et al
1953
TO EXPOSURES OF 15 TRANVERSE G.

SOME OBSERVATIONS ON HUMAN TOLEPANCE

(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.)
Report no.
NADC-MA-5305;
ASTIA AD 20 518.
ABSTRACT:
The physiological effects of positive and negative G applied transversely in supine and prone positions were investigated.
The 50-ft human
centrifuge with a st-ndard F9E ejection seat was used in all
the test runs.
Normal, healthy, male volunteers experienced 99 runs between 3 G for 2 sec and

-•
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150 for 5 sec in the supine position; 53 runs of the smae magnitudes were
experienced in the prone position. Ear pulse, ear opacity and modified Lead 1
Conventional lap belts and shoulder harnesses were used.
of ECG were recorded.
Head fixation was maintained by a perforated face curtain with handles modified
to provide signal buttons for central and peripheral lights as well as a distress
Black-and-white motion pictures were taken during some of the runs.
buzzer.
In the supine position, the pulse wave wihich began to flatten at 5 G was absent
at 9 to 10 G, and all subjects responded rapidly to peripheral and central
lights at 15 G for 5 sec. Occasional moist rales and hoarseness occurred in 1
subject at 13 C for 3 sec, and a few subjects deviated to the right when attemptOne subject received a submucosal hemorrhage in the tympanic
ing 1-foot stands.
Vertigo, stiffness,, and weariness were experienced by all subjects.
membrane.
ear opacity recordings were inadequate for satisfactory analysis.
and
EEG,
ECG,
In tie prone position, a slight sinus arrythmia was present in some subjects
during the postrun period, and petechiae appeared in the legs of subjects not
Motion pictures revealed body displacement,
protected by elastic bandages.
and the subjects experienced burning pains in the knees and calves during
ECG, ear-pulse, ear-opacity, and signal-light recordings were
15-G runs.
(ASTIA)
inadequate for satisfactory analysis.

1,370
OBSERVATIONS ON THE FUNDUS OCULI DURING BLACKOUT.
1954
Duane, T. D.
A.M.A. Arch. Ophth. 51:343-355.

I,371
SOME OBSERVADuane, T. E., E.' L. Beckman, J. E. Ziegler and H. Hunter 1955
STUDIES OF
HUMAN
IllI.
STRESS.
TIONS ON HUMAN TOLERANCE TO ACCELERATIVE
15 TRANSVERSE G.
J. Aviation Medicine 26(4):298-303, August 1955.
in
ABSTRACT: Five subjects were exposed to 15 transverse g for five seconds
and
position
prone
the
in
placed
were
subjects
five
Also,
the supine position.
did
Blackout and unconsciousness
exposed to the same accelerative conditioc.s.
were of a transient nature.
produced
effects
physiological
the
and
not occur
An adequately stressed seat was 3ufficient protection for the supine position.
Since the conventional shoulder harness and lap belt were not suitable for
levels above 7 g when the stress was applied in the prone position, additional
(Author)
thorax and leg barriers were employed.

1,372'
LIMITATION OF OCULAR
1962
Duane, T. D., E. L. Beckman and K. R. Coburn
MOTILITY AND PUPILLARY DILATION IN HUMAN BEINGS DURING POSITIVE ACCELERATION.
Invest. Ophthal. 1:136-141, Feb. 1962.
In
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1,373
1962
THE EFFECTS OF
Duane, T. D., D. H. Lewis, S. D. Weeks and J. F. Toole
APPLIED OCULAR PRESSURE AND OF POSITIVE ACCELERATION ON PHOTIC DRIVING IN
MAN.
(Naval Air Development Center, Johnsville, Pa.)
NADC-MA-6214, 28 Dec. 1962.
ASTIA AD 29P 112
ABSTRACT: Several subjects who demonstrated the phenomenon known as photic
driving of the electroencephalogram were employed in experiments with the
ophthalmo-dynamometer and with positive acceleration on the human centrifuge.
In both of these forms of stress when the intraocular pressure exceeded the
retinal arteriolar diastolic pressure a direct correlation was demonstrated to
peripheral field constriction and loss of the previously apparent photic
driving in the electroencephalogram.
The latter did not reappear when the
intraocular pressure exceeded the retinal arteriolar systolic pressure but
did reappear as soon as the intraocular pressure was beneath the retinal
arteriolar d.Astolic pressure.
This suggests that photic driving is related to
the rod portion of the human retina, since with retention of central vision,
which is primarily a cone function, photic driving remained inhibited.
(Author)

1,374
Duane, T. D.,

D. H. Lewis, S. D. Weeks & J.

F. Toole

1963

THE EFFECTS OF

APPLIED OCULAR PRESSURE AND POSITIVE ACCELERATION ON PHOTIC DRIVING IN
MAN.
Neurologv (Minneap) 13:259-262, March 1963.

1,375
1945
FIFTH CRASH INJURY CONFERENCE.
DuBois, E. F. and W. R. Miles
(National Research Council, Committee on Aviarion Medicine, Washington,
D. C.)
Special CAM Report,
30-31 October,1945.

1,376
DuBridge, L.A.
Calif. Inst.

1961
Technol

ADVENTURES IN SPACE,
Quart., 2:2-8, Spring 1961

1,377
Dugas,

D.J.
1962
TARGET-SEARCH CAPABILITY OF A HUMAN OBSERVER IN HIGHSPEED FLIGHT.
(Rand Corp., Santa Monica, Calif.)
Memo No. RM-3226-PR,
December 1962.
ASTIA AD 294 599

ABSTRACT:
The necessary conditions for the visual process are presented, and
two modes of search are discussed in detail. One mode is an example of the
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familiar sector-scan pattern, and the other is a more specific method adapted
to searching for rail-mobile targets. The limitations placed by speed-andaltitude combinations on visual performance in these tvo situations are summaCurves are presented which represent the capabilities of an observer
rized.
under ideal conditions; but in a real search mission, allowances must be made
for factors unique to the situation that tend to degrade the performance of
the observer (e.g., fatigue, poor visibility, and vibration of the aircraft).
In comparing the two modes of search it was found that some of the difficulties
encountered in searching for small targets can be alleviated by using an
It is important to acquire as much information as
appropriate search pattern.
possible about the targets beforehand so that the observer can employ the
The human optical system apparently will
most effective search procedures.
not constitute the most serious speed limitation on the reconnaissance aircraft except at very low altitudes (less than 1500 ft).
It can be expected
encountered long
be
generally
will
aircraft
the
of
limits
that structural
(Author)
'before the maximum tolerable speed for vision is reached.

1,378
1946 EFFETS PHYSIO-PATHOLOGIQUES DES ACCELERATIONS SUR L'ORGANISME
Duguet, J.
(THE PHYS0O-PATHOLOGICAL EFFECTS OF ACCELERATION ON THE
DE L 'AVIATEUR
ORGANISM OF THE AVIATOR)
Biologie Medicale 35 (11): 197-219

1,379
&JMAN PROBLEM IN THE OPERATION OF HIGH SPEED AIRCRAFT.
1947
Dunlap, J.W.,
( Office of Naval Research, Special Devices Center, New York, N.Y.)
August 1, 1947

1,380
Dunlap, K., and R.M. Dorcus
POST-ROTATION NYSTAGMUS.

THE EFFECT OF RATE OF RETARDAT..ON ON
1926
J. Comp. Psychol. 6:329-335

1,381
1956
CENTRIFUGE TESTING OF SINGLE DEGREE OF FREEDOM GYROS
Dunlavey, E. 0.
Rept. no. GM-TN-41;
(Thompson Ramo Wooldridge, inc., Los Angeles, Calif.)
GM 43.5-57; WDD Document no. 7-883, Contract AF 18(600)1190, 7 Nov.
ASTIA AD 217 310
1956;
ABSTRACT: A discussion is presented on some of the problems associated with
Direct attachment of
centrifuge testing of single degree of freedom gyros.
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the gyro to the centrifuge arm, with the gyro output axis parallel to the
centrifuge axis, is shown to be a simple, yet accurate, way to obtain wheeloff mass unbalance and compliance torque data. These wheel-off type gyro tests
can be performed on commercially available equipment and they should provide
much useful gyro design data. Further refinement in accuracy can be accomplished
by measuring and correcting for misalignment between the gyro case and centrifuge
axes. Two methods are presented for measuring this misalignment during centrifuge operation. Accurate wheel-on type gyro tests require the use of a stable
platform, since a counter-rotating table can introduce excessive misalignment
errors. Centrifuge arm vibration can subject the test gyro to both translational
plus rotational vibrations. These inputs may cause significant errors if the
arm mtion contains frequency components above the centrifuge frequency. (Author)

1,382
Duval, R. A.
1944
A FLYING ACCIDENT POSSIBLY DUE TO THE EFFECT OF
CENTRIFUGAL FORCE.
J. R. Nay. Med. Serv. 30:54-56.

1,383
Duvoisin, R. C., F. Kruse, Jr., and D. Saunders
1961
CONVULSIVE SYNCOPE
INDUCED BY THE VALSALVA MANEUVER IN SUBJECTS EXHIBITING LOW G-TOLERANCE.
(Paper,
32nd Annual Meeting of the Aerospace Medical Assoc., Palmer
House, Chicago, Illinois, April 24-27, 1961)
ABSTRACT: The authors studied a group of patients who, by voluntarily performing a Valsalva maneuver, could reporduce episodes presenting the EEG and
clinical features observed by Gastaut in convulsive syncope due to cardiac
asystole.
The group included two student pilots referred because of "convulsions"
occurring in flight under positive G-stress.
Their case histories are presented to demonstrate a mechanism of syncope important to aviation medicine
and to illustrate the differentiation of convulsive syncope from epilepsy.
(Aerospace Medicine 32(3):229.
March 1961)

1,384
Dvorak, J.
1951
URAZOVOST PRI SESKOKU PADAKEM
chute Jumps)
Voiensk4 Zdravotnicke Listy, Prague, 20: 135-136,

(Injuries during ParaMay-June 1951.

1,385
Dvorak, Josef

1958

ZDRAVOTNICKE PROBLEMY LETU V 19OSMICKEM PROSTORU

Problems of Flights in the Cosmic Space)
Prakticky lekar 38(10): 401-403.

(Health
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1,386
CLOVEK V MEZIPLANETARIM
1960
J. Hospodar
J
Dvorak, J., P.K. Isakov,
PROSTORU (MAN IN INTERPLANETARY SPACE) (Prague: Orbis, 1960)
ABSTRACT: The book is based mainly on Soviet data and presents the physical
Attention is given
aspects of outer space from the biological point of view.
to the effect of space factors on the body and methods and equipment for human
Details of the first experiment with the
flight in outer space are described.
Return to the Earth, the selection and
given.
are
flight
dog Layka in space
training of 'astronauts, scientific results of space flights, and space medicine
There are 7 references, all
No personalities are mentioned.
are treated.
(CARt)
Czech.

1,387
MAN IN INTERPLANETARY
1960
Dvorak, J., P. K. Isakov and J. Hospodar
A SMALL MODERN ENCYCLOPEDIA (Clovek v Meziplanetarnim Prostoru)
SPACECeskoslovenska Spolecnost Pro Sireni Politickych A Vedeckych Znalosti,
(Trans. by Aerospace Technical Intelligence
Prague, pp. 1-160, 169-211.
Center, Wright-Patterson AFB, Ohio, Trans. No. MCL-907.)
ASTIA AD 261 786

1,388
Dvorak,

J.,

Isakov, P.

K. & J. Hospodar

1961

MAN IN INTERPLANETARY SPACE

-

A SMALL MODERN ENCYCLOPEDIA (Clovek v Meziplanetarnim Prostoru)
(Foreign Technology Division, Wright Patterson A r Force Base, Ohio)
4 y 1961.
ASTIA AD 261 786.
MCL-907/l+2, 23 Ma

1,389
EFFECT OF COSMIC VELOCITIES ON
1961
Dvorak, J., P. K. Isakov & J. Hospodar
THE ORGANISM.
In: Man In Interplanetary Space - A Srall Modern Encyclopedia.
ASTIA AD 261 786

1,390
Dvorak, J.,

P.

1961

K. Isakov & J. Hospodar

In: Man In Interplanetary Sppce
ASTIA AD 261 786

-

INFLUENCE OF OTHER FLIGHT FACTORS

A Small Modern Enu.clopedia.

,/
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1,391
Dvorak, J., P. K. Isakov & J. Hospodar
1961
EFFECT OF WEIGHT CHANGES.
In: Man in Interplanetary Space - A Small Modern Encyclopedia.
ASTIA AD 261 786.

1,392

Dybowski, W.

1936

WPLYW SZYBKOSCI I JEJ ZMIAN NA ORGANIZM LOTNIKA

(L'INFLUENCE DE LA VITESSE AT DE SES CHANGEMENTS SUR L'ORGANISME DE
L'AVIATEUR)
(The Influence of Speed and the Changes Upon the Organism
of the Aviator)
Lakarz Woiskowy (Warsaw) 27: 335-342 (with French summary)
See also: Polsk. PrzeRl. Med. Lotn. (Varsovie) 4: 183-190; 1935.

1,393

Dye, E.R.
1949
KINEMATIC BEHAVIOR OF THE HUMAN BODY DURING CRASH
DECELERATION (THIN MAN PROJECT).
(Ceornell Aeronautical Lab., Inc., Buffalo, N.Y.) Report No. OM-596-J-1
10 Oct. 1949. ASTIA ATI 78582.
ABSTRACT: A piece of experimental apparatus consisting of a jointed full scale
proportionally weighted sheet metal man was designed and built.
This dummy
was placed in a two dimensional cockpit and the cockpit accelerated by shock
cords to simulate crash conditions.
Co-Alanar motions of the major joints of
the body and head are t'raced on paper and uniform time intervals are marked
on the scribed motion paths by a spark device.
Energy of the impact blow to
the head is measured with a simple energy gauge. Data can be taken for varioL.
seat strap' and shoulder harness arrangements and for the unrestrained body
condition.
Preliminary test runs were made to establish the effectiveness of
the equipment.
Tests were conducted on human subjects to determine muscular restraint to
Joint rotation so that the data couldbe used to simulate tense conditions
in the "Thin Man" crashes.

1,394
Dye, E.

R.

1953

PROTECTION OF THE HUMAN HEAD FROM BLOWS DELIVERED BY A

FLAT SURFACE.
Safety Education 32: 8-11.

(
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1,395
CORNELL UNIVERSITY TESTS SHOW JUST WAT HAPPENS IN A CRASH
1954
Dye, E. R.
Womanis Day 18(2):32-33, 85-86, Nov.1954
. . . AND HOW TO PROTECT YOURSELF.

1,396
KINEMATICS OF THE HUMAN BODY UNDER CRASH CONDITIONS.
Dye, E. R. 1956
8:305-309, 956.
Orthopaedics
Clinical

1,397
jhPACT DETERMINATIONS.
1945
Dytrt, L. F. and W. Specht
June 1945.
48(6):50-54,
General Electric Review

1,398
MANUAL APPLICATION OF IMPULSES WHILE TRACTIONLESS
1960
Dzendolet, E.
Hum. Factors 2(4):221-227, Nov. 1960.
ABSTRACT: To determine what types of impulses could be applied by a S while
tractionless, 20 naive Ss were tested on an air-bearing "scooter" and a strain
gauge transducer or force bar. The task was to push the plunger, with one
motion, as far as it would go in the tube while sitting on the scooter and
grasping a handhold with the left hand. The task was performed with air
blowing through the air-bearing pads of the scooter making the S tractionless, and under normal frictional conditions. Forces against which, and
travel distances through which the plunger was pushed were varied. Both
(Tufts)
quantitative and qualitative results were presented.

-
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1,399
Eakin, B.H.
1946 INSTRUCTIONS FOR USE OF ACCELEROMETER Mk 2 (U.S. Naval Gun Factory Washington 25, D.C.) Naval Ordnance Laboratory Memorandum 8494, 9 Oct.

1946. AD 115 113

ABSTRACT:

This publication contains a description of the Accelerometer

HO 2 and instructions in preparing it for use.
It also gives instructions for
loading and presetting the accelerometer and mounting and reading it.

i,400
Eccles,

J.C.
n.d.
REPORT ON PHYSIOLOGICAL PERFORMANCE AND ACTION OF
HUMAN CENTRIFUGES, AS REQUESTED BY ANTI-q SUB-COMKITTEE OF THE F.P.R.C.,
17 JULY 1943.
(Flying Personnel Research Co-mmittee, Royal Australian
Air Force) RAAF FR52

1,401
Eckel, W.
1954
ELEKrROPHSIOLOGISCHE UND HISTOLOGISCHE UNTERSUCHUNGEN IM
VESTIBUIARISFRN GEBIET BEI DREHREIZEN (Electrophysiological and Histological Inves igations of the Vestibular Nucleus During Rotary Stimuli)
Arch. Ohren- Nasen- u. Kehlkopfh. (Berlin) 164:487-513.

1,402
Ecker, P.G.,

R.J. (rosbie,

and H. Hunter

1953

AN INVESTIGATION OF THE EFFECTS

OF ACCELERATION FORCES ON A PILOT DURING AN AUTbOMATIC IN'TERCEPTOR ATTACK
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-L5304, June 2, 1953.

AUSTIA AD 13 8C 5
ABSTRACT: An F9F jection seat was installed in the gondola of the human centrifuge
and subjects were xposed to acceleration runs 0 ftoM I Lv 3 ý C, accompanied by an
oscillating roll over in amplitude of 54 + 20 at a frequency of 0.5 to 0.75
"...ydles per second and an oscillating pitch in amplitude of + 360 to - 360 at
a frequency of 0.6 cycles per second.
It is felt that, tinder the present conditio•s
of the run, the pilot will have no divviculty in recovering control of the aircraft
following the roll away from the target.

-
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1,403
Eckstrand, G. A. & M. R. Rockway

PROGRESS AND PROSPECTS.

1961

SPACECREW TRAINING:

A REVIEW OF

(Wright-Patterson Air Force Base) ASD TR 61-721;

ASTIA AD 274 190.

ABSTRACT:

Current progress and future prospects in the field of spacecrew

training are reviewed.
Descriptions of all current astronaut training programs are presented, and a number of general conclusions with reference to
such training are drawn, based upon the manned space operations which have
been conducted to date.
In addition to the actual experience which has
been gained in training spacecrew personnel, a review is presented of recently completed and current research which is directly relevant to this

problem.

Areas in which research should be accelerated are identified.

(Author)

1,404
1952 COMPARISON OF EFFECTS OF HUMAN TOLERANCE TO
Edelberg, R., et al.
ACCELERATIONS OF SLOW AND RAPID ONSET. J. Aviation Med. 27(6):482-489,
ASTIA AD 208 151
Dec. 1952.
ABSTRACT:
Reflex Activity of the circulation during exposure to g has been
The "gradual onset
recognized, but its full capacity has not been evaluated.
run" (GOR) allows evaluation of this capacity and its magnitude turns out to
be greater than commonly believed.
'It can add up to 3.5 g to the conventional
blackout level, (average increment, 1.9 g).
A hypothesis is presented to show
how the GOR produces this increment.
The increment has a high correlation with
the amount of protection received from a g-suit for any given subject, a relationship which is interpreted as implying a reflex mechanism in g-suit protection. The GOR has application in predicting changes in a pilot's g-tolerance
in the g-suit and in evaluating student pilots with a history of low g-tolerance.
(Author)
1,405
Edelberg, R., and H. S. Weiss
1952
AXIS THROUGH THE BODY.
Federation Proceedings, 11 (1):

CENTRIFUGATION OF ANIMALS ABOUT AN
40.

Abstract: Dogs, anesthetized with Nembutal and lying on either side, were
spun on a horizontal turn'able with the heart at the center of rotation.
Respiratory rate, EKG, and direct measurement of blood pressure from 4
vessels were recorded simultaneously. The centrifugal force induced by the
spin about the heart opposes venous return, resulting, at speeds above
120 r.p.m., in a picture of acute hypoxia. Cardiac output is decreased as
indicated by the marked reduction in arterial pressure pulse pressure and
-A-V pressure differences. Tachycardia develops and is primarily attributal
to the abrupt acute fall in carotid pressure. Breathing ceases in the
inspiratory phase probably as a result of a caudad displacement of the
disaphragm. Animals survived exposures to 200 r.p.m. for 2 minutes but
developed subendocardial and cerebral subarachnoid hemorrhages. Similar
Subendocardial Hemorrhages have been produced by the beating of an "empty"
heaLt. The &ubarachnoid ecchymoses are attributed to the sudden rise in
systolic pressure from zero to almost 450 m. Hg immediately after the run.

...................
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1,406
Edelberg, R.

1952

TUMBLING

(paper,

conference on "Problems of Emergency

Escape in High Speed Flight," Sept. 29-30, 1952, at Wright-Patterson
AFB, Ohio) ASTIA AD 14 346

ABSTRACT: Tumbling motions were simulated on a turn-table capable of speeds up
to 200 r.p.m.

Speeds of 100 r.p.m. did not produce unconsciousness in human

test subjects when the center of rotation was located at the lower portion of
the heart. Above 1CO r.p.m., pain was perceived and hemorrhages occurred, but
mental and physical performance remained unimpaired. Experiments with dogs
showed that the impairment of the circulation becomes less at any given speed
as the center of rotation is moved toward the lower abdomen. Human experiments
,with the center of rotation at the level of the abdomen are in progress. From
the dog experiments it appears desirable that the center of rotation be applied
at heart level for short-duration spins. Since production of vertigo is contingent on stimulation of the semicircular canals by some changing force, at
spins of constant rate no vertigo is experienced because the radial forces are
constant. The resulting sensation is that of being in a strong gravitational
field acting toward the head and feet at the same time, rather than one of
being rotated.. A "strength-duration curve for human tolerance" indicating
threshold values for conjunctival hemorrhage is presented.

1,407

Edelberg, R. and H. S. Weiss
1953
THE PHYSIOLOGY OF SIMPLE TUMBLING.
I1. HUMAN STUDIES.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC TR 53-139, June 1953.

PHASE

1,408
Edelberg, R., H. S. Weiss, & P. V. Charland
1953
HYDROSTATIC BEHAVIOR OF
VASCULAR COLUMN DURING TUMBLING.
(Wright Air Development Ctr., WrightPatterson AFB, Ohio)
ABSTRACT:
During emergency e~scape from high speed aircraft, there often occu-s
a head-over-heels tumbling which may produce radial accelerations as high as 25
g, acting in opposite directions at each end of the body,
The hydrostatic'pressures developed in the vascular column should increase with the square of the distance from the center of rotation, a prediction validated tuyexperiment, and the
absolute pressure at any point would be expected to equal the central pressure
plus the hydrostatic increment.
However, when dogs were rotated on a spin-table
with the center of rotation through the heart at speeds which either reduced or
virtually eliminated cardiac output, peripheral press.Jres were considerably lower
than expected.
One possible explanation was the development of subatmospheric
pressures at the center of rotation. Sub-ambient pressures at head level during
positive acceleration have been reported (Henry, Gauer, Kety and Kramer, 1951)
and in fact the pressures measured at the center of rotation by intra-aortic
catheterization of the dogs fell as low as 80 mmi Hg sub-ami ient. They agree
-closelywith the central pressures calculated from peripheral measurements.

4
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Further, when water-filled columns of comparable dimensions were rotated,
central pressures as low as 250 mm Hg below ambient were developed.
Lastly,
maintained and the flow
at moderate speeds, when some cardiac output is still
precludes an interrupted column, it is necessary to assume the development of
sub-atmospheric central pressures to account for the low peripheral pressure
(Federation Proceedings 12(l):37, March 1953)
values.

1,409
Edelberg, R.
1953 PROBLEMS OF EMERGENCY ESCAPE IN HIGH SPEED FLIGHT: TUMBLING
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) wADC Document #.)3WC-

1470

1,410
Edelberg, R., H. S. Weiss, P. V. Charland & J. I. Rosenbaum
1954
PHYSIOLOGY OF SIMPLE TUMBLING.
PART I.
ANIAL' STUDIES.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
Rept. 53-139.
Jan. 1954.
ASTIA AD 36 304.

THE
WADC Tech.

ABSTRACT: The tumbling that follows emergency escape from an aircraft by seat
ejection or that occurs during prolonged free-fall poses a threat to the
escaping crewman.
Tumbling was simulated in the laboratory on a horizontal spin
table using anesthetized dogs as subjects preliminary to human experimentation.
The axis of rotation was through the heart or at various locations up to 20 cm
caudad.
The centrifugal forces proved effective in producing peripheral pooling
with a consequent reduction in heart filling and cardiac output as evidenced by
the reduced pulse pressure and arteriovenous pressure difference.
The decrease
in perfusion pressure and the accompanying apnea was enough to produce hypoxia
at speeds greater than 140 rpm, as evidenced by oral cyanosis.
Concurrently,
the elevated hydrostatic pressures were sufficient to produce hemorrhage in the
extremities.
A tachycardia or bradycardia may occur, depending on the location
of the center of rotatipn.' In general, pathology is less when the center of
rotation is at the heart than when located at the more caudad positions, but
circulation is less impaired as the center is moved caudad.
(DACO)

1,411
Edelberg, R.
1955
DECELERATION.

BLOOD FRESSURES DURING SLMULTANLOUS ZJMLING AND

ABSTRACT:
Immediately after emergency ejection, a pilot may be expoced to drag
forces, as high as 25 g in a negative g attitude.
It has been suggested that

Z/

/

if rap id eitugh, nmv decrease i ather than Inc reat.c the
er it y oI t ,,negative g hydrao.tatic effects.
The situat. ion was s;,;altd
by I
, iq,
dogs up to 200 rpm on a spin-table located at the periphery of tlhi
Iuv•:rmlCnt t ifug..
Tie centrifuge simultaneously imposed 'drag furcoas' up to 1(0•g Aiich cl1.vrqgc
direction ainusoidally.
It was fouad that superimposed tumbling between )0 m!-d
200 rpm greaily reduced the edema and hemorrh.age normal'.y produced by negait ivo g
alone.
Similarly the va•icular damage and engorgement of combined accelerat iCa,;vi
was less severe than after tumbling alone.
Up to -, 10 g of drag force, the eflectf
of Jostling on the visccra were not significant. .3lood
pressures, i;wasured with
Oauo.r-Wetterer intra-vascular manometers tco eliminate the need for hydtostatic
correction, were often considerably lower than theoretical preCsures.
Furthcr;,,ore,
this difference became greater at higher rates of rotation.
Thia effect nmay, under
various Lircumstances, be due to the low natural frequency of the vascular colku:,1w
to valrtial collaose of the column, or to the development of 6ub-amhient pres;u'.,
The reduction of hydrostatic damage is not due to
at the center of rotation.
lower pressures but to the alternation in direction of force with the conriqu.,:i
Circulation .is lcss i'mpaired than in simple
change in duration of exposure.
tumbling, as evidenced by the smaller reduction in arterial-venos pressu-e
(Federation Proceedings 14:41-42, Mar. 1955)
difference.
tumbl ing,
resulting

10412
Edelborg, R.
ATION.

HYDROSTATIC EFFECTS OF COMBINED TUJMBLING AN
1955
Vibration Bull. ?2:20-23.
and
Shock

DECELER-

1,413
Edelberg, R., J.P. Henry, J.A. Maciolek, E.W. Salzm-an and.G.D. Zuldenua
19,.6
COMPARISON OF hUXAN TOLERANCE TO ACCELERATIONS OF SLOW ANID RAPID ONSET.
J. Aviation Med., 27(6):4S2-489

ABSTRACT:
Rtflex activity of the circulation during exposure to g has been
recognized, but its full capacity has not been evaluated.
The "gradual on:;e.t.
run" (GOR) allows evaluation of thts capacity and its magnitude turns out to
be greater than corm-nonly De lieVed.
It can add up to 3.5 g to the conventional
blackout level, (average increment, 1.9 g).* A hypothesis is presented to show
how the GOR produces this increment.
The increment has a high correlation
with the amourt of protection received from a g-suit for any given subject,
a relationship which is interpreted as implying a reflex mechanism in g-suit
protection.
The GOR has application in predicting changes ii a pilot's
g-tolerance in tle g-suit and in evaluating student pilots with a history of
low g-tolerance.

4,41/

tdel,'erg. R.
195b
R£ELFoX A(CTIVITY AS A DET-;PMIhANT OF TOU:RA;CE TO
ACCELERATION.
(In Proceedings of Twenticth International Physiological
Congress, brussels, aelgiam, 1956)

Ib 415
TilE PIlYSIOWOGY OF CO,•3INED ACCELERATIONS.
1961
Edelberg, F.
and C. D. ZuidecA, ed3., Gravitational Stress in Aerospace
H.
Gauer, 0.
In
Pp. 140-149,
Little, Brown, and Co., 1961).
(Boston:
Medicine.

1,416
Edelb-rg, R.
1961
TILE RELATIONSHIP BETWEEN THE GALVAN`IC SKIN KESPONSE,
VASOCONSTRICTION, AND TACTILE SENSITIVITY
J. Exp. Psycho . 62(2): 187-195, Aug. 1961
ABSTRACT:
Tht. relationship over short periods of time between cutane_:,
tactile threshold and autonomic activity, as reflected in GSR or in degl'ie
of vasoconstriction, was determired by a method allowing continuous mor.itoring of the S's threshold to 250 cps vibration.
The 28 Ss were tested, follow.ing a period of train ug and equ. librium, for a minimum period cf five minutes
during which three autonoric responses were deliberately elicit,
i by a loud
noise or asking the S to sniff sharply or take a deep breath.
In addition,
the effects of viriation in attention, of stretching or relaxing of the skin,
and the anatomical site rested on tactile threshold were explo'red.
(Tufts)

1,417
Eden,

X., and J.W.A. Turner
1941 LOSS OF CONSCIOUSNESS IN DIFFERENT TYPES
OF HEAD INJURY.
PLroc. Roy. Soc . Mod, 34:b85-691, Sept . 1941.

A•STRACT:
1.
A snries of 200 cases of different types of head injury, both closed
and open, have been examintd with reference to the lois of consciousness sustained.
2.
There ai'e two differert ways in which the brain may be injured by a
blow ro the head: there is a generalized effect in which the force is tr.nsmitted throughout the skull to the brain as a whole, which results in immediate
unconsciousness - concussion; and a lecalized bruising effect, often with signs
of focal damag,, to the brain - contusion.
In the abFnce of concussion unco"n s"ciousness occurs only as a result of contusion of a severe degree, and may then
be delayed in on:'?t and prolonged in duration.
3.
Injuries due to massive violence, such as road accidents and heavy
falls, cormronly cause concussion, with or without contusion.
In a large proportion of wounds due to projectiles and small missiles (including scalp wounds,
depressed fractures and penetrating wounds of the brain), concussion is absent,
even in the Presence of contusion.

-
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4.
Loss ol consciousnes',
following a p)en,•trat ig wound of thei brain r.',y
result f-oro a supcradded m.issive blow to the I:,aJi, rich as a fall to the
ground, or a complication such aa cerebral hemorrhage; or it may indicate
widespread contlision from a wound deep in the baae of the brain.
5.
The important factor which determineb the presence or absence of

concussion in head injury is the area of skull -,truck, providing that there
is gdequate momentum.

1,418
Edholm,
J,

O.-G.
1940
EFFECT OF GRAVITY ON THE BLOOD PRESSURE OF TIlE CAT.
Physiol. 98:79-96, 1940.

1 419

Edholm, 0. G.
1942
THE COMPENSATORY MECHANISM OF T7lE SPLANCIHNIC CIRCLATION
DURING CHANGES OF POSTURE.
J. Physiol. 101:1-10, 1942.

1,420
Edwards, A.S.
iq49
AND FINGER TREMOR.

THE EFFECT OF BODILY ROTATION UPON INVOLUNNTARY SWAY
Amrer. J. Psychol. 62:590-591.

ABSTRACT:
Using 50 college student subjects tested with the author's ataxiameter, it was found that body sway was greatly increased following rotation.
Statistically
significant results were not obtained with 100 Ss whfn fingertremor was tested with the tromometer before and after rotati-n.
(Psvchol. Ahq. 2'4:417, 1950)

1,421
Edwards, P. R., I. N. Hurter, & E. Kephart
1954
DATA SENSING AND R-TCORDIXG
TECIENIQUES ESTABLISHED FOR TILL lIUV•.N CENTRIFUGE.
(Naval Air Develoopment Ctr.,
Johnsville, Pa.)
NADC-MIA-5306, 29 Jan. 1954

o
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1,422
Eewards, r. R., H. N . Hunt'er, & ,E.Kephart
1955
DEVELOPnEN•T OF tIOLOGIr.AL
RES-AP£H A?PALRAT.S FOR USE 1i ACCELERATION AND DEC7LE.RATION STUDIES.
(Ntval Air Developrcnt Ctr., Johnsville, Pa.)
Pr3ject N1M 001 1100 303,
31 Decemrier 1955; PHAkE I
ABSTRACT:
A calibrated device consisting of a preasure chamber and hydrophone
with a circuitry for frequency and amplitude control has been constructed, tested,
and found to be eatisfac:'ory.
L,423
Edwards, 'P. R., R. Zabelicky, & E. Kephart
1955
DEVELOPMENT OF BIOLOGICAL XESEARCH APPAPATUS FOR USE IN ACCFLERATION AND DECELERATION STUDIES.
PHASE IV.
(Naval Air Development Ctr., Jornsville, Pa.)
Project 1-41
001 100 3333; 31 Dec.
1955
ABSTRACT: A complete system with a 16 mm Mitchell camera, x-ray apparatus and
accessories has been subjected to tests on the centrifuge and it was found that
16 rimn film was not feasible for the detail requirpd.
Another complete nystem
with a modified 35 mnMitchell camera and an F.71 Wray lens has been subjected
to tests on the centrifuze and found to be satisfactory.

1,424
Eggers, A. J.
1957
SATELLITE RECOVERY PROPOSAL
Aviation Wk. 67: 101, Nov. 18, 1957
ABSTRACT:
Picture, illustrates proposal for bringing o satellite back to earth
made by A. J. Eggers of the &ACA.
"Hemispherical, fir ied vehicle would encounter
deceleration and heating within human capacity if re-entry was made at a small
angle with the horizontal."

1,425
Eggers, A. 3., Jr. and T. J. Wong
1958
RE-ENTRY AND RECOVERY OF NEAR-EARTH
SATELLITES, WITH PARTICULAR ATTENTION TO A 34NTED VEHICLE.
(National Aeronautics and Space Administration, Washington, D. C.)
NASA Memo 10-2-58A, Oct. 1958

1,426
1959
PILOTED ENTRIES LNTO THY ",%RTH'S
Egglestor, J.M., and P.C. Chestham
(Paper prerented at W Nat'l Summer Meeting 16-19 June 1959
AT!-SPlERE.
Lcs Angeies, Calif.) IAS paper no. 59-9i
ABSTRACT: A summary of research conducted at the Langley Research Center of
the Nat'l. Aeronautics and Space Administration on the requirements of stability, control, dece.Lxstion, and piloting techniques necessary for a controlled
descent from orbit into and through the earth's atmosphere.

1,427
FIXED-BASE SIMULATION
1960
Eggleston, J. M., S. Baron and D. C. Cheatham
STUDY OF A PILOT'S ABILITY TO CONTROL A WINGED SATELLITE VEHICLE DURING
HIGH-DRAG VARIABLE-LIFT ENTRIES
(National Aeronautics and Space Administration, Washington, D. C.)
NASA TN D-228, April 1960.

1,428
A STUDY OF THE POSITIONS AND VELOCITIES
1961
Eggleston, J.M., & H.D. Beck
OF A SPACE STATION AND A FERRY VEHICLE DURING RENDEZVOUS AND RETURN.
(National Aeronautics & Space Administration, W shington, D.C.)
NASA TR R-87.

ABSTRACT: A study is maee uf the families of nonthru ting ascent trajectories
during rendezvous with an orbiting space station and he descent trajectories
Equaticns of motion are d rived and results are
to the earth's atmosphere.
shown for two typi'al orbits of the station (one circi lar and one elliptic
Boundaries of launch (at the time of booster burnout) and rendezvous
orbit).
ccnditions are given and the effects of delays in launch time are discussed.

1,429
Ehni,

F.P. and W.F. Haldman 1962 STUJDY OF SOFT RECOVERY FROM TWO-STAGE VEHICLE3
VERTICAL DESCENT TRAJECTORIES INCLU.DING AERODYNAMIC HEATING
PART II.
(Air Force Office of Scientific Research, Washington, D.C.) May 1962,
Rept. no. AFOSRIDRA 62-7, Proj. 7856. ASTIA AD- 77 911

in graphical form for
ABSTRACT: Vertical descent traiec"'•tres are presente
bodies entering the earth's atmosphere starting at an altitude of 320,000 ft.
rao sets of trajectories
with entry speeds varying from 35,000 to 7,500 fps.
one with fixed drag-ai-ea-to-weight ratios ranging from 10 to .001
were computed:

4
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and one sot, where the drag-area-to-weight ratio is varying to achieve reentry
with decelerations limited to 75, 30 and 15 g. The variation of the drag-toweight ratio during descent was expressed in terms of a drag-area factor C. The
Presented are graphs for
computations were performed on an analog computer.
velocity, deceleration, dynamic pressure, heating rate, total heat, temperature,
and, for the limited deceleration case, the drag-area factor, plotted versus time
and/or altitude. The physical equations are presented and their analog computer
mechanization is discussed. (Author)

1,430
ON THE DESCENT OF WINCED ORBITAL VEHICLES.
1955
Ehricke, K. A.
Astronautica Acta 1:137-155

1,431
Ehricke, K.A.
1956
ASTRONAUTICAL AND SPACE-MEDICAL RESEARCH WITH AUTOMATIC
SATELLITES
In; Earth Satellites. As Research Vehicles.
( Proc. of the symposium held 18 April 1956 at the Franklin Inst in
Philadelphia) Monograph no. 2, June 1956
ABSTRACT: Discusses the use of automatic satellites for the. advancement of
manned astronautics.
Based on the systems and operations concept, the discussion includes technical as well as scientific aspects.
A distinction is
made between technological satellites and biosatellites.
The technical and
scientific research aspects in conjunction with technological satellites are
outlined and their correlation with various phases of manned astronautics is
shown.
The survey of the space-medical research by means of biosatellites
also considers the relevant technical and scientific aspects.
Flight dynamic aspects are discussed, presenting the energy sper.crum of
terrestrial, cislunar as well as lunar satellites and of hyperbolic probes
(limited to Venus and Mars reconnaissance).
An analysis of accuracy requirements leads to a discussion of the significance
of earth-satellite-earth comnnunication, including the pcasibility of terrestrial monitoring of satellite-earth comnmunication (equipped with small propulsion systems)
by over-riding the vehicle's guidance and attitude control
system. Finally, trajectories, decelerations and temperatures of descending
spherical satellites are presented.

1,432
Ehricke-,K-K. A., & A. H. Pence
1957
RE-ENTIRY CHARACTERISTICS OF RECOVERABLE
SPHERICAL SATELLITES, SATELLOIDS, AND LUNAR VEHICLES.
(Convair, Ft. Worth,
Texas.) Rept. No. AZP-O0O; June 1957

-

458

-

1,433
Ehricke, K. A.
1957
RE-ENTRY OF SPHERICAL BODIES INTO THE ATHDSPHERE AT
VERY HIGH SPEEDS.
(American Rocket Society, New York, N. Y.)
ARS Preprint 428-57

1,434
Ehricke, K.A.
1959 A SYSTEMS ANALYSIS OF FAST MANNED FLIGHT TO VENUS AND MARS.
(Convair-Astronautics, Ft. Worth, Texas)
Rept. No. AZM-072, rart I,
March 11, 1959.

1,435
THE LOGISTICS OF RE-LAUNCH FROM THE ,MOON.
Ehricke, D. A.
1962
In Lectures in Aerospace Medicine, January 8-12, 1962 (School of Aerospace,
Medicine, Brooks AFB, Texas)
I,436
.....Ehrsam, G.W., Jr.
1960
FEASIBILITY STUDY FOR AN ADVANCED DEVICE FOR
STUDYING THE EFFECTS OF ACCELERATION ON MAN.
( Aerospace Med. Lab.,
Wright Air Development Div., Wright-Patterson AFB, Chin) WADD Tech-.
ASTIA AD 236 044
]QO.
Rer"•rt 6n-'17, *-r

ABSTRACT: Present centrifuges cannot simulate adequately the types of
acceleration patterns anticipated for future manned vehicles.
Realistic
simulation requires the production not only of a controlled radial acceleration
field but also of the superimposed rotational motions of pitch, roll, and yaw
and the vibratory translations encuintered about these axes as a result of
buffeting and other flight disturbances.
Therefore, arm radius, inertia, and
control problems are complicated by the requirement for oscillations which will
permit study of true flight.
The analysis of a
component areas.
of components may
investigation are
however, that the

device to produce realistic simulation is presented by
In a highly sophisticated centrifuge, the optimum selection
not be possible until the results of a more detailed design
available. The analysis of each major area indicates,
construction of the proposed device is feasible.
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1,437
Eiband, A. M., S. H. Simpkinson & D. 0. Black
1953
ACCELERATIONS AND
PASSENGER HARNESS LOADS MEASURED IN FULL-SCALE LIGHT-AIRPLANE CRASHES.
(National Advisory Committee for Aeronautics, Washington, D. C.)
NACA TN 2991, August 1953, ASTIA AD-15 669
ABSTRACT:
Full-scale light-airplane crashes simulating stall-spin' accidents
were conducted to determine the decelerations to which occupants are exposed
and the resulting harness forces encountered in this type of accident.
Crashes
at impact speeds from 42 to 60 miles per hour were studied.
The airplanes used
were of the familiar steel-tube, fabric-covered, tandem, two-seat type.
In
crashes up~to an impact speed of 60 miles per hour, crumpling of the forward
fuselage structure prevented the m-Aximum deceleration at the rear-seat location
from exceeding 26 to 33 g.
This maximurm g value appeared independent of the
impact speed.
Restraining forces in the seat-belt--shoulder-harness combination
reached 5800 pounds.
The rear-seat occupant can survive crashes of the type
studied at impact speeds up to 60 miles per hour, if body movement is restrained
by an adequate seat-belt--shoulder-harness combination, so as to prevent injurious
contact with obstacles normally present in the cabin.
Inwardly collapsing cabin
structure, however, is a potential hazard in the higher-speed crashes.
(NACA)

1,438
Eiband, A. M.
1959
HUMAN TOLERANCE TO RAPIDLY APPLIED ACCELERATIONS: A ZURVEY
OF THE LITERATURE.
(National Aeronautics and Space Administration, Walh.,
D. C.) NASA Memo No. 5-19-59E; ASTIA AD-218 269; June 1959
ABSTRACT: Data applicable to space flight and to crash impact for,-es were
cbtained from a literature survey ard analyzed and discussed.
These data are
compared and presented cr. the basi'° of a trapezoidal pulse to show the effects
of body restraint and of acceleratior, direction, onset rate, and plateau duration
on the maximum tolerable magnitude of rapidly appii•.d 3ccelerations.
Recommendations indicated by the survey are made for increasing impact surv'vnhility by
use of adequate body support in both the forward-and aft-facing seated positioQz.
A categorized bibliography of information on human tolerance to rapidly applied
accelsrations is inclu4ed.
(AU*HOR)

Ek, J. L., B. W. Jongkev's dnd J. Kli'n
ORGAN.
Acta Otolaryng (Stockholm) 50:292.

1959

THE THRESIOLD OF THE VESTIBULAR
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1,440
Ek, J., L. B. W. Jongkees, & J. A. J. Klijn
1960
ACCELERATION.
Acta oto-larynp. 51:416-419

ON THE-ETFECT OF CONTINUOUS

1,441
Ekman, G.

1960

PSYCHOPHYSICAL RELATIONS IN THE PERCEPTION" OF SPACE,

TIME AND

VELOCITY
(Stockholm U.,

Sweden)

'Project 9778(805); Contract AF 61(052)-300; AFOSR,

DLS

ABSTRACT:
The subjective variables of (perceived)' space, time, and velocity
have been separately investigated and have been found to be rea'.ted to corresponding physical (stimulus) variable by power functions.* This research will
determine the interrelations among perceptual continua, e.g. determination of
what function subjective velocity is of subjective space and subjective time.
A series of experimental variations will be employed which will yield results
concerning the constants of the power functions which are of interest.
A few
examples of the conditions which will be investigated are : (1) Direction of
motion;,various angles in all quadrants.
This is an example of variations
which are supposed to affect subjective distance and consequently subjective
velocity; (2) Surrounding perceptual field; the motion will pass through
patterns constructed accordira to the principlee of certain geor'etrical
illusions, and subjective distance (and velocity) are expected to be affected
in predictable direeti)n; (3) Length of motion track with time constant and
vice versa; (4) Intensity and contrasts in the motion-background field; and
(5) Relative motion.

1,442
Eldredge, D.H.
1955 THE EFFECTS OF BLAST PHENOENA ON MAN:
A CRITICAL
REVIEW
'SL. Louis:
Committee on Hearing and Bio-Acousricsý, A-.'.ed -,orces- National
Research Council)
Project NR 140-069, Contract Nonr-1151(01), 1955,
ASTIA AD74028
ABSTRACT: A critical review has revealed that the open literature concerning
the effects of blast on man is net extensivc and is principally concerned with
(1) injury to the ear; (2) body injuries severe enough to produce combat
casualties; (2) cerebral blast concussion; and (4) battle fatigue orhystericanxiety state. An attempt is made to extract and organize the important studie's
and hypotheses encountered, and supplementary data are included from experience
gained with high-intensity sound. A selected bibliography of 175 references,
compiled by S.K. Hirsh, is included; it is mainly concerned with specific methwdA
and techniques that have been used to measure possible impairment of function.
(AD abstract, modified)--.-
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1,443
Eleinknecht, D. S., W. M. Bland, Jr., and E. M. Fields
1962 SPACECRAFT AND
SPACECRAFT SYSTEMS.
(In Results of the First U. S. Manned Orbital Space Flight, February 20,
19_62 )
(NASA Manned Spacecraft Ctr., Huston, Texas) Pp. 5-30

1,444
Ellingson, H.V.
1960
AVIAT T'N ME:DICL\VE.
In; Piersol, G.M., and E.L. Bortz,
cd., Cyclopodia of M_•dicin, ,Su
and Specialties: Review Service.
(Philadelphia, F.A. Davis Company, 19bo) pp. 221-246
ABST•ACT:
The scope ard imp] ýcatinns of avi3tion and space medicine are
summarized.
Consideration is given to the gecnral and specific stresses which
may be encountered, to medical and psychiatric problems, air travel and transportation of patients, pilot and astronaut selection, protective equipment
and
clothing, and to flyirg safety ano accidents involving nuclear weapons.

1,445
Ellinýson, H. V.
1962
AVIATION ýEDICI*M`
in G. M. Piersol, et.al., ed., T-he Cyclopedia of Medicine, Surgery and
Specialties. Review Service, 1962.
(Philadelphia:
F. A. Davis Co., 1962)
,pp.
213-237.
ABSTRACT:
This cl,apter reviews the entire field of aerospace medicine and is
aimed at providin,, current, revised information to the medical profession.
General topics discusosd include the following:
space medicine (closed systems,
wcightles;•ness, artificial gravity, humain engineering, psychological factors,
radiýtions, instrumentiation); aviation physiology (g-tolerance, vibration,
pressurv breatiing, oxygen toxicity, motion sickness); personal equipment
(pressiice suits, oxygen equipment"'; thL specialties (otorhinolaryngology,
opht~ahroloyg, neur< psychiatry, cardiology); aircrew selction and maintenance
(selection tests, care of flyers, Federal Aviation Agency); air travel
(epidcemiology of air travel, private flying, transportation of patients, oxygený
in transport, treatment of motion sickness); flying safety (accident investigation); and reactions to flight (dysbarism).
1,446

Ellis, W.}!.B.
1955
STUDIES OF HLMAN RESPONSES TO LLNEAR ACCELERATIONS
DURING CARRIER TAKE-OFFS AND LANDINGS.
(RAY, Instit. of Aviat. Med.,
Farnborough, Eng.)
FPRC Rept. No. 905, Jan. 1955.
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1,447
SKI INJURY PROBLEM.
1960
Ellison, A. E.
Ski Magtzine 24:52-57

1,448
Elmadjian, F.
1963
BIOCHEMICAL. STUDY OF LARGE PRIMATE RESPONSE TO SEVERE'
ENVIRONMENTAL STRESSORS
(Worcester Foundati,.% for Experimental Biology, Shrewsbury, Mass.)
Contract AF 29(600)-2439.
ARL-TDR-63-18,
May 1963

ABSTRACT:
Biochemical studies were conducted on immature chimpanzees
0
0
undergoing 20 hours without food and water, at temperatures of 70
.800,
90 , 95 , and 100 F at 50 percent humidity; acceleration-deceleration tests;
and the suborbital flight of chimpanzee No. 65 (RAM).
Twelve tirine determinations and seven plasma determinations were obtained with the view of
evaluating respiration (acid-base balance), nitrogen metabolism, adrenal-oituitarv. and svmDathico-adrenal rystems.
(Author)

1 ,449
M. 1954 OBSERVATIONS ON THE USE OF RABBITS AS IN'DICATORS OF THE
PHYSIOLOGICAL EFFECTS OF BLAST INSIDE A TANK UN'DER ATTACK (Clotlhing and
Equipment Physiological Research Establishment (Gt., Brit.) Technical memo
no. 22; JSRP Control no. 561049; April 1954; ASTIA AJi-112 086

Elwood,

1,450
STUDY- EJECTION SEAT TRALECTORY - TIME REQUIRED
1949
Ender, W.K.
TO APPROACH TERMINAL SPEED WITHOUT THE USE OF A DRCGUE CHUTE.
Calif.)
(Douglas Aircraft Co., Inc., El Segundo,
Report No. ES-15220
1,451
Ely, W. J.
1960
SIXTH ANNUAL ARýMY HUMAN FACTORS ENGINEERING CONFERENCE.
(Army Human Factors Engineering Couference, U. S. Army Engineer Research
and Development Laboratories, Ft. Belvoir, Va.)
ASTIA AD 251 312
ABSTRACT: This report consists of a series of abstricts of papers presented at
the Sixth Annual A-nny-Human-Factors-Engineering- Conference.

(
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1,452
Emm,

COSMIC EXPLORERS.
1962
A.
20 Oct. 1960,
Rossi•a,
Sovetska
Branch, Foreign Technology Division,
Services
(Translation
Wright-Patterson AFB, Ohio) FTD-TT 62-602/1-4, 8 May 1962.

ABSTRACT: Before flying into space we must know exactly how various
representatives of life will react to everything connected with the flight.
ecology.
A branch of science being developed on earth is the science of space
on
life
This deals with the relation of man to cosmic surroundings and his
possible
made
system
During a recent flight, a radio-television
other planets.
constant visual contact with occupants of the ship. The g-forces at launch
greatly affected the heartbeat and respiration. During acceleration the
eating
animals required more oxygen than usual. However, they had no trouble
Another
radiation.
cosmic
test
to
under weightless conditions. Mice were used
organisms.
all
of
factor
hereditary
the
object of space study was nucleic acid,
cosmic
These molecules can be called "bare genes" or.Ifree genes." Impacts by
Aill
these
acid;
this
of
strulcture
the
in
particle can cause great disturbances
be studied physicochemically.
1,453
ABRUPT DECELERATION STUDIES RELATED TO
1959
Enfield, D.L.
(Paper, Meeting Aero Medical Association,
AUTOMOBILE CRASH FORCES.
Statler Hilton Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: Anthropometric dummies and human volunteers have been exposed
to experimental car crash deceleration. Statistically-determined typical
accidents were duplicated using salvage vehicles and dummy passengers.
The types of crash force-thus measured were applied to human volunteers
Force magnitude was gradually increased until a human
by test devices.
(J. Aviation Med. 30(3):183, March 1959.)
reached.
was
tolerance limit

1,454
ANALYSIS OF ACCELERATION, AIRSPEED, AND
1959
Engel, J.N. and Copp, M.R.
GUST-VELOCITY DATA FROM A FOUR-ENGINE TRANSPORT AIRPLANE OPERATING OVER A
( National Aeronautics and
NORTHWESTERN UNITED STATES -ALASKA ROUTE.
February 1959
1-17-59L,
Memo.
NASA
Adm~inistration)
Space
ABSTRACT: The data, which were obtained with an NACA VGI! recorder, were evaluated
and then compared with the results previously reported in NACA Technical Note
3475 for two similar airplanes operating over Ia-,e variations in gust experience
accelerations due to gusts
In genera
were .oced for the three operations.
occurred much more frequently than those due to opt-rational maneuvers.
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1 ý455

LIFE, REASOtN AND THE UNIVERSZ
1961
Ingel'gardt, V.
Izvestiva (USSR) 92(13638):3
ABSTRACT: Space flight is discussed, with reference to weightlessness,
radiation, G-forces, and the new area of investigation, "exobiology".

cosmic

1,456
Engatrom, B.A.
1957
THE EFFECTS OF SIMULTANEOUS DECELERATION,
TUMBLING AND WINDBLAST ENCOUNTERED IN ESCAPE FROM SUPERSONIC AIRCRAFT.
(Wright Air Development Center, Air Research and Development Command,
Wright-Patterson AFB, Ohio) WADX TN- 54-18, July 1957.
ASTIA AD 118 328.
ABSTRACT: As a continuation of the supersonic ejection seat program* two
tests using live chimpanzees as subjects were performed. The ejections
occurred at a velocity of Mach 1.5 at altitudes of 20,000 and 17,700 feet,
using a standard Air Force ejection seat as modified by the Cook Research
Laboratories. Both subjects were lost in spite of the fact that in the
first test the subject was brought down by parachute.
In this case, death
resulted from breakup of the ejection seat upon entry into the windblast.
Although the ejection seat retained its structural integrity, in the second
test, this subject was lost because of premature deployment and resulting
loss of the recovery parachute canopy.

1,457
Engstrom, B. A.,

& R. A. Meyer

1959

PERFORMANCE OF TRAILING AERODYNAMIC

DECELERATORS AT HIGH DYNAMIC PRESSURES.
PART III. WIND TUNNEL TESTING OF
RIGID AND FLEXIBLE PARACIUTE MODELS.
(Wright Air Development Division,
Wright-Patterson AFB, Ohio) WADC TR 58-284, Part 11. ASTIA AD-248 951L
ABSTRACT: This report presents the results of the third phase of a continuing
study of the Performance of Trailing Aerodynamic Decelerators at High Dynamic
Pressures and covers experiments performed in the Unitary Plan Wind Tunnel at the
Langley Research Center, Virginia.
The work was also a continuation of the effort
initiated under Contract No. AF 33(616)-3346.
The major results Of the Phase III
test program were as follows:
(I) solid metal canopies without suspension lines
which were properly vented exhibited stable flow at all times regardless of
changes in porosity, Mach number, dynamic pressure, and various other parameters;
(2) the addition of suspension lines to the solid canopies caused unstable flow
to exist at all times; (3) reducing the number of suspension lines or adding flow
stabilizers did not improve flow patterns; (4) fabric canopies behaved poorly in
general and appeared to be somewhat dependent upon the location of a conical
interline shock wave; (5) a definite improvement was noted when the number of
gores was increased; (6) average drag coefficient was a function of average
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inflated area ratio; and (7) shaped Sores improved behavior somewhat, the 45
degree conical ribbon giving the most stable performance of all fabric
(AUTHOR)
configurationa tested.

1,458
1962 PERFORMANCE OF TRAILING AERODYNAMIC DECELERATORS AT HIGH
Engstrom, B,A.
PHASES I AND VI.
DYNAMIC PRESSURES.
Contract AF 33(616)7016, Project 6065,
(Cook Research Labs., Chicago, Ill.)
ASTIA AD 275 423
1962.
Feb
5?
pt.
WADC TR 58-284,
A ser'ies of'multistage rocket test vehicles was launched which deployed
ABSTRACT:
Tests were
decelerators at predetermined altitudes and velocities.
amic
aerody
Exploratory tests'were
conducted us'ing extended hemispherical shaped parachutes.
accomplished and dati collected over a test regime extending ,,o to Mach 3.0
In addition, data was presented on one test of a FIST ribbon
at 70,000 ft.
parachute deployed at an altitude of 162,990 ft. and a Mach number of 1,022.
Data was also presented on 2 tests conducted involving balloon type decelerators.
It was concluded
UVfeful test data was presented for each parameter investigated.
that self inflatable aerodynamic decelerators perform satisfactorily up to a
At higher Mach numbers the flow conditions and
Mach number of approximately 2.0.
shock wave interactions caused erratic performance which resulted in canopy
(Author)
damage of considerable magnitude.

1,459
THE SIMULATION OF RE-ENTRY
1961
et al
Enkenhus, K. R., E. L. Harris
CONDITIONS IN THE WIND TUhNIEL.
In 1961 Proceedings of th( Institute of Environmental Sciences National
(Mt. Prospect, Ill.:
Meetin7, April 5, 6. 7. 1161 Washington, D. C.
489-502
pp.
1961)
Sciences,
Institute of Environmenta

1,460
FEASIBILITY AND DESIGN STUDY OF
1958
Enslinger, N. R. and E. A. Bru auer
A CENTRIFUGE FACILITY
(Mechanics Res. Division, American Machine and Foundry Company, Chicago,
TN-MR-9415A, Aug. 1958.
Ill.)

,/
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1,461
Entres, S. L.
1955
A CONTACT ACCELEROMETER.
(Royal Aircraft Establishment, Faraborough)

TECH MEMO GJ 253, Aug.

1955

'ABSTRACT:
A device is discussed briefly in this paper which permits the measurement of the peak acceleration of a low impedant steady state vibration by a
"chatter" method above and below the value of one g. The useful range of acceleration amplitude that can be measured is from'about 0.1 g to 7 g and that of the
frequency from about 4 c/s to 500 c/s,
The significance of this "Contact Accelerometor" as it may be called, is its simplicity of design and operation, its
stability, accuracy and absence of electronics.
It may be used for calibrating
or checking of accelerometers of the piezo and other types.

1,462
E~rebo-Knudsen, E.O.,
ýopoýagen: Reitzel,

et al
1953)

1953

VERDENS-RU,-MTS EROBRING

(CONQUEST OF SPACE)

1,463
Errebo-Knudsen, E.O.
1953 MENNESKELEGEKET OG RUi'ET (THE HUMAN BODY AND SPACE)
In: Errebo-Knudsen, E.O., et al, Verdens-rummets erobring (Cz:guest of Space)
ýopenha&en:
Reitzel) Pp. 51-67.
1,464
Errebo-Knudsen, E. 0.
1956,
FI,.YEMEDICIN.• SAERLIG MED HENBLIK PA'ORGANISATIONEN
I DEN'MARK
(AVIATION MEDICINE: WITH SPECIAL CONSIDERATION OF ITS ORGANIZATION
IN DENMARK)
Ugeskrift for laeger (kobenhavn) 118(17):495-499, 10 May 1956
ABSTRACT:
Areas of research in aviation medicine and the experimental methods
simulating fli'ght conditions are described.
The international status of aeromedical research and different agencies conducting this research are surveyed.
A
summary is presented of the historical development of aviation medicine in Denmark
and the contemporary state of, affairs.

1,465
Errebo-Knudsen, E.O.
1960 RUMFARTSMEDICM:
DE BIOLOGISKE PROBLEMER RED OPHOLD
UDEN FOR JORDENS ATXOSFAERE
(SPACEFLICITr MEDICINZE: BIOLOGICAL PROBLEMS
OF TRAVELING OUTSIDE THE EARTH'S ATiOSPI[Eft•)
Naturens Verden (Copenhagen)
Pp. 1-8, 30-32, Jan. 1961 (In Ddnish)
ABSTRACT: The results of Russian and American studies in spaceflight, as
presented in papers at the 2nd w'orld and 4th European Congress of Aviation
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Medicine in Rome, October, 1959, are summarized in this paper. The potential
dangers in space flight are reviewed with details of Project Mercury. Various
biological, neurological, and psyciological problems are reviewed. The
.possibility of human life on other planets in our solar system is discounted.

1,466
Erskine, L. A.
1959
THE MECHANISMS INVOLVED IN SKIING INJURIES
American J. Surgery 97:667-671, May 1959
NOTE: Reel 7, Flash 7, Item 14

SUMMARY:
I have tried to go over briefly the factors which are present when an
injury takes place while skiing.
In an effort to help the attending surgeon in
his handling of these injured, the equipment, clothing, psychological factors and
the ballistics have been mentioned.
The pertinent accident statistics, which are
sketchy to begin with, are surmmarized, and we must conclude that:
(I) The injuries
which occur at high speeds" are the sericus ones, that is, the spiral fractures of
the shafts of the long bones, etc.
(2) Skiing accidents occur in the younger age
group (sixteen to twenty-eight years of age) at a statistically-higher rate than
in the older age grous.
(3) As would be expected, most occur in those who have
skied less than one year and/or who have not had professional instruction.
Finally, it is obvious that skiing is on the increase, and its popularity will
undoubtedly continue.
We must accept an inevitabie minimum of serious accidents
among good skiers.
If one is going to ski, he should use good equipment, receive
professional instruction, and not ski beyond his ability;
if so, he stands a reasonable chance of enjoying himself without being hurt.
(AUTHOR)

1,467
Escanglon, E.
1950
SPACE-FLIGHT AND ITS CONNECTIONS WITH HUMAN
July/Aug. 1950.
Astronomie, 64:279-287.
PHYSIOLOGY
Abet.: J. Brit. Interplan. Soc., 11:294.
1,468
Esgar, J.B. and Morgan, W;C.
1960
ANALYTICAL STUDY OF SOFT LANDINGS ON
GAS-FILLED BAGS.
(National Aeronautics and Space Administration)
NASA Technical Report. R-75. ASTIA AD-242 357.
ABSTRACT:
An analytical procedure was developed that is valid for bags of
various arbitrary shapes and is applicable to planetary or lunar landings for
sinking speeds that are small compared to the sonic velocity of the gas within
the bag.
For landing on the earth at speeds consistent with normal parachute
descent, the relative merits of four bag shapes were evaluated both with and
without ga6 bleod from the bags.
Deceleration and onset rates acceptable for
well-supported humans seem feasible.
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1,469

Esgar, Jack B.

1962
SURVEY OF ENERGY-ABSORPTION DEVICES FOR SOFT LANDING
OF SPACE VEHICLES
(National Aeronautics and Space Administration, Washington) NASA TN D-1308

ABSTRACT: Energy-absorption methods that may be useful for impact attenuation
of space vehicles landing on lunar or 'planetary surfaces were surveyed.
Relative merits of various systems are discussed, their effectivenesses are
compared, and conclusions are drawn as to the more promising types of systems.

1:470
Esnault-Pelterie,

(A. Lahure, Paris,
ABSTRACT:

Robert

1930

L'ASTRpNAtrr•0TF

(ASTRONAUTICS)

1930)

A classic French work on astronautics.

1,471
Esnault-Pelterie, R.
1935
L'ASTRONAUTIQUE COMP.E!mENT.
COMMUNICATION FAITE
A SL SOCIETE DES INGENIEURS CiVILS DE FRANCE 1>" 25 MAI 1934.
(The Astronautic Complement. Communication From the Society of Civil
Engineers of France on 25 May 1934.)
(Paris, 1935)

1,472
Esteban, M.
1942
SO-CALLED "BLACK VISION" AND "RED VISION" ON AVIATORS.
Arch, Soc. Oftal. Hispano-am 1:251-268.

1,473
Estep,'R.
1959
A SPACE BIBLIOGRAPHY Tn.OUGH 1958
(Documentary Research Division, Research Studies Institute, Air University,
Maxwell AFB, Ala.) AU-283-58-RSI
ABSTRACT: Lists 1832 references with subject and author indexes.
Covers items
in books and periodicals available at Air University, especially for the period
from 1930 thru 1958.
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1,474

Estes, E.H.

TILT TABLE RESPONSE AND ITS RELATION TO "G"
1954
TOLERANCE.
(U.S. Naval School of Aviation Medicine, Naval Air Station,
Pensacola, Fla.) Research Report No. NM 001 059.30.03, 22 March 1954.
ASTIA AD 35 223

ABSTRACT: A low to moderate correlation has been shown between the following
measurements and "G" tolerance in a group of 50 men: a) Change in pulse -sZi
wiLh tilt, both immediately and over a period of time, b) Change in the
magnitude of the frontal plane ventricular gradient with tilt,
and c) Change
in tha fruiutal plane QRS-T angle with tilt.
The control level of systolic
blood pressure was also found to have a similar degree of relationship with

0-ho ,,ncnnpiious level of "G" tolerance. These various measurements were also
found between the 'various measurements and "G" tolerance was not suzftcxenL
to be of predictive value in a given individual.

1,475

Estrin, L. M.

1938

PkEVENTION OF PARACHUTE INJURIES

nilrurgiya (9) : 117-119.

1,476
Etkin, B.
1961
THE ENTRY OF MANNED MANOEUVREABLE SPACECRAFT INTO pLANETARY
ATMOSPHERES:
A LECTURE.
(Lecture, Symposium on Interplanetary Explorations;
Institute of Aerosphysis, University of Toronto, Canada, Oct. 26-27, 1961)
(University of Toronto, Canada, Institute of Aerosphysics, Ontario) UTIA
ASTIA AD-273 699
Review No. 20.
ABSTRACT: 'Deceleration to which the vehicle and its occupants are subjected,
heat resulting from temperatures developing in the skin and structure, and navigation or guidance of the vehicle to a desired point on the surface are discussed
as they relate to the landing of space vehicles.
It appears that none of these
three major problem areas will present insuperable difficulties for the re-entry
,of manned space vehicles.
The normal processes of applied research and engineering development may confidently be expected to lead to the successful accomplishments of such missions in the future.
(J. Aerospace Medicine 33(10)'1278, Oct.1961)

"1,477
Ettelson, B. L., et al.
1960
INTERNAL ANIMAL TELEMETRY - A FEASIBILITY TEST
PRCSRAM.
(Paper, American Rocket Society 15th Annual Meeting, December 1960)
ARS Paper No. 1426-60

.
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1,478
Ettelson, B. L.

et. al.

1961

INTERNAL ANIMAL TELEMETRY:

A FEASIBILITY

TEST PROGRAM.
ARS J. 31(9):1190-1195, Sept. 1961.
ABSTRACT: An improved method of animal instrumencation is described. The
method uses an implanted sensor and telemeter to allow transmission of
physiological data from unencumbered, intact, test animals to a receiverTo explore further
signal conditioner for subsequent air to ground telemetry.
the potential advantages of this system in high stress situations, A single
physiological parameter is transmitted through the intact skin of an internally
instrumented simian under combined environmental conditions on a centrifuge.

(Tufts)

1,479
1961
Etter, K.R.
ROCKET TRACKS.

GEOLOGICAL CONSIDERATIONS FOR PRECISION HIGH SPEED

(U.S. Air Force Missile Development Center, Holloman AFB, N. Mexico)
ASTIA AD 259 631
Report no. AFMDC TR 61-21.
ABSTRACT: The relationship of orogenic (mountain building) forces to thc high
earthquake incidence in California is shown to be directly connected, through the
mechanism of strong movements on' living faults, especially the San Andreas fault
Air Force Flight Test Center (AFFTC) is nearly surrounded by wrench
system.
Air Force Missile
fault zones, the loci of potentially destructive quakes.
Development Center (AFMDC) is bordered by gravity faults of essentially quiescent nature, which fact, along with a geologic history of relative stability as
part of the continental nucleus, leads to the conclusion that destructive events
of tectonic nature are much less likely to affect the facilities established in
(Author)
central New Mexico, than would be the case in Southern California.

1,480
SUPPLEMENT TO THE
1960
Earopean Office Air Research & Development Command
(European Office Air
BIBLIOGRPPHY OF TECHNICAL NOTES AND TECHNICAL REPORTS.
Research and Development Command, Shell Bldg., 47, Rue Cantersteen, Brussels,
Belgium) ASTIA AD-243 250

-4711,481
Evans, B. H.

1961

INERTIAL CO'ONENTS STUDY.

(Space Technology Labs., Inc., Los Angeles, Calif.)
Report no. 7205-0002-RU-000, June 30, 1961.
ASTIA AD 261 607
ABSTRACT: The evaluation of the Autonetics VM-4 velocity meter was completed;
'evaluations of the Autonetics G6A gyro, the AC Spark Plug 25 PIGA accelerometer,
the AC Spark Plug 2 FBG, and the AC Spark Plug 16 PICA accelerometer were
continued. The 16 PICA evaluation included the first
successful centrifuge
evaluation of a pendulous gyro accelerometer.
Studies of gyro and accelerometer
testing methodology were continued.
Evaluation of the Bell Accelerometer Model
111-B and the Kearfott Gyro Model 2519 were concluded.
(Author)

1,482
Evans, C. B. S., E. B. Konec.i, and H. Glassner
1962
PHYSIOLOGY OF THE
Y•,B•I1.I
•_TTr
RTT1TTFS ON THE EFIFECTS OF ANG7j.)R ACCELERATIOi
IN EXPERIMENTAL ANIMALS.
(Paper presented at 33rd annual meeting of the Aerospace Medical Assoc.,
9-12 April 1962, Atlantic City)
ABSTRACT: The purpose of this presentation is two-fold:
(1) to report briefly
our findings from experimental investigations of the labyrinth physiology in
vertebrates under rotational accelerations and (2) to exhibit a motion picture
incorporating the synchronous display, during rc ation, of the (a) labyrinthine
'cupula motions, (b) the vestibular nerve action potentials as translated on the
oscillograph accompanied by its sound recording, (c) view of the attached
accelerometer and chonometer and (d) nystagmus movements of the eyes.
These studies are being conducted to determine quantitatively the reactions of
the labyrinth's sensory components and their specific innervations to the effects
of varying degrees of rotary acceleration and g-forces, and the presence (or
absence) of the nystagmus reactions in terms of amplitude, frequency, duration
and direction.
(Aerospace Med., 33(3):335, March 1962)

1,483
Evans, F. G., & H. R. Lissner
1948
"STRESSCOAT" DEFORMTITON STUDIES OF THE
FEMUR UNDER STATIC VERTICAL LOADING.
Anat. Rec. 100:159-190
ABSTRACT'
Since Gurdjian and Lisaner have clearly demonstrated the feasibility
of the "stresscoat" technique for studies on the stresses and strains in bone
as related to form and function; the present stucy, employing the same technique,
was undertaken.
The femur was chosen because it presents problems of bone
architecture and mechanics not encountered in the skull, the only skeletal part
so far studied by this technique.
Furthermore, since it has been studied by
------.other methods, the femur provides a means whereby the results obtained with the
"stresscoat" technique can be compared with those in which other methods were
used.

-
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The results obtained from 16 "stresscoat" tests run on 10 adult human
femora are presented. Six of the tests were run at one time and 10 at another.
The average load borne before the first cracks appeared in the "stresscoat"
lacquer was 720 pounds for the first series of tests and 646 pounds for the
second series.' The sensitivity of the lacquer in the first and second test
series was 0.0018 and 0.0012 inches per inch, respectively.

1,484
"STRESSCOAT" DEFORMATION
1948
Evans, F. G., H. R. Lissner, & H. E. Pedersen
(61st Annual Meeting Amer.
STUDIES OF THE FEMUR UNDER DYNAMIC LOADING.
Assoc. Anat.) Anat.,Rec. 100:24-25

1,485
Fvans, F. G., H. R. Lissner, & H. E. Pedersen
1948
FEMUR UNDER DYNAMIC VERTICAL LWADING.
Anat. Rec.

DEFORMATION STUDIES OF THE
101:225-241, June 1948

ABSTRACT: This paper is the second in a series of studies of femoral deformations.
The first (Evans and Lissner, '48) dealt with deformations produced by static
vertical loading, while the present one is concerned with those obtained under'
dy-arhic vertical loading.
(1) "Stresscoat" tests of 14 adult male
The results of the studies are:
famora under dynamic vertical loading produced deformation patterns on the
superior aspect of the neck and the anterolateral (convex) aspect of the prnvimal
and middle thirds of the shaft (2) The deformation patterns consisted of cracks
in the "stresscoat" lacquer.
(3) The cracks arise from tension stress in the
underlying bone and lie transverse to the direction of tension.
(4) The diameter
of the neck and of the shaft, as well as the cur',ature of the latter, influence
the bone's degree of bending and the extent'of the pattern, so that it is more
concentrated in the middle of the bones with a relatively great curvature.
(5) The location of the patterns obtained by dynamic vertical loading is essentially similar to those seen in static vertical loading.
In bota types of tests
it is seen that the superior aspect of the neck and the anterolateral (convex)
aspect of the shaft are under tension stress while the opposite aspects of the
bone are under compression stress.
(6)
The tests clearly demonstrate that a
relatively small load, 15.8 inch pounds of energy, dynamrically applied can
produce similar deformation patterns in the same parts of the femur as do loads
of 400-715 pounds statically applied.---

-

1,586
Evans, F. G.
LOADING.

1949
DEFORMATION STUDIES OF THE FEMUR ULNDER STATIC AND DYNAMIC
Anales del Instituto de Biologia (Hexico) 20:473-491
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1,587
Evans, F. G., J. F. Hayes and J. E. Powers
1953
"STRESSCOATI
STUDIES OF THE HUMAN FEMUR UNDER TRANSVERSE LOADING.
Anat.

ABSTRACT:

Rec.

DEFORMATION

116: 171-188

'The present investigation is a continuation of previous studies

(Pedersen, Evans and Lissner, 1949) on the mechanical behavior of the human
femur under various conditions of loading and orientation. This paper deals
with the strains and stresses produced by transverse loading of the anterior,
posterior and medial aspects of the femoral shaft at points 1/4, 1/2 and 3/4
tht, length of the shaft measured from the tip of the greater trochanter. Corresponding loadings of the medial aspect of the shaft were not made as fracturing
forces are rarely applied directly to that aspect of the bone.

1,588
DEFORMATION STUDIES OF THE ADULT HUMAN
Evans, F. G., & H. R. Lissner
1953
(66th Annual Meeting Amer. Assoc. Anat.)
PELVIS UND2't DYNAMIC LOADING.
Anat. Rec. 115:382

1,589
Evans, F. G., & H. R. Lissner
1954
STUDIES ON TiE EFFECT OF STATIC LOADING ON
THE LUMIAR INTERVERTEBRAL DISCS.
(23rd Annual Meeting of Amrer. Assoc. Phys.
Anthrop.)
Am.r. J. Physical Anthropology 12:295

1,590
Evans, F. G.
1955
LES PROrRIET-S BIOMECANIQUES ET PHfSIQUES DES OS HUMAINS.
VI Conhres Federatif International d'Anatomie. Paris 25-30 Juillet, July,

1955, pp. 65-66

1,591
Evans,

F. G.,

& H. R. Lissner

1955

HUMAN LUMBAR DISCS AND VERTEBRAE.
Anat. Rec. 121:290

STUDIES ON THE COMPRESSIVE STRENGTH OF

(61th Annual Meeting Amer. Assoc. Anat.)

1,592
Evans, F. G.
1955
STUDlIES IN HUMAN BIOMECHANICS.
Dynamic Anthrop. Annals of the N.Y. Acad. Sci. 64:609-611.
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1,593
PELVIC DEFORMATIONS UNDER DYNAMIC LOADING
1955
Evans, F. G., & It.R. Lissner
(Proceedings 24th meeting Amer. Assoc. of Phys. Anthrop.) Amer. J. Physical
Anthropology 13:397, June 1955

1,594
Evans, F. G., M. Lebown,

& H. R. Lissner

ACCELERATION TO SKULL FRACTURE.

1956

THE RELATION OF VELOCITY AND

(69t0 Annual Meeting of Amer. Assoc.

Anatomists, Marquette Univ., Milwaukee, Wis.)

Anat. Rec.

of

124:287, Feb. 1956

1,595
Evans, F.G. and M. Lebow 1957 STRENGTH OF IRMAN COMPACT BONE UNDER
REPETITIVE LOADING.
J. Ap2p. Physiol. 10(l):127-130, Jan. !957.
ABSTRACT: The fatigue life, under a constant load of 5000 Wb/in.., was determined for 67 "pecimens of compact bone of a standardized size obtained from five
The specimens were unembalmed and tested wet in a
above-knee amputations.
The
Sonntag flexure fatigue machine with an automatic counter and shut-off.
specitibial
for
47
repetitions
1,982,650
was
to
failure
life
fatigue
average
mens; 1,188,453 repetitions for i1 femoial sperimens and 2,841,400 repetitions
The til'ial specimens were analyzed according to thirds
for 5 fibular specimens.
The average fatigue life of the middle third was 57% greater
and quadrants.
than that of tbe distal third and 206% greater than that of the proximal third.
The average fatigue life of the posterior quadrant was 7% greater than that of
the lateral quadrant, 23% greater than that of the medial quadrant aid 50%
Immobilization greatly reduces the
greater than that of the anterior quadrant.
from a tibia of a paraplegic
specimens
fatigue life of bone, the average for
When the speciman being 194% less than that for specimens from other tibias.
mens from the paraplcgic man were excluded the average fatigue life of the
remaining 36 tibial specimens rose to 2,378,211 repetitions to failure.

1,596
RELATION OF ENERGY,
1958
Evans, F. G., H. R. Lissner and M. Lebow
AND ACCELERATION TO SKULL DEFORMATION AND FRACTURE.
Surgery, Gync., and Obstet. 107(11):593-601.

VELOCITY

/

-475

-

1,597
Evans, F. G., & H. R. Lissner
1959
BIOMECHANICAL STUDIES ON THE LUMBAR SPINE
AND PELVIS.
J. of Bone & Joint Surgery 41A-2(2):278-290, March 1959
ABSTRACT:
(1) Eleven pelves and lumbar spines (eight embalmed and three
unembalmed) were tested under static vertical loading; five specimens of the
sacrum and the lumbar spines and five to eight thoracic vertebrae and discs
(two embalmed,, three unembalmed) were tested by static anterior bending; and
four specimens of the sacrum and lumbar vertebrae and discs (all embalmed)
were tested by static lateral bending.
(2)
Embalming increased the average
maximum load and energy absorbed during vertical loading but decreased the
magnitude of the average deflection.
(3)
Specimens tested by anterior uending
had a greater bending moment, regardless of the condition' of the specimen
(embalmed or unembal:..cd)-than those tested by lateral bending.
(4)
Embalmed
specimens tested by lateral bending had a greater average deflection than similar
specimens tested by anterior bending.
(5). The g--eatest average amount of
energy (inch pounds) was absorbed duruig vertical loading and the least during
lateral bending.
Embalming increases the energy-absorbing capacity of the
pelvis and lumbar spine during vertical loading.
(6) Unembalmed specimens
tested .by anterior bending showed the Zrcatest average deflection.
(7) Among
the embalmed specimens the load increased more rapid'ly than the deflection in
most of the specimens tested by vertical loading and in all of the specimens
tested by anterior bending.
In embalmed specimens tested by lateral bending the
load increased more rapidly than deflection at first but later leveled off.
(S) The slope of the load-deflection curve was generally steeper for specimens
tested by vertical loading than for those tested by anterior or lateral bending.
The slope of the curves for embalmed psecimens was usually steeper than those
for ':nembalmed ones.
(9)
No apparent relationship was found between the age
of "he individual whose spine was tested and the various biomechanical phenomena
studied.

1,598

Evans, F. G., & G. 0. Lease
REPETITIVE LOADING.

J.

1959

STRENGTH OF HUMAN METATARSAL BONES UNDER

Appl. Physiol.

14(l):49-51

1,599
Evans, F. G., & L. M. Patrick
1961
IMPACT DAMAGE TO INTERNAL ORGANS.
(Paper, Symposium on "Impact Acceleration Stress", San Antorio, rexas)
ABSTRACT: The paper presents statistics pertaining to the frequency of impact
damage to thoracic, abdominal, and pelvic viscera.
The damage or injury
produced in the human body by acceleration is because the internal organs
behave as visco-elastic materials.
Furthermore, the magnitude of the stress
and acceleration, or dynamic response, can be increased by the elasticity of
the human torso as is known from the theory of elastic structures.

-
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The proposed experimental program includes experiments on htuans, animals,
and cadavers. The types of injuries to be investigated include lacerations
or lesions due to impact on sharp objects or from inertial forces or crushing

from impact or restraint over large areas of the chest or abdomen. Hydraulic
damage causing rupture of organs from internal pressure will also be investigated.
The investigative techniques used will be drop tests and controlled acceleration.
Instrumentation used in the experiments must not interfere with or modify the
response of the organ. Pressure transducers, accelerometers, force measuring
equipment and high speed photographic equipment will. be a few of the instruments
used in experiments.
1,600
Evans, F.G. & L.P. Patrick 1962 IMPACT DAMAGE TO INTERNAL ORGANS
(In: Impact Acceleration Stress: Proceedings of a Symposium With a Comprehen:.ive
Chronological Bibliography. National Academy of Sciences, National Research
Council, Publication No. 977, pp. 159-172)
ABSTRACT:
Contusions, lacerations and ruptures of internal organs may be produced
by tensile, compressive and shearing stresses and strains arising from blows to
In hollow organs containing fluid or semi:fluid
various parts of the body.
Internal injuries believed to
material hydrostatic phenomena are also involved.
be produced by various types of impacts will be illustrated and discussed.
Areas where future research is needed will be emphasized.

1,601
(In M. K. Cragun, ed., The,
Evans, F. G.
1962
MECHANICS OF BONE FRACTURE.
Fifth tajpj Automotive Crash and Field Demonstration Conference, Sept.
,14-16, l161) Pp. 144-156.

1,602
ACCELERATION-INDUCED STRAINS
Evans, F. G., H. R. Lissner, & L. M. Patrick
1962
J. Applied Physiol. 17(3):405-409, May 1962
IN THE INTACT VEIrEBRAL COLUIMN.

ABSTRACT: Results of more than 170 tests with the embalmed bodies of a 69-yearold white male and two Negro males 56 and 82 years'of age which were subjected to
a maximum acceleration of 20 g revealed an approximately linear relation between
This relationship
acceleration and strain in the sacral ala and lumbar vertebrae.
The magnitude oi
was lexi linear for the thoracic and cervical vertebrae.
compressive strain in the anterior aspect of the body of the third cervical vertebra (C ) and the third lumbar vertebra (L 3 ) is a function of the degree of freedbm
of mrovement of the head and thorax. The strain in C is progressively increased
by increasing freedom of movement of the head and th~rax but the opposite effect

-
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occurs in L . The anterior aspect of the body of C is subjected to compressive
strain in tRe normal position of the head but extenlion of the head changes the
Seating the cadaver on a polyurethane cushion 4 in. thick
strain to tension.
No vertebral fractures or
increased the peak strain in the vertebral column.
dislocations demonstrable by x-rays have been produced by maximum accelerations
of 20 g. End-plate fractures of 28 fresh vertebrae were produced by an average
load of 672 pounds (435-900 pounds) statically applied in a materials-testing
machine.
(AUTHOR)
1,603

1961
Evans, R. G., E. S. Gurdjian, W. G. Hardy, L. M. Patrick, and H. R. Lissner
HUMAN
IN
IMPACTS
HEAD
ACCOMPANYING
ACCELERATION
AND
INTRACRANIAL PRESSURE
CADAVERS.
Surg., Gync.. and Obst. 113: 18S-190, Aug. 1961.

1,604

Eve,

BLAST, SUDDEN DEATH AND THE EPIGLOTTIS.
1943
F.C.
Lancet 244:799-800, June 26, 1943.

1,605

1952
DIE BOGENGANGE ALS WINKELGESCHWINDIGKEITSMESSER
Everling, E.
(Semicircular Canals as Meters of Angular Velocity)
(Trans. of Forschungen und Fortsclhritte' (Germany) 25(11/12):126-128,
(SLA Translations Center, Chicago,

Ill.)

1949)

61-16038

1,606
1949 OBSERVATIONS EXPERIMENTALES RELATIVES AUX EFFETS DES VITESSES
Evrard, E.
ASCENSIONrNELLES RAPIDES SUR L'ORGANISME DE L'AVIATEUR (Effects of Rapid
Ascentional Speed on Organism of Aviator: Experimental Studies)
Bruxelles midical (Brussels) 29: 3639-3657, 18 Dec. 1949 & 3689-3706, 25 Dec. 1949
1,607
Evrard,

E.

1956

PHYSIOLOGIE DU-VOL; HYGIENE DE L AVIATEUR:

GUIDE PRATIQUE A

(PHYSIOLOGY OF FLIGHT; AVIATOR'S HEALTH:
L'USAGE DU PERSONNEL NAVIGAIN\T.
(Bruxelles: Office de
PRACTICAL GUIDE FOR THE USE OF FLYING PERSONNEL)

Publicite',

1956)

A textbook dealing with the theory and practical aspects of the physioABSTRACT:
Consideration
logy of flight is presented for the instruction of aircrew members.

/
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is given to the atmosphere and related physiological problems, basic respiratory
and -rculatory physiology, the physiological effects of hypoxia, changes in
barb
zric pressure, acceleration, and extreme temperatures, principles and techniques of the use of oxygen as protection against hypoxia, pressure cabins and
pressure clothing, problems connected with escape from aircraft, the basic physiology and special phenomena of vision, sensory phenomena associated withflight, the
problems of noise and vibration, air-sickness, medical aspects of survival, the
problem of intoxication by vapors from aircraft, flight equipment, general rules of
hygiene, and first aid.

1,608
Evrard,

E.,

P. Bergeret and P.M. van Wulfften Palthe
1959
MEDICA
(=lU I ,XPLAXIN_ AIRCR4FCC IDE
(New York, Pergamon Press, 1959) AGARDograph 30, pp. 308

ASPECTS

QF ELIGfI.

ABSTRACT:Two symposia on the human element in the operation of an aircraft
and the origin of aircraft accidents.
This book presents a selection of 30

reports under the following chapter headings:

1).Flight safety and aircraft

accidents,
2)
Use of pathology in cr&sh injuries,
and 4)
Some special problems.

3)

In-flignt protection,

1,609
Ewing, E. G.
1951
IANDING OF SPACECRAFT
Pac. Rocket Soc. Bull. 4:Bl-B6, Oct. 10, 1951
ABSTRACT: This paper, presented at the Second International Congress on
Astronautics, surveys the possibilities of using parachutes.
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ACCELERATION
F

1,610
CEREBRAL BLAST SYNDROME IN COMBAT SOLDIERS.
1947
Fabing, H.
Archives of Neurology and Psychiatry 57(l):14-57, January 1947.
ABSTRACT: A study of 80 consecutive cases of blast injury in combat soldiers
was carried out. It was found that the disorder occurs among men of all ranks,
in new troops as well as in veterans of combat. All types of explosive agents can
The unconsciousness produced by blast is characterized by
cause the disorder.
a retrograde amnesia for the sound of the explosion and by a period of anterograde unconsciousness of variable length, but lasting an hour in the usual case.
The unconsciousness is marked by dissociated, aimless behavior. On return to
In addition, he
consciousness, the patient-complains of protracted headache.
It was found that memory of the unconscious period could'
complains of tinnitus.
be recalled under chemical hypnosis and it was therefore an amnesia of the type
Furthermore, it was noted that there was dramatic relief of
seen in hysteria.
symptoms in cases in which there was good conscious recall for the amnesic
material, Clinical experimentation with the technic of chemical hypnosis led to
a modification which proved successful in bringing about recovery of post blast
The method employs intravenous injection of sodium pentothal
amnesic material.
to produce chemical hypnosis and exploration of the amnesic material, follmed by
It proved of therapeuti4
rapid wakening with intravenous injection of nikethamide.
value in more than 90 per cent of patients.
l,tII

BLAST SYNDROME IN COMBAT SOLDIERS
1947
Fabing, H.D.
Arch. Neurol. Psychiat. 57:14-57

1.612
Fabre, J.

& Y. Houdas

1961

PHYSIOLOGICAL DETERMINATION OF FACTORS RESPONSIBLE

FOR SEVERE LESIONS AT THE TIME OF SUPERSONIC EJECTION'.
Rev. Med. Aero (Paris) 2:190-192, Dec. 1961 (Fr)
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1,613
Fabre, J. & Y. Houdac 1962 A PROPOS D'UNE OBSERVATION D'UNE SUJET AYANT SUBI
UNE EJECTION SUPERSONIQUE (CASE REPORT OF A SUBJECT HAVING UNDERGONE A
SUPERSONIC EJECTION
Re-vue des Corps de sante des armees (Paris), 3(2): 247-251. April 1962.
Sn
Fr' nch)
ABSTRACT: This is the first French case, and the second or third known case,
of ejection at supersonic speed (1,000 - 1,100 kilometers/hour) at an altitude
of about 12,000 feet, in which the pilot survived. The pilot was comatose
upon landing and his parachute torn during opening at high speed. Medical
examination revealed left hemiplegia, right facial paralysis, and fracture of
the 12th dorsal and 1st lumbar vertebrae.
Coma persisted for 8 days; however,
good psychomotor recovery followed. The origin of the disorders was attributed
primarily to the effects of three factors: (1) blast, (2) deceleration, and
(3) rotation of the seat and pilot.

1,614
PHYSIOLOGICAL EFFECTS
1963
OF DECELERATION OBSERVED AT THE TIME OF AVIATION ACCIDENTS.
Rev. Corps, Sante Armees 4:237-255, April 1963 (France)

Fabre, J. R. Puccinelli, Y. Houdas & P. Pingannaud

1,615
Faget, M.A.,

B.J. Garland, and J.J. Buglia

1962

PRELIMINARY STUDIES OF MANNED

SATELLITES, WINGLESS CONFIGURATION: NONLIFTING (National Aeronautics and
Space Administration, Washington,' D.C.) Technical note D-1254; March 1962;
ASTIA AD-273 087
ABSTRACT: Consideration was given 'to a simple nbnlifting satellite. vehicle whiz4
follows a ballistic path in reentering the atmosphere. An attractive feature of
such a vehicle is that the research and production experiences of the ballistic
mistile programs are applicable to its design and construction, and 'since it
follows a ballistic path, there is a minimum requirement for autopilot, guidance
or control equipment. After comparing the loads that would be attained with
man's allowable loads, and after examining heating and dynamic problems of severxtl
specific shapes, it appears that, insofar as reentry and rc,:very are concerned,
the state of the art is sufficiently advanced so that it is possible to proceed
confidently with a manned-satellite project based upon the ballistic-reentry type
of vehicle.

(Author)

1,616
1956
APPARATUS FOR MEASURING AND RECORDING
Fantham, H., & C. H. J. Daft
DECELERATION OF A VEHICLE.
(U. 9. Patent 2, 733, 116, Jan. 31, 1956)
ABSTRACT:

Apparatus for measuring and recording deceleration oi a ve"icle com-

prising a base, two spaced parallel arcuate bars mounted on base in vertical plane

-
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and with their lover ends substantially horizontal, the remainder of each bar
curving upwards from said lower end, the first of said bars being of metal,
-angularly spaced insulated contact members mounted on the second of bars, an
inertia member slidable on bars on deceleration of a vehi.:le in which the apparatus is placed, a record sheet, and electrical means for marking on record sheet
the passage 'of the inertia member over each of contact members to establish an
electrical connection between contact member and the arcuate metal bar.
10,617
Fasola, A. F.,'R. C. Baker and F. A. Hitchcock
&m~er. Jour. Physioll.,171(3):723.

1952

STUDIES OF DECELERATION

Abstract: A study of the tolerance of the human pectoral girdle to rapid deceleration was undertaken to determine a more suitable and less vulnerable part
of the body for the attachment of safety harnesses, since evidence previously
reported showed the placing of these harnesses in the abdominal region produced both morphological and physiological damage. Static and dynamic tests
Lructurii componwere conducted to determine the strrngt1ý )f 0c fc&i
ents of the axillary region: coracoid, acromion, and coraco-acromial ligament.'
Telts were likewise conducted on the shoulder joint denuded of muscles with
and without the accessory socket intact and in the cadaver. Four methods were
used to determine the magnitude of the force necessary to cause damage to these
structures: (1) direct reading of calibrated spring balance, (2) static loading, (3) mathenatical determination from coefficient of elasticity of system,
(4) electronic recording with Ramburg Acceleromete 'r.Saxnples were taken from
normal human cadavers end tested in the fresh state. An over-all average of
samples and methods shows the coracoid vulnerable to a force of 175 pounds,
,acromion l70pounds, and coracoacromial ligament 150 pounds. A force of 150
pounds caused rupture of the shoulder joint capsule minus the accessory socket,
and a force of 300 nntinds caused damatze with the accessory socket intact.
2300 pounds at each axilla caused damage in the cadaver when this force acted
for 0.08 seconds. Fractures produced vere similar in both the isolated and
intac~t state.
1V618
CHDIMPANZEE PERFORMANCE ON A
1963
Farrer, D.N., M.E. Grunzke, et al.
CONTINUOUS AVOIDANCE TASK DURING ACCELERATION AT SUSTAINED LOW LEVEL
(Aeromedical Research Lab., Aerospace Med. Div., Air Force Systems Command,
Holloman AFB, New Mexico) Rept. No. ARL-TDR-63-6, March 1963.
ASTIA AD.402088.

ABSTRACT: Chimpanzee performance during 1G, 2G and 4G was evaluated with a
pilot study (one subject) and a crossover design (four subjects). Each test
lasted 90 minutes (30 minutes at 1G; 30 minutes at either 2 G or 4 G; 30 minutes
at 1G). Performance, heart rAte, respiration rate and body temperature were
monitored. It was 'concluded that a performance decrement results during exposure to 4 G (Chest to back, +Gx) for 30 minutes. The heart rate was high throughout all tests, but it increases while the subject monitors the cue lights and
decreases during rest periods., The respiration rate does not consistently
change as a function of either G force or work. Body temperature consiste~ntly
decreased during the tests.

4-82 1,619
ANATOKICAL AND
1955
lasola, A. F., R. C. Baker, & F. A. Hitchcock
(Wright Air Development
PHYSIOLOGICAL EFFECTS OF RAPID DECELERATION.
Ctr., Wright-Patterson AFB, Ohio) WADC TR 54-218; ASTIA AD-92 025
ABSTRACT: Research was conducted to provide information concerning the
strength of the human skeleton and the effects of rapid deceleration which
is produced by safety devices. An investigation of morphological damage
and the force required to produce damage was conducted by testing the strength
of structures which comprise the pelvic girdle, including the acetabulae and
femurs. Analyses were maie of the ultimate breaking strengths of bones
in the isolated and intact states and of the ultimate breaking strengths of
a series of bones, ligaments, and muscles whicn comprise the joint; tests
were conducted in static and dynamic conditions on unembalmed human cadaver
material. Results indicated that the strength of the pelvic ring is directly
related to the strengths of the anterior and posterior walls. Pri-r-y
fractures of the pubic rami, unilateral or bilateral, produced secondary
fractures or disiunction'of the sacroiliac joint by disrupting the integrity
of the counter arch of the pelvis, fractures of the femur did'not occur
when the force was applied by cables to the interior surface of the neck
of the femur. .Fractures of the lateral wall of the pelvis and aceLabuluLdidd
not produce fractures or disjunction of the sacroiliac joint. Experiments
indicated that the mechanism by wlbich zardiac damage is produced in rapid deceleration involves the action of the safety belt in suddenly blocking
abdominal blood flow, both in the vena cava and the abdominal aorta.
Some minor damage was noted to the heart, liver, and kidney of dogs which
(ASTIA)
were subjected to a 56-g deceleration.
L,620
TOLERANCE AND PERFORMANCE
1963
Paubert, D. B., B. S. Cooper, & C. C. Clark
(Life Sciences Department, Martin
UNDER SEVERE TRANSVERSE (+Gx) VIBRATION.
Company, Baltimore, Md.) Rept. ER 128311; Feb. 1963
ABSTRACT:

Seven male subjects, exposed to vertical vibration while in the supine

position in a prototype Mercury couch, made 115 runs at peak couch accelerations
ranging from lGx+lGx to lGx43.SGx at 11, 22, 140, and 22 + 70 cps, and (lGx+0.5Gx)
(1) push button responses
Tasks consisted of:
at 11 cps + (lGxT4Gx) at 140 cps.
after detecting changes of two linear meters, parallel to the body y and z axes,
which moved with the subject; (2) reporting meter numter changes; and (3) response
After
times to a panel abort light requiring manual operation of a panel switch.
familiarization runs, mean meter change response times were 0.5 seconds at rest,
0.7 seconds at lGx+lGx at 11 cps, 1.0 secor. at lGxt;2Gx at 11 cps, and greater thar
1.5 seconds at lGx1_3.5Gx at 11 cps, for a short duration, after which time subject
Accelerometers located on the couch
discomfort precluded furthcr..meter response.
and also on the chest, helmet, and hip showed acceleration ratio amplifications
Blurring of the
(to 4x at the head) which can occur in this restraint system.
conditions.
Gz
vibration
equivalent
under
when
than
vision was judged less severe
Blurring and body acceleration ratios decre sed progressively at the higher

-

483

-

frequencies.
At lGx-:2Gx at 11 cps, some subjects experienced severe chest pains
and headaches even when straining. At 1 Gx-:IGx peak at 11 cps, which we recommend designating as lGx-O.7Gx RMS with an accompanying power spectrum, here all
at 11 cps, simple adequate performance was maintained for 60 seconds.
Problems
of vibration isolation are discussed.
(Aerospace Medicine 34(3):254, March 1963)

1,621
Fearing, F. S.
1926
J. Comp. Psychol.

POST-ROTATIONAL HEAD NYSTAGMUS IN ADULT PIGEONS.
6:115-131

1,622
Fearing, F., & 0. H. Mowrer
1934
THE EFFECT OF GENERAL ANAESTHESIA UPON THE
EXPERIMENTAL REDUCTION OF VESTIBULAR NYSTAGMUS.
J. Gen. Psychol.
2: 133-144

1,623
Feder, H. C.
1960
NOMOGRAPHS FOR MULTIPHASE ACCELERATION PROFILES.
(Air For,.e Misgile Development Ctr., Holloman AFB, N. Mex.)
AFMDC TR 60-9,
ASTIA AD 239 708.
June 1960.

ABSTRACT:
Experimental, investigations of the technological and physiological
effects of unidirectional accelerations require the computation of the parameters
of the acceleration pattern.
This report develops explicit equations between
distance, velocity, acceleration, and time, thus greatly reducing the computational work of test analysis and evaluation.
Two nomographs were designed which permit reading distance with an error of less
than 2 percent and velocity with error less than 0.2 percent.
The three principal
phases of the acceleration pattern are used to define a set of descriptive parameters.
An impulse-dependent onset parameter, called relative onset rate, is
discussed and, if used as a standard, would facilitate the comparison of tests
made by different investigators.

-
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Feder, Hubert C.

1960
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CIRCULAR TRACK-CHAMBER

--

A PROPOSED FACILITY FOR TESTING

MAN-MACHINE SYSTEMS UNDER CONDITIONS OF SPACE FLIGHT AND LUNAR HABITATION
(ir Force Missile Development Center, Hollomnn AFB, New Mexico) AF'DC-TN-60-14.
ASTIA AD 247 541
ABSTRACT: The circular track-chamber as proposed, combines a 100-foot diameter
circular track and a 100-foot diameter hemispherical vacuum chamber into one
composite test facility. The purpose of this facility is to test the compatibilitF
of man-machine systems. The anticipated test procedure encompasses the simultaneous and continuous testing of most of the parameters of a complete space flight
history frorn launch through planet life to re-entry and recovery. The facility
will handle .payload-load factor products up to 2,000,000 pounds and can accommodatp
a crew of 20 men living and working in a planetary environment.
1,625
Feder, Hubert C. 1963 THE FLYWHEEL AS A CENTRIFUGAL ACCELERATOR
(6571st Aeromedical Research Laboratory, Holloman Air Force Base, New Mexico)
Technical Documentary Report No. ARL-TDR-63-9, April 1963.
ASTIA AD 401 767.
ABSTRACT:
Stbjected to investigation is a flywheel accelerator as a
component of a 160 to 200-foot diameter circular track.
The 22 spoke,
box-construction flywheel could be made from commercially available
steel plates.
Based on optimal design conditions, the upper application
limit, governed by the welding property of the material used, was found to
be a test weight - load factor capacity of 230,000 pound - 300 g. The
discussion, based on a linear dependence of fly-4neei weight, moment of
inertia, power and cost on test weight, and cross-section of box members..
at constant radius and stress, shows that the lower application limit of
the flywheel reaches far into the application range of proposed, arm-typ6
centrifuges and that the flywheel is a logical nece.sity, if the test
capacity of existing centrifuges needs to be exceedeo.

1,626
Feder, E. I., & E. J. Straus
1961
INCREASED RELIABItITY OF PIEZOELECZRIC
ACCELEROMETERS FOR SHOCK MEASURE-MENTS.
In 1961 Proceedings of the Institute
of Environmental Sciences National'Meeting, April 5, 6, 7, 1961, Washington,
D. C. (Mt. Prospect, Ill.: Institute of Environmental Sciences, P. 0. Box
191) pp. 565-569
SLUMMARY:
With the advent of higher and higher shock measurement requirements, the
environ-.cntal engineer must be extremely careful in selecting his instrumentation.
It must be recognized that the piezoelectric acceleromete- can be used for both
.-vibration and shock measurements; however, the characteristics of the instrument
,must be suited for the application. The introduction of damping of high resonant
frequency seismic systems into an accelerometer serves to further increase the
reliability of a par-ticular measurement.
The overall sý.3tem of accelerometer,
cathode follower, filter and recording instrument must be integrated and matched.
Each unit-represen-ts-an-electric component through which the signal generated by
the piezoelectric crystal must pass with a minimum of distortion or loss.
When this
condition is met, a faithful reproduction of the applied force will be obtained.

(AUTHOR)

I
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Feddersen, W.E.
196SIMULATOR RESEARCH: VALIDATION AND MOTION STUDIES.
In U.S. Army Signal Corps, Combat Communications and Surveillance Report
of the Seventh Annual U.S. Army Human Factors Engineering Couference,
3-6 October 1961.,. ASTIA AD 267 153
ABSTRACT: The research was undertaken as a first step in the validation of
the Bell dynamic simulator and supporting equipment against the helicopter.
The-purpose of this study was to demonstrate with experimental data the extent
to which performarce results on the simulator approximate those obtained from
the helicopter when the tasks are equivalent.
In line with these objectives, the approach was a three-pronged one in which
various types of motion upon operator performance were investigated.
The
contribution of motion cues relative to no-motion in the simulator tracking
situation is also under investigation.
The third area has been an investigation
of the various measures which can be used in the evaluation of operator performance as well as system performance.
Graphs are included to show the results of these three areas of investigation.
The proficiency results are reported in terms of integrated absolute error scores
about the various axes defining the hovering task, and the behavioral data, that
is, the data indicative of the way in which trie helicopter and simulator are
controlled oy the operator, are presented in the form of auto-correlation functions.
(AUTHOR)
1,628
Feddersen, W. E.
1962
THE ROLE OF MOTION INFORMATIONAND ITS CONTRIBUTION TO
SIMULATION VALIDITY (Bell Helicopter Co., Ft. Worth, Texas)
Rept. No. D228429-001; ASTIA AD-281 855
o,
ABSTRACT:
The use of a motion simulator in the evaluation and testing of those
display and instrumentation concepts which are central to the objectives of'the
Army-Navy Instrurmntation Program (ANIP) poses the same question that is asked of
any testing device; namely, to what extent does the device'allow a valid evaluation
of the developments under consideration.
The ultimate in validity in such a situation would be achieved when operator behavior in the simulator corresponds precisely to control behavior in the system being simulated which, in this case, is
a helicopter in all of its different flight modes.
Since it is unrealistic to
expect !xact behavior correspondence in the two situatior, the task is one of deter
mining the extent or degree of approximation.
This report summarizes the results of a series of three investigations, both simulator and flight test, designed to determine the relative proficiency allowed by
motion information in the simulator in a hovering flight mode and, secondly, to
determine with appropriate measures the degree to which control behavior in the
helicopter is approximated by behavior in the simulator when the tasks are equivalent.

-
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~ederov, E.K.

1962
THE DECISIVE STEP IN THE CONQUEST OF COSMIC SPACE.
Science and Culture (Calcutta), 28(,l)'11-14, Jan. 1962.

ABSTRACT: toviet space efforts preparatory to manned space flight included
studies dealing with: (1) the conditions encountered during space flight
(accelerations, temperature changes, weightlessness, radiations) and means
of protecting the astronaut from their effects; (2) providing normal living
conditions in the space cabin; and (3) medical selection techniques and
training format for astronauts.
The system devised for tne constant medical
supervision of both the pilot,'s health and working capacity in all stages of
flight is disLussed.
Y.A. Gagarin's orbital flight (April 12, 1961) is briefly sertioned.

•1,630

Fedorov, Ye.
1'961 ACCOMPLISHMENT OF THE CENTURY
Izvest'iya 4 cola.; 13 April 1961.

1,631
Fedotov,

Yu.

1960

Krasnaya zvezda

BEFORE TAIE-OFF INTO SPACE

F. 3; 18 May 1960.

1,632
Fedotov, Yu.
1960 EARTH-SPACE-EARTH
Krasnaya zvezda Pp. 3-4; 2 December 1960

1,633

Fellenz, D.W. & R.J. Harris 1963 I.K7LUENCE OF WEIGHT PARAETERS ON THE
PROPULSION REQUIREMEN'TS OF ORBIT-LAUNCHED VEHICLES (National Aeronautics
and Space Administration) NASA Technical note D-152:, May 1963
ABSTRACT-_ ihe
effects of thrust- to-weight ration and structural weight assunvtions on payload performance have been investigated for orbit-launched ..
,vehicles with lunar or escape missions. The propulsion systems considered
were high-energy chemical and nuclear heat-exchanger systems.
It ishowvn
that the assumption of structural weights as being composed of terms'pro-

.
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portional to thrust level avd propellant loading is necessary and practical
for the discussion of the influence of thrust-to-weight ratio on payload
performance.
Results are given in parametric form showing payload ratio and
related performance parameters as functions of thrust-to-weight ratio,
representative engine and tankage specific weights for both propulsion systemp
tangential and circumferential thrust orientations, and different altitudes.
The curves permit the rapid determination of maximum payload conditions as
well as the discussion of performance parameters of off-optimum configurations

1,634
Feltman Research and Engineering Labs., tr.
1959
ROCKET TECHNOLOGY AND SPACE
RESEARCH.
Raketentechnik und Raumfahrtforschuni,
3(2)
Apr.-June 1959.
(Feltman Research and Engineering Labs., Picatinny Arsenal, N.J.)
PA translation No. 61. ASTIA AD-228 967.
CONTENTS:
Observations on the physiology of the senses during the transition from
accelerations to weightlessness
Graphic determination of the main influence parameters and preliminary
design parameters of missiles
Further observations on the Russian earth satellites
Technical reports:
The Atlas-Carrier rocket for important space navigation projects
The first artificial planetoid Mechta
Earth satellite Vanguard II with infra-red detectors
Space probe Juno II
Book reviews:
On the thermodynamics of combustion processes
Aviation medicine
1,635'
Fenichel, R.L., & G.H. Kydd
1958 ERYTHOC".TE HYDRATION UNDER POSITIVE
ACCELERATION.
(U.S.'Naval Air Development Center, Johnsville, Pa.) NADC-MA-5805,
Rept. No. 1, ASTIA AD 200 085.
See also J. Appl. Physiol. 13(3)393-396, Nov. 1958.
Rhesus monkeys we-.'e employed to study the effects of positive
acceleration upon eryt'irocyl.e hydration.
Blood samples were obtained from the
monkey's carotid artery J,'-t before and immediately after exposure to a standard pattern of positive G. The mean corpuscular hemoglobin concentration (MCHC)
fell an average of 5.8 percent.
This striking fall in MCHC indicated that after
ABSTRACT:
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G exposure the monkey's erythrocytes were greatly increased in size. Fluid has
shifted into the red blood cells. Since the MCHC measures the hemoglobin concentration within the red cell it was not surprising to find a mean decrease of
2.3 per cent in the hemoglobin concentration. The hematocrits remained constant
during these experiments. A slight decrease in the relative viscosity of ?.he
blood was noted. This finding, however, was not statistically significant.
Sulfhydryl concentration by itself and in relation to the hematocrit did not
(Author)
show a significant change after acceleration.

1,636
1958
ERYTHOCYTE HYDRATION UNDER POSITIVE
Fenichel, R.L., & G.H. Kydd
13(3):393-396, Nov. 1958.
L..A2i. Physiol.
ACCELERATION.
See also (Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD 200 085.
NADC-MA-5805.
ABSTRACT: Rhesus monkeys were employed to study the'effects of positive
acceleration upon erythrocyte hydration.' Blood samples were obtained from
the monkey's carotid artery just before and immediately after exposure to a
standard pattern of positive G. The mean corpuscular hemoglobin concentration
(MCHC) fell an average of 5.8 percent. This striking fall in MCHC indicated
that after G exposure the monkey's erythrocytes were greatly increased in size.
Since the MCHC measures the hemoFluid has shi'fted into the red blood cells.
globin concentration within the red cell it was not surprising to find a mean
decrease of 2.3 percent in the hemoglobin concentration'. The hematocrits reA slight decrease in the relative
mained constant during these experiments.
This finding, however, was not'statistically
viscosity of the blood was noted.
Sulfhydryl concentration by itself and in relation to the hematosignificant.
(Author)
crit did not show a significant change after acceleration.

1,637
1959 A STUDY OF THE EFFECTS OF POSITIVE ACCELERATIOZ, UPON
Fenichel, R.L.
ERYTHROCYT-E HYDRATION IN HUMAN SUBJECTS.
(U.S. Naval Air Deve'opment Center, Johnsville, Pa.)
NADC-MA 5904, ASTIA AD 218 885.
See also Aurospace Medicine 33: 862-865, July 1962.
ABSTRACT: Human subjects were employed to study the effects of positive
Venous blood samples were obtained
acceleration upon erythrocyte hydration.
just before the acceleration series was begun, after the third centrifuge run
(2.5 G) and immediately after the subject was exposed to the last acceleration

4
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run in the G series (5.5 G).
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The acceleration exposure began at the 1.5 G level

and increased at 1j2 G increments, with 5 minute rest period between runs, and
was terminated when the subject lost peripheral lights. The unprotected subject
used in this study reached 5.5 G on the average, before losing peripheral lights.
A decrease in Mean Corpuscular Hemoglobin Concentration (14CHC) was observed.
A
trend toward an increase in Mean Corpuscular Volume (MCV) and towards a decrease
in Mean Corpuscular Hemoglobin (NCH) was noted.
The trend toward the fall in
MCHC inJicated that after G exposure the erythrocytes of human subjects were
increased in size.
Fluid hod shifted into the red blood cells.
Comparison with
the results obtained with humans at relatively low G levels with the results
obtained from monkeys at overlapping and higher G levels indicated that with
both species the MCHC decreased.
(Author)

1,638
Fenton, F. H., Jr.
1960 MANUAL OF OPEATION FOR THE AMAL PUNCHED TAPE CENTRIFUGE
CONTROL SYSTEM.
(Aeronautical Computer Lab., U. S. Naval Air Development
Center, Johnsville, Pa.)
NADC-AC-6003, April 1960

1,639
Ferguson, J.K.W.
1942 TESTS ON OXYGEN MASKS AND FLYING GOGGLES IN A WIND
TUNNEL.
(National Research Council of Canada, Toronto)
C-2278, 23 December 1942.

1,640
Ferguson, H.
1953
INVESTIGATION OF THE ACCELERATION AND JOLT HISTORIES
DURING ESCAPE FROM HIGH SPEED AIRCRAFT.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC TR 52-278, Suppl. 1; Sept. 1953.
ASTIA AD 27 126.
ABSTRACT:
Improvements are obtained for the upper-bound acceleration-time
curves previously derived (AD-5010) by replacing the constant drag coefficient
assumed earlier by a uniform 1-step drag coefficient.
In this way, account
is taken af the expected sharp drag coefficient change which occurs as the
escape unit passes through M-1.O.
This leads to a discontinuity in each curve
of the family of acceleration curves and results in a restriction on the altitude range for which the Dounding acceleration is not suppressed at the end;
it refers to lower bounds of negative accelerations rather than upper bounds
of acceleration magnitudes.
(ASTIA)

-4901,641
1960 POSITIONAL NYSTAGMUIS IN MAN AND ANIMALS
.. IeM Ment. Dis. 130:499-95, June 1960

Fernandez C., J.R. Lindsay

1,642
EXPERLMENTAL OBSERVATIONS ON
1960
Fernandez, C., R. Alzate, & J.R. Lindsay
LESIONS OF THE NODULUS.
POSTURAL NYSTAGMUS.
(SAM, USAF Aerospace Medical Center, Brooks AFB, Texas)
Report No. 60-23, Jan. 1960.
ABSTRACT: This investigation supports the idea that the nodulus acts as an
Disequilibrium and postural nystagmus in
inhibitor of the vestibular centers.
the vertical plane characterize the deficit following ablation of the nodulus.
Unlike animals with lesions in the corpus cerebelli, these experimental animals
exhibit no abnormalities in posture and no cerebellar ataxia.

1,643
HABITUATION OF NYSTAGMUS
1962
Fernandez, C., & R.' Schmidt
(Paper, 33rd Annual Meeting of the Aerospace Medical Assoc.,
Haddon Hall, Atlantic City, New Jersey, April 9-12, 1962)

Chalfonte-

Habituation of nystagmus elicited by repetitive caloric or rotatory
ABSTRACT:
stimulation was studied in cats with lesions in the central nervous system.
Eye-movements were recorded by electroNormal animals served as controls.
Animals with ablation of either neocortex or anterior cerebellar
nystagmography.
lobe and animals with extensive damage to midbrain tegmentum exhibited habituation
Ablation of the cerebellar
of nystagmus similar to that obtained in controls.
nodulus prevented acquisition of habituation until the cat compensates from
Rate and extent of habituation varied from one parameter
cerebellar deficiency.
Usually, but not always, amplitude and duration of
of nystag-us to another.
modified while response decline was observed consistently
the reflex were little
in total number of jerksi frequency and velocity of both slow and fast component.
1,644
STUDIES ON '1ABITUATION OF VESTIBULAR REI"LEXES
19o2
Fernandez. C., & R. Schmidt
Annals of Otology,
II. EFFECT OF CALORIC STIMULATION LN DECORTICATED CATS.
Rhinologv. & Larynoology 71(2):299-320, June 1962
Reel 7, Flash 7, Item 21
"NOTE:
Habituation of nystagmuh elicited by repetitivc caloric stimulation was
SMUIARY:
The histopathologic studies revealed total
studied in seven decorticated cats.
ablation of neocortex, excepting small remnants in two cases, and extensive damage
to basal ganglia and diencephalon.

-491

All animals exhibited response decline of nystagmus demonstrating that neocortex
and probably basal ganglia and diencephalon are not essential for inducing
There was no conclusive data regarding transfer and long lasting
habituation.
retention of the response decline.
The locus and neurophysiological basis of the phenomenon are discussed.

(AUTHOR)

1,645
Fernandez, C.,
REFLEXES.

and R.S. Schmidt
III. A REVISION.

STUDIES IN HABITUATION OF V"ESTIBULA4
1963
34(4): 311-315, Apr. 19631
Aerospace Medicine,

ABSTRACT: Habituation of nystagmus to repetitive caloric or rotatory
stimulation was produced in the cat. This phenomenon, as in a negative
learning process, presented the characteristics of acquisition, transfer and
retention.
Total ablation of the neocortex with extensive damage to diencephalon did not

interfere with acquisition of habituation but these structures may be
important for retention of the response decline.
The phenomenon is apparently located in the vestibular centers, including
vestibular nuclei and reticular formation of both medulla and pons.

1,646
1!49
THE UNIDIRECTIONAL PREPONDERANCE OF PROVOKED NYSTAGMIUS.
Filippi, Paolo
Riv. Oto-Neur -Oftal. 24:340-368

1,647

Filippovich, S.G.

1936

PARACHUTE JUMPERS.

EVALUATION OF CONDITION OF INTERNAL ORGANS IN
Klinicheska a meditsina,

(Moskva)

14:391-404

1,648
A REVIEW OF REPRESENTATIVE
1949
linan, J.L., S.C. F nan, & L.D. Hartson
TESTSUSED FOR 'HE QUANTITATIVE MEASUREMENTS OF BEHAVIOR--DECREMENT UNDER
(USAF, AMC, Wright-Patterson AFB,
CONDITIONS RELATED TO AIRCRAFT FLIGHT.

Ohio)

USAF TR 5830.

,/
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1,649
19•1
RUSSIANS CONFIRM TITOV WAS SEASIC,4: CONDITION LAID
Finney, J.W.
TO PROLONGED STATE OF WEIGHTLESSNESS.
New York Times, Oct. 5, 1961.
Sec. C, p. 8.

ABSTRACT: Two Russian scientists confirmed the rumor that Maj. Gherman S.
Titov felt seasick throughout most of his 25 hr. space fli'ght in August, 1961.
There were indicaThe sickness was attributed to prolonged weightlessness.
tions during the weightless period of "a definite instability of central
nervous system reactions." The astronaut experienced a feeling of disorientaThe Russian
tion and loss of balance normally supplied by the inner ear.
scientists pointed out that the feeling of weightlessness can be removed by
(CARl)
creating artificial gravity in the space ship.

1,650

"N

Finkelstein, B. and B. McGhee 1959 LIQUID DIETS FOR USE IN HIGH-ALTITUDE, HIGHPERFORMANCE VEHICLES (Wright Air Development Division, Wright-Patterson AFBi,
Ohio) WADC-TR-59-32, March 1959

1,651
Finninger, P.C.
1960
NEDICINA DE AVIACION.
(Thesis to obtain Titulo de Medico-Cirujano, University of Mexico,
Mexico, D.F., 1960)

1,652
Firestone, C.
1935
AIR SPEEDS AND THEIR TRAUMATIC EFFECTS ON THE BRAIN.
J. Aviation Med. 6(l):45-48
ABSTRACT: Injury to the brain from its pressure against the skull when flying
at high speed has been discussed, and made much of.
The experiments of Garsaux
should not be adduced to this discussion, as he brought about a chain of events
which originated in the vestibular tract.
Metal helmets will serve as an additional casing and cushioning, when higher
speeds come and show necessity fo- such added protection. These helmets will
also help protect the military flyer from rifle and to some extent from machine
gun fire.

-493-

1,653
Fischer, C.F. and F.T. Nicholson

CENTRIFUGE.

1959

ACCELERATION SIMULATIONS ON THE HUMAN

In Symposium on Space Med.

Institute, May 1959),

p.

Electronics.

( The Franklin

32.
T_

1,654
Fischer, J.C., Jr.
1961
THE EXPLOITATION OF THE MAXIMUM CAPABILITIES OF THE
HUYAN BODY TO WITHSTAND MANEUVERING LOADS IN MANNED AEROSPACE VEHICLE
DESIGN. (SAE, Natl. Aero. & Space Eng. & Mfg. Meeting, 9-13 Oct. 1961
Los Angeles, Calif.) Preprint 424 B

ABSTRACT:
Discusses the design of future aerospace vehicles seeking to combine high maneuverability and minimum g-forces on pilots. A lenticular shaped
vehicle, to be rotated before a turn so the pilot will face the new direction
of acceleration, is proposed.

1,655
DITCHING INVESTIGATIONS OF DYNAMIC
1957
Fischer, L.J., and E.L. Hoffman
);0DELS AND EFFECTS OF DESIGN PARAMETERS ON DITCHING CHARACTERISTICS.
(National Advisory Cormnittee for Aeronautics, Washington, D.C.)
NACA TN 3946.
Feb. 1957.
ABSTRACT: Experimental results presented in tabular form.
Data from other
scale-model tests and reports on, full-scale ditchings are discussed and various
ditching aids are considered.

1,656
Fisher, Krohn, and Zuckerman
1941
RELATIONSHIP BETWEEN BODY SIZE AND THE
LETHAL EFFECTS OF BLAST.
(Ministry of Home Security, Research and Exper. Dept., Oxford, England)
Rept. RC 284, 10 Nov. 1941,
Also Report, Comm. Weapons, MPRC-BPC 14 6/ws 11

1,657
1955 AVIATION MEDICINE ON THE THRESHOLD OF SPACE
Fisher, A.C.
Journal of Aviation Medicine 26: 355
Aug. 1955
See also: Nat. Geog. Mag. 108(2): 241-278.

ABSTRACT: A coverage of all aspects of space flight including acceleration,
deceleration, and weightlessness.

-
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1,658'
Fisher, A.C., Jr. 1955 AVIATION MEDICINE ON THE THRESHOLD OF SPACE: SERVICE
DOCTORS, FACING MEDICAL PROBLEMS UNKNOWN ON EARTH, MAKE POSSIBLE MAN'S
EXPLORATION OF THE HOSTILE HEAVENS
The National Geographic Magazine

108(2): 241-278,

August 1955

ABSTRACT: The author reports on his visits to several military and civilian
institutions that work on research into the human factors of flight. He describes
the 'effects of the centrifuge at Johnsvi~le, Pennsylvania.
Escape from aircraft
ditched in water is a subject under investigation at Pensacola, Florida. The'
author discusses a weightless ride during his visit at Edward's Air Force Base,
California.
Heat resistant and pressure suits for pilots are under development
at Wright-Patterson Air Force Base, Ohio, and at Randolph Air Force Base, Texas.
Hyperv'entilation is another field of research at Randolph Air Force Base.
Extreme
acceleration and deceleration forces are the subject ofa conversation between
'he author and Col. John P. Stapp.
Pilot ejec'tion and the effects of fatigue are
being'studied at Wright-Patterson Air Force Base.
The article is very detailed
about the research in all of the fields.
(CARI)
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Fisher, J.C.
1949 NAVAL ORDNANCE LABORATORY DROP TESTER (40') XD-IA, DESIGN,
CONSTRUCTION AND CALIBRATION OF (Naval Ordnance 1ýab., White Oak, Md.)
14 June 1949; ASTIA AD-103 435
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Fisher, L.J. and R.P. Tarshis
1950
DITCHING TESTS WITH A 1/16 SIZE MODEL
OF THE NAVY XP2V-1 AIRPLANE AT THE LANGLEY TANK NO. 2 MONORAIL.
(National Advisory Committee for Aeronautics,

Langley Field, Va.)

NACA RM L50C23, May 1950.
ABSTRACT: Model investigations to determine the ditching characteristics
of the Navy XP2V-l airplane are described.
Various landing configurations
were simulated and the performance of the model was determined from visual
observations, motion-picture records, and time-history accelerometer records.
The results of the investigation indicate that the airplane should be ditched
at the normal landing attitude with the flaps fully extended.
Extensive damage
to the fuselage will occur and the airplane probably will dive.
If a trapezoidal hydroflap 4 feet by 2 feet by 1 foot is attached to the airplane at station
192.4, diving will be prevented.

-4951,661
Fisher, L. 3. & E. L. Hoffman
1950
MODEL DITCHING INVESTIGATION OF THE
DOUGLAS DC-4 AND, DC-6 AIRPLANES (National Advisory Comiinttee for
Aeronautics, Langley Aeronautical Laboratory, Langley Air Force Base,
Va.) MACA RM L9KO2a, 4 May 1950.
ABSTRACT: Model investigations to determine the ditching characteristics
and safest ditching procedures for Douglas DC-4 and DC-6 airplanes are
described.
Data were obtained by motion-picture and still-picture records'
and time-history deceleration records.
It was concluded that the best
ditchings with the DC-4 and PC-6 airplanes could be made by contacting
the water at a nosehigh attitude with the landing flaps full down.
The
ditching behavior of both airplanes will be similar.
In calm water or
small waves, the attitude will decrease until the airplane stops in a
slightly nose-down attitude.
Little damage will be sustained at these
conditions.
In waves of the order of 6 feet high, considerable variation
in behavior and damage may occur, depending on how the airplane contacts
the waves.

1,662
MODEL DITCHING INVESTIGATIONS OF THREE AIRPLANES EQUIPPED
Fisher, L.J.
1953
WITH HYDRO-SKIS.
(National Advisory Committee for Aeronautics, Langley
Field, Va.) NACA / RM L53G24A.
Sept. 29, 1S,3.
ABSTRACT: Model investigations were made to determine the ditching characteristics of three typical multiengine airplanes equipped with possible arrangements of hydro-ski ditching gear.
The behavior of the wmdels was determined
from visual observations, acceleration records, and motion pictures of the landings.
It was concluded that a ditching gear of one or more hydr0-skis would
'afford very satisfactory wat~er landings as compared with landings without skis.
The best landing with a hydro-ski ditching gear could be made in a near-level
(slightly nose-up) attitude although any normal landing attitude would be satisfactory.
It is possible that critical damage could be eliminated from ditching
by using a hydro-ski ditching gear, thu3 greatly increasing the chances or
survival and rescue.

1,663
Fisher, L. J., et al.
1957
DITCHING INVESTIGATIONS OF DYNAMIC MODELS AND
EFFECTS OF DESIGN PARAMETERS ON DITCHING CHARACTERISTICS.
(National
Advisory Committee for Aeronautics, Washington, D. C.)
NACA TN 3946, Feb.
1957

-4961,664
lisher, Lloyd J., Jr.
1960
LANDING ENERGY DISSIPATION FOR AAXNED REENTRY
VEHICLES.
(National Aeronautics and Space Administration, Washington, D.C)
NASA TN D-453
ABSTRACT: Analytical and experimental investigations have been made to determine the landing-energy-dissipation characteristics for several types of landing
gear for both parachute-supported and horizontal-landing vehicles.
It appears
feasible to readily evaluate these landing gears for hard-surface or water iandings by computation methods and freebody landing techniques with dynamic models.
Acceptable landing gear can be developed along lines similar'to those presented
if stroke requirements and human-tolerance limits are considered.
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Fisher, Lloyd J., Jr.
1961
LANDING-IMPACT-DISSIPATION SYSTEMS
(National Aeronautics and Space Administration, Washington, D.C.)
ýNASA TN D-975.

ABSTRACT: Analytical and experimental investigations have been made to determine
the landing-energy dissipation characteristics for several types of earth-landing impact systems having application to reentry vehicles.
The areas of study
are divided into three velocity regions: (1) those having primarily vertical
velocity, (2) those having both moderate horizontal and moderate vertical velocity, and (3) those having primarily horizontal velocity.
The impact systems
discussed are braking rockets, gas-filled bags, frangible metal tubing, aluminum
honeycomb, balsa wood, strain straps, and both skid and skid-rocket landings on
hard-surface runways and on water.
It appears feasible to evaluate landing-gear
systems for reentry vehicles by computational methods and free-body landing techniques with dynamic models.

1,666
Fitts, P. M., ed.
1947
PSYCHOLOGICAL RESEARCH ON EQUIPMENT DESIGN
(Air Materiel Command, Aero Medical Lab., Wright-Patterson AFB, Ohio)
R-pt. No. 19; ATI-125 983

CONTENTS:
Introduction to Psychological Research onEquipment Design;
Survey of Display Problems in the Design of Aviation Equipment;
An Analysis of Human Motor Abilities Related to the Design of Equipment and
a Suggested Program of Research;
The Relative Effectiveness of Presenting Numerical Data by the Use of Tables
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and Graphs;
Psychological Factors Involved in the Design of Air Navigation Plotte's;
Design of Clock Dials for Greatest Speed and Accuracy of Reading in Military
(2400-Hour) Time Syscem;
Speed and Accuracy of Dial Reading as a Function of, Dial Diameter and Angular
Separation of Scale Divisions;
An Exerimental Evaluation of the Interpretability of Various Types of Aircraft Attitude Indicators;
Direction of Movement in the Use of Control Knobs to Position Visual Indicato*A;
A Study of the Most Effective Relationships Between Selected Control and
Indicator Movements;
Comparative Interpretability of Two Methods, of Presenting Information by
Radar;
A Psychophysical Investigation of Ability to Reproduce Pressures;
The Coding of Airplane Control Knobs;
The Tactual Discrimination of Shapes for Coding Aircraft-type Controls;
A Study of Location Discrimination Ability;
Principles of Control Arrangement for Sequential Operation;
Efficiency of Several Types of Control Movements in the Performance of a
Simple Compensatory Pursuit Task;
An Experimental Comparison of the Accuracy of Sighting and Triggering with
Three Types of Gun-Sight Handgrip Controls;
The Effect of Anoxia on Visual Illusions;
Effect of Increased Positive Acceleration (G) on Ability to Read Aircraft
Instrument Dials;
Summary and Evaluation;s

1,667
Fitzpatrick, F.L, and K.A. Stiles
1942
(New York: The Macmillan Company, 1942)

THE BIOLOGY OF FLIGHT.

NOTE: This textbook for students of pre-flight aeronautics covers the subject
of the effect of flight upon the human body.
Each chapter is concluded
with - brief summary of its contents.
CONTENTS:
Living things in the air. The nature of flight. Altitude effects.
Other pressure and temperature effects.
Acceleration and the human body.
The
sense organs and flight.
Physical fitness for flight.
Air travel and disease
control.
Selected references.
Selected motion pictures.
Index.

-
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Fitzpatrick, F.L. & K.A. Stiles
1942
ACCELERATION AND THE HUMAN BODY.
In The Biolo&X of Flight (New York: The Macmillan Company, 1942)
Pp. 84-96.
ABSTRACT:

From the foregoing statements it

may be seen that both positive

and negative accelerations present definite dangers, but that the former are
more 'likely to be encountered in actual flying experience.
The effects are
primarily upon the circulation; positive accelerations result in blacking out,
and negative accelerations bring about a congestion of blood in the head
region. Transverse accelerations,' on the other hand, are not likely to produceany ill effects.
Once more it may be observed that individual difference is an important part
of the story. Some people are much more tolerant of accelerations than are
others.
A particular person may also vary in tolerance from day to day,
depending on his physical condition at a given time. Ways and means of preventing ill effects have been studied with care, but not much can be maneuvers
that produce dangerous accelerations, (2) to change the position of the body
so that in effect the accelerations become transverse, and (3) to wear special
equipment, such as an inflatable belt.

1,669
Fitzpatrick,

F.L. & K.A. Stiles

1942

THE SEIISE ORGANS AND FLIGHT.

In The Biology of Flight (New York: The Macmillan Company,

1942)

Pp. 97- 118
ABSTRACT:
In this chapter the story of the sense organs in relation to flight
experiences has been reviewed.
The most important ot these organs are clearly
the eyes and the ears, but the sense of touch has a good deal to do with maintaining balance'and orientation.
One fact that emerges " )m the discussion is
that the senses are often "tricked" in flight experiences, a fact that is
particularly true when the pilot is flying "blind." This is one reason why
instrument flying has become so impor,ant i' recent years.
We-have also noted that, while ordinary airsickness cinnot be fully explained,
it is clearly due .o a confusion of many sensations ti.at originate in the
sense organs.
Some people are more susceptible to a-rsickness than are others,
and a few are probably never able to overcome the haidicap. We should remember
that airsickness may be developed at any. level of flight;' it is not one of
the conditions that appear only at high altitude.
The causes of flight fatigue and its dangers have also been outlined.
Undoubtedly it was more of a menace in the early cays of aviation than
is now the case.
In recent years many improverr.its of aircraft, methods
of handling air traffic, and greatly to the comfort and security of fliers.
The various causes of flight fatigue, howevr.r, cannot be removed entirely.
We shall always have to reckon with this ractor.

I
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1961 SOVIET MEDICAL RESEARCH RELATED
Fitzpatrick, W.H. and C.W. DeLong, ed.
TO HUMAN STRESS: A REVIEW OF THE LITERATURE.
PUS Publication no. 853.
(Washington: U.S. Public Health Service, 1961)

1,671
Fitzs imns, J .T. and M.K. Browne
(RAF,
POSITIVE ACCELERATION.
FPRC Rept. 1009.

ELECTROCARDIOGRAPHIC CHANGES DURING
1957
Institute of Aviation Medicine, Farnborough)

1,672
"FLYING SICKNESS." A DISCUSSION OF ITS CAUSE AND THE BEST
Flack, M. 1919
87:262
Sci. Amer. Suppl.
MEANS OF COMBATTLNG IT.

1,673
1920
TIE SELECTION OF CANDIDATES FOR FLYING.
Flack, M. & A.P. Bowdler
British Air Medical Investigation Committee Rept. VI., March 1918.
Reprinted in The Medical Problems of Flying
(London: H.M. Stationery Office, 1920)

1,674
Flack, M.
1930
Proc. R. Soc.

AIR-SICC;ESS AND SEA-SICKNESS.
Med., 24(2)635-641

1,675
Flack, M.
Proc.

1930

AIR-SICIK'ESS AND SEA-SICIX,'ESS.

Royal Soc.

Med.

24:635-641,

Pt. 1.

ABST.RACT: Air-sickness and sea-sickness have certain factors in comon; they
In both maladies the
differ in the relative importance of the various factors.
(1) Undue stimulation or hypersensitivity of the
following may play a part:
vrstibular apparavis of the internal ear; (2) dilemma between visual, labyrinthine and deep-muscle sensations, accentuated by induced disturbance of
ocular muscle balance; (3) physical factors such as stuffy atmospheres, smells,
and lack of adequate ventilation; (4) anticipatory nervous anxiety; (5) the
general health of the subject at the time of exposure to uneven movement,
including the tone of the abdominal musculature.
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1,676
PSYCHIATRY
1960
Flaherty, B.E., D.E. Flinn, G.T. Hauty, & G.R. Steinkamp
(USAP, School of Aviation Medicine, Aerospace Med. Ctrio
AND SPACE FLIGHT.
Brooks AFB, Texas) Research Rept. 60-80, Sept. 1960, ASTIA AD 245 416.
ABSTRACT: The stresses of altitude, acceleraLion and dynamic weightlessness,
temperature, radiation and meteorites, day-night cycle, and emotional factors
are discussed as they relate to the man-machine system and space flight. The
reactions of four subjects to thirty-six hours of confinement in the School of
Aviation Medicine Space Cabin Simulator are described. Two of the subjects
successfully completed the flight despite having experienced perceptual aberrations. The psychiatric evaluation of the two subjects are presented. The
effects of isolation and sensory deprivation are discussed as they relate to
the experiments.

1,677
PSYCHOPHYSIOLOGICA
1961
Flaherty, B.E.
University Press,
Columbia
( New York;

ASPECTS OF SPACE FLIG
1961)

,

ABSTRACT: A symposium on Psychophysiological Aspects of Space Flight, held
26-27 May 1960 at Brooks AFB, School of Aviation Medicine in four parts:
Technical Background and Experience, Critical Problem Areas, PrFoblems of Human
Reliability, and Special Techniques of Control,

1,678
Flaherty, T.T.
U.S. Nay.

AIRSIC•NESS DURING ACROBATICS.
1942
H. Bull., 40:902-6

1,679
IN'EGRATED FLIGHT CAPSULE BOOST ROCKET
1960
Flar, E., & H. R. Fraiser
(Chance Vought Aircraft, Inc., Dallas, Texas) Rept. No. EOR-12844;
REPORT.
Contract NOa(s) 59-6150-c; ASTIA AD-263 494L
ABSTRACT: Studies were made of propulsion systems for the capsule escape device.
T•he performance requirements for capsule propulsion are best met by a solid
rocket..which is simplermore re liab le, -and. lighter.. than--aaliquid rocket for
The space envelope available in the capsule dictates the use
this application.

/'
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15,000
of two identical solid rockets each of which has performance as follows:
The
time.
burning
second
0.86
and
impulse,
total
pounds
13,000
thrust,
pounds
motor design utilizes a six-spoke wagon wheel grain. The grain burning surface
will be dipped in inhibitor to keep the thrust build-up rate within limitations
on G onset rate. Four nozzles are used on each motor in order to stay within
This permits the entire installation to be contained
the space envelope.
(AUTIHOR)
Electrical initiation will be used.
inside the fuselage.

1,680
Flamme, A. 1930 LES LIMITES PHYSIOLOGIQUES DE LA VITESSE (THE PHYSIOLOGICAL
LIMITS OF SPEED) '. Congr. internat. Securite aer. Paris,1930. Rapport Tome
2, p.5, Com-. IX.

1,681
INFLUENCE ET LIMITES PHYSIOLOGIQUES DE LA VITESSE ET DE
1931
Flarmme, A.L.
(The Effect and PhysioSES DERIVES: (ACCELERATIONS, CHOCS, TREPIDATIONS).
logical Limits of Force and Stress: (Acceleration, Impact, and Vibration)
Arch. Med. Pharm Milit. 95:263-302.

1,682
1933 INFLUENCE ET LIMITES PHYSIOLOGIQbJES DE LA VITESSE ET DE
Flamme, A.L.
SES DERIVEES (Influence and Physiological Limits of Speed and It's
Accompanying Conditions)
Revue des forces aeriennes (Paris) 5(51): 1139-1151
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FlaI,

CONSIDERATIONS MEDICALES SUR LE PARACHUTISM
1936
A.L.
(Medical Considerations on the Parachutist)
(Paris) 2:977-1006
Revue de l'armee de l'air

1,684
Flaugherty, T.T.
40:902-906

1942

AIRSICKNSS DUIMNG ACROBATICS U.S.

Navy Med.

Bull.
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1,685
Flecker, J.F.
Air Force,

MAN IN SPACE.
1958
41(3):109-117, 120-123, March 1958.

ABSTRACT: Reviews the battery of psychological testings which Donald G. Farrell
underwent in a U.S. Air Force space-cabin mock-up, and (2) a multi-g accelera-.
tion experiment carried out by Colonel John Stapp, in which effects of high
The results suggest surprisingly high human
speed blastoff were duplicated.
Weightlessness could be produced experimentally for short
tolerance levels.
intervals only, but results indicate that proper training in and orientation
about conditions of weightlessness would improve human performance during zero
gravity. Padded "highchairs" for seats, squeeze tubes for feeding, and suctionThe creation of artificial gravity
cupped shoes for walking are recommended.
less desirable for combating
considered
is
craft
of
the
rotation
of
by means
A closed biological cycle system is recommended.
weightlessness problems.
Such a system would be necessary to meet the oxygen requirement on long space
flights and may solve the problems of space-flight feeding and of human waste
be dealt with,
Hazards of cosmic radiation and meteorites must still
disposal.
It is predicted
and certain psychological problems have not as ,yet been solved.
Its pilots will face longer
that the data on heretofore unanswered questions.
periods of zero gravity and will be compelled to make quick decisions under near
They will be exposed to speeds of from Mach 5 to
zero-gravity conditions.
In conclusion, the author presents some speculation concerning space
Mach 7.

stations,

luzar trips from these stations,

and, trips to some of the planets.

1,686
II. MITTEILUNG.
Fteisch, A. 1931 VEN0Y.TOREN`ZE\`TRL7A UND VEhNEN'REFLEXE.
and Venal Reflexes.
Centers
'(Veno-ztor
UND
VEN•NREFLEXE.
BLUTDRUCKZUGLER
Bloodpressure Regulator and Venal Reflexes)
Pflu'g. Arch. ges. Physiol. (Berlin) 226: 393-410
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Flekkel'

A.B. and E.V. Marukhanian

1959

(THE EFFECT OF LONG-ACTING RADIAL

ACCELERATION ON CERTAIN VISUAL FUNCTIONS IN MAN)
Voenn Med. Zh. 8:54-8, August 1959.
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1,688
THE EFFECTS OF POSITIVE
1958
Fletcher, D.E., C.C. Collins, & J.L. Brown
ACCELERATION UPON THE PERFORMANCE OF AN AIR-TO-AIR TRACKING TASK.
(U.S. Naval Air Dcvelopment Center. Johnsville, Pa
NA)DC-MA %A07,
ASTIA AD 201 176.
2 June 1958.
See also J. Aviation Med. 29(2):891-897
ABSTRACT: Each of 4 subjects participated in 72 centrifuge runs, each of 141
sec, which were presented in random order. The runs varied as to the control
stick used, the level of acceleration in the 91st to 111th sec, and the duration,'
level, and location of acceleration in the 30th to 90th sec. The subject was
instructed to use the control stick to keep a target aircraft centered on an
oscilloscope.
The target moved in an erratic pattern with simulated banking
motion. At the 91st second the subject was signaled to check target-centering
and press a button on the control stick as quickly as possible.
Response time
was recorded.
The error scores improved considerably and the time scores
improved slightly during the experiment.
An analysis of variance of the time
scores, ind'cated that only the subject variable was significant.
For the tracking error scores, where a score was the cumulated absolute deviation of the
target from the center of the scope, all main variables and many interactions
were shown to be significant by analysis of variance. The right-hand control
stick was associated with more accurate tracking than was the center stick.
The duration of acceleration affected the error scores in that mean scores
were lower for 10 sec of acceleration than for 30 sec. The occurrence
of 2 or 3 g of acceleration in the first as compared to th,2 second half of
the period from the 30th to the 90th sec did not significantly affect the
scores.
The level of acceleration affected the scores significantly but
the value of the difference was not great.
For accelerations in the 91st .o
11th sec, the increase from 1 to 2 g and from 3 to 4 g were not significant
but the increase from 1 and 2 g to 3 and 4 g was significant. (Author)
1,689
Fletcher, D. E., C. C. Collins, & J. L. Brown
1958
EFFECTS OF POSITIVE
ACCELERATION UPON THE PERFORMANCE OF AN AIR-TO-AIR TRACKING TEST.
J. Avia. Med. 29:891-897
See also (Naval Air. Development Ctr., Johnsville, Pa.) NADC-MA-5807;
ASTIA AD-201 176
ABSTRACT:
Each of 4 subjects participated in 72 centriýuge runs, each of 141
sec, which were presented in random order.
The rung vatied as to the control
stick used, the level of acceleration in the 91st to 111th sec, and the duration,
level, and location of acceleration in the 30th to 90th sec. The subject was
instructed to use the control stick to keep a target aircraft centcred on an
oscilloscove.
The target mo--',-d in an erratic pattern with simulated banking
motion.
At the 91st secon., he subject was signaled to check target-centering
and press a button on the
.1l stick as quickly as possible.
Response time
was recorded.
The error
improved considerably and the time scores
improved slightly during ,. .eriment.
An analysis of variance of the time
scores indicated that onl. c:e subject variables was significant.
For the
tracking error scores,
h
score was the cumulated absolute deviation of
the target from the center
the scope, all main variables and many interactions
were shown to be significant. :'y analysis of variance.
The right-hand control
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stick was associated with more accurate tracking than was the center.stick.
The
duration of acceleration affected the error scores in that mean scores were
lower for 10 sec of acceleration than for 30 sec. The occurrence of 2 or 3 g
of acceleration in the first as compared to the second half of the period
from the 30th to the 90th sec did not significantly affect the scores.
The
level of acceleration affected the scores significantly but the value of the
difference was not great.
For accelerations in the 91st to 11lth sec' the
increase from 1 to 2 g and from 3 to 4 g were not significant but the increase
from I and 2 g to 3 and 4 g was significant.
(AUTHOR)
The effects of different levels and durations of positive acceleration on the
human centrifuge are studied in this experiment.
Four subjects each participated
.in 72 runs of 141-seconds.
The subjects' task was to keep the target aircraft
centered during each run, center the target at the 91st second, then press a
button on the control stick as soon as possible. The three variables which were
manipulated during the runs were 1) the presence of either a centrally-located
or a right-hand control stick, 2) the introduction of one of the following during
the missile guidance phase of each run: 1, 2, 3, or 4 G of acceleration, and 3)
the introduction of one of nine different patterns of acceleration in the target
The results discuss the interrelations of these variables.
acquisition phase.
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Fletcher, E. R., R. W. Albright, V. C. Goldizen, & I. G. Bowen
1961
DETER.RINATIONS OF AERODYNAMIC DRAG PARAMETERS OF SMALL IRREGULAR OBJECTS BY MEANS OF
DROP TESTS.
(Civil Effects Test Operations, U. S. Atomic Energy Commission)
Report CEX-59.14, Oct. 1961
ABSTRACT: During the 1955 and 1957 Test Operations at the Nevada Test Site (:TS),
masses and velocities were determined for more than 20,000 objects, such as glass
fragments, from windows, stones, steel fragments, and spheres, which were energized
by blast winds resulting from nuclear explosions.
Following the field tests, a
mathematical model was. devised to help explain quantitatively the experimental
results. This model required certain aerodynamic-drag information in regard to
the displaced objects.
It was the purpose of the study outlined in this report
to determine the necessary drag properties for the objects by means of drop tests.
In addition to the objects mentioned above, small laboratory animals, mice, rats,
guinea pigs, and rabbits, were used in the drop tests. The data obtained from
these tests were extrapolated to estimate the drag properties for man, and the
results compared favorably with data from other sources.
Also a method was
developed to estinate the average drag properties of man from his total surface
area, assuming that every possible orientation of a straight, rigid man with
respect to the wind was equally likely.
(AUTHOR)
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1,691
AIR FORCE IHUMAN FACTORS PRDGRAM FOR DEVELOPING MAh'NEI
1958
Flickinger, D. D.
Air University Quarterly Review, Summer 1958
SPACE OPERATIONS.

1,692
RESULTS OF ANIMAL INVESTIGATIONS 1N SPACE VEHICLES
1959
Flickinger, D.
(30th Annual Meeting Aeromedical Assoc., Los Angeles, Calif.,
TO DATE.
April 27-29,.1959)
ABSTRACT: The material analyzed for this summary was contained in relatively
few reports (literature dated 1949 through 1959, since the criteria set forth
required that only those experiments be included which utilized rocket-engine
This stipulathrust to propel the biopack into space equivalent atmospheres.
tion was made in order to provide pertinent data on not only the biological
effects of the space environment itself but also those induced by the dynamic
vehicular forces contained in the total flight. Three Russian (Galkin, et al.,
Bugrov, et al., and Chernov and Yakovlev) and three American ( The Henry Group,
Van der Wal and Young, and Army Navy Bioflight Project No. 1) reports of working groups are summarized, with major highlights abstracted in order of their
date of publication.

1,693

Flickinger, D.
A.M.A.

1959

GEN.

FLICKINGER VIEWS SURVIVAL IN SPACE

ProceedingS, April 1959

Research on metabolic requirements in closed environments emAbstract:
ploying simulated space chambers, as well as balloon flights with mancarrying capsules, have revealed that (I) oxygen consumption for one man
sitting and awake is just above the basal level (240 cc. per man hour);
(2) during long periods of space flight, when man's usefulness is .limited,
supplies can be conserved by inducing hypothermia and artificial hibernatior
with chlorpromazine thus decreasing the m-tabolic level; (3) there may be
some metabolic usefulness in nitrogen and trace components in the atmosphere which could be exploited; (4) a process of natural adaptation and acclimatization and the use of drugs will enable man to live easier and func:he temperature range
tion better in a space-flight environment; and (5)
during orbiting and re-entry are estimated to be well within long term
comfortable and short term livable limits. It is considered desirabl%; to ha
ve the subject oriented in such a way that, during the orb.ital phase of
the flight, he is facing toward the directiý"r, of flight with hiz feet toward the earth. Although a small capsule would be more advantageous, available data indicate that, since husky, hardy crewmen would be preferred,

-
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larger space would be required. Biological instrumentation should yield
the following information: cabin humidity, acceleration, tracking and
reasoning ability, galvanic skin response, visual appearance, cabin pressure, oxygen and power reserves, electrocardiogram, respiration rate, visual appearance, and vocal comments. Monitoring devices to allow the pilot
to have continuous knowledge of his performance and two-way vocal and
visial commnication will have a great deal of psychological usefulness.

1,694
THE STATUS OF MAN'S ADVANCE ON THE VERTICAL FROTILER.
Flickinger, D.D.
1961
Lectures in Aerospace Medicine 16-20 January 1961, School of Aviation
Medicine, Brooks APB, Texas

1,695
RECENT PROGRESS AND FUTURE PROBEMS IN SPACE BIO1962
Flickinger, D.
MEDICINE
RENDICONTI DEL CONGRESSO IN-TERNAZIO.;A1E-Antonio Ambrosini, Ed.
In
L'UOMO E LA TECNICA NELL'ERA NUCLEARE E SPAZIALE. 18-21 APRILE 1962,
(Proceedings of the International Congress--Man and Technology in the
Nuclear and Space Age, 40th Trade Fair, Milan, April, 18-21, 1962)
(Rome, Italy: Associazione Internazionale Uomo nello Spazio)
Pp. 441-451
ABSTRACT: The principal problems which accompany manned ;pace-flight are
The results of all space biomedical investigations obtained to
zAviewed.
date are presented and related to future progress in the biomedical field.
(I) a brief clarification
To achieve this purpose the following are presented:
of terms such as space biosciences, space biomedicine, and space biotechnology;
(2) a recapitulation of critical'biomedical problems; (3) a review of biomedical requirements, both scientific and technological, which are critical
to future programs; (5) a discussion of international space biomedical
(N63- 18936)
program possibilities.

1,696
INSTRUCTIONS FOR OPERATING AND MAINTAINING
Flight Development Establishment n.d.
THE NAPIER 100 g CENTRIFUGE (Flight Development Establishment, D. Napier &
Son Limited, Luton Airport, Bedfordshire, England) ASTIA AD 40785
ABSTRACT: In the design of conventional vehicles, forces due to accelerations
are normally taken into consideration to ensure that they do not damage structures
or prevent the moving parts from working correctly. Hitherto, most of these
forces have arisen from linear acceleration and these have been conveniently

-507-

investigated by the use of established forms of test equipment and recording
instruments.
With the attainment of higher speeds, however, maneuverability
requirements introduce the additional factor of high angular accelerations which
impose additional radial loadings on the structures and mechanisms.
The design
and construction of parts to withstand these forces-cannot be developed convenientl
with conventional equipment, but the centrifuge permits the imposition of angular
acceleration under laboratory conditions, and thus enables the testing of equipment
under these new conditions to continue without excessive complication or cost.
The centrifuge is capable of generating forces of unusual magnitude, and it will
be found that time and effort can often be saved, if the design and operating
data are fully understood, before the desien of any test rig for attachment to the
centrifuge arm is put in hand.
This publication contains detailed information
on the centrifuge including dimensions, counterweights, accelerations, test rig
limitations, and auxiliary services and equipment.

1,697
Flight Research Engineering Corp.
1949
(Flight Research Engineering Corp.)

ACCELEROMETERS FOR TRANSPORT AIRCRAFT.
11 March 1949

1,698
ACCELERATION
Flight Safety Foundation
Human Engineering Bulletin 55-5 H

1,699
Flinn, D. E.
1960
PSYCHIATRIC FACTORS IN ASTRONAUT SELECTION.
(Paper presented at the Symposium on Psychophysiological Aspects of Space
Flight, School of Aviation Medicine, Aerospace Medical Center, Brooks AFB
Texas, May 1960).

1,700
Flugge, W.
1952
LANDINC-GEAR IMPACT
(National Advisory Committee for Aeronautics,
NACA TN-2743, Oct. 1952.

Washingtun,

D.C.)

S1,701
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Flying Personnel Research Committee
n.d.
PROPOSAL SCHEME FOR THE TRAINING,
ETC., OF AIRCREWS AND MEDICAL OFFICERS ON THE EFFECTS OF ACCELERATION.
(Flying Personnel Research Comuittee, Royal Australian Air Force)

RAAF FR53

1,702
AIR MINISTRY
1940
AIRSICKNESS:
Flying Personnel Research Committee
ATTACHED.
DISCUSSION: DATA ON 53 CASES
(Flying Personnel Research Committee, Farnborough) FPRC Rept. No. 220,

23 November 1940.

1,703
Flying Personnel Research Committee
1941
MINUTES OF THE IV MEETINGS OF THE
R.A.A.F. FLYING PERSONNEL RESEARCH COMMITTEE.
(Flying Personnel Research Committee, Farnborough) FPRC Rept. 356f
(WAM-101-5) 6 Nov. 1941.

1,704
Flying Personnel Research Com.aittee
1941
SYNOPSIS OF PHYSIOLOGY OF HIGH
ALTITUDE FLYING.
(Flying Personnel Research Committee, Farnborough)
FPRC Rept. 305, June 1941.

1,705
Flying Personnel Research Committee
1942
REPORT NO. 2 ON "BLACKOUT" WORK AT
SYDNEY UNIVERSITY.
(Flying Personnel Research Co ittee, Farnborough) FPRC Rept No 358-j

1,706
Flying Personnel Research Committee
1942
BLACKING-OUT RESEARCH AT SYDNEY
UNIVERSITY DURING 1941.
(Flying Personnel Research Co=- ttee, Farnborougb) FPRC Rept. 358h/
WAM-101-7, 8 Jan. 1942.
1,707
Flying Personnel Research Committee
1943
BULLETIN OF SUB-COMIIlTTEE 0ACCELERATION (NRC) EXCERPTS.
EVELOPMENT AND USE OF HUMAN CENTRIFUGE:
EQUIPMENT AND COST.
(Flying P rsonnel Research Committee, Royal Australian
Air Force) RAAF-FR49, 15 June 943.
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1,708
Flying Personnel Research Committee
1943
TRAINING AND SELECTION OF AIRCREW
FOR SPECIAL DUTIES, ON THE EFFECTS OF HIGH "G" AND THE USE OF C.A.A.G. SUIT.
(Flying Personnel Research Conmmittee, Royal Australian Air Force)
R.A.A..F-FR49.
15 June 1943.

1,709
1943
COMPARISON OF SIDNEY A.ND AMERICAN
Flying Personnel Research Committee
-CENTRIFUGES.
(Flying Personnel Research Committee, Royal Australian'
17 July 1943.
Air Force) RAAF-FR 51.

1,710
Flynn, J.T.
1961
PROTECTION AGAINST CRASH INJURY
Flying, Sept. 1961.
Pp. 47 & 77-78.
ABSTRACT: The author claims .that even severe impact can be survived with
proper safety gear and aircraft design. A detailed report of the effectiveness of the seat belt and harness is given with instructions on how they
should be used.

1,711
Fogarty, L.E. & R.M. Howe
i961
FLIGHT SIMULATION OF ORBITAL AND REENTRY
VEHIICLES. PART II -- A MODIFIED FLIGHT PATH AXIS SYSTEM FOR SOLVING THE
SIX DEGREE-Or-FREEDOM FLIGHT EQUATIONS.
(Aeronautical Systems Div.,
Wright-Patterson AFB, Ohio) Oct. 1961.
ASTIA AD 269 283.
A1'ST:L\CT: The three translational and three rotational equilibrium equations
for an orbital vehicle subject to aerodynamic and jet reaction forces are
derived using a modified flight-path axis system for the translational equations.
Tihe dependent variables of the system are horizontal velocity component, vertical velocity component, and flight-path heading angle.
The resulting equations
are shown to have advantages for computer mechanization over alternative axis
systems for the translational equations.
Complete equations for determining
vehicle orientation, instantaneous latitude and longitude, angle of attack,
angle of sideslip, aerodynamic forces and moments, etc., are presented. Modifications in the translational equations which allow direct solution by an analog
computer are also given.
Analog computer mechanization of these equations in
both real and fast time is described, including a novel technique for division
which preserves favorable multiplier scaling.
Specific machine results are
__---presented which demo;.strate accurate solution of close-satellite trajectories,
includinz re-entry from satellite altitudes to sea level.

.

.

.. .

......
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1,712
Foltz, E.L., F.L. Jenker and A.A. Ward
J. Neurosurgery, 10:342-352

1953

EXE"IFDf

L% CEREBRAL CONCUSSION.

ABSTRACT: Acceleration concussion was studied in cats and monkeys with
continuous recording of the electrical activity of cortex and certain brain
stem structures, spinal fluid and blood pressures, and EKG respirations.

1,713
1957
STUDIES
Foltz, E. L., R. P. Schmidt, L. B. Thomas, & A. A. Ward, Jr.
(School of Aviation MediON THE PHYSIOLOGIC BASIS OF CEREBRAL CONCUSSION.
Rept. No. 55-111; ASTLA AD-136 186
cine, Randolph AF3, Texas)

ABSTRACT: This report deals with the following restricted aspects of the proble=: Changes in the central nervous system function induced by Concussion;
and the role of actylcholine metabolism in concussion and pharmacologic factors
involved in therapy.

1,714
TECHNIQUES FOR RECORDING SURFACE
1958
Ford, A. & J. L. Leonard
BIOELECT-RIC DIRECT CURRENTS
(L'SN Electronics Lab., San Diego, Calif.)
NEL Res. Rep. 839, May 1958.
ABSTRACT:
This paper describes the techniques for recording surface bioelectric d.c. which have been adopted at the USN Electronics Laboratory.
EEG,
Some of the numerous uses for d.c. recording are indicated, e.g., E.I,
EKG, as well as the problem of d.c. artifacts ard bioelectric overlap.,
General principles for avioding electrode artifacts, use of chlorided silver,
and the detailed cechanics of electrode preparation are discussed, alor4
with preparation of skin, methods of electrode place=ent, and effects of
Finally, the proper instri
ntation for use with such
electrode area.
electrodes is described.
(Tufts)
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Foreign Documents Div.
1963
BIOLOCX AND MEDICINEZ.
(Foreign Documents Div., Central Intelligence Agency, Washington, D.C.)
Scientific information, rept. Susiary no. 4310, ASTIA AD 334 612,

ABSTRACT: This is a serialized report consisting of unevaluated information
prepared as abstracts summaries, and translations from recent publications of
the Sino-Soviet Bloc countries. (Author)

1,7i6
Foreign Tech. Div.
1961
AT SUPERSONI(C VELOCITY
(Foreign Tech. Div., Air Force Systems Comand, Wright-Patterson, Air
Force Base, Ohio)
Trans. no. FTD-TT-61-203 .
From Sovetskaya LitiJa, Pp. 3, 28 July 1961.
ASTIA AD 268 072
ABSTRACT: New types of ejection seats were developed in recent years.
Instead
of pyrotechnic cartridges, they use rocket engines.
The most perfect samples
allow ejections at velocities up to 24000 km/hr.
Developed also were the
first samples of special safety capsules.
They are like small cabins formed
by extensive walls.
Such a capsule closes automatically and becomes
hermetically sealed prior to catapulting, offering protection against counter
stream of air, and safe landing.
In addition, it serves as a container for
rescue devices (parachutes, emergency supply, oxygen equipment etc.) and
as a rescue raft in case of falling into the water.
(Author)

1,717
Foreign Tech. Div.
1962
SCIENCE AND L EI (SELECTED AFICLZS)
(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio)
Trans. no. FTD-TT-62-1518 from Nauka i Zhizn, 9:2-10, 15-19 and 54460.
ASTIA AD 294 530

1,718
Foreigi Tech. Division
1963
DROPPLNG THE CARGO WIlTHMT A PARACHMT.
(Foreign Tech. Div., Air Force Systes Cca-and, Wright-Patterson AFB,
Trans. No. FTD-TT-62-1842 from Przeglad Techniczny, 14:2, 1962.
ASTIA AD 400 530.

Ohio)

-
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1,719
1963
EFFECTS OF L0W ALTITUDE HIGH SPEED
Formelier, F.J., & R.H. Seltz
FLYING UPON PILOT PERF.RMWA'. (Paper, 34th Annual Meeting of the
Aerospace Medical Association, Statler-Hilton Hotel, 'Los Angeles, Calif.,
April 28-,ay 2, 1963)

ABSTRACT: This study was conducted to determine the quantitative deterioration
of human performance as a result of stress provoking airplane flights.
Five
Navy test pilots performed various tasks during 32 flights in a jet airplane at
high speeds and low altitude.. A bioelectric package from the WASA Ames Laboratory was used to monitor the ECO, blood pressure, respiratory rate and volume
of the pilot during flight, Twelve airplane parameters were also recorded in
the same magnetic tape to measure the effect of turbulence upon pilot performance.
Pre- and post-flight blood and urine samples were collected for biochemical
analysis.
Since the most significant physiological change noted was a reduction
in respiratory tidal volume'dur'ing the latter portion of some flights, the
respiratory response of each subject was analyzed by an analogue computer.
This
was a routine effect not limited to flights during which subjective fatigue was
reported.
Some blood sertu enzyme changes have also been noted.
There was a
very appreciable degradation of pilot performance with high levels of turbulence.
An intoeration of all this information has been attempted and should prove
valuable in predicting man's ability to control supersonic airplanes and
(Aerospace Medicine 34(3):260, March 1963)
spacecraft.

1,720
Fortunato, A.
1941
FISIO-PATOLOGIA DELLA 'TICCHA-A".
Dive Bombing)
Rinascenza medica (Napoli), 18:91-92,

(Physiopatholugy of
Feb. 28, 1941.

ABSTRACTAccelcratioa from the head to Lh feet may cause cerebral anemia
with blackout.
Acceleration from feet to the head may cause cere)ral congestion,
resulting in the pilot' seeing red. Methods of counteracting the effects of
acceleration are described.

1,721
Forster, B.
1953
ELECTRONYSTA~Q10RAMHIC STUDIES ON ROTARY ACCELERATION
NYS'TAC!L'S AFTER ALCOHOL ADMLNISTRAZION.
Deutsch. Z. Ges. Gerichtl. Med. (Berlin) 47(2):282-288.

-

513

-

1,722
OCULW-VESTIBULAR DISORIENTATION
FORMATION VERTIGO.
1947
Fowler, E. P., Jr.
100:330-335.
Surg.
Milit.
IN FORMATIONi FLYING.
Several things could be done to reduce the death rate from
ABSTRACT:
(1) Instrument panels, especially the flight instruments,
formation vertigo.
It
positions and never obscured by other objects.
standard
in
be
should
should never be necessary to duck the head to see the artificial horizon
tht- phenomenon should be explained to all
(2)
or the needle and ball.
pilots in detail for even ace pilots have suffered from the conditiol,s
when returning from a long and fatiguing mission. The practical points to
keep orienration by glancing at one's own instruments.
remember are (a)
lead planes should'
never fix on a single point on the lead plane, (c)
(b)
enough formation
tight
fly
(d)
make all movements as gradual as possible,
possibly
(e)
seen,
easily
be
can
plane
lead
in fog and overcast so that the
of
fuselage
the
on
lights
orange
extra
turn on the landing lights or have
give
to
try
least,
not
but
l4st
(f)
t.,e plane so they can be seen further,
sending
before
planes
training
the pilots 'some' training in fog flying in
them to a fog bound, theater of operation.

1,723
[N TEMPS DE LA.ENCE DES
1925
Francois, M., I. Meyerson and H. Pieron
LONGITUDLNALES
ACCELERATIONS
BRUSQUES
AUX
REACTIONS D"EQUILIBRATION
(Latency Reaction Time of Equilibration to Sudden Longitudinal Acceleration'
C.r. Acad. Sci. (Paris) 181:1181-1183

1,724
?EASUREMfYT OF THE MECHANICAL LMPEDANCE OF THE
1948
Franke, E. K.
BODY SURFACE
(Air Development Center, Wright-Patterson AFB, Ohio)
?CRM No. 695-71 C, June 1948

1,725
Franke, E. K.
HUMAN BODY

1951

MECHANICAL IMYEDANCE OF THE SURFACE OF THE

Journal of Applied Physiolo•

3:582-590, April 1951

-

1,726
Frankel, C.

-

THIRD GREAT REVOLUTION OF hIN'DiZ).

1958

New York Times Malt., Feb.

ABSTRACT:

514

9,

1958.

P.

11

How and why the satellites symbolize a new "age of acceleration."

1,727
Frankenhaeuser, M.
1956
EFFEKTER AV RADIALACCELERATION PA PSYKISKA FUXKTIONER
(Effects of Radial Accelerations on the Psychic Functions)
Meddelanden fran flvl-och navalmedicinska nar.nden (Stockholm) 5(l):20-23

ABSTRACT: Time perception under acceleration was investigated on the human
centrifuge.
The stimuli used were auditory signals (1, 5, 10, 15, and 20 sec.)
recorded on a magnetic tape and presented via earphones.
The subject reproduced
either the entire or half of the duration of stimulus (1) under noima' conditions
before acceleration, (2) during acceleration at 3 g, and (3) under normal conditions after the acceleration.
The stiL.lus signal was underestimated to a
greater extent during acceleration, the difference being statistically significant and the 1% level of confidence at the 10, 15, and 20-sec. stimulus durations.
(AST IA)

1,728

Frankenhaeuser,F. M.
'957
ErFECTS OF PROLONGED RADIAL ACCELERATIO:N O:N
PERFORXL-%.NCE.
(Psychological Lab. of the Univ. of Stockholm) Rept. No.
Aug. 1957.

48..

ABSTRAcT"
Effects of prolonged radial acceleration on performance were studied
in eight series of experiments:
(1) Visual choice reaction time, (2) Visual
acuity, (3) Accuracy of rvvement, (4) Perceptual speed, (5) -TheStroop Test,
(6) The "100-3" test, (7)
uliiplication 'and (8) Tire perception.
Results obtained during 2 to IS =inute exposures to 3 g and under normal conditions before and after centrifugation, were co=pared.
During radial acceleration performance was impaired in all but one of the tests used.
(DACO)

1,729
Frankenhaeuser-

M•

1 957-

(Psycnological Lab.,

Oct.

EFFECTS -OF GRAVITATIO.AL STRESS ON- TIE PEIRCEPTION
University of Stockholm, Sweden) Rept. No. >2,

1957.

ABSTRACT: Tbe psychophyiiicai e.thod of ration setting was applied2 to the
problem of tv-ae perception as affected by gravitational stress in a human

-
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Auditory signals of durations varying from I to 20 seconds were
centrifuge.
It was shovn that the positively accelerated function
used as a stimuli.
relating subjective to physical time under normal conditiLns, was more proPossible reasons are discussed.
nounced during exposures to 3 g.

1,730
EFFECTS OF PROLONGED GRAVITATIONAL STRESS ON PERFOR1958
Frankenhaeuser, M.
MANCE.
Acta Psychol. (Amsterdam) 14(2):92-108, 1958
See also Nordisk Psykol. 10:48-64, 1958

ABSTRACT: Effects of prolonged radial acceleratiod on performance wete studied
by determining visual-choice reaction time, visual acuity, accuracy of movement,
In addition, the following tests were
time perception, and perceptual speed.
(I) the Stroop-" est, estimating reading speed and color detection
carried out:
as well as reactions to self-in&ýced stress; (2) the 100-3 test, measuring concenResults obtained during 2- to
tration ability; and (3) the multiplication test.
10-minute exposures to 3 G and under normal conditions before and after centrifuDuring radial acceleration, performance was impaired in all
gation were compared.
(AUTHOR)
of the tests with the exception of the test on perceptual speed.

1,731
i960
SUBJECTIVE TThE AS AFFECTED BY GRAVITATIONAL STRESS.
Frankenhaeuter, M.
Scand. J. Psychol. (Stockholm) l(l):I-6

ABSTRACT: Subjective time as affected by positive radial acceleration (from four
to ten minutes at 3 g) in a human centrifuge was sfudied in seven subjects by'a
The subjects were tested under
modification of the method of ratio production.
(1) during normal condi:ions before the centrifuge
three experimental conditions:
experiments, (2) during exposure to three g, and (3) during normal conditions
Auditory signals
after the series of centrifu;e experiments had been comp'eted.
of different durations (1.1, 5.0, 10.0, 15.0, and 20.0 seconds) were used as
(I) to reproduce
stimuli and subjects wre asked to perform two different tasks:
the entire duration, and (2) to reproduce half the duration of the stimulus signal
The results showed a marked change in subjective time during gravitational stress.
Subjective time, as measured by the methods employed, was a positively accelerated
function of objective time and the positive acceleration was enhanced during
centrifugation.
The demonstrated change in time experience was caused by a
difference in retention of preceding time intervals, retention being impaired
(AUTHOR)
during centrifugation.

-
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1,732
Frankenhaeuser, M., K. Sterky, and G. Jaerpe 1962 PSYCHOIPHYSIOLOGICAL RELATIONS
IN HABITUATION TO GRAVITATIONAL STRESS
Perceptual and Motor Skills, 15 (1): 63-72.
Aug. 1962
ABSTRACT: Habituation to acceleration in a human centrifuge was studied with
four healthy individuals, observing hcanges in the subjective reactions and
several physiological indices (heart rate, urinary adrenalin and nonadrenalin
excretion).
Positive accelert'..on below the threshold for loss of consciousness
was applied.
Subjective reactions were estimated on a ratio estimation scale
using as a baseline each subject's most stressful experience.
The results' showed
that upon consecutive exposures there was a progressive decrease in adrenalin
excretion and subjective emotional reaction to gravitational stress. The intensity
of the subjective reactions was almost proportional to the amount of adrenalin
excreted.
There were no systematic changes in noradrenalin excretion or heart
rate.
1,733
Frankford Arsenal
1946
INTERNAL VIBRATIONS EXCITED IN THE OPERATION OF PERSONNEL EMEPRGENCY ESCAPE CATAPULTS.
(Frankford Arsenal, Philadelphia, Pa.)
Memo Rept. MR-340; 26 Nov. 1946; ASTIA AD-51 792

ABSTRACT: Studies of the catapults, T2 and T4, emergency escape personnel,
show that the accelerations transmitted throughout the body by the catapult
differ in magnitude and phase from the acceleration applied to the center of
gravity of the system. Typical acceleration measurements on dummny and human
subjects are shown.
Comparisons of these records with independent measurements
of pressure-time in the catapult and with travel-time data show that strong
internal vibrations of the several massive components of the ejected system are
superimposed upon the motion of its center of gravity.
As a consequence of
these vibratory components, the internal elastic stresses in the body, depending
on the phase of the vibration, at their peaks will exceed the values which
would be required for the acceleration of an equivalent rigid body to the
required terminal velocity under action of the same applied forces.
Since the
estimated safe' limit Odr these elastic stresses is not very high compared to
the stress level to obtain the required center of gravity acceleration, the
excitation of such ,.ternal vibratory motion imposes a distinct limitation in
the application of the catapult to personnel escape.

1,734
Frankford Arsenal
1953
FACILITIES OF THE ACCELERATION TEST LABORATORY BUILDING
(Frankford Arsenal, Philadelphia, Pa.) ASTIA AD-34 196
ABSTRACT:

A description is given of the following equipmert or facilities:

the high-g air gun,

a rmdified 5-in.

(I)

Naval weapon used to simulate the shock of

a field w'+apon under laboratory conditions; (2)

the drop' test tower,

facilities

-
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for control arming or safety drop for various types of mechanical and electromechanical time fuzes; (3) the air-leakage test fixture, a device used for evaluation primarily of development fuzes with regard to resistance to water and air
leakage; (4) the water-leakage test fixture; (5) the low-g centrifuge, a device
used for testing acceleration and timing mechanisms up to 80 g; (6) the lenney
engineering temperature-humidity controlled chamber, a device used for testing
artillery armznition components under severe weather conditions; (7) the' L. A. B.
vibration tester, a device designed for vibration frequencies up to 4000 c/min;
(8) the liB vibration tester; (9) the' Parke-Thompson airdriven spinner; (10)
equipment for the impregnation of sintered-iron rotating bands; (11) Atlas t€iinarc weatherometer; (12) miscellaneous mechanical test devices; (13) a frequency
standard unit; and (14) miscellaneous electronic equipment.

1,735
UBER DIE SEELISCHEN ZUSTANDE WARREND DES
1952
Frankl, V.E. & 0. Potzl
ABSTURZES: EINE pSyCHOPHYSIOLOGISCHE STUDIE. (ON MENTAL CONDITIONS DURING
FREE FALL: A PSYCHOPHISIOLDGICAL STUDY.
Monatschrift fur Psychiatrie und Neurologie (Basel) 123(6):362374
free falling are
ABSTRACT: Psychological and pathophysiological aspects oi
and a mountain
scaffold
a
from
illustrated by two examples (a worker falling
sequence of
continuous
These experiences manifest themselves as a
climber).
childhood
earliest
the
from
memory imiges arranged in order of their happening,
up to the present.

1,736
EFFECTS OF IMPACT ON StMPLE ELASTIC STRUCTURES.
1942
Frankland J.
(Uni ed States Navy) Rept. No. 48, Project Meteor 653.1
ASTIA AD 40833.
Aprit 1, 1942.
ABSTRACT: Elementary terms and factors concerned in the problem of impact
loading are defined and a number of representative cases of impact loading
and their effects upon a simple undamped system with one degree of freednm
For non-oscillating disturbances these effects
are discu sed in Section 2.
of original application and by the duraabruptness
the
by
mainly
ed
are gover
tioi of t e disturbance in terms of the natural period of vibration of the
For oscillating disturbances there is an added influence similar to
system.
Section 3 presents some means of
resonance in the steady-state condition.
idealized system of Section 2 is
the
of
judging t) what degree the behavior
Applications of the foregoing
structures.
other
and
realized among actual ship
in Section 4, with a
considered
are
impact
under
structures
of
strength
the
to
discussion of the variations in yield and ultimate strength of metals under high
Suggestions are made for a basis of design of decks, superrates of loading.
structure, and gun foundations under blast and gun-recoil loads.
The appli ation of these principles to the design of instruments for making
observati ons during impact tests and to an interpretation of their records is
In the appendices a formal mathematical
considered briefly in Section 5.
presented.
is
subject
the
treatment of

/'
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1,737
1956 REPORT ON HUMAN CENTRIFUGE TEST.
Franklin, George C.
(Convair, A division of General Dynamica Corp., San Diego, Calif.)
Rept. No. ZG-8-033, 29 Oct. 1956

1,738
Franklin Institute
1958
TEN STEPS INTO SPACE
(Franklin Institute) Monograph No. 6
ABSTRACT: Ten semitechnical lictures on astronautics were delivered in the
period March-May 1958 under the sponsorship of the Franklin Institute:
"The Long History of Space 'Travel, " W. Ley; "The Rocket and the Reaction
Principle", K. Stehling; "Rocket Fuels-Liquid and Solid, "H.W. Ritchey;
"Satellite Instrumentation-Results for the IGY," S.F. Singer; "Celestial
Mechanics-Orbits of the Satellites," P. Herget; "The Explorer," G. Heller;
"Error Analysis of Single and Two-Force Field Spacecraft Orbits,", K.A.
Ehricke; "Probing the Atmospheres of Venus and Mars," J.I.F. King; "Space
'Medicine-The Human Body into Atmspheres of Venus and Mars," D.G. Simons;
"Satellites and Travel in the Future," I.M. Levitt.

1,739
Franklin Institute
1959
SPACE MEDICINE" ELECTRONICS.
( A Symposium, Franklin Inst., Philadelphia, Pa., 18 May 1959)

CONTENTS INCLUDE:
Fisher, C.F. and F.T. Nicholson, ACCELERATION SIMULATIONS ON THE HUMAN

CENTRIFUGE.
Brown, J. L., SIMULATOR STUDIES OF THE EFFECTS OF FLIGHT ACCELERATION ON
PILOT PERFORMANCE.

1,740
Franks, W.R.'
1939
MEDICAL RESEARCH.
September 1939

FURTHER EXPERIMNTS IN CONNECTION WITH AVIATION
(National Research Council, Canada)
Report #C-2827

ABSTRACT: Experiments are suggested on combating the effects of maneuvering
in space at high speeds.
Problems arising' from rapid ascent, problems arising
from anoxia, arnd provisional expenses for the program of research are outlined.

-

519

-

1,741
PROGRESS REPORT ON WORK TO PROTECT PERSONNEL AGAINST
1940
(National Research Council,
OF ACCELERATION.
EFFECTS
THE PRESSURE
1940
March
#C-2828,
Report
Canada)

Franks, W.R.

ABSTRACT: The physical principles of accelerative forces are reviewed, the
design of a hydrostatic suit for the amelioration of the effects of accelerative forces is outlined and progress in construction of such a suit is
described and progress in the design of human centrifuge is reviewed.

1,742
1941 REPORT OF ACTIVITIES AT PHYSIOLOGICAL LABORATORY,
Franks, W.R.
FARNBOROUGH.
Report #C-2836; July 7, 1941
(National Research Council, Canada)

R.A.E.

Demonstration by flight tests of the effectiveness of methodx developed
ABSTRACT:
in Canada to raise the G tolerance of personnel, demonstration by flight that
this does not interfere with proper handling of aircraft in all fighter maneuvers,
demonstration by dog flights that pilots so protected have an increased maneuverability with resultant tactical advantage, and demonstration that gunners so
protected have a G tolerance above that of the aircraft despite their unfavourable
An aircraftsman of the R.A.F. has been instructed in the
position are reported.
Modification of the
fabrication of the appliance used.
in
principles and methods
for combination
and
allow
practical
more
make
appliance to simplify its design,
with life preserver jackets and high altitude pressure suits is in progress.

1,743
Franks, W.R.
(National

MEMORANDUM-CANADIAN AVIATION MEDICAL RESEARCH.
1941
Research Council, Canada) Report #C-2841, 15 Oct. 1941.

1,744.
RECENT WORK OF THE ACCELERATOR UNIT AT TORONTO.
1943
Franks, W.R.
October 1943
Canada) Report #C-2919,
Council,
Research
(National
A progress report is made of research work conducted in tie human
ABSTRACT:
centrifuge with particular reference to unconsciousness due to acccieration,
posture and acceleration, effect oi acceleration on reaction time, rreliminary
studies of negative accelerations, modifications of the Franks Flying Suit,
protection with the Franks Flying Suit and preparation of film on F.F.S. for
flying personnel.

.
194)
Rtl tZtT ON TRY. WA (A 0t I t 0.V!9,
Franks, V.I.
ACCUJLR•AION SECTION NO. I 1.TIS.
(National Research Council, Canada) Rept F.
(-2441.

,

/.'

VI

Franks, W.R. & W.R. Martin
1944 LIAISON RfEPmiT ou 140rTIN(. (Y
ON ACCELERATION OF THE NAT1ONAL RESFARCIH CO•UCIL, WA7,u2i.,
(National Research Council, Canada) Report #C-27ll

, ... +

:

..

.1944. 7,

ABSTRACT: This liaison report covers discu~sior on A,,wrtc;•rn
,r-n
Anti-G equipment in the Pacific and the EuropCAI 0
t-tres Of v!. ',t
fc
designs of Anti-C suits. accelerations on paraChute opf 1I|r,:
I23,>d ;; i
changes produced by a negative C tilt-table
and stmnardiz.titn oif:,t
runs.

i'44.

v*
r

1,747

Franks, W. R.
1944
ACCELERATION.
(Conrittee on Aviatioit
Washington)
Bull. Sub. Com., 7 June 1944.

.

d+ct,

1,748
Franks, W.R.
1944
PROPOSED USE OF FLUID PR}S'jtTE BANDA'>;,( INr
PROPHYLAXIS AND TREATMENT OF SHOCK.
Proc. Comm. Shock and Blood Subst., (National Research Co+uncil of
28 Julý 1944.'
Appendix A.
Toronto).
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LIAISON REPORT TO ACAMR,

N.R.C.,

CANADA,

0; VIISIT

COMQIAJNDER W.R. FRANKS TO THE UNITED KINGDOM' DEICK1,U1ER I TO MCjYJ
(Natioal Res,-arch Council,

Canada)

ABSTRACT:
A brief report is made of operational protlerL., it, .ii.AtPr
overseas, with particular respect to the status of the Fra..ks' fl'i:•ý'
crash harnesses j-cooling -of ground crew-in the tropics' spci1 : a
:>ath'..
apparatus, oxygen film,
treatment of shock.

*

Report eC-2799

operational problems in

the Canadian sqoadron:.,

:
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Franbs, W. R.. J. A. Carr, W, A. Martin & W. A. Xennedy
1444 USE OF 1W•EASE
IN WEIGVT OF A MASS UNDER G TO PL)VIDE SOU'CI OF COM'PRSSF.D All Fý^a I.F.S.
(AI,/G SYSTWO.
(National Research Council, Canada) Rapt. No. C-2722, Sept. 28, 1944.
ABSTRACT:
The possibility of providing a suitable air
ptessure to actuate the
F.F.S., under C resusiting from the compression of an air
bag by the increase
in weight of mass udidr G has been explored and a prototype unit constructed
using the .tAndard aircraft battery as the mass.
The system has been designated
the AB/BG system., By superimposing the air
pressure so obtained on the water
pressure in the fluid •ining of Mark III F.F.S., increased average protection
against G was obtained.
Mark III F.F.S. alone gave 1.8 G protection, combined
with AB/BG 2.5 G was obtained.
With the present unit equal protection was obtained when the Mark III F.F.S. was left empty of water about the trunk and the air
pressure superimposed.
The present utiit was too small to fully explore the
limits of protection obtained by such a system using air
alone a the fluid in
the Mark III F.F.S.
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Franks, W. R.,.W. K. Kerr, & B. Rose
1945
SCHE NEUROLOGICAL SIGNS AND SYMPTOMS
PRODUCED BY CENTRIFUGAL FORCE IN MAN.
(R.C.A.F., Toronto)

ABSTRACT:
The neurological effects of centrifugal force in man were studied in
542 subjects during 5544 test runs at 1-iO G in the centrifuge.
As a measure of
performance during exposure to centrifugal forL,, the reaction time for manual
responses to visual and auditory stimuli was recorded for 7853 stimuli during 626
tests at 2-8 G on 35 subjects., but it was not significantly increased, except
for'visual stimuli immediately before black-out.
As a result of exposure to increased G, however, convulsions frequently occurred,
usually after loss of cons:iousness.
(52% of 230 subjects had convlusions in 40%
of 591 tests producing unconsciousness.)
They were usually slitht, clonic seizure
involving all or some of the extremities, face and trunk.
Le'ss commonly, severe
a brief tonio- a...e

with neck and trunk in extcnsion,

occarionally with arms

extended in pronatiori and le(, drawn up in flexion.
Conjugate movements of h~ead
and eyes to one side were sometimes observed.
Usually violent jerks of the extremities and trunk terminated the seizure in 2-5 sec.
Finally, a small number of
slight convulsions were noted in fully conscious subjects.
Dreams were fraquently
experienced, usually in association with convulsions.
Paresthesias, confused
states, amnesia and more rarely, gustatory sensations were noted with blackout and loss of consciousness, either with or without convulsions.
Incontinence
was never observed.
(The susceptibility to convulsions varied greatly and could not be correlated with
any of the measured .haracteristics of resting electroencephalogram.,
which were
normal for 51 subjects.
Records of facial blanching and flushing, ear opacity
and electrocardiograms showed that convulsions started during the recovery phase
of the circulatory changes.)

I

Elecrioencephslograms takerk from biposar leads over the motor area of the cortex,
d-iring !.ncreat-d C, showed that alpha waves were replaced by high frequency, lowamplitude waves, in fully conscious subJects.
With deep black-out and onset of
unconsciousness, progressively slower waves (8-2 per sec.) of higher amplitude
(50- 2 0C V.)
usually appeared and remained un.1l shortly before consciousness
was regained.
This pattern was not altered by convulsions.
Considering the small difference in specific gravities of cerebrospinal fluid
and brain tissue and their anatomical dispositions, it is unlikely that the
neurological effects described in this paper are due to any mechanical action
of increased positive G on the brain other than diminished cerebral circulation.
(J. of Physiology 104:lOP-llP, 10 Fe'. 1945)
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Franks, W. R., W. K. Kerr, & B. Rose
1945
SOME EFFECTS OF CENTRIFUGAL FORCE
ON THE CARDIO-VASCULAR SYSTEM IN MAN.
(R.C.A.F., Toronto)

ABSTRACT:
By means of the centrifuge, the effects of increased positive G on the
cardiovascular system were studied on seventy-two subjects during 690 tests at
2-10,G.
Kodachrome motion pictures showed, as incrzased G was applied, blanching
of the face and distension of the superficial leg veins which persisted un•LI a
few seconds after the G began to diminish.
The leg veins L.en reverted to norraal,,
but the facial blanching was followed by flushing which Iksted 10-20 sec.
The ear opacity (a qualitative measure of the blood content of the ear) began to
decrease with the onset of increased G, reaching a minimum 4-6 sec. after G
became constant.
0-5-3 sec. after the G began to decrease, the ear opacity
ralidly increased.
The increase continued above the initial
level, coincident
with the facip.l flushing.
The decrease in ear opacity was directly but not quantitatively related to the amount of G applied.
The heart rate increased rapidly with the onset of increased G, attaining a maximum
of 120-190 beats/min.. depending upon the amount of G and its duration.
When the
maxiu•m G was maintained more, than 10-20 sec., the maximum heart rate was relatively constant until the G was reduced.
With the reduction of G in short runs there
was a delay of 2-5 sec. bcfuo.e the heart rate suddenly fell to bclow its
ini'.ai
resting level.
This bradycardia coincid.ied with the flushing and increased car
opacity, and was frequently followed by a sccondar
rise in rate.
Electrocardiograms from chest electrodes over base and apex of the heart showed
the following changes during increased G.
The P. R. Interval was shortened.
The overa-l amplitude of the Q. R. S. complex decreased, usually with the m.Iin
deflexion downward.
The T wave flattened and sometimes disappeared.
As the
G was icduced, the P. R. interval and Q. R. S. complex reverted to their original
form, but the T wave became greatly increased in amplitude and sometimes biphasic
for 2-5 min.
During this period sinus arrhythmia and, nore rarely, ventricular
extrasystoles appeared.
Anterior-posterLor X-ray films of the chest (lsec. exposure) taken during increased---------G showed a marked reduction in cardiac shadow as _ompdred to that of cdntrol films.
The circulatory changes described in this paper could not be related to the level
of G at which a subject would black-out or lose consciousness.
However, the Pooling of the blood in the lower extremities, reduction in cardiac shadow, facial
blanching, decrease in ear opacity and associated changes in heart rate appear to
be deper.dent variables and throw some light on the action of increased positive

G on man.

(J. of.Physiology 104:9P-lOP,

10 Feb.

1945)
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ACCELERATION STUDIES.
1945
Franks, W.R.
. Comm. Aviation Med. ksearch,
Proc.
(National Research Council of Canada) Appendix C.

4 April 1945.
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Franks, W.R.
1945
REPORT ON GRANT A.M. 5 ACrEE 0 ,AT•."
STUDIEc.
(National Research Council, Canada)
Report #C-2796, 5 April 1945
ABSTRACT,: A brief review is made of progress in research work on accaleration
during the previous year..
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Franks, W. R., W. K. Kerr, & B. Rose
1945
DESCRIPTION OF A CENTRIFUGE AND
ITS USE FOR STUDYING THE EFFECTS OF CENTRIFUGAL FORCE ON MAN.
(R.C.A.F.,
Toronto)
ABSTRACT: In order to Investigate the effects of centrifvgal force on man, a
centrifuge was constructed for the R.C.A.F.
It is built into a circular concrete
pit 12 ft. in depth and 31"5 ft. in diameter.
To the central shaft which is
supported above and below, a single, highly stressed horizontal arm, 8"5 ft. in
length, is attached.
The car which carries the subject and up to 200 lb. of
apparatus has an inside diameterof 6 ft. 2 in. and is suspended from the distal
end of the horizontal rotating arm, The centrifuge is stressed to support 15
,times the weight exerted by a fully lcdden car at 10 G. (1 G equals the force due
to the pull, of gravity. Centrifugal force is measured in unit of G.)
The suspension of the car allots it to assume at all times a position which is
in the direction of the resultant of the forces acting upon it.
The s .bject sits
in a chair equipped with a duzmry control stick, and rudder bars which can be adjusted for height and length.
Within the car, the chair can be rotated around its
" .-- .. rse axis even when the centrifuge is in . 4on T'- 9•I- centri.uga• c
. e exerted from head to foot (positive G), foot to head (negative G), transversely (transverse G) or in any intermediate direction
During a ran, "4,-th the
nubject seated in the upright position, the radius is 11.5 ft. from the central
rotating shaft to heart level and usually 13.8 ft. to foot level.
The G exerted
at foot level is therefore 20% greater than the recorded G at heart level..
The centrifuge is driven by an electronically controllei 2GOih p. electric motor
and is capable of developing 20 G in 3 sec.
The magnitude of G and its duration
for a given run is predetermined by a%& automatic cam mechanism.
For a standard
run, it takes 4.5 sec. to attain 1"5 G, and 5 sec. to attain any maximum desired
G. When this has been maintained for 5 sec., the run is terminated by reversing
the above procedure.
This pattern can be varied by using appropriate cams.
Runs
are designated as follows.
A '6 G run for 5 sec.' implies that 6 G we exerted
at heart level for a duration of 5 sec.

/

The sait iects
in ,)t.stavrt v'ev of in observer 0-,on r Aos on a ee*t fIxed to the
central shaft.
11e*trucardlogtams,
d,'ctrooncephalograss, ear opattiy traci.ngs
end respitatory fracirle are all recorded simfitar~e,)u*1y
vwth th* vistal and
auditory signala given to the subject, his resporses, signals indicatirlt greyl')ss of consciousness, theý asm uni, of G and tihe time in asoc nds,
out,..•'tacN-o%&t,
by Mni-vrttting pens on movi.g paper.
CinA films and X-tays of the qubject can
bo taken during operation.
(Q, .%f Physioloxy h'-%YSP-gP,

10 Feb.

1945)
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Franks, W.R.
Sept. 1959
SOME UCZN1T DIFINITIONS OF THE ACCELERATION
PROBLEM.
(15th Meeting, AGARD NATO Aorcsedical Panel, Aachen,
ert'rmany.
21-26 September, 1959.) pp. 1-10.
ABSTRACT:
The acceleration a~tnig on a body is the resultant, of attraction
between itself
and other sa-in 0"- unlvore, and -,f change in direction and
of speed of its velocity.
With the increase in power available today, all
of
these three components may ke varied over appreciable ranges to create an alteration in environmental acceleration which may poser
limits in tne operation insofar
as man is concerned.
This paper is a review of the present and future problems in
the field of acceleration.

E
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Franks,

W. R.
1961
HUiN ORIENTATIONS
Aerospace Medicine 32(3):230, March

1961.

ABSTRACT:
Oxientation may be defined as knowing how, when and where yoi are.
Pertinent information is supplied by all
the senses and normally is i,,.egrated
to provide a conscious state.
Acciracy of this will depend on (a) thvalidity of the information supplied by the serseq; (b) the efficiency of
the integration process.
Infornation supp.ied by special senses can be
subject tc error due to interent lir•itations, principally, (a) Events below
a gl"Ca t.w,,,...L a 4 ..a .,.;..J,
Z
.,...1 ..
-;..:.
s can arise die ti
the operation oi Weber's'Law.
In addition, false in:tegration can normally
take place as in coriolis accelerations, altered visual percentions, etc./
Changed physiological states resulting from hypoxia, hyptrvvntilation,
positive acceleration, etc., can further alter the norral integration
process.
Finally, disorientation can itselU be disorientating in a feedback system.
To educate lay operatcrs to exploit the capacities and limits
of this vital system, it is essential that Aviation Medicine assess the
physiology involved.
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f In.:e.,d a4 Knowing how, when and where you are.
inf...rtton
is supplied by all the senses and normally is integrated
;,ovide a conocious state.
Accuracy of .his will depend on (a) the validity
of the intormation supplied by the senses; (b)
he efficiency of the integration
process.
Information supplied by special sen.fus can be subject to error due to
inherent limitations, principally, (a) Events below a given threshold are not
sensed; (b) Qualitative errors can arise due.to the operation of Weber's Law.
In addition, false integration can normally take place as in coriolis accelerations, altered visual perception, etc.
Changed physiological states resulting
from hypoxia, hyperventilation, positive acceleration, etc., can further alter
tý,e normal integration process.
Finally disorientation can itself
be disorientation can itself
be disorientating in a feed-back system.
To educate lay operators to exploit the capacities and l1uiti
o; this vital system, it is essential
that Aviation
.edicine assess the physiology involved. (Aerospace me.d., 32(3):230,
March 1961.
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1961
CANADIAN EXPERIENCE IN IMPACT ACCELERATIONS
(P~peýr, Sy!'posium on Impact Acceleration Stress, Brooks AFB, Texas, Nov. 27-29,
1901)
ALSTRACT:
Accelerations which may be considered to come within the definition
of impact, cn arise practically from high speed bail-out, parachute openings,
during crashes, and also from ab upt acceleration changes from aerodynamic gust
and sound barrier turbulence, ejection seats, rocket take-off, and arresting gear,
as well as atomic and other blast effects.
Dissipation of 300 knots s theoretically only equivalent to a 5°F rise in
boQ. ter.,
t
.ratur. , thus the amount of kinetic energy which the human body can
successfully absorb, when peroperly randomized, is considerable and represents
a challenge for exploitation.
This can only come froi, an intelligent and
£Iaginative evaluation of the fundamental problems involved and their application
to a solution.
Animal experiLmentation can only 'be usetuxl ':o a poinL, and i&4.uiate
clinical or pathological measurements of ubiquitous huna
experiences are
requisite and rewarding.
From these parameters various Canadian developments
in Crash Helmets, Ejectioa Seats, Crash Harness and other equipment will be
discussed briefly, as well as current considerations of methodology and operational
experience.
Detailed reports by various authors will be tabled.
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Franks, W. R.
1961
ACCELERATION RESEARCH IN CANADA
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Committee on
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)
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Franks, W. R.
1961
SOME RECENT DEFINITIONS OF THE ACCELERATION PROBLEM,
In Bergeret, P., ed., Bio-Assla Techniques for Ifurmin CUntrifuges and
Physiological Effects of Acceleration.
(London', New York, Paris:
Pergamon re,
1961) AG
ograph 48. Pp. 14-22.

ABSTRACT:
Accumulated experience with accelerations and means of protection
against these have served to define more close-ly some of the limiting factors
concerned with this variant of modera man's environment.
The compromises of the present g suit, including protection limited to heart
level, lack of adequate pressure gradient and approximations in fit, have
probably been fully exploited.
Return to original design in w'hich these compromises are minimized still
leaves vdrious limitations.
Body-surface protection where adequate hydrostatic gradients is accomplished still
implies an
increased load on the unprotected heart which' may be limiting, although gaseous
increased intrathoraic pressure can minimize this. Complete fluid protection
imposes .problams of tactile sensation and orientation which can be troublesome.
Discomfort from anatomical distortions within the thoracic cag'
t can be
limiting especially from transverse accelerations.
Other difference in specific gravity between brain and cerebrospinal fluid,
possible centrifugal sludging of blood and reciprocal shifts in body fluids
generally.
Reflex endocrine and vasomotor responses to these shifts may
prove embarrassing when an increased g subsides.
Individuals vary in respect to these various factors, and there is still
room for selection and training for specialized assignments.
(EDITORS
sITnMARy)
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Franks, W. R.
(Paper,

1963

A SECOND LOOK AT ,THE "GRAVEYARD SPIRAL"

34th Annual Meeting of the Aerospace Medical Association,

Hilton Hotel, Los Angeles, Calif., April 29-May 2, 1963)

Statler-

ABSTRACT:

In the past, Lilts gravty~ard spiral" has been explained onphysiological
grounds of human disorientation.
In this pilot while flying without visual
references, i.e. at night or in cloud, inadvertently enters a turn which either
is not appreciated or is falsely sensed.
This can arise from either subthreshold
rates of rotation, "reversal" sensation, or from coreolis disorientation or
combination of these. The turn results in an increasing positive acceleration
which may be sensed by the Idsori'ntated pilot as a climb, and which if acted
upon results in a closing spiral descent.
Apparently, however, under similar
circumstances an error may arise in the attitude gyro which "if not appreciated
by the pilot will cause him to put the aircraft into descending turn." The
inherent reliance on such instruments by the unconsciously disorientated pilot

may thus play a sinister potentiating role in the etiology of this classical

accident.

1,763
A STUDY OF SERIOUS AND FATAL ACCIDENT
1948
Franzen, R., & D. R. Br~lmhall
(Civil Auronautics Administration,
RECORDS DURING 19 39 AND 1940
Rept. No. 77; May 1948
Washington, D. C.)
The official records indicating the causes of uon-carrier accidents,
SUMIIMRY:
and related elements of information pertaining to such accidents, represent a
,valuable source of JaLa for analysis as a basis for suggesting steps to be taken
However, the value of this source
in initiating an accident prevention program.
of information is greatly reduced by inadequacies in present non-air-carrier
accident recording procedures.
The major purpose of this investigation has beer the evaluation of accident
The
record files covering 1163 accidents occurring during 1939 and 1940.
requisite elements of information which are available in the present files, which
are available to a limited degree only, and which are not available, are indicated
Suggestions are made for improving accident record procedures in order that a
complete description of the background of the accident may be obtained.
The major need is for development of procedures which will result in the collection of comparable information on all accidents, particularly in terms of the
nature of maneuvers immediately precedin.g the accident (lead maneuvers), and in
The
terms of other pertinent conditions surrounding the accident (environments).
inadequacy of procedures in which tYi specific elements of accident data to be
This
collected are left to the discretion of the investigator is noted.
inadequacy often results in restriction of information to those elements which
are most immediately available, and, moreover, may lead to uncertainty as to
whether certain important background elements did not apply to the accident in
question or were merely overlooked by the investigator.
In' the course of the analysis, the high incidence of stalls, particularly from
In the records analysed,
turns, immediately preceding the crash, became evident.
approximately 65 per cent of the private plane accidents resulting in fatalities
involved a stall; and more than half of such stalls followed improper execution
of a turn at low altitude The implication of this fact with respect to revisions
of the pilot training curriculum is discussed, As another by-product of the
principal study, comparisons were made between the sample of pilots in the CAA
accident records and a sample of pilots obtained during other research in
Differences among pilots h. ..ý -: .'.:nts, and accident-free pilots,
California.
.1,,discussed, in terms of elements of information pertaining to pilot history,
(CAA)
such as experience and age.
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A PRELfIlNARY STUDY OF THE EFFECT OF MILD ANOXIA UPON
1943
Fraser, A.M.
(National Research Council, Canada)
THE INCIDENCE OF SWING SICKNESS.
October 10, 1943
Report # C-2644,
ABSTRACT: Twenty-five of those breathing thIe1ow concentration of oxygen
developed severe nausea and/or vomiting, while only sixteen of the other
This difference is not statistically significant
group developed these symptoms.
Nine men in each group had mild symptoms.

TILE EFFECT OF VARIATION IN THE
194)
and G.M Manning
RADIUS (FREQUENCY OF MAXIMAL CHANGE IN G) AND THE ARC (QUANTITY OF
MAXIMAL CHANGE IN G) OF TtZ SWING ON THE INCIDENCE OF SWING SICKNESS.
9 October 1943
Report #C-2622,
(National Research Council, Canada)

Fraser, A.M.

ABSTRACT: A reduction from 58% in the incidence of swing sickness occurred
when the frequency (G change constant) was increased from 15 to 22 swings per
A reduction from 50% to 22% in the incidence of swing sickness occurrda
binute.
when the change in vertical acceleratior (frequency constant) was reduced by
decreasirg the toLal angle of swinging from 900 swing is similar to that of
or no sickness occurree
a sprIng elevator used in previous work on which little
It would appear that some effective stimulus not present on the spring elevator
is opetating on the swing.

1,766
EFFECT OF VARI.ATION IN THE RADIUS
1944
,(FREQUENCY OF MAXIMAL CHANGE IN' G) AND THE ARC (QUANTITY OF MAXIMAL
CHANGE IN G) OF THE SWING ONTHE INCIDENCE OF SWING SICKNESS.
25 Feb. 1944
Proc. Assoc. Comm. Aviation Med. Research, Appendix E,

Fraser, A.M. and G.W. Manning
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EFFEC
1950
Fraser, A.M. & G.W. Manning
ARC ON INCIDENCE OF SWING SICKNESS.

SAppl. Physiol. 2(11):580-584.

Apr

OF VARIATION IN SWING RADIUS AND
1950.

ABSTRACT:, Human subjects were swung on a wo-pole swing through angles of 50,
90 and 130 degrees, using radii of 6, 10 oa 16 feet, to determine the importance
of frequency and of quantity of g change in the occurrerce of swing sickness.
The incidence of swing sickness was increa ed from 4 to 58 per cent when the
frequency was decreased from 22 per minute on the 6-foot swing to 15 per minute
Although theoretica ly the quantity of the forces acting
on the 16-foot swing.
remains constant when the angle remains co pstant, air resistance results in
requiring a greater thrust to operate manuk ily the longer swings; this would
result in a greater tangential component oF force, and the latter may be responsiThe low incidence of sickness
ble for the increase in incidence as statel above.
on a vertical elevator, where there is no angential component, supports this
conclusion. The incidence or swing sickne s was reduced from 50 to 22 per cent
by reducing the oscillat..i"on angle from 90 :o 50 Jegrees (or g change from 0.9
Increasing the ar.g1e from 90 to 130 degrets did not increase incidence
to 0.25).
The frequency and quantity o, g chan.ge on the 16-foot, 90-degree
of sickness.
swing are siri;ar to those of an elevator ased in other work (2) in which sickness
This suggests that the tangential component of force on
was almost absent.
the swing is necessary for production of sickness.

I
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Fraser, F.T.

1963 ASPECTS OF THE IWMAN R.ESONl
TO 11"1H 5...ED LOW LEVEL InLGUT
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April 28 - May 2, 1963)

ABSTRACT: An a preliminary investigation of the human response to higi. speed low
level flight, a T-33 aircraft was flown at not more than 100-feet ACL and approximately 400 K on a selected course for a'duration of about 40 minutes per run.
Three pilots of differing anthropomorphic form each made several flights in varying conditions of turbulence.
ContinuouM acceleration tracings were registered
on an a-rborne recorder, from the seat, the "hard hat", ý.nd the pilot's hip,
along with ECGs and pneumograms.
A photographic record of head movement was
obtained.
Analysis of the tracings showed the dimensions of vertical accelerations and jolts. thq predominant ftisqu-.cy response, etc. ECG showed no aberrations, but varied in race in association with buffeting and flying stress.
Pneumograms showed the ef'.cts of buffeting on respiratory rata and pattern. A technique ,•as devised for an.lysing the tracing in terms of jolt function, believed
to give a closer representation of the intensity a..d duration of the buff.,tng.
Subjective reports, borne out by the photographic record, indicated that ra some
runs the pilot was approaching the limit of his ability to control the aircraft.
Pilots varied in 0heir subjective and phyciological response.
(Aerospace Medicine 34(3):255, March 19631
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Frazer, J. W., & E., Reeves
1958
AiAkATION TO POS','Yfi AaVE.ERATION
(Naval Air Development Crr . Jhnsville, Pi.)
A.X-MA-ýdtt, 23 Dec.
ASTIA AD 216 5C9.
ABSTRACT:

1958

One hundred and fifty male Sprtskvý
1* 0,
.iing
i
ca 250
grams, were subjected to positive acceleiatt,
0(y *.ýa preconditioned by
exposure to 2 g, 50 to 12 g, and 50 to ý
itesuing 1/2-hour a day for 6
weeks.
At the end of the conditionitr•
tei&.± all animals were subjected to
20 g and their survival time was messute by means of a transistor E1O. Rats
precornditioned to 12 g had si.aificanwly longer survival timee, rats exeposed
ý. 2 g significantly shorter survival times than cage-stressed controls.
Sta.ýstlcal correction was made for losses in the group preconditioned at 12 g.
Mear survival times at 20 g for cage-stressed controls was 1281 seconds, 2 8
preconditioned 169 seconds, 12 g preconditioned 2011 seconds. (Author)
"

1,770
Fredericks, R.H.
_1956
VEHICULAR DECELERATIONS IN CONTROLLKD COLLISIONS.
(Society of Automotive Engineers, Annusl Tac.nical Convention, 1956)

-
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530

-

SAFETY IN AUTOCMOTIv
1958
Fredericks, R.H.
(Ford Motor Coup., Dearborn, Michigan)

TRANPOERATAION.

1,772
CRASH STUDIES OF MODERN CARS WITH
1960
Fredericks, R.H., & R.W. Ccnnor
(Ford Motor Cocp., Dearborn, Mich.)
UMIZZDM STSUCTURE.

1,773

Freeberg, N.E.
1958
ENVIRONMENTAL AND PILOT ASPECTS OF THE VERTIGO ACCIDENT
(U.S. Naval Aviation Safety Center, U.S. Naval Air Staticn, Norfolk, Va.)
Aeromedical Dept. Rept. No. AM 1-58, Sept. 1958. ASTIA AD 209 349.

1,774
AN INSTRUMENTATION PACKAGE FOR THE
1959
Freedman, T. & V. Blockley
MEASURE•ENT OF PHYSIOLOGICAL RESPONSE.
(Paper, Meeting Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: Instrumentation has been developed for recording electrocardiogram , skin-and deep body temperature, inspiratory mass flo%, Iate, and for
telemetering pressure transducer signals. The development of design
criteria with consideration for compactness, minimum vwight, reliability
during physical stress, and comfort of the subject over a prolonged period'
of application is discussed. Methods for instrumenting the subject are
reported as are techniques for lead placement and electrode attachment.
Modification of the package for total telemetry, additional parameters and
rinte readout is proposed. Sample information obtained from instrumn.nted
aubject is presented. (J. Aviation Med. 3C(3):183-184, March 1959.)
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Freeman, H.E.

1962

A RESEARCH PROGRAM TO DEVELOP A 60 "G" PERSOtEL

RESTRAINT SYSTEM.
In Impact-Acceleration Stress:
Proceedings of a
Symposium With a Comprehensive Chronological Bibliography, (National
Academy of Sciences, National Research Council, Washington, D.C.)
Publication No. 977, Pp. 259-264
ArSTRACT: A 60 G personnel restraint system was develcped.
The central components are an individually fitted, fiber glass, torso garment and a similarly
fitted seat pan. These rigid components were selected to provide broad support

-531

and preserve the normal body shape under inertial loading. A ilexible, lowThe torso shell is retainkrebound liner is used for comfort and intimate fit.
ed to the seat structure with steel cables to minimize stretching and the
A dacron strap system, positioned by a leather helmet, was
resultant rebound.
A dacron strap system,
chosen to minimize stretching and the resultant rebound.
positioned by a leather helmet, was chosen to minimize forward head motion.
Lateral head supports are mounted on a carriage that adjusts vertically relative
Low rebound padding in the
to the seat structure for crew-size variation.
Arm support ýs provided by contoured armrests
helmet cushions the ear area.
ard hand-holds with a strap passed over the crook of the arm holding the arm
The dutmoy's less are |-ositioned and restrained by the sides of
back and down.
the seat shell, a central divider, a contoured leg backrest, and & leg cover.
Antisubmarine protection for the torso is also provided by the leg cover,
which supports the forward inertial loads of the thighs and legs and stablizes
the pelvis by a direct load path, through the femur into the pelic socket.
The contoured lower skirt on the torso backshell and the sides of the seat
pan reinforce the pelvic socket by limiting lateral shifting of the thighs.
The support structure is a tubular steel frame articulated to provide a torso
forward position for boost and torso aft position for less stressful flight
Full immobilization and restraint are applied in the forward position.
elements.

1,776
IIISTRUMNTS FOR M&ASURfIG ACCELERATION IN AIRCRAFT
n.d.
Freise, H.
(Lilienthal Ges., Report 181, pp. 83-102)
R.A.E. Translation No. 152.

1,777
UNTERSUCHUNGEN UBER DIE WIRKING VON FLIERKRArIEN
1953
Freitag, W.
IN RICHTUNG FUSS-KOFF AUF DEN HENSCRLICHEN ORGANISMIS.
(Investigations On the Effect of Centrifugal Forces in a Foot-To-Head
Direction Upon the Human Organism)
Zeitschrift fur Flu~wissenschaft (Braunschweig), 1(2):25-30
ABSTRACT: Experiments were made on 9 subjects flyirn in a head-downward position
(effected by means of a tilting chair) in an airplane diving from altitudes of
2000 or 3000 m. until reaching maximum tolerance acceleration, then spiraling
Results show that centrifugal forces acting in
downward in irregular circles.
the foot-to-head direction incxease blood pressure within the vessels of the head
and neck region even at accelerations below 2 g, making the blood ooze through
the walls of the minor vessels, and causing swelling of the face and pain in the
The number of small hemorrhages increased with the rate of
ears and temples.
Under increasing centrifugal force, the
acceler3tion and with exposure time.
heart and blood vessels are no longer able to maintain normal blood circulation.
The pressure of the inner organs upon the chest hampers respiration and the
As follows from these experiments,
pressure in head and neck becomes unbearable.
as well as from others made on the centrifuge, man capable of tolerating a
centrifugal force up to 2 g for 3 minutes without considerable detriment to his
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working capacity. In exposures above 2 S, the-tipe must be rapidly reduced;
at 3.5 g it should not exceed 10 9eco-: t.n qvoid serious tmtih1C:. trl-tns
out wy riot observed in any experiment.

1,778
A CtK1 TECHNIQUE 7O1 XWLuRS
1959
Free, V. T. 4 C. X. Jones
MES IN A DYIK(IC EVVI3?RONDT.
(Paper

Meeting of the Physiological Society,

a

OF EYE MOVE-

11-12 December 1959)

ABSTRACT: Thu apparatus cumprises a standard closely fitting flying helmet,
having a forward facing cine camera running at 16, 32 or G4 frames/sec, rifidly
mounted on one side, with a 2 in., 7/1.9 lenas which carties a periscope so
arranged that the camera takes a close-up picture of one eye. The motor is
connected to the camera by a flex-drive and is mounted on the opposite side for
i.~ertial balance. The periscope has front sufraced morrors, carries a 12 W
half-silvered bulb for illumination of the eye and contains an annular photo-cell
for exposure co-trol, the current from which is amplified approx. 10 times by a
transistorized circuit. A hood is avialable for covering the periscope and eye,

mainly to reduce corneal reflexions to a single spot of light. The whole system
can be fixed relative t- the skull with a dental bite. The apparatus is controlled from a small box strapped to the knee, by means of which mains voltage, bulb
voltage and amplified current from the photo-cell can be measured, and bulb
current can be adjusted through a power transistor control circuit. A selfcontained Cd-Ni battery pack supplies 28 and 18 V at 1 amp each for 12 rain.

Eye movement in the 'horizontal' and 'vertical' planes can be measured W an
.asuring displacement
accuracy of approx. *1 within 25° of a central datum by
of the pupil image on the film. Rotational movement about the visual axis can
be measured with a similar accuracy by superimposing a projected image of the
iris upon a disk, free to rotate about its axis and having characteristic radially
The disk is mounted .
disposed marks of the particular iris sketched upon it.
upon a support, gradu•,ted in degrees, which is constrained to move in the plane
of the image without itself incurring IrotaItion.

(3. of Physiol.

150:2-3P, 1960)

1,779
RELATIONSHIP BETWEEN VESTIMJLAR REACTIONS AND
1956
Frenckner, P., & L. Preber
VEGETATIVE REFUXES, STUDIED IN MAN BY 1AEAN- OF A REVOLVING CHAIR OF NEW DESIGN. Acta oto-laryngclogica (Stockholm) 46(3):207-220, May-June 1956
Vegetative reactions were st,,died in male qubjects after rotatory
ABSTRACT:
A newly designed electrically operated revolving
stimulation of the vestibule.
chair with attached apparatus for recording nystag~ms, skin resistance, blood
A distinct and characteristic fall
pressure and electrocardiogram was used.
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of the resistance curve was found in neurovegetatively susceptible persona even
with the use of weak stimuli (cupulometry).
This fall in skin resistance seemed
to be caused mainly by vestibular stimulation in the same way as nausea associated with motion sickness.
Investigations on approximately 100 persons showed
that, on comparison of the changes in skin resistance,
the post-rotatory nystag,ms, and the aftersensation of cupulometry, the variations in skin resistance
were found to be correlated to the intensity aad course of the rotatory aftersensation.
(AUTHOR)

1,780
Freitag, W.
1958
UBER DIE AERODONTALGIE UND ANDERE AERODONTOPATHIEN.
(About "Aerodontalgie" and Other "Aerodontopatnies")
(Deutsche Versuchsanstalt fuer Luftfahrt, Mulheim Ruhr, Germany)
Rept. No. 61, ASTIA AD 204 435
ABSTRACT: According to previous research sound teeth are not injured in any way
by environmental changes (such as temperature, atmospheric pressure, radiation,
lack of oxygen, acceleration etc.) encountered in flight.
However, if the teeth
are not sound, some of the above mentioned features can cause pain and further
morbid change.
Experimental and clinical tests regardinlg these problems, including some taken from the literature, are reported.
(ASTIA)

1,781
Frenkel, 0. M.
1940
CHANGES IN EXCITABILITY OF VESTIBULIAR APPARATUS FOLLOdIIC
REPEATED STIMULATION.
Bull. Biol, eat,
d, Exper. 9:69-72.

1,782
Frenkel, O.M.
1941
CHANGES IN THE ZXCITA2ILITY OF THE VI•TIWLAR APPRATUS
FOLLOWING REPEATED STIMULATIO(N: SIGNII ICANCE FOR AVIATORS.
Bull. War M. (London) 2:521. Also Way Med. (Chicago) 2:536

1,783
Frenzel, H.
1961
A SIMPLE SWIVEL CHAIR MODEL EXPERIMENT uv THE PROBLEM
OF CORIOLIS EXCITATION ON THE SEMICIRCULAR CANALS IN HEAD 1DVIMUT
DURING ROTATION.
In
Arch Ohr Nas Kehlkopfheilk
177:563-578, 1961 (German)
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1.784
Freud, S.L.
1962
A STUDY 01 PHYSIOLOGICAL MCHA1IIS
UNDERLYING THE SPIRAL
AflU IFFECT.
(Connocticut University, DIctoral thesis): ASTIA AD 274 366.
ABSTRACT: The physiological mechanism underlying the spiral after-effect
were studied. Some conclusions were: a major central component exists for
the SAX; duration of the effect is a simple function of exposure time; duration is longer for non-transfer than for transfer conditions, so it is not
possible to rule out retinal contribution; both rods and cones contribute,
but cone areas give greater response. The relationship os some of these findings to rod-cone functioning are discussed.

1,785
Friede, X.L.
1958
BIOPHYSICS OF CONCUSSION
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC Tech.
Rapt. 58-193.
ASTIA AD 203 385.
ABSTRACT: This investigation was instituted to ascertain the anatomical and/
or physiological factors involvolved when experimental "concussion was produced.
Methods were developed for effecting a reproducible "concussion".
The criterion
used to determine when "concussion" was produced consisted of the measurement of
abrogation of cornea l reflex.
Three principal factors thought to cause "concussion" were studied: namely,
41) rapid deceleration (acceleration concussion as defined by D. Denny-Brown),
(2) total force imparted to the skull, and (3) stretch of the cervical region.
a test drop rig was developed and instrumentation was used to measure the various
force vectors. Varying experimental conditions eliminated one or more of the
factors thought to cause "concussion," and the lollowing conclusions were drawn:
(1) Total force applied to the skull is not a factor in "concussion" under the
test conditions.
(2) Acceleration concussion is not a factor under the test
conditions.
(3) Stretch of the cat's neck or some unknown factor, wh'lch can be
altered by applying a wascle-tetaniuing current, accounts for the "concussion"
produced.
Meurohlstopathological studies were done on serial sections of the brain
and cord to establish the site and degree of neural damage under various
experimental conditions. These studies are discussed in Part I1 of this
report.

1,786
Fried*, R. 1951 DAhhE OF THE BRAIN
(Paper, Symposium On Impact Acceleration Stress, Brooks Air Force Base,
Son Antonio, Texas, November 27-29, 1961)

!

1
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1,787
1961 MECHANICS OF ACCELERATION CotCUSSION
Friede, 1.L.
(Paper, Symposium on Impact Acceleration Streds, Brooks AFB, Texas, Nov. 27-29,
1961)
ABSTRACT: A blow accelerating the head produces an abrupt displacement at the
cranio-certical junction. Such a displacement results in a characteristic fiber
lesion at the ventral circumference of the first segment of the cervical spinal
cord opposite the odontoid process.
Thick fibers are more severely affected
than thin fibers. The distal parts of the fibers undergo Wdallerian degeneration.
Axonal reaction is found in the nuclei which send their descending fibers through
the damaged region:
the reticular formation of the medulla oblongata, particularly
its nucleus giganto-cellularis, the lateral vestibular nucleus, to a smaller
extent the red nucleus, and, inconsistently, other'nuclei.
This pathology is
consistently found in cats which received a blow to the head.
It shows a definite
relationship to the severity of symptoms to that a reasonable estimate of the
dur.tion of reflex abrogation can be made without knowledge of the experimental
data. The symptomatology and the mechanical forces recorded are identical to those
generally accepted for the definitidnof concussion.
Because of this pathogenic mechanism, both the typical symptomatology and
the pathology of acceleration concussion can be reproduced by other means than by
applying a blm- to the head:
for example, cervical stretch. An experimental
analysis of the various mechanical factors involved reveals that stretch and
flexion of the craniocertical junction are most important for the mechanics of
concussion.
Dislocation of the odontoid process, rotation, and herniation of the
medulla into the foramen occipitale are not of critical significance.

1,788
EXPERIMENTAL CG!XtUSSION ACCELERATION.
1961
Triede, R. L.
AND MECHANICS.
4:449-462, Apr-.,L 961.
Arch Neurl (Chicago)
In

PATHOLOCY

1,719
Friede, R. L.
1961
THE PATHOLDGY AND MECHANICS OF EXPERIMENTAL CEREBRAL
CONCUSSION.
(Wright Air Development Ctr., Wright-Patterson APB, Ohio)
WADD TR 61-256; ASTIA AD-266 210
ABSTRACT: A blow to the cat's head produces an abrupt displacement at the craniocerviricl junction. This results in a fiber lesion at the ventral circumference
of the spinal cord at C-l, opposite the prominence of the odontoid process.
Thick
fibers are affected more severely than thin fibers.
Axonal reaction is found in
the nucleus gigantocellularis of the reticular formation, the nucleus vestibularis
lateralis, the red nucleus, and others.
All these nuclei send their descending
fibers through the damaged region. Changes are consistent.
Intensity is related
to the severity of concussion so that the duration of concussion can be estimated
histologically without knowledge of the experimental data.
Tha mechanical forces
used to produce concussion are the same type de.'cribed by other investigators.
An experimental analysis of the mechanical factors involved in the production of
damage reveals stretch and flexion to be most important.
(AUTHOR)
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1,790

Pr!1dman, T. & R.C. Koehler
1958
mT •ZEITS or SDWLATJS FDITMID
ACCXl.ATION PRFILES Tmum TEa MWsi
01
PLQ
SAJI
T STa.
irgI•Ciatr
o.ngsj g AviatiAo Medicine, 1958, Pp. 277-281.

.1,791
Frisoli, A. & 1. Cassen
1950
A STUDY OF HMDERRRAGIC RIB AAB•XINS PRODUCED
IN RATS BY AIR BLAST.
J. Aviation Med. 21(6):510-512,526.
ABSTRACT: Hemorrhagic rib markings have often been observed during autopsy on
the deflated lungs of victims of high explosive blast. Interpretations have
been made on one hand by considering that the ribs produce shadows and on the
othar hand that the ribs produce intensified damage when they are forced against
the lungs. To determine definitely between these alternAtives, a technique was
developed of fixing the lungs of rats in their inflated state after blast injury.
These fixed lung preparations clearly demonstrate that the hemorrhagic bands are
under the ribs and are most marked under the false ribs. Further. a freely
movable disc of metal held loosley to the chest wall will produce intensified
damag-i under it rather than cast a shadow.

4

1,792
FHYSIOPATHOLOGY OF MOTION SICKNESS
1959
and C. Fleury
STUDIED IN THE LIC= OF ITS TMERAPY. Schweiz Med Wschr. 89:590-2,
30 •ay 1959

Promal I.,

1,793
Frucht, A.B. & K. Otto 1959 DRAMLOSE UBERTRAGUNG DES EKG MIT TRANSISTORKLEINSTSENDER VOK MENSCHEN ODER TIR (Wireless Transmission of the EKG
of Nan or Animal by Means of a 'Miniature Transistor Transmitter)
Pflua. Arch. its. Physiol. (Berlin) 270(1): 82..

1,794

"Fryer, D.I.
(RAY,

1961

THE EFFECTS UPON MAN OF EXPOSURE TO HIGH RAM PRESSURE WDADS.

Institute of Aviation Medicine,

July 1961.

Farnborough)

FPRC kept. No.

1167,

ASTIA AD 267 789.

ABSTRACT: A study is reported of human tolerance to wind blast, or ram pressure,
using a rotating bean channel undervater centrifuge system with specially
constructed seat and pylon to simulate the high Q loads of ejection escape

-
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in the air. Descriptions are given of the design and construction of the seat.
restraint, communications, breathing Sear, and instrumentation used to obtain
physiological and mechanical data during the tolerance testing experiments.
Results are sumnarized with regard to tolerance, electrocardiogram, intrathoracic
and abdominal pressures, trunk thickness, separation loads on arms and legs, and
injuries. (Author)

1,795
1961

Fryer, D. 1.

A SURVEY OF ,MDICAL
OPERATIONAL EXPERIENCE WITH BRITISH EJECTION SEATS.
ASPECTS
(Flying Personnel Research Coamittee, Great Britain)

Rept. no. FPRC-1166
ABSTRACT:

July

ASTIA AD 267 788

A survey is presented of experience in the emergency use

The escapes and
of ejection seats of British design and manufacture.
attempted escapes included are believed to constitute a complete list
of ejections from aircraft flown by the Royal Navy, the Royal Air Force,
the ministry of Aviation (formerly Ministry of Supply), and the British
aircraft ii Justry up to 1st July, 1960.
It does not include test

ejections carried out in the development of ejection seats, or the referance'to the indications for ejection and the mechanism whereby this is,
executed is frequently necessary, the primary aim is a medical survey
of the difficulties inherent in escape by this means, the nature,
causes and contributory causes of injury during and following ejection.

(Author)

1,796
Frykholm, A.
1952
REAKTiONSTID OCH REAKTIOfNSFORMAGA VID FLYGNI:NG NED HOGA
HASTIGHETER.
( Raction Time and Reaction Ability in High Speed Flight)
Meddelanden r
fln.-och navalmedicinaka namnden (Stockholm), 1(2):4-8.
In Swedish.
ABSTRACT:

The react

n time of a pilot in relation to the speed of the plane is

discussed and represe ted graphically for the hypothetical case of a plane flying
at Mach 3.
At this s eed the process o. motor reaction can be divided into the
following successive phases: (1) the latent period (0.1 second) during 'which the
plane would progress 100 m.: (2) the time required for eye adjustment or turning
of the head, e.g. toward a suddenly discovered plane (0.1 second), during which
the plane would progress an additional 100 m.; (3) time required for mental
association of the se~nsory impression (0.05 second), during which the plane would
progress 50 m.; and () time required for motor-reaction to take effect (0.2
scd6fd), which would correspond to a distance of 200 m. The following recommendations are made: a €onscious effort should be made on the part of the pilot to
avoid movements of t e head or eyes as much as possible, and instrument layout
should be designed a cordingly; aviatinn cadets should be taught the above facts,
and "quick seeing" sIould be practiced; only individuals with short reaction and

visual adjustment tines should qualify to pilot high-speed planes (the fact that
reaction time increa'es with increasing age should be borne in mind); the avoid-

*

/
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r
ance of alcohol, of vitamin-deficient food, of overtiredness and of lack of
oxygen should be mandatory, because of their retarding effects on visual adjustMant

"1,797
ANAITOICAL AND HISTOLOGICAL STUDIES ON DOGS
Fujivara, H., & G. Saga
1961
IPIOS•E TO ACCELERATION In Abstracts from the 6th Meeting of the Japanese
Aviation Medicine and Psychology Society. Nihon Koku Igaku Shinri Gakkai
kitoku (Tokyo) No. 11:2-3; May 27, 1961

NN

MBSTRACT: Ten dogs died after being exposed to centrifugal forces of 8 g for 9
minutes and 10 g for 12.5 minutes. The liver was dark red in color, somewhat enlarged, congested and showed signs of marked hemorrhage under mild pressure. The
adrenal glands showed hemorrhage and congestion. The kidneys were also congested.
Fllaria worms were found in 8 of the dogs. The lungs were reduced, congestion
was marked, and petechia. and emphysema were present. Histologically, the liver
revealed congestion and occasionally showed thickening of the vascular walls.
The kidneys showed swelling of the renal tubules, and both the cortex and medulla
were markedly congested. The adrenal glands exhi',ted mild congestion and
hemorrhage. The lungs were congested and small hemorrhages were present in the
(Dr. H. Saiki)
bronchioli. gemosiderin was also present.

r 798
yukuda, T., K. Hinoki, & T. Tokita

1958

STATIC AND KINETIC LABYRINTHINE

W=LK (FUNCTIONAL DEVELOPMENT 01 LABYRINTHINE FUNCTION WITH ROTATORY
Acta Ot-larynk. 49:467-477
TRAINNlG).

.1,799

Fukuda, K., T. Tokida, S. Aoki & T. Takeuchi 1959 JURYOKU NO 11NKA GA XINIINCHD
NI OYOBOSU EIKYO (The Effects of Variations in Gravity on the Muscle Tone)
7: 3, Y'ay 1959
Nihon Koku Ixaku Shinri-Gakkai Kiroku (Tokyo)
ABSTRACT: The effects of gravitational changes on the tonic labyrinthine
Animals subjected to deceleration, free fall,
reflex in animals were studied.
The effects of an
and motion along 'a Keplerian trajectory were observed.
linear and rotational
employing
were
studied
forces
increase in the gravitational
The results show that labyrinthine control neck muscle tonus is
acceleration.

affected by changes in gravitational forces, and that the rotation and flexion
reflex of the neck subsequent to unilateral labyrinthectomy is abolished under
conditions of weightlessness (during free fall, Keplerian trajectory) to the
point of being difficult to observe.

°

539-

loom
1-,300

Fulton, J. 7.
1941
RuCinr DvrwI
nawS IN AVIATION MEDICINE
New, England J. of Medicine 225(7):2fS3-268.
ARST&ACT: The war in the air has come to be in a very real sense a physiologic
war. since the limitations of air combat at the present time lie more with the
pilot than with the plane.
The ore important advances of the last two years relate to the following:
the physiologic effects of acceleration; the use of oxygen at high altitudes;
air embolism and its prevention; and anoxia of the adrenal glands. The topics
are considered in this order; problems of pilot selection and training are not
touched on.

1,801
Fulton, J.F.
1941
MEDICINE AND AIR SUPREMACY.
J, Maine MA., 33:201-210

ABSTRACT: The newer combat planes can fly higher than is compatible with
health or life. They can perform maneuvers causing centrifugal forces of
such intensity, that blood tends to be drawn Avay from the brain, resulting
in transient blindness (blacking out)
To maintain the body at high altitudes, increased secretion of adrenocortical
extract is essential. The problem of anoxia and adrenal cortex is discussed.
One of the means ol lessening the physiologic effects of high acceleration
is the assumption of a crouched posture, bringing the lower extremities
nearer the heart and thus diminishing the length of the hydrostatic colun

of blood subjected to acceleratory force.

1,802
Fulton, J.F.

1941

PNEUMATIC AND WATER SUITS AND OTHER AGENTS DESIGNED TO

COUNTERACT ACCELERATION IN AIRCRAFT
(National Research Council, Committee on Aviation Medicine, Washingt9n, D.C.)
CAM Rept. No. 15, 22 July 1941
ABSTRACT: This is a brief reviev of protective devices which was made preliminary to the commencement of OSRD research.
The German methods of combating
"g" are summarized.
It is recommended that the effects of adrenal cortical
hormones on "g" tolerance be studied and that the relative merits of abdominal
belts and pressurized leggings be determined.
It is also suggested that a
water suit be pressurized with air and that standards of service testing for
acceleration be drawn up.

-
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1,803
Fulton. J.p. & M.W. Thorner

AV,.•zoA.

1941

T1U. AM£. N*U,•1.

UUSOLVEN NEUROLOGIC PROBEMS" IN MILITARY

AU...

67:112-115

1*8)04
Fulton, J.1.
1942
LAST AND COCnSSION IN PREISS T WAR.
Ii
. Jf. tj
226:1-8

1,805
Fulton, J.1.

1943

FISIOLCGIýA I VOOS EM GRANDS ALTITUDES: MNBOLIA GASOSA I
(Physiology and High Altitude Flying; With Particular
Reference to Air Embolism ard Effects of Acceleration)
kunha Clinico-CIentifica (Sao Paulo) 12:107-112; 1 March 1943.
Intlish version: Science 95:207-212; 27 Feb. 1942.

Mrros DA ACZLE.CAO

1,806
Fulton, J.F.

1948

ALI2MUCJ. SU

AVIATION NEDICINE IN ITS PUMVENTIVE ASPECTS:
Y. (Nov-York: Oxford University Press, 1948)

CCW¶LDS:
Altitude sickness and acclimatization: the history of oxygen.
Decompression sickness: the genesis of the tissue bubble.
Pressure cabins and explosive decompression: the spring of the
air.
Effects of acceleration: dim-out and black-out; protective measures.
Man and the rachine: problems of safety in flight.
These lectures are devoted chiefly to outlining the development
of the
current knowledge of the physiological effects of altitude
and excessive

gravitational forces upon human beings. Mechanical devices and
techniques for preventing or ameliorating adverse effects from other
these causes
are described also.

Selected results from research carried on

War II are discussed, and there is a rather full account of the during World
development of
the anti-g suit.

-541-

1,807
Fulton, J.R.
1942
PHYSIOLOGY AND HIGH ALTITUDE FLYING WITH PARTICULAR
REFERENCE TO AIR EMBOLISM AND EFFECTS Of ACCELERATION.
Science 95:207-212

1,808
Furey, 1. A., & R. N. Kraus
1962
A CLINICAL CLASSIFICATION OF VERTIGO
(School of Aerospace Medicine, Brooks AFB, Texas)
Review 7-61, Apr. 1962.
ASTIA AD-287 069
ABSTRACT:
A survey of the literature on. the etiology of vertigo was made to
discover slight differences in the described syndrome and present a system for
the clinical classification of vertigo. This system is needed to ensure a
sound medical Judgment for removing an aircrew member from flying if he has a
disorder vhlch is incapacitating and likely to recur spontaneously without
warning.
Wh.1ile aviator's vertigo is not likely to occur except under conditions of reduced visibility, medical vertigo can occur under any conditions and
gives the patient a sensation of whirling or a sensation that his environment
is whirling.
The clinical entitiep fulfilling these conditions include
epidemic vertigo, acute toxic labyrinthitis, atypical Meniere's disease, and
pseudo-Meniere's syndrome.
As a result of this survey a clinical classification system is suggested based on anatomic location instead of etiology. It
classifies vertigo as that produced by: (1) peripheral vestibulopathy, involve
ment of the peripheral anatomic portion of the vestibular system; (2) central
vestibulopathy, an involvement of the retrolabyrinthine central anatomic areas
of the vestibular system; and (3) idiopathis vestibulopathy, in vhich' vertigo
is produced by an unknown case4.
R.C.M.

!
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1,809
PROTZCTIOtI OF THE EAD.
1961
Gabb, J. 1.
Rev. Med. Aero (Paris) 2:210-212, Dec. 1961

1'.10
AN ANALYSIS OF CARDIOVASCULAR INJURIES
1963
-Gable, W. D. & F. M. Townsend
FORCE.
ACCELERATIVE
FT40M
RESULTINGC
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April 29 - May 2, 1963).
ABSTRACT: The autopsy protocols of approximately 3,400 victims of fixed wing
aircraft, rotary wing aircraft, and parachuting accidents (accessioned at the
Armed Forces Institute of Pathology) were surveyed for cardiovascular injuries.
These cases
In this series, 442 cases showed significant cardiovascular trama.
of acceleramagnitude
and
direction
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focused
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of the
si==ary
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injury.
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tivo forces, sites of injury
data
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discussion
a
for
basis
the
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serves
material
This
obtained.
of specific lesions found in the cardiovascular system folloving accelerative
force application and provides information vh.ch may be useful in the design of
(Aerospace Med. 34(3):255, March 1963)
protective devices.

1,311
CRITERIA FOR IuRY PorErrIAL
Stress: Proceedings of a Symposium With a Comprehensive
Acceleration
In: Impact
Chronological Bibliography, (National Academy of Sciences, National Research
9
77),pp. 141-144
Council, Publication No.

Gadd, Charles W. 1962

ABSTRACT: Appraisa[ of injury potential of automotive accessories may be
One me..hod is the laboratory evaluation
attempted through several methods.
curve for the material under observaticn.
load-deflection
which establishes a
difficult because of the various determinis
results
test
the
of
Interpretation
ants, both superficial and real, in a test. Furthermore, new cri_-eria must be
In studying more complex
developed in order to appraise more deep-seated injury.
situations rigorous analysis is not possible and an overall emphirical function
ay be the best representation available.
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1,812
Gagarin, Yu.
1961
MTERIAL ON FIRST COSEKAUT'S FLIGHT.
llS USSR 4 East Europe, No. 72, 14 April 1961.
ABSTYACT: The world's first cosmonaut, Maj. Yurly Gagarin, in an interview
with TASS told about himself and his flight into outer space on 21 April 1961.
The Soviet cosmonaut said that when weightlessness set in, ba felt excellent.
It became easier to do everything. 'While in the state of weightlessness, I
at* and drank and everything occurred just as it does here on Earth. I een
worked in that condition--wrote, jotting down sy observations," Gagarin says.
"I was convinced that weightlessness does not at all affect smn's fitness for
work. The transition from weightlessness to gravitation, to the appearance of
the force of gravity, is smooth." (CAll),

1,813
GAGARIN, PARIN SPEAK ON
1962
Gagarin, Y., V.V. Parin, & H. Mielke
GDR TELEVISION. FBIS USSR & EAst Europe, No. 73, 13 April 1962.
ABSTRACT: Gagarin briefly dis4.usses the problems of cosmic rays, nutrition
during flight. He expresses his hope for the cooperation of all scientists
in the research on space flights. Professor Parin discusses three main problend
of space flights: length of time of space flights is becoming longer and thus
requires a very complex closed ecological system; the danger of radiation; and
(CARl)
the extended effect of weightlessness on man.

1,814
Gagge, A.P.

1945

HUMAN FACTORS IN AIRCRAFT DESIGN.

(U.S. AAF-ATSC, Engineering Division, Aero Medical Laboratory)
TSlAL-3-3-695-53, 29 May 1945.
See also Air Surgeon's Bulletin, 2(9):298-301, 1945
This paper deals with all the problem of human factors except the
Such
item as g tolerances; visual acuity, depth perception, night vision, sound
tolerance; temperature, altitude tolerance, and space requirements.
ABSTRACT:

question of 'design ariszig in connection with instruments and controls.

1,815
Gagge, A. P. & I.

In
_____

S.

Shaw

1950

Medical Physics (Chicago:

pp. 41-65.

AVIATION WEDICINE

The Year Book Publishers, Inc.,

1950) Vol 2,

5344
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"Qalabo, R,

1961

PSICHOLAXICAL TESTIW 0

SUBJECTS W0KROIM ACCELERATION

STRESS
In: Reports on Human Acceleration (National Academy of Sciences, National
Research Council, Washington, D.C.) Publication No. 901, pp. 13-38.
ASTIA AD 266 077
ABSTRACT: The purpose of the tests reported in this paper was to look into the
testing of subjects by physiological and psychological m-thods with a view toward deftling objectively the point where a given subject's participation in an
experiment must end lest be suffer permanent damage from continued exposure to
acceleration. The body system most likely to limit such subject paLt.lalpaticn
was the nervous system. The nervous system is most highly susceptible to the
repeated bouts of anoxia and of mechanical trauma experienced by subjects. After
completion of the experiments, the author recoýnded that all centrifuge installations should conduct regular medical examinations of their subjects, with systematic recording of symptoms and careful follow-up of any reported deficiency of
vestibular and other functional systems. The peripheral-lights and the auditory
emergency signal-response tests should be standardized, and installed and used
in all centrifuge installations. Available tests for brain damage, including
automated intelligence tests, should be considered for possible inclusion as
tests by each centrifuge installation. The Committee conductin4 and reporting
these tests urges imediate research and development looking toward devising a

rational practical battery of tests for performance under centrifuge stress.
The Committee, or one like it, should continuri its work under some appropriate
auspices.

1,817
TESTS Ok 0SK•EJCTS USED IN ACCELERATION WORK.
1961
Galambos, Robert
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Committee on
Bio-Astronautics, '6-11 March 1961, NASA Ames Research Ctr., Moffett Field,

Calif.)

1,818
Galkin, A.

1958

THE ROAD TO THE STARS

(Doroga k Zvezdam)

Trans. from Krasnaya Zvezda (USSR) 25 Nov., 1958.
(Office of Technical Services, Washington, D.C.)
March 9, 1959
59-16327

1,819
Calkin, A.
1959
DOROGA K ZVEZKAM
(Road to the Stars) (Trans. from Krasnaya Zvezda (USSR) Nov. 25, 1958, P. 3)
(SIA Translations'Center, Chicago. Ill.)
59-16_?27
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Galkin, A.N., A.R. Kotova, A.V. Petrov, et al.

In:

1958

ISSLEDOVANIIA ZHIZNEDEIATEL'

KABINAXH RAKET DO VYSOTY
?NSTI ZHIVOTNIKH PRI POLETAXH V GERHTCHESI
(STUDIES ON VITAL FUNCTIONS OF ANIMALS DURING FLIGHTS IN HEMETIC
212 KM.
CABINS OF ROCKETS UP TO 212 104)
Preliminary Results of Scientific Researches on the First Soviet Artificial
Earth Satellites and Rockets, Articles XZth Section of I G Y Program
(Rockets and Satellites) No. 1 (Moscow, Academy of Sciences, 1958)
JPRS 'DC-288: 5-28.
Pp. 112-129.

ABSTRACT: Medico-biological investigations during rocket flights into the atmosphere have been conducted systematically in the Soviet Union since 1949, for the
purpvs* of studyirg sh.Zca in certain physiological functions, vehavior of the
In
ani=als during flights, and any bodily changes as a result of the flights.
1957, 14 dogs (only 5 dogs are listed, although some were flown 2 or 3 times) were
flown in pairs (1 anaethetized, the other normal) in hermetically sealed biopacks
Fre- and post-flight examon 7 distinct flights to altitudes of 62 to 130 miles.
inations included blood, chest X-ray, EKG, blood pressure, respiration and pulse,
Blood pressure, pulse, and respiration
urinalysis, temperature, and body weight.
were registered during 3-hr. training periods in the cabin and during centrifuge
training. A telemetric control system registered the compartment shell temperature, thermoinsulating lining, and barometric pressure inside the cabin. Physiological functions were measured by means of pickoffs, amplifying units, automatic
pressure devices, electric clocks, and automatic optical recording devices.
Motion pictures were taken at intervals during flight. The state of the physiolo,gical functions was not successfully registered during all parts of the flight
projectory, inasmuch as abrupt changes in the direction of action G-stresses
interfered with instrument operaticn and caused sharp animal movements which
Some data are illustrated,
were reflected in tho quality of the recorainga
although data are cited for determining the extent of experimental successes.
(1) The vitally necessary conditions were guaranConclusions were as follows:
(2) Acute disorder in the physiological
teed by the hermetically sealed cabin.
functions did not occur, and no postflight changes in behavior were observed.
(3) The pulse and respiration rates and the blood pressure of the conscious
animals increased during the active part of the flights. During the period of
dynamic weightlessness the registered physiological parameters were maintained at
a high level for the first two to three minutes, with a tendency to decrease.
The physiological indices returned to their original level within 4 to 5 mins.
In tho anaesthetized animals, the pulse
after dynamic weightlessness had begun.
rate, respiration, and blood pressure did not differ from their original values
(4) The recovery aye -a guarantees safe
during the period of weightlessness.
landing although additional work is necessary to insure stabilization and more
favorable deceleration conditions during the nose sections' fall f-rom altitudes
of 200 km and higher.

IL0821
UDICO-BIOLOGICAL RESEARCH IN R)CXETS:
1958
et &1
USEAUX OK THE LIFE ACTIVITY OF ANIMALS DURING FLIGHT IN HERMETICALLY

Galkin, A. N.

SALEAD CABINS OF ROCIETS UP TO A HEIGHT OF 212 KM: RESEARCH ON THE LIFEOF ANIM&LS DURING FLIGHTS IN THE HERMETICALLY SEALED CABINS
ActIvT
OW CI=TS UP TO AN ALTITUDE OF 110 MX.
Trans. of nao. Preliminary Results of Research by Means of the First
Swviet Artificial Earth Satelites and Rockets, Moscow, 1958. p. 109-149.
(Office of Technical Services, Washington, D.C.)
59-22466
1959
ASSIACT: A detailed account is given of the cabin arrangements and of the
devised for recording physiological data, together with the results.
inserints
obtained during the actual flight of dogs.

1,822
PRELIMINARY OBSERVATIONS ON DOGS
1947
F.:deration Proc., 6(l):109, March 1947
SUBJW" TO NEGATIVE V"

Gamble, J. L., and R.S. Shaw

ABSTRACT: To gain knowledge of pathology resulting from negative g, anesthetizod dogs, harnessed on the human centrifuge in the "head out" position,
were given consecutive two minute runs at 7 g (negative)

1,823
PATHOLC)GY IN DOGS EXPOSED TO NEGATIVE
1947
amble, J. L., Jr. & I. S. Shaw
ACC•L•RATION.
(COW, Aero Ned. Lab., Wright Field, Dayton, Ohio) Rept. TSEAA 695-74B.
18 Aug. 1947.

1,824
Gamble, J. L., R. S. Shaw, Otto Gauer, & J. P. Henry July 1948 PHYSIOLOGICAL
WCRED- 695- 74L, 25 July 194,8
CHA=G DU~RING nECA,&TIVE ACCELERATION.
ABSTRACT: From the experiments conducted in the Aeromedical Laboratory, it was
concluded that cerebral symptom occurring at low levels of negative acceleration
lasting only 10 to 15 seconds in the range of 3 to 5 g may be due to changes of
reflex origin and not to intracranial hemorrhage.
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1,825
Gamble, J.L., R.S. .h4N, 0. Gauer & J.P. Henry 1948
PHYSIOLOGY OF NEGATIVE 'G" IN AKLMALS AND MAN
7: 40.
Fed. Pr6c.

STUDIES OF THE PATHOLOGICAL

ABSTRACT: Increased pressure in the veins of the head from negative acceleration
causes congestion and eventually petechial hemorrhages inthe conjunctivae and
in the mucous membranes of the accessory sinuses and middle ear. The vessels of
the brain, surrounded by incomprelsible media in the "closed box" of the skull,
However, two subdural hematomas vere observed
do not rupture from short exposures.
in ten animals given four tvo-minute exposures to accelerations of negative 7 g
The increasedvenous pressure also causes edema in the
repeated at short intervals.
cephalad portions of the body with a retrobullar edema which may cause diplopia
If the exposure is prolonged for more than five seconds, evidence of
in humans.
Electrocardiograms usually
heart and central nervous system disturbance are seen.
All degrees of heart block and
show bradycardia in both animals azd humans.
various types of ectopic rhythms occurred in the dogs and interstitial myocardial
Blood pressure recordings from
hemorrhages were occasionally demonstrated.
show a fall in arterial
effects"
"vagal
animals and humans manifesting these
in
the arterio-venous differentidi
reduction
a
causing
pressure
and a rise in venous
pressure.

1,826
ANIMAL STUDIES ON IMPACT NEGATIVE
1948
Gamble, J. L., Jr., & R. S. Shaw
ACCELERATION (Air Material Command, Wright-Patterson AFB, Ohio) Rept.
No. MCREXD-695-74G; ASTIA ATI-52 685
ARST.RAPCT: An investigation 'was =ýd•d Cf t`2 effect o-. dcgs of h,'-• values of
negative accelerations of brief duration such as wuld be encountered in escape
from aircraft by downward seat ejection. Thirteen dogs were exposed to negative
acceleration by means of drop tests from a 30 ft. tower, ejection from a horizontal catapult, or up the 100 ft. ejection seat tower,. The magnitude of the negative accelerations ranged from 11 g to 50 g, and the durations from 0.04 to 0.3
Minor injuries resulted from these exposures, but no serious irreversible
secs.
or fatal injuries were observed, and there was no evidence of brain injury.
This information cannot be applied to humans until experiments have been performed with animals of anatomical dimensions similar to humans.

1,827
Gamble, J. L., R. S. Shaw, J. P. Henry, & 0. H. Gauer
J. Appl. Physiol.
DURING NEGATIVE ACCELERATION.

1949 CEREBRAL DYSFUNCTION
2:133-140.

Six humans were studied in the upright seated postur°! during
AZSTRACT:
exposure to headward centrifugal forces up to 3 g in intensity. Electrocardiograms were taken and arterial and venous blood pressures recorded at

i

1

-
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head level. Dogs and rabbits were exposed to accelerations up to 7 g in
intensity and 2 minutes in duration. Electrocardiograms and electroencephal9grams and arterial and venous pressures were recorded. The electrocardiograms shoved ,.gus block with marked bradycardia and periods of asystole'.
Electroencephalograms taken i==ediately after negative acceleration revealed
abnormal waves suggestive of brain disturbances.
The arterio-venous pressure differentials in both men and animals
pointed to a decreased brain perfurion pressure and it is concluded that
cerebral symptoms occurring at levels of headvard centrifugal force in the
range of 3 to 5 g may be due to c-'anges of reflex origin. These disturbances
could result from the marked carotid sinus stimulation that accompanies the
increase in blood pressure at head level.

1,828
Gamble, J.L.
J•. App.

1949
CEREBRAL DYSFUNCTION DURING NEGXIIVE G.
Physiol. 2:133-140, Sept'. 1949.

ABSTRACT: Six humans were studied in the upright seated posture during exposurn
to headward centrifugal forces up to 3 g.
Electrocardiograms were taken and
arterial and venous blood pressures recorded at head level.
Dogs and rabbits
were exposed to accelerations up to 7 g and two minutes in duration.
Electro-

cardiograms and electroencephalograms and arterial and venous pressures were
recorded.
The electrocardiogra=s shoved vagus block with marked bradycardia
and periods of asystole. Electroencephalograms taken immediately after negative
acceleration revealed abnormal waves suggestive of brain disturbances.
The arteriovenous pressure differentials in both men and animals pointed to a
decreased brain perfusion pressure and it is conclded that cerebral nymptoms
occurring at levels of headvard centrifugal force in the range of 3 to 5 g may
be due to changes of reflex origin. These disturbances could result from the
marked carotid sinus stimulation that accompanies the increase in blood pressure

at head level.

(J. Aviation Ned. 22:81, 1951)

1,829
Ganow, G.
1%2
GRAVITY
(New York: Doubleday & Company,

Inc.,

1962)

(paperback)

SUMMARY: This publication is one of the Science Study Series, intended for the
layman or secondary school student, and written by Dr. Gamow, Professor rPhysics at the UniverLtty of Colorado. Ten chapters contain the followi.4 topics:
"How Things Fall, The Apple and the Moon, Calculus, Planetary Orbits, The Earth

as a Spinning Top, The Tides, Triumphs of Clestial Mectanics, Escaping Gravity,
Einstein's Theory of Gravity, and Unsolved Problems of Gravity (Gravity and
Quantum Theory, Antigravity).
157 pp.

-
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1,830
Gandelot, H.K. & P.C. Skeous 1962 CONSIDERATIONS IN CLASH ENERGY ABSORPTION
3l M.K. Cragun, ed., The Fifth Stapp Automotive Crash and Field Demonstration
Conference, 14-16, Sept. 1961. Pp. 291-224

1,R31
Cant:, K. F.,

ed.

1959

HAN IN1 SPACE:

DEVELOPING THE SPACECRAFT CRLW.
(New York:
Duell, Sloan, and Pearce,

THE UNITED STATES AIR FORCE PROGRAM FOR
1959).

ABSTRACT: Contents include: "The Threshold of Space"; "From Aviation Medicine
to Space Medicine"; '"asic Factors in Manned Space Operations"; "Biomedical
Aspects of Space Flight"; "Biodynamics of Space Flight"; "The Engineered Environment of the Space Vehicle"; 'Human Performance in Space "; 'Weightlessness";
"Observation in High-Altitude, Sealed-Cabin Balloon Flight"; "Experimental
Studies on the Conditioning of Man for Space Crews"; 'Escape and Survival During
Space Operations"; "Time Dilation and the Astronaut"; "The Spiral Toward Space";
"Human Factors Support of the X-15 Program"; "The U. S. Air Force Humn Factors
Program"; "Blueprint for Space"; and 'The Military Impact of Manned Space
Operations".

1,832

"Qarbell, M.A.

1960
SOVIET RESEARCH ON GRAVITATION:
AN ANALYSIS OF
PUBLISHED LITERATURE'.
(Science and Technology Section, Air Information

Division, Library of Congress, Washington, D.C.)
Oct. 1960, ASTIA AD 246 700.
ABSTRACT:

A survey is

Rept. No. AID 60-61,

given of Soviet research in the field of gravitation

with a comparison of Soviet and Western research.

The appendix contains a

translation of K.P. Stanyukovich's "The Problem of the Physical nature of
Gravity." A correlation is included of Stanyukovich's public statements on

weightlessness with views expressed by other Soviet scientists.

1,833
Garber, T. B.
1958
ON THE ROTATIONAL MOTION OF A BUDY RE-EMN
ING THE ATMOS
PH.ERE. (Rand Corp., Santa Monica, Calif.) Rept. No. P-1407; 19 June 1958
ABSTRACT: A formulation of the exact equations of motion of a body acted on by aero
dynamic and gravitational forces, using inertial axes fixed in a spherical, nonrotating earth. After considering the nature of a typical re-entry path, the
equations of motion are linearized. Solutions of the linearized equations are then
obtained by the use of a modified WKBJ approximation method.

, 5501,834
Card, P. V.. L. B. Cochran, & X. I. Noraorthy
1955
G x TIME FLIGHT PATTERNS
12 THE MANUVERS AS FLOW IN ADVANCED TRINN UNITS 300 AND 301.
(Navel School of Aviation Medicine, Pensacola, Pla.) Proj. M005.15-0100.
1.3.. 21 Feb. 1955

1$*335
Gerrill, R.A. & F.V. Snyder
1957
PMLMDIARY STUDY OF AIRCREW TOLERANCE
TO LU-lREQUE•4CY VIRTICAL VIBRATION.
(Boeing Airplane Company, Wichita 1, Kansas) Document No. D3-1189,
Issue No. 36, Contract No. Al 34(601)-2975
ABSTRACT: Five aircrewen were subjected to vertical harmonic motions of
frequencies ranging from 3 to 30 cps with input accelerations ranging to a
maximum of oveie 2.5 g. The subjective judgments of the effect of the vibrations
on the aircrewmen were reported by them in terms of a 5-point scale. The results
of the ,ubjective judgment tests indicate that aircrewmen are able to tolerate
unexpectedly high levels of vibratory acceleration for relatively short periods
at the frequencies explored. Transmissability of vibration from supporting
structure adjoining the seat to just under the body of the seated airman varied
with frequency. Generally, the higher frequencies were transmitted with a
greater loss in amplitude of vibration (or g's) than were the lower frequencies.
The same aircrewmen performed a tracking task while being subjected to vibration
of various amplitudes and frequencies. The magnitude and duration of error in
tracking was electrically integrated to produce a comparable score for each
vibration condition. It was tentatively found that there were statistically
significant decrements in performance under vibration conditions which were
judged to be nearly "intolerable." In addition, there were some notable
individual differences in response to the various vibration conditions.

i,836
Garrte Vega, N.
(ACCELU•ATION
April 1942.

1942

KNFIR2'EDAD DR LAS ACELERACIONES DR LOS AVIADORES.

DISEASE OF AVIATORS).

Medicina (Uadrid) 10:330-337

1.,837
'Oaro, J.S.
1960
POSITIVE ACCELERATION AND THE RELEASE OF ANTIDIURETIC BORMONE IN MAN.
(RAF, Institute of Aviation Medicine,
Farnborough) FIFC 1129, Nov. 1960. ASTIA AD 257 043

ABSTRACT: Three normal experienced centrifuge subjects were v..Lntained
with a water load of 250 al. for three hours. At the middle of this period

-
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One subject always had
they were exposed to 2 £ positive for tan minutes.
The reasons for this are
a antidiures.es, one never, and one sometimas.
discussed. The retention of water was shown to be an effect of the release
of about 100 milliunits of antidiuretic hormone; there was also a transient
retention of solids, sodium and potassium, but this is not an antidiuretic
hormone effect.

1,838
RESULTS OF THE EXPERIMTS ON THE 12TH AND 17TH OF JULY
1935
Garsaux, P.
(Exper. Serv. Tech.
1918 FROM'THE ACTION OF CENTRIFUGAL FORCE IN DOGS".
(In
Sect., Milit. Aeronaut., Office of Minist. of War, Paris, 1918),.
(Berlin: J. Springer,
Schubert, G., Physiololti des henschen in lguzeu)

1935).

1,839
Garsaux, Malassex & oussaint 1926 SUR LE VERTIGE DE ROTATION
Of Rotation)
C. r. Acad. Sci. Paris 182:236-238

(On The Vertigo

,840

Garsaux & Scrohe

(Its Effects on the Orga tsm)
1932 SES RFFKTS SUR L'ORGANISMZ
(Paris) 2(6): 467-475, Dec. 1932.
Revue aeronautique internati.onale

1,841
Gartmann, H.,
(Munich:

1952
RAUMFAHRT-FORSCHUNG
ed.
R. Oldenbourg, 1952)

(Space Travel Research)

ABSTRACT: Five contributions by different authors are introduced by a short
The contributions are (I) Willy Lay, The History of the
preface by H. Gartmann.
Idea of Space Travel; (2) Professor Dr. W. Schaub, The Mathematical basis of
Space Flight; the Tvo-bcdy problem and the Solvable Cases of the Three-body
Problem; (3) R. Engel, Dr. U. T. Bodewadt, & K. Hanisch, The Satellite StatitM;
(4) Professor H. Oberth, Stations in Space; (5) Professor Dr. H. van Diringssiofen,
o6tes about the
Medical Problems of Space Travel. The book ends with so m
astronautical Societies existing in 1952, and the I. A. F., by B. H. Kolle, tod
(CAR.)
a bibliography of space travel from 1919.
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YA UNLIMITED
1957
Gartmann, 3.
(New York: Pantheon Books, 1957)
ABSTRACT: Provides information for the layman on earm
man may expect in space flight.
stmaess

of the p=ychophysiological

1,843
Gaspe, P. 1953 PROBLEMES PHYSIOLOGIQUES POSES PAR L'ASTRONAUTIQUE
PROBLM5 POSED BY SPACE FLIGH)
Rev. P
&.I. comp. 53: 1485-1503

1952
DESIGN FOR ZERO G:
Gatland, K.W.
PHYSIOLOGICAL RESEARCH IN NEAR SPACE.
Flicht (London),

61:774-775,

(PHYSIOLOGICAL

A MAN CARRYING ROCKET FOR

779, 27 June 1952.

ABSTRACT: The plans for a man-carrying rocket presented by R.A.Smith and H.E.
Ross of Great Britain in 1946 are discussed. The rocket, which would be
Its initial
propelled by compressed air and alcohol, would have no tail fins.
thrust would be 60,000 lb., its initial acceleration 9.8 ft/sec 2 (after 110
An automatic device would
seconds, the effective acceleration would be 2 g).
The essential
keep the rocket under control in case the pilot would black oue.
feature of the missile would be its detachable cabin unit, jettisoned by an
automatic compressed air device shortly before peak altitude would be reached.
The cabin would descend by parachute. While outside the effect of the gravitational pull of the earth, various degrees of "weight" of the pilot may be attain
ed by an axial spin imparted on the cabin by small peroxide-permanganate motors
The range of the rocket
firing tangentially at right angles to its main axis.
has been calculated to be 200 miles, but 180-190 miles is considered the limit
of safety.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine

Bibliography) (Technisch Documentatie en Informatie Centrum voor de Krijgsmacht,
den Haa&R, Netherlands) Rept. No. TDICK-16903; ASTLI;. AD-227 817; Feb. 1959)

.- ,845
SPACE TRAVEL
1053
Gatland, K. W. & A. M. Kunesch
(New York: Philosophical Library, 1953)
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Gatland, K.W.
1954 PROQRESS ToJARDS ASTRONAUTICS
Journal of the British Interplanetary Society 13(3):

142-166, Hay 1954

ABSTRACT: Review of achievewmnts and opinions recorded in 1949 and progress
made by 1954; aerodynamic research techniques developed in United States;
specific research aircraft described; design of pressure suits; human centrifuge;
research in high atosphere; and guided missiles.

1,847
Gatland,

K. W.

1958

ASTRONAUTICS IN AMSTE.RDkM

Flight 74:434-435.
ABSTRACT:
25-30 Aug.

Brief summries of some of the papers read at the Ninth IA" Congress,
1958.
For another brief report, see Aeroplarj, 95:389, Sept. 1958.

1,848
Gatland, K.
1959
MAN INTO SPACE.
RoYal Air Force Flying Rev., 14(9):23-25
ABSTRACT: Reviews United States and Russian achievements in space flight in
putting animals into space (monkeys and mice in Aerobee rockets in 1952;
white mice in Thor-Able rockets; Gordo, the squirrel-monkey, in a Jupiter
nose-cone in 1958; and the dog, Laika, in Sputnik II in 1957).
Revievs
specifications for the payload of the projected Mercu,
capsule.

1,849
Gatling, F. P.
et al
1959
TRENDS IN NAVAL AVIATION INJURY PATTERNS.
(Aero-Medical Dept. U. S. Naval Aviation Safety Center) Rapt. No. AM-3-g9.
CONCLUSIONS:
1. Neither techniques nor equipment have been able to eliminate' the lethal
character of Naval aircraft accidents or prevent them from growing proportionately more lethal with the passing years.
2.
If the forces involved in Naval aircraft acciAents are 3ufficient to
inflict an injury upon the personnel, the chances are a' out even that the injury
inflicted will be a fatal one.

IJ
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.1,850
Gatling, Zrank P., E. M. Wurzel, J. H. Britton
TDDS IN NAVAL AVIATION INJURY PATTE•i]S
Kept, no. AM-3-59
June
ASTIA AD 227 326
(Naval Aviation Safety Center, Norfolk, Va.)

1959

ABSTUACT: Data from the Naval'Aviation Safety Center vere accumulated from
accident reports from the close of World War II (1946) through 1958.
The
data were examined and tabulated by specific accident type, phase, and
damage classifications in current use at the Safety Center. Corresponding
tables were constructed for fatal injuries.
In addition, the data were
developed for bailouts and ejections and their related injury patterns.
Taking the data in their entirety, they indicattd that there has been
a gradual shift over the years in the aircraft accident pattern. For
Instance, changes in the type of accidents, the phases in which they begin,
the methods of escape and so forth, are occurring.
Perhaps because of a
universal inability to develop a satisfactory classification system, inadequate reporting procedures, or perhaps because it does not exist, practically no shifting is discernible in the patterns of injury, vith one exception.
This exception has been the steady increase in the proportion of fatal
injuries which has grown steadily over the years in Naval Aircraft accidents.

(ATMHR)

1,851
Caty, Jack
1958
uOW TO SURVIVE A FORCED LANDIN
U.S. Army Aviation Dixeat 4: 3-41.

1,852
(Mechanism of Respiration
BESCHLEUN1IGUNG
1938 DIE ATM4ECHANIX U
Caner, 0.
During Acceleration)
Luftfahrtmedizin 2: 291-294
(Dept. of the Air rorce) German Avia. Med., World War II. Vol. I
See also:

1.853
Gauer, 0.
1938 KRETQL"AF UND FLIEHKRAFTE (Circulation and Centrifugal Forces)
Luftfahrtmedizinirche Abhandlungenj (Leipzig) 2: 99-102.

1,854
Gauer, 0., 1938 ATMUNG UND BESCHLJUNIGUNG (Breathing and Acceleration)
Luftfahrtmedizinische Abhandlungen (Leipzig) 2: 190-191.

155555
G

r, 0.

1939

UBEX DEN MUSTN SUM DERIZSCRHIZ

IGUCgSFOuCm in DER

LWOAFBIZIN (Concerning the Most Recent Developments in Acceleration
Research in Aviation Medicine)
Deutsche Militirarzt.
(Bdrlin) 4:497-503.

1,856
Gauer, 0. & S. Ruff
1939
DIE KRACLICH1KITSGW4ZVN
FUR FlIEHJAFZ
IN RICSUNG RU(C3-BR1ST.
(The Limits of Tolerance for Flying Stress
in the Transverse Direction) Luftfahrtmedizin 3:225-230

1,857
Cauer, 0. & S.

Ruff

1939

RICHTUNG RDCKEN-BRUST.

DIE ZRTRAGLICEKITSGRENZEN FUR FE
AFT IN
(The Limits of Tolerance for Flying Stress in the

Transverse Direction).
Luftfahrtuediztn 3:225-230
ABSTRACT: Human subjects can tolerate for longer periods (more than 30 seconds)
transverse flying stress from back to chest, corresponding to centrifugal acceleration of 8-10 g.
The subjective symptoms are so slight that it appears likely
that this limit might be considerable exceeded, especially for short p--riods.
Prolonged centrifugal tests above 8 g, petechial hemorrhages appears in the
ocular conjunctive which disappear after two days. The degree of tolerable transverse stress in the back-chest direction depends largely upon the condition of
the substrate upon which the body rests and upon the construction of an apparatus,
giving reliable support to the head at onset of acceleration arad preventing
injury by knocking against other structures.
(J. Aviation Med. 10(3):156).

I,858
Gauer, 0.
1939
LEISTMCSGRENZEN DES OWMIS)f
IM SCENlXLW[ZIUG
snae Limits of, the Organism in the Highspeed Aircraft)
Klinische Wochenschrift (Berlin) 18: 139-340.

(Perfor-

1,859
Gauer, 0. & Hubertus Strughold

1943

ROEMGNCIDflUATOGRPHIY

PHYSIOLOGICAL ACCELERATION RESEARCH

IN THE SERVICE OF

(ROETCENKINa=X&PHIE

DER PHYSIOLOGISCHEN BESCHLEUNICUNGSFORSCulNG
ASTIA ATI 76 123

)

IN DIENST
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1,860
Gauer, O.H. & H. Wieckert 1944 DES E.EMXA.DIDOGRA1 DES MEI5CHEN ZRl
1, LAFNIROM (The Electrocardiogram of Man During the Effect of
.Centrifugal Force)
Luftfahrcuedizin 9: 121

1,861
AFrERTALMMIT uEl SAUERSTOF.?ANGEL
Gauer, O.N. 1944 1LZ
Force Endurance During Lack of Oxygen)
Lufrfahrtmedizin 9: 104

(Centrifugal

1,862
1944 RfTMOMKDITMATOGRAPHISCHE DARSTELLUNG DER YLIKrArwUKn
Cauer, O.H.
(RoentgencinematoSraphy Presentation of the Effects of Centrifugal Force)
Luftfahrtmedizin (Berlin) 9: 109
see also: (Dept. of the Air Force), German Aviation Medicine. World
War II, Vol. I., "X-ray Photographs During Acceleration"

1,863

MOTION PICTURE
PRINIPLES OF POTECTION AGAINST NEGATIVE G.
Wright Field, Ohio) BE-807-4162-AL, March 1948.

Gauer, 0. H.

(U.S.A.F.,

1948

i,864
THE LECTROCARDIOGRAM DUUIII EXPOSURES TO CE•rRIPILAL FORMES
1950
Gauer, 0. H.
Dept., of the Air Force,
(Washington:
Ger-an Aviation Hedicine World War II
1950), I, 570-576.

1,865
Gwmr, 0. H.

1950

THE PHYSIOWGICAL EFFECTS OF PROLOINED ACCEIERATION.

In German Aviation Medicine, World War II.
Air Force, 1950), I, 554-583.

(Washington:

Dept. of the
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1, %6
1950 EV2IDENG. IN CIRCULATORY SHOCK OF THE ISWMTR=C PEASE OF
Gauer, 0.1.
VUTRICIJLAR CONTRACTION FOLLOWING EJECION
(Paper, The American Physiological Society 59th Annual Npoting, Atlantic City,
New Jersey, April 17-21, 1950) Federation Proceediiýas 9: 47
ABSTRACT:. Simultaneous pressure recordings in the outflow region of the left
ventricle and the aortic root were caken with 2 miniature manometers mounted
on the tips of intracardiie catheters in an anesthetized dog.
In the normal
andmal the s
dmmispof the venvricular and
prntjr!
doorsc are congruentt
eir--s
and ctrhiderable displaceent of
ihu
ventdricular catheter does not afrfect the
pressure contc-.ra.
It the catheter is kept in this region of the heart and
circulatory shock is induced by exsanguination, unusual pressure records may
be anticipated when the mean arterial pressure falls below 50 sm. Hg.
While
the ventricular curve follows an almost sine wave pattern with maximaz pressures
of 120-200 mm. Hg, the aortic pressure drops abruptly after reaching a peak of
50-60 ma. Hg.
This picture is more pronounced in certain stages of adrenalin
effect under shock.
It can be readily explained by the assumption that the
ventricle continues to contract isometrically with considerable force after havin*
expelled its pathologically small blood content.
This condition may help to
account for the high incidence of subendocardial hemorrhages observed in bumans
and experimental animals suffering from prolonged circulatory shock.

1,967
1953
PHYSIOLOGY OF FLIGff.
0., & J. P. Henry
(Washington, D. C.: U. S. Covermnt Printing
Air Force Manual 160-30
Office, July 1953) Fp. 133-134.

;auer,

1,868
Gauer, O.H. and W.E. JIll
1954
PARADOXIC FALL OF PRESSURES IN THE RIGHT
AhD lhFT AURICLES AND THE PUi4Aii ARTE
WITH A HEAD-DOi TILT.
Fed. Proc. 13:52
ABSTRACT: Clark, Hooker and Weed (Am. J. Physiol. 109:166, 1934) first
described a paradoxic fall of right auricular pressure when an anesthetized
dog was tilted head down.
This phenomenon was confirmed by Wilkins, Bradley
and Friedland to exist also in humans (J. Clin. Investigation 29:940, 1950).
By the use of intravascular miniatrue manometers (Science 112:404, 1950)
placed at various locations in the left heart, the rtght heart Pnd pulmona"r
artery in anesthetized dogs 2 pressures were recorded simultaneously while
tilting the animals.
It was found that the pressure fall with the head-down
tilt
is net confined to the right auricle but extends throughout the intrathoracic circulation. MeAsurements in humans by Aimissen, Christensen and
Nielsen (Surgery 8:604, 1940) and the observation in our dogs that the arteriovenous pressure gradient across the lungs is reduced in the head-down posture
suggest that the filling of the intrathoracic circulation is probably incrgased
in spite of decreased intravascular pressures.
This observation serves to
emphasize the relative independence of volume and pressure as hemostatic peramet ers.

o 558

cover, O.a .
AND ===
NANCE

1955

VLC

-

I=

OF TH

fl THR nTACT ANDIAL
Physiol.

*

TR.THi

BLooD POOLIIG
EFT VENTRICLE DRI
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Rev. 35:143-155.

1,870
Gauet,

O.H. & G.D. Zuidema, eds.
IEDICINE

oston:

Little, Brown, & Co.

1961

GRAVITATIONAL STRESS IN AEROSPACE

1961)

ABSTRACT: Contents include:
"The Physiology of Acceleration" by O.H. Gauer;
"Historical Aspects of Gravitational Stress" by O.H. Gauer; "Definitions:
Magnitude, Direction, and Time Course of Accelerative Forces" by O.H. Gauer;
"The Hydrostatic Pressure" by O.H. Gauer; "Arterial Blood Pressure Responses to
Positive Acceleration in Animals" by R.W. Lawton; "Blood Volume and Gravitational
Stress" by O.H. Gauer; "The Circulation in Man Under Gravitational Stress and
in the Giraffe" by O.H. Gauer; "Reflex Responses of the Circulation" by O.H.
Gauer and E.W. Salzman; "Effect of Acceleration on the Heart" by H.O. Sieker;
"Effect of Acceleration on Respiration" by O.H. Gauer and S. Bondurant; "Visual
Performance Under Gravitational Stress" by W.J. White; "The Physiology of
Acceleration-Performance" by J.L. Brown; "The Physiology of Positive Acceleration"
by O.1. Gauer and G.D. Zuideus; "The Physiology of Negative Acceleration" by
O.H. Gauer; "The Physiology of Combined Accelerations" by R. Edelberg; "Transverse G: Prolonged Forward, Backward, and Lateral Acceleration" by S. Bondurant;
"Escape from High Performance Aircraft" by R.R. Ressberg; "Human Tolerance to
Severe, Abrupt Acceleration" by J.P. Stapp; "Sub-Gravity and Weightlessness" by
D.C. Simons; "Some Physiological Considerations ot Space Flight" by G.D. Zuidema;
"Clinical Evaluation of Low G Toleiance" by S.D. Leverett, R.U. Whitney and
G.D. Zuidema; "rhe Hydrostatic Indifference Level" by O.H. Gauer; "The Hydrostatic
Pressure in the Arterial Tree* by R.W. Lawton; and "Standardization of Human
Centrifuge Techniques" by S.D. Leverett and G.D. Zuidema.

1,'71
Coaer, 0. H.
1961
BLOOD VOLUME AND GRAVITATIONAL STRESS.,
In Caoer, O.H. & C. D. Zuidemo, eds., Gr-vitational Stress in Aerospace
Medicine.
(Boeton: Little, Brown, and Co., 1961) Pp. 39-42.

1.872
caver, 0. H.
1961
DEFfITI~m: ?%=TL=, DID= CTIm,'AND TIME COURSE Oy
ACCEILRATIVE1FOWS.
In Cauer, O.H. & C.D. Zudem, eda., Gravitational Stress in Aeroespac
Miedicine.
(Boatom: Little, Brown, and Co., 1%1). PIP. 10-13.

1,873
amor, O.RH.
In

1961
ASPE
0.rsviuttionl
Caner*0.
R. & G. ORCAL
D. Zuidem,

MidiRolne.

(Boston.'

little, I&o

Of 62JVMTTION&L STRESS.
*".,
Stros8 in Aeromlce

and Co.,

1%1).

Pp. 7-9.

1, 874

Gauer, 0. H.
1961
Ta HYDRTW TIC 1IUSSRES.
In Caner, 0. H. & C. D. Zuidems, eds., Gravitational Stress in Aeropace
Medc1M.a
(Boston: Little, Brown, and Co., 1961). Pp. 16-28.

1,875
Caner, 0. a.
1961
THE PHYSIOLOGY 01ACM RIZlATIM.
In Caner, 0. H. & C. D. Zuidema, eds., Gravitational Stress in Aerospace
edicine. (Boston: Little, Brown, and Co., 1961). Pp. 3-6.

1,376

0. H
0auer,
1961
THE PHYSIOLOG O ACLZLERATIOK - PSRMOR)VAC.
In Caner, 0. H. & C. D. Zuidem, eds., CravitationAl Stress in AeroE.!ce
Medicine.
(Boston: Little, Brown, end Co., 1961). Pp. 90-114.
1,877

Caner, 0. H.
1961
THE HY1ROSTATIC INDIIFE=ENCE LEVEL.
In Caner, 0. H. & G. D. Zuidem, eds., Gravitational S&ress in Aerospace
Medicine. (Boston: Little, BrA. , and Co., 1961). Pp. 257-259.

1,878

Caner, 0. H.
1961
THE PHYSIOLOGY OF NEGATTVR A(rELERATl•.
In Cauer, 0. H. & C. D. Zuidem, eds., Gravitational Stress in Aerospice
Medicine.

(Boston:

Little, Brown, and Co..

1961).

Pp.

134-139.

1,879
Caner, 0. H.
1961
THE GIRAFFE.

THE CIRMUATION IN MAN UNDER GRAVITATIOKAL STRESS AND IN

In Cauer, 0. H. & C. D. Zuidezi, edS., Gravitational .Stress
in
Medicine.
(Boston. Little, Brtw, and Co.. 1961) Pp. 43-45.
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1,880
Gaver, 0. H. & S.
loodurant
1961
EFFECT OF ACCEZERATION ON RESPIRATION.
In Gauer, 0. H. & 0. D. Zuidems, eds., Gravitational Stress in Aerospace
Ne~icine.
(Bostocn
Little, Brown, and Co., 1961).
Pp. 61-69.

1,881
Gauer, 0. R. & G. D. Zuidom
1961
THE PHYSIOLOGY OF POSITIVE ACCELERATION.
In Cauer, 0. H. & C. D. Zuidem, ads., Gravitational Stress in Aerospace
Medicine. (Boston: Little, Brown, and Co., 1961).
Pp. 115-133.

1,882
Gauer, 0. H. & E. W. Salzman
1961
REFLEX RESPONSES OF THE CIRCUUATIONM
In Carer, 0. H. & G. 2. Zuidem, eds., Gravitational Stress in Aerospace
Medicine.
(Boston: Little. Brown, and Co., 1961).
Pp. 46-51.

1,883
Gaulojac, R. De
1939 DES LESICES ET TROUBLES ORGANIQUES IMPUTABLES AUX
DESCENTES EN PAPACHI
(The Organic Injuries and Confusion Attributed to
Parachute Descent)
Bull, Med. 53:258-262.

1,884
Gay, L. W. and P.1. Carliner
1949
PREVENTION AND TREATMENT OF MDTION
SIC]ESS.
I, SEA SICIESS.
Science 109: 359

1,885
Gay, L. N. and P.E. Carliner
1950
A SUBSEQUENT REPORT ON DRAMAMINE:
THE PROPHYLACTIC AND THERAPEUTIC CONTROL 1)F MrTION SICKNESS.
Bull. Johns. Hopkins Hosp., 36:254
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Gaeanko, O.G., & V.T. Yazdovsky
n.d.
REACTIONS TO SPACE FLIHIT CONDITIONS.

soU RESULTS OF PHsiOLoCaCAL
(The Academy of Science of the

U.S.S.R., Moscow)
ABSTRACT: Of special predominant importance for the biologist and physician
are all aspects of investigations referring to the traditional problem of
flight safety - protection of man and his potential fellow - travelters, the
Earth's living organism, from the detrimental influence of the external
factors of space fliaht.

1,887
Gazenko. 0. C. and V. B. Malkin
1958
BIOLOGY OF COSMIC FLIGHTS
(Iiologiya
Kosaicheskikh Poletov)
Trans. of Nauka i Zhiih' (USSR) 25(11):17-21, 1958. ASTIA AD 257 712.
ABSTRACT: The maintenance of normal living conditions for 1 during cosmic
flights is the main task of cosmic biology. At the present time two groups of
experiments are being conducted in the USSR:
laboratory experiments and experiments in rockets with telemetric registration of biologic functions. Great
difficulties have got to be overco
in solving re-entry at supersonte velocities.
The effects of acceleration are being thorouhly studied, whereby it was found
that acceleration of 10 G may be endured for several minutes. However, acceleration should be considerably lower than this to maintain operating ability. The
authors describe the different operations of re-entry from a cosmic flight:
catapulting of pressure cabin from the space ship, slowing down of descent by
seans of reactive drives and parachute, and finally landing of the cabin with a
parachute.
(CARI)

1,883
Cazenko, O.G., and R.M. Baevskii
1961
PHYSIOLOGICAL METHODS 3I SPACE
MEDICINE.
(Fiziologicheskie metody v kosmicheskoi meditsine)
Iskusstvennye sputni I zemli (Moskva),
11: 68-77
ABSTRACT: Biotelemetrical methods in space medicine may be grouped along the
following lines of application; (1) continous monitoring of physiological
functions in man or animals during space flight, (2) research on the effects
of cosmic flight factors on the living organism, and (3) indicators of hazards
to human life or the design of transducers and amplifiers, conversion or

coding of medical information in a form suitable for input into the telemetry
channels, programming of measurements, and the volume of information to be
transmitted. A brief teview is presented of experience with methods employed
on the second and third Soviet space flights, i.e., electrocardiography,

seismocardiography (modified ballistocardiography),
myography,

actography,

iI

thermometry,

pneumography, electro-

and investigation of conditioned reflexes.

-5621,889
1961
FuNDhmTAL HEDICOBIOLOGICAL PRDGomm
Gasenko, 0. G.
ditsitna i kosmicheskiye polety•• bornik 1961(9):13-27

OF SPACE FLniIT

ANTRACT: Creat achievements have recently been made in the field of space biology
and space medicine. Rocket tests using ania•ls were made to investigate the problem of noxious effects of cosmic factors on organisms, life preservation during
space flight, and effects of '-€celeration and weightlessness. After the rocket
teots, artificial satellites aad space ships were launched. The vehicles carried
equipment to record the pulse and respiratory rates, electrocardiogram, and
motility of the animals on board. An evaluation of the recorded data showed that
The
weightlessness had n a strong effect upon the basic physiological functions.
effect of cosmic raieiation after leading was also studied. (CAR.I)

1,890
C"enko, O.C. & V.I. Yaidovskiy 1961 SOME RESULTS OF PHYSIOLOGICAL REACTIOIS
TO SPACE FLICHT COtDITIONS
Paper: X11th International Astronautical Congress in Washington, D.C.,
October 4, 1961
ABSTRACT:

'In this discussidn of the problems of overload and weightlessness,

it

is noted that a direct dependence of blood oxygenation on the rate of the blood
stream testifies to the active participation of hemodynamics of pulmonary circulation in the oxygenation of the blood in the lungs. Thus, active rearrangement
of pulmonary circulation can within certain limits insure the preservation of the
necessary blood oxygenation level. However, in view of the apparent inequality
of the volumes of blood ejected by the right and left ventricles, and taking into
account the progressive storage of blood in the lungs, it is difficult to imagine
the possibility of enduring increased gravitation for a lengthy period of time.
In the study of the mechanisms of the action of overloads on the central nervous
system, tests with aminazine as a means of blocking the impulsation at the level
of the reticular formation of the middle brain offer promise. The differences in
the frequency of pulse and breathing registered by Gagarin and Titov in centrifugal tests and during actual flight are attributed to emotional stress. With regard
to weighttessness, the definite instability which has been indicated in the
central apparatus which controls vegatative functions probably results from a
change in the afferent impulses. Titov noted unpleasant sens3tions of vestibular
These require a careful
character during the entire period of weightlessness.

analysis.

(CARl)
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1,891

"Gasenko, 0.

1962

SPACE BIOIDGY

JPRS-16677
Joint Publications Research Service, Washington, D.Cr)
Tranal. from NedelXa (Moscow), Aug. 5-11, 1962, Pp. 6-7
ABSTRACT: This article discusses the role of biology in the space sciences in
terms of the effects of the space environment on living organisms, and of the
methods for selecting and training the astronaut. The space environment problems
covered are weightlessness, overloading, radiation, and psychological stresses.
The importance of considering these psychological factors when selecting astronaufa
is considered, and methods of training under isolated condittons are described.

1,892

Gazenko, O.0.

1962

SOME PROBIDM OF SPACE BIOLOGY.

Akademiya nauk SSSR. Vestnik (Moskva) 32(l)30-34, Jan. 1962.
22 Mar.
(Office of Technical Services, Washington, D.C.) 62-24338.

1962.

ABSTRACT: The General Assembly of the Otdeleniye biologicheskikh nauk Akademii
nauk SSSR (Department of Biological Sciences of the Academy of Sciences USSR)
Over 30 reports
met in Moscow in 1961 to discuss problems of space biology.
were made and three films shown., N.M. Sisakyan, V.V. Parin, V.N. ChernigovskLy,
and V.I. Yazdovskiy reported on "Problems of Space Biology and Physiology.'
In the repo
'Sone General Results of Medical and Biological Experiments on
Cosmic Earth Satellites", O.G. Gazenko, A.M. Genin, and V.I. Yazdovskiy discussed
The following three main probthe main res its of the biological experiments.
lems exist at present in space biology: (1) clarification of effect of extremum
factors of space on living terrestrial organisms: (2) elaboration of the biological fundamen als of safeguarding space flight; and life on other planets; (3)

investigatio of the conditions and forms of life beyond the earth. The factors
of space fli t affecting living organism may be divided into three groups:
(1) overstrain, vibrations, engine noise, weightlessness; (2) ultraviolet, infrared, and vislfbie ranges of radiation, ionizing radiation, concencration of gas
and solid master, tt erature conditions, etc.; (3) insulation, restricted space,
peculiaritie of the ,microclimate, rhythm of life, nutrition, etc.
Under the
The cosmonauts Yu. A. Gagarin and G.S. Titov are mentioned.
effect of weightlessness, the tvo Soviet cosmonauts felt a change of heart
The effect of overstrain and protective
beat, diziness, and sickness.
Perfection of biotelemetry is of great
measures aru serious problems.
importance for the development of space biology. Lately, methods have

been elaborated, permitting study of the coordination of arbitrary movements of man and the blood supply to the brain.

(CARl)
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1,893

Geamiko, O.G.,

N.N.

1962
and V. Ta Kop'yev
(MscCow) (SCIENCE AND LM), No. 9.

Zhukov-VerezhiLkov,

TIONS n M
SIPTIEMD

1962.

Days Which Shook The World" O.G. Gazenko,

"live

TRMNSIA-

p.

1-12

"Biology and Ilights to Outer Space" N.N. Zhukov-Vereshnikov and
V. Ya. lop'ylev (Ucad. Ned. ScL. USSR) p. 13-22

1,894
PHYSIOLOGICAL INVESTIGATIONS ON "VOSTOK-2"
1962
et al
(AND) AVIATION MDICMIN
Trans. of Aviatsaia i Kosmnmavtika (USSR) "(7):29-34, 90-9j, 1962.

Gaseoko, 0.

(Joint Publications Research Service, San Francisco, Calif.13
JPRS: 15706
Oct. 15, 1962

1,895
Gasley, C.,

Jr.

1957

DECELERATION AND HEATING OF A BODY KNTERING A

PLANETARY ATMOS PKERE FROM SPACE.
(The

RAND Corporation, Santa Monica,

Calif.) P-955, Feb

In Alperin, Morton, Stern, and Wooster,
(London: Pergaon Press, 1958)

Ads.

Vistas

18,

1957.

in Ascronautics,

ABSTRACT:
An l.vestisation of the conditions for a safe passage through a
planetary atmosphere for instrumented or manned space vehicles, in view of
the heating and deceleration to be expected.
The dynamics and thermodynamics
of several types of entry into the atmospheres of Venus, Earth, and Mars are
considered.
With the proper planetary approach, successful penetration of
these atmospheres appears possible.

1,896
Gasley, C., Jr.
1957 DECLERATIo0i AhD HEATIG OF A BODY ENTERING A PLANETARY
ATMOSPHERE FROM SPACE (Rand Corp, Santa Monica, Calif.) Report no. P-955,
18 Feb 1957, ASTIA AD-221 678
ABSTRACT: The dynamics and thermodynamics of several types of entry into the
atmospheres of Venus, Earth, and Mars are considered.
Deceleration and heating
are most severe for direct entry from a parabolic approach orbit. Appreciable
reduction is obtained if the vehicle can be maneuvered into a circular satellite
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orbit; entry by decay from a circular orbit is more gradual and both deceleration and heating occur higher in the atmosphere.
Further reduction is obtained
through the use of a body with gasdynaaic lift.
In all cases surface heating
rates can be reduced by increasing the drag-mass ratio of the body, or the lift
mass ratio in the case of a lifting body. Based on current estimates of planets
atmospheres and hypersonic gasdynamics, successful penetration of the atmosphere
of Venus, Earth, and Mars appears feasible providing a proper planetary approach
can be made.
Heating and deceleration during entry into the atmospheres of
Venus and Earth are almost identical. Heating and deceleration are appreciably
lower for entry into the Martian atmosphere.
(Author)

1,897
Ga lay, C., Jr.
(land Corr.,

THE PENETRATION OF PIANKEThi ATNMSPHERES.
1958
Santa Monica, Calif.)
at. 1-1322, 24 lab. 1958.

1,898
Gaxley, C.
(Paper,
Argeles,
RY.-257v;

1960
ATMOSPHERIC ENTRY OF MANNED VEHICLES.
lAS-NASA-RAND Manned Space Stations Symposium, April 1960, Los
Calif.) (Rand Corp., Santa Monica, Calif.)
Research Memo No.
20 Jan. .960.
ASTIA AD 244 947.

ABSTRACT: The establishment of manned space statioms requires the development of
a reliable system for manned return to the earth.
The requirements of such a
system are reviewed and compared with the characteristics of various atmospheric-penetretion techniques. While human deceleration limitations require the
relatively low decelerations of gradual atmospheric entry (i.e., shallow path),
the aerodynamic shaping of the vehicle and the method of surface-heat-absorption
(or rejection) can conceivably cover a wide range of feasibly possibilities.
The
problems of orbital departure and the establishment of the initial-entry path,
the dynamics of deceleration during entry, the aerodynamic heating of the vehicle
surface, and the characteristics of various types of surface-protection systems
are discussed.
It is concluded that there are two types of feasible vehicles for
manned entry:
(I) a blunt, dense vehicle with little
or no aerodynamic l-ft
and
a low-temperature at.iation-cooling system, and (2) a radiation-cooled vehicle
using a very light drag brake or lifting surface to achi-re high-altitude deceleri.tion.
(Author)
1,899
3eddes , L. A. H. E. Hoff & W.A. Spencer
CASTING OF PHYSIOLOGICAL DATA
IRE Trans. on Bio-Medical Electronics,

1961

SHORT DISTANCE BROAD-

BME-8(3):168-172, July 1961.

ABSTRACT: The need for short distance transmission of physiological measurements being made on a hospital patient for diagnostic study, monitoring

-

5"6

-

of therapeutic techniques, or for tatching is discussed. The development
of facilities to telter
such data is described. A direct vire system to
described and its advantaxes discussed.
(Tufts)

1'900
Geaer,

. L., & J. 1. ltayfield 1959 DEVELOMENXT AND TEST OF A B&LLOOU BORNE
IWOED VEHICLE (Wright Air Development Division, Wright - Patterson
Afl, Ohio) WAD) TR 59 - 226; "-TIA AD - 227 244

Balloon borne vehicles are well suited for use as a means of
1.7ating :arachutusts to a very high altitude for test jumping. The design,
fabrtcLion, and testing of a vehicle, developed at the Wright Air Development Center for this purpose, are discussed in this report. Incl ded are
presentations of novel designs for a pressure-retaining hatch and an energyabsorbing parachute lending device.
t8STA&'T

1,901
Geertz, A.
1944 (GRENZEi UND SCKDERPROBLEE' BEI DER ANWE-,MJNG VON
SITZArKPULTEN
(Limits and Special Problems in the Use of Seat
Catapults) Doctorate Thesis, 1944. Tech. Hochscule Stuttgart
ASA AT1 56946.
ABSTRACT: The limits of human tolerance to the forces imposed on the
body during seat catapult ejection from aircraft were investigated.
Methods of measuring short time accelerations are described, and the
ejection velocity and flight path required for the seat to clear the
tail of the aircraft are determined.
Experimentally observed effects
of seat ejection on the human body are described.
The limitations
of present seat catapults are shown, and an equation is derived of
less than 0.5 sec duration is discussed, including the results of
tests of the strength of the human vertebrae and other experiments.

1,902
;eertz, n', tr., V. J. Wulff
1945
TESTING OF CATAPULT ?UCH•VNISM OF TIll TA 154
(Ernst Heinkel Flugzeugerke G. m. b. H., Seestadt Rostock, Research Div.)
Research Rept. 4325, Supplement 4. Pages A-17l16.-A-17120, July 1944
Translated as Appendix J2 to Lovelace, W. R., E. J. Baldes, & V. J. Wulff,
The Eiection Seat for Emergency Escape from High-Speed Aircraft, ATI No. 7245
SUMMARY: The experimental result* of the 5 new cartridge types used with a 700 m.
(27.6 in.) stroke, 75 mm. (2.95 in.) greater than the earlier value, indicated
higher terminal velocities and lower peak accelerations with types HIL 34/4, HO 33/4
and HO 36/4 than with HL 30/4 and a 625 s.
(24.6 in.) stroke (cp. V.B. 4325,
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However, since the scatter also was broader, consideration of the
supplement 3).
lowest values indicates that a satisfaccoLy soiution has not yet been achieved.
In other words, the application of a pover-driven catapult seat mechanism must
be limited to aircraft types which only require a small amount of energy for
still
The performance of the cartridge types HL 32/4 and HL 35,4 were
safe ejection.
inferior to that of cartridge type HL 30/4 with a 625 sm. (24.6 in.) stroke, so
that increasing the stroke does not seem to be justified. The coefficient of
fullness seems very favorable throughout - a fact which, considered together with
the low weigjht, suggests that attempts should be made to improve this exercise.

l,9"¢3

COMPARATIVE ANALYSIS OF AN AIRBORNE ACCELERATION
1951
Cel1, C. F.
VERSUS THE HUM&N CETIFtEE.
1. Aviation Med. 22(5):375-381, 390.

-ABORATORY,

SUMMARY: The object of this paper is to demonstrate that centrifuges per se will
be ý.seful fur uome trme to come and that even the most rudimentary flying stress
laboratory is a long way off in comparative consideration of accomplishment, workSince the Johnsville centrifuge will generate
ing space, and cost of operation.
sustain that stress at a simulated
indefinitely
and
seconds
40 C in less than 7
to think in terms of an
reasonable
considered
is
altitude of 60,000 feet, it
at 60,000 feet. An
minute
I
for
G
20
hold
would
that
laboratory
actual flying
investigation into the engineering possibilities for an aircraft of this type
was conducted and the results indicated that, as an' instrument of physiological
investigation, its limitations would negate its usefulness for the following
(1) cost of airplane and its operation, (2) extremely limited
basic raasonsý:
time of maneuvering, and (3) lack of space for subjects and physiological sensing
It appears then that the effort and money in engineering and constructdevices.
ing the human centrifuge is small in comparison with what whould bi requirad to
even approximate the capabilities La an aircraft.

.1,904
1951 MDDIFICATION OF F7F, INSrALLATION OF SUPINE SEAT AND RELATED
Gell, C.F.
COMPONENTS, INFLIGHT EVALUATION OF THE SEAT
NADC-MK-L5104; Sept. 12, 1951
(U.S. Naval Air Development Center, Johnsville, Pa.)
233
133
ASTIV AD
•77aircraft was modified to include a supine seat and related
T
ABS 17ACT-:k
components in order to evaluate and correlate previous experimental findings
A syllabus
concerning the effect of supination on pilot tolerances to G forces.
was
air,
the
in
be
to
consisting of seven hourly periods, six of which were
the
of
Control
seat.
supine
the
flying
in
pilots
test
formulated to instruct
aircraft was maintained through a PIK autopilot and instruments while the pilot
The reactions of three subjects tested has been very favorable.
was supinated.

*5681,905

Cellp C. F. & D. Crannore

1952
A STW) Of FLDID SHIMtS IN SIUL ROENS
NXPOSED TO ACCKLERATIVS STRESS.
(Naval Air Development Center, Johnsville, Pa.) l&DC-M-5201, 7 Apr. 1952.
ASTIA ATI 150 806

AUSTRhACT: A study was instituted to insstigate fluid shifts and related physiological phenomena in small animals under acceleration stress by a quick-freezing
fixation tschnique. Folloving preliminary experiamntetion an apparatus was
designed and constructed that made possible the actual fixation of anatomical
aad physiological changes of the rat under centrifugation stress.
The results of studies on 60 rats (200 to 300 gas.) with this technique indicate:
1) That freezing to a completely solid state by Immnrsian in liquid nitrogen
Static conditions for circulation
ws accomplished in approximately 150 seconds.
and respiration were, however, imposed much faster, in the order of 15 seconds or

less.
e;=."
2) That the quick-freezing technique in itself did not cause fluid shifts in the tissues of '&erat. There was no demonstrable exchange of
fluid from completely frozen to partially frozen tissues.
3) That anatomical chan es such as organ displacement and edema are fixed
under actual centrifugation stress in a striking and incontrovertible frozen
picture.
4) The implications of this quick freezing technique in the development of
new avenues for the investigation of acceleration stress physiology are discussed.

1,906

"ell, C.F.

1952 MODIFICATION or F7F, INSTAUATION OF SUPINE SEAT AND RELATED
COMPONENTS, IN-FLIGHT EVALUATION OF THE SEAT
NADC-MA-L5208, Dec. 10, 1952
(Naval Air Development Center, Johnsville, Pa.)

ASTIA AD 133 234
Its
ABSTRACT: A supine seat was installed in an F7F fighter plane and tested.
relatively small size, and points of constriction, as well as the lack of
visibility and difficulty of escape it imposed, were found to be undesirable
In flight, control of the plane was made possible by means of an
features.
autopilot (PIK) device 3llowving the pilot to change position if desired.
Additional tests on the hutmen centrifuge are recomended to investigate the
It is further
physiological implications of the supine seat under acceleration.
recommended that the assembly be modified for stick and rubber installation,
improved instument, visibility, and greater physical comfort.

-
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Cell, C.F. 4 D. Cranmore 1953
TO ACCELZJATIV STRESS

A STUDY OF FTUID SNIFS IN SMALL R

NTS

MXOIMD

journal of Aviation Medicine 24(* 48-56, Feb. 1953
ABSTRACT: A study vas instituted to investigate fluid shifts and related physiological phenomena in small animals under accelerative stress by a quick-freezing
Following preliminary experimentation, an apparatus was
fixation technique.
designed and constructed that made possible the actual fixation of anatomical
and physiological changes of the rat under centrifugation stress. The results
of studies on sixty rats (200 to 300 goo.) with this technique indicate: (1)
That freezing to a completely solid state by imersion in liquid nitrogen was
Static conditions for circulation
accomplished in approximately 150 seconds.
and respiration were, however, imposed much faster, in the order of 15 seconds
(2) That the quick-freezing technique In itself did not cause any
or less.
apparent fluid shifts in the tissues of the rat. There was no demonstrable
(3) That
exchange of fluid from completely frozen to partially frozen tissues.
ectual
under
fixed
are
edema
anatomical changes such as organ displacement and
(4)
picture.
frozen
incontrovertible
and
centrifugation stress in a striking
na
of
devalolPent
the
in
technique
quick-freeging
of
this
The implications
avenues for the investigation of accelerative stress physLolony are discussed.

1,908
Gell, C.F.

1954

EVALUATION OF ANTI-BLACWUT SUIT WITH PARACWT/SATy HARNESS

AS INTEGRAL PART
ýJ.S. Naval Air Development Center, -Johnsville, Pa.)

yADc•-A-LjL2,, March 9,

1954

ABSTRACT: The subject anti-blackout suit met the requirements of pars. 4.2.3 of
KMf-S-5085 (Aer) in providing adequate G protection for the subject after being
However, this protection was
tested and evaluated on the human centrifuge.
accompanied by subjective discomfort of excessive pressure from the belly bladder
even though the G valve vas on the low setting. The same subject had no comparable
discomfort when protection of the Same magnitude of G was provided by a conventiosal
anti-blackout suit attached to the C valve on the high setting.

1,909
Cell, C.F. & H.W. Burter 1954 PHYSIOLOGICAL INVESTIGATION OF INCREASINIG
RESISTANCE TO BLACKOUT BY PROGRESSIVE BAC]KARD TILTING TO THE SUPINE
POS ITION
25(6): 568-577
J. Aviat. Med.
ABSTRACT: A healthy male subject can tolerate 15 transverse G while supinated
at 85 degrees for five seconds with no indication of impending blackout. At
the anti-blackout protection does not exceed that
77 degrees backward tilt,

570

prtectiou afforded by an inflated anti-C suit with the subject in the upright
seated position. To insure full protection against blackout, the subject must
be supinated beyond 77 degrees backward tilt.
At relatively low G in the
65-77 degrees backward tilt
position, & sense of fullness, pressure, or burning
sensation often appears in the thorax indicating, again, that the optiim
position is beyond 77 degrees backward tilt.
The pressure-pain occasionally
elicited in the thorax is due to pressure of the rib cage on the thoracic
cavity as well as the pressure on the abdomen forcing the abdominal contents
aainst the diaphragm.
(Author)

1,910

Cell, C. T. & N. V. Hunter

1954
POTS1GCA!i UIMVSTIGAiION OF INCREASIXG
ZESISTAyC& T oLACKouT BY PGX
SSIVE UCKW4A1D TILTIG T•i THE SUPiNE
POSITION.
(U.S. Naval Air Development Center, Aviation Medical Acceleration Lab.,
Jomseville, Pennsylvania).
IAX-?M-5406, June 30, 1954.
ASTIA AD 36856

SWUIM.Z: Subsequent to the extensive physiological investigations of Stauffer
at Pensacola, Florida on the effectiveness of supination in protection against
blackout, a supinating pilot's seat was installed in a 77F-20 airplane and flight
tested as a prototype.
These test flights indicated the need for further investigat4on in order to
determine the actvial positive C protection at vrying degrees 4.f supination.
A supine seat, capable of back tilting at 10 increments to 850 backward tilt,
was built and installed oan one of the winging platfofrs of the Aviation Medical
Acceleration Laboratory Centrifuge.
In this, as in previous studies, it was demonstrated that when fully supine,
xposure to 15 transverse C can be tolerated for 5 seconds with no indication of
Impending blackout.

It was further demonstrated that at 770 backward tilt

the anti-blackout protection
did not exceed that protection afforded by an inflated anti-C suit with the subJect in the upright seated position.
This study indicates that to receive the full protection against blackout afforded
by supination the subject mist be back tiltef beyond 77o.
A clost relationship was observed between the degree of backward ti..t of the
"at, the vertical angle of the retinal-aortic dimension, and the degree of
blackout protection afforded.
(ACO)

4
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Gell, C. F., 3. D. polls & 0. Bailey
1954
STDT 01 THE EFFECTS (W A(W
ELIATION
STRSS 0C FLUID AM)
JLMETlT•
DISTRIBMTIOU IN IPJHALIAN STS'MM.
(Naval Air Development Ctr., Johuaville, Pa.) EADC-M-5401, 9 Feb. 1954.
ASTIA AD 36 633.
ABSTIACT: An investigation was muse of the Na and K content of Vistar rat brains
when the animals were subjected to experimental acceleration stress and tie stress
The cincentration of brain K increased over the controls by the application of
acceleration and tie stress. No significant changes occurred in the brain Ka
content of the stressed animals as compared to the controls. There was an
Increase in the aO content of the brain when the tie stress was prolonged; this
was not the case with acceleration stress. A marked shift in ration of K to Na
occurred in the brain of the rats exposed to acceleration stress when compared
to tie stress and normal control. An electrolyte ibalance occurred in the brain
of Wistar rats under acceleration stress.

1,912
Cell, C. F., B. D. Polis, & 0. Bailey
1955
EFFECT OF ACCELIRATION STRESS ON
THE POTASSIM AND SODIUM CONCVTRAfION OF RAT BRAII. American J. Physiolog
183:23-26, Oct.-Dec. 1955
11OTh: Reel 7, Flash 6, Items 9 and 10
ABSTRACT: An investigation vas made of the sodium and potassium content of Vistar rat brains after the animals were subjected to experimental acceleration
stress and tie stress. The significant findings of this study was the marked
shift in ratio of potassium to sodium that o,ýcurred in the brain of the rats
exposed to acceleration stress when compared to tie stress and nLrinl control.
The results indicate that an apparent electrolyte imbalance occurs in the brain
of Wistar rats under acceleration stress. This aberration may be of value for
further study of the factors contributing to dioturbances in brain metabolism and
function under acceleration stress.
(AUTHOR)

1,913
Cell, C. F. & D. Crannore
1956
DISLOCATION OF OECANS AMd TISSUES OF BATS
ExPOSED TO ACCELERATION STRESS: POSSIBLE PHYSIOLOGIC SISIIFICAME.
J. Aviation Med. 27(6):497-504, Dec. 1956.
ABSTRACT: A study was cownduc.ed using a quick freeze technique for the anatomic
fixation of rats exposed to graduated increments of acceleration stress and time.
(1) Visceral displacewent reaches a maximum at a relatively low level of acceleration Ptress in a short period of time in the application of positive, negative or
transverse g.
(2) Elongation and torsion of the lungs in positive g and coNpres-

-572-

*iom of the lungs in negative g supports the postulate of Crammre that death
(3) Elongation of the heart
from acceleration stress is due to anozic anoxia.
and great veassels in positive g and compression of these organs in negative g
(4) The possibility of
.imedes tissue oxygenation by reducing the blood flow.
tumbling creating pathologic changes due to a piston-like action caused by the
alternating displacement of the visceral contents of the cavities above and belw
the diaphragm appears reasonable, in view of the rapidity of displacement
response to applied acceleration stress. (5) The application of transverse g
creates little displacement of viscera with no significant physiologic disturbance
at much higher g levels than can be applied in positive or negative S. (Author)

1,914
Call, C. F.
AC&I

-o-

ACCELERATION COHUTTE
1961
NATO CowrmS.

---

PAINL OF AEROSPACE MEDICIU

-

(Report to Symposium on Acceleration Stress, San Antonio, Texas)
ABSTRACT: The above titled c, ittee has ten members who represent the NATO
countries that are actively engaged in acceleration research. The Panel meets
once yearly in one of the NATO countries at which tim presentations of mutual
work are reviewed and plans for joint effort a-e discussed and implemented. The
Comittee itself is appointed by the Executive Council of the Aerospace Medical
Panel. Approximately ten collaborator-t vLo are well known in the field of
accelexation are considered members ex Officio and actively assist in the progrin.

In this report, the meers point out their areas of investigation, mainly in
the field of acceleration. They also review their program of re-defining acceleration and of transcribing bits of related data into meaningful graphs.

1,915
TABLE OF EQUIVALENTS FOR ACCELERATION TERMINOLOCY.
1961
10XOWWDED FOR GENERAL INTERNATIOR•AL USE BY THE ACCELERATION COMMITTEE
(V THE AEROSPACE MEDICAL PANEL, ACARD.

Cell, C. F.

Aerospace Medicine 32(12):1109-1111, Dec. 1961.

ABSTRACT: A trble of equivalents for the terminologies of acceleration in
commn usage is presented. The terminologies group themselves into two basic
configurations which are set up as Tables A and B. Table A contains the
to acceleration terminologies that are commonly used in the field of aeronautics when reference is made to the direction of acceleration of a mass.
Table B referc to the inertial reaction of the tissues and fluids of the
tntaxt mazamlian body in response to the acceleration applied to the whole
body. In the first instance the smell letter g is used; in the second, the
capital letter G is recommended.

(Tufts)

/
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1,916
elman, R. & J.L. Helfrich
FIELDS

1954

PEWORMA)M OF CATAPULTS IN VARIOUS VC3C

(Pitman-Dunn Labs., Frankford Aisenal, Philadelphia, Pa.)
Memo. Rept. No. M-594; Oct. 1954; ASTIA AD 48517

Proj. No. TSI-15-CU;

ABSTRACT:
The conclusions reached in this report are not to be considered
alther final or exact, as experimental firings have not been made under'the
These results have been obtained by extrapolconditions being co•idered.
ating the ballistics equations and comparing the results obtained with those of
such experimental firings as seemed to be applicable.
The catapults considered were the models MI, 1[2, M3, X4, T10, and T14
in force fields of one, three, five, and seven g's. Of particular interest
was the performance of the M4 catapult in a 3-g field.
The results indicated that all final velocities would be very little
affected by a 3-g field. In addition, final velocitie3 of the Mil, M3, and
affected by a 5-g field. For all catapults, increasing the
TIO would be little

force field beyond either three or five S's caused noticeable decreases in final
velocities. These conclusions are listed in more detail in tabular form.

1,917
Gemmill, C.L.

T

1943

EFFECTS OF ACt.LERATION ON MAN

In Physiology In Aviation (Springfield: Baltimore: Charles C Thomas,
1943) pp. 94-99

ABSTRACT: In this chapter, there is a description of the effects of
acceleration on man. These effects are mainly in the circulatory system and
produce profound changes in, the aviator during dive bombing attacks and fast
maneuvers.

1,918
Commill, C.L.

1943

(Springfield, Ill.:

P

M AgMfl.
fIO

Charles C. Thomas,

1943)

NOTE: A stidy of the physiological reactions which are found
to take place in men taking part in plane flights.
i-, essentially that included in
The material co-.ree
the lectures given at the School of Aviation Medicine,
Naval Air Station, Pensacola, Florida, where the author
is an instructor.
Air.
CItENTS: Physiology applied to aviation. Historical introduction.
Alveolar air.
Mechanics of respiration.
Gas laws and their application.
Carriage of oxygen by the blood. Carrying capacity of the blood for carbon

-
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dioxide. Control of respiration. Acute effects of anoxia. Use of oxygen in
aviation. Chronic effects of altitude. Aeroemsboliss. Circulation. Control
of the circulation. Effects of acceleration on man. Temperature control of
the body. Physiology of muscular exercise. Instrument flight, by Lieutenant
Index.
Frederick B. Lee, (T), USNR.

1,919
PHYSIOLOGY IN AVIATION
1943
Gemill, C.L.
( Springfield;'Baltimore: Charles C Thomas, 1943)

Chapter

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
1t.

Physiology Applied to Aviation
Historical Introduction
The Air
The Gas Laws and Their Application
Mlechanics of Respiration
Alveolar Air
The Carriage of Oxygen By the Blood
The Carrying Capacity of the Blood for Carbon Dioxide
The Control of Respiration
The Acute Effects of AnoxiJa
The Use of Oxygen in Aviation
The Chronic Effects of Altitude
Aeroembolism
The Circulation
The Control of the Circulation
The Effects of Acceltation on Man
The Temperature Control of the Body
The Physiology of huscular Exercise
Lnstrument Flixht

1,920
Gemill, C.L.

Am.

1946

AVWATICtI PHYSIOLOGY

Rev. Physiol. 8:499-514

ABSTRACT: Some of the experimental work in four fields of aviation physiology
Through intensive efforts of Army, Navy, and vivilian laboratories
is reviewed.
and useful discoveries have been made in aviation physiology
important
several
Satisfactory oxygen regulators and masks have been
during the war years.
Pressure
developed through the cooperation of physiologists and engineers.
breathing equipmient has been perfected which enables some men to reach 50,000
feet. Anti-"g" suits have been devised for protection against the forces of
Another development has been the teaching of practical physiology
acceleration.
Lectures, demonstrations of the effects of altitude
to thousands of aviators.
pressure chambers have been given to nearly every
low
on man, and runs in the
The teaching of night vision is another example
Navy.
and
Army
our
in
aviator
It is in these fields
of applying physiology to large numbers of individuals.
of instruction that physiologists have made their greatest contribution to

aviation medicine in this war.

5 75-

In contrast to these achievements there have been many disappointments.
s
test has been devised for "bends" which will predict %&othe~r an individual is,
more or loss susceptible to aero-emblisu than his partner. no practical substitute for oxygen has been discovered which will raise a men's altitude
tolerance. We do know after four years of war such soer about how amn and
animals react to altitude. Most of this knowledge has bad a* imediate
practical value. However, the effort has not been wasted for sous of this
knowledge may be useful in clinical medicine in studying respiratory and
circulatory diseases.

1,921
General Electric Company'
19O
FLIGHT CONTROL STUDY Cl A MUM 12
R-EN
V HCLE.
(Wright Air Development Division, Wright-Patterson AF3, Ohio) UM.D TI 60.
0%S Volum 11.
ASTIA AD 249 400
ABSTRACT: Many of the investigations pertaining to the operation of the energy
management concept were performed on an analog computer. The details of the
analog simulation and the results obtained are presented In Lppendix I.
This
appendix also contains detailed information concerning the functional capabilities
of the energy managemn t sys tem.
Appendix II presente* the error analysis which provides justification for state-,
Mots in Volu'me I concerning the usefulness of particular systems.
Appendix III is concerned with the aerothearmodynamic considerations of glide
vehicles. The major contribution of this appendix to the study program is to
show that the heat protection system required for glide vehicles are reasonable
firo a weight standpoint.
Information concerning the dispersion of ballistic vehicles is presented in
Appendix IV. The various sources of dispersion are discused and the impact
errors resulting trom error sources are calculated. It is concluded that the
ultimate impact point dispersion is about ten nautical miles.
Appendix V shows how a variable drag device can be
deceleration. The results presented herein should
utility of variable drag devices in terms of humann
and the thermcdynamic and r~echanical feasibilities

used to limit the maximu
be helpful in evaluating the
tolerance to deceleration
of specific type of devices.

N
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1,922
SPACE 4•DICI(E AND THE PHYSICIAN.
1960
Generales, C. D. J., Jr.
New 'York State J. of Medicine 60(11):1741-1761, June 1, 1960

ABSTRACT: Reviews the background of man's desire to travel through interplanetary
space 'from year 1500 A.D. Discusies various aspects of space medicine, including
psychological problems of weightlessness, isolation, day-night cycle. Lists human
factors in space travel which need further research. The task of space medicine
ntal conditions which affect him physically
is to adjust man to space mnviro
aMd psychologically.

1,923
ATTITUDE CONTROL FOR SPACE VEHICLES.
1959
George. N. B. T.
Astronautics 4:34. March 1959,

1, 9'4
1961 PRINCIPLES OF ATMOSPHERIC REENTRY (Office of the Director
George, T.A.
of Defense Research ard Engineering, Washington, D.C.) Nov. 1961
ASTIA AD-274 999
This paper sumarizes the entire field of a space vehicle's reentry
It is assumed that the vihicle, either lifting
into the earth's atmosphere.
through
or nonliftirg, is approaching the earth from outer space and mist pass
lands
it
until
altitude
high
at
enters
it
as
all densities of the atmosphere
themarth's
through
descent
vehicle's
the
During
level.
at approximately sea
atmosphere, deceleration must not exceed a maxima. value, the total heat taken
in by the vehicle must not be excessive, and the vehicle's skin or internal
teuyerature must be limited. Methods of attaining these objeetives are explained

ABSTRACT:

(Author)
1,925
George Washington University 1960 HUMAN RESOURCES RESEARCH OFFICE BIBLIOGRAPHY
July 1, 1959 to June 30, 1960
OF REPORTS
(The George Washington University, Human Resources Research Office, operating

under contract with The Department of the Army)

ASTIA AD 241 451

This bibliography lists publications of the Human Resources Research
ABSTRACT:
Office, its Training Methods Division, and its Human Research Units, from July 1,
It supplements the Bibliography of Reports as of
1959, to June 30, 1960.
July 30, 1959, issued in July 1959, and replaces the six-month supplement issued
.inJanuary 1960.

-
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Part I of this annual supplesent presents in chronological order an annotated
list of reports in the series issued by the Director's .•ffice during FTY 1960.
Part II organizes reports by Task and by originating Division or Unit; it lists
reports issued by the Units and the Training Methods Division, or approved for
distribution during the past fiscal year, as well as listing those published by
the Director's Office.

1,926
GETTIN READY FOR OUTER SPACE (Sobirayomeya v
1959
Kosmos).
Trans. frm Sovetskiy Soyuz (USSR) (10):12-14, 1959.
(Office of TecLnical Services, Washington, D.C.)
60-13191
Oct. 30, 1959

Georgiyev, 0.

1,927
DIX PSTtMOPEYSIOLOGIXE DER
1953
Gerathewohl, S. J.
(Psychophysiology of Acceleration)
Weltraumfahrt 4: 15-19.

uSCmUNcGCS -WIuM

1,928
PATTERI
Gerathewohl, S.J., H. Strughold, and W.F. Taylor 1956 THE OCtLVOi1C
of
chool
(CEty
RTATOI
OF
SPEED
OF CIRlCULAR EYE POVEMM DURING INICREASING
56-33.
Aviation Medicine. Landolph An , Texas) Report

1,929
RIC
Gerath-wohl, S. F., H. Strughold & V. F. Taylor April 1957 THE OCui r
PATTERN OF CIRCULAR EYE MOVEMENTrS DUJRIIG INCREASING SP!ED OF ROTAT'ION.
53(4), April 1957.
J. Exp. Psvchol.
Randolph AYE, Texas)l sept.
See also (School

No.

of Aviation

56-33, April 1956.

Mtedi~ine,

uSA?,

ASTIA AD-108 300

ABSTRACT: The basic pattern of guided circular eye movements during ien-,asing rotational target speed was photographed end analyzed with the use of a Ma ster OphExperiments were made with (1) saccadic eye movements at a constant
thalmograph.
speed of 15 r.p.m.; (2) during increasing speeds from 20 to 45 r.p.a.; and (3) from
40 to 85 r.p.m. As the rotational speed of the target increases, the movemerts of
It is con:luded that a
the eyes become more frequent! extensive, and irregular.
a speed o about 30
to
up
strain
without
fixated
rotating target can be visually
and 60 r .a.; and
30
between
range
in
the
pace
lose
subjects
some
that
r.p.m.;
a. Beyond
that visual pursuit is extremely difficult at speeds higher .han 75 r.
( JJTliOL)
this limit the oculomtoric pattern disintegrates completely.

-
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Gerathevohl, S.J. & G.l. Steinkamp 1958 3I31AN FACTORS RUBQIDWW
FOR PUrTriG
A MAX INTO ORBIT
In: Uecht, F., ed., IXth Interrmtional Astronautical Congress, Proceedings, 1958.
(Viarma: Springes - Verlag, 1959)

4

1,931
Gerathewohl, S.J.
1959
QUIPMNT FOR MNNED SPACE CAPSULE AND LUX
BASES.
(Army Medical Services, Research and Development Comaud,
Bioastronautics Research Unit)
Special Report.
28 Feb. 1959.
ASTIA AD 227 226'

ABSTRACT:

The construction of second and third generation boosters
developing several million pounds of thrust to manned space flight,
This not only requires the advancement of engineering capabilities and
space technology, but also demands an acceleration of bioastronautical

research and the projection of information already available into the
region of outer space.

Equipment variables which are thought to be

significant for man's exploration and survival in space are discussed,
aud sets of research task necessary for the accomplishment of manned space
missions. are proposed.

4

1,932
Gerathevwol, S.J.
1959
PSYCIHOLOGICAL PROBDLE1S OF SELECTION, HOLDING,
AND CARE OF SPACE FLIERS.
(Army Medical Services, Research and Development Command)
Reports control symbol CSCRD-16-4, 13 Nov. 1959.
ABSTRACT: The psychological requirements for the selection, holding, and
care of space fliers is investigated. The selection methods are scrutinized
"as to their validity and applicab~ility to the problem. Examples of related
activities are presented.
The wmiin p•pose of the preparations must be to
establish a natural pattern of conditioning and familiarization, to develop
skill and abilities parallel to the development of the hardware, and to maintain the interest and motivation of the astronaut.
(Author)

1,933
erathem~ohl, S.J.
5jjLc Journal,

1959
SURVIVAL IN SPACE.
March--May 1959
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1,934
Gerathewohl,

FoRa
ABSTRACT:

S.J., & G.. Steinkas
YTWr A MAN IN ORBIT.

A

EU4
1959
. Act4 5:73-84

FACTrORS

Man's survival and operational capability in an artificial earth

satellite depend primarily on the reliability and accuracy of the launching,
guidance and recovery operations on the one hand, and on the perfection of
his engineered enviroment, on the other. Although the human organism is
sore sensitive and vulnerable than that of man's other creatures, his greatar
versatility and higher intelligence assure his survival under new and threatemIf a physiologically habitable environment is created,
ing circumstances.

and if its functions during orbiting are secured, the human passenger can
withstand the stresses involved in sanned satellite operations of a limited
duration.

1,935

Gerathewohl,

1959

S.J.

EQUIU-ENT FOR MANAED SPACE CAPSULES AND LUNAR

BASES. (Army Medical Research Labs., Bioastronautics Research Unit,
28 Feb. 1959.
Special Rept.
Ft. Knox, Ky.)

ABSTRACT: The construction of second and third generation boosters developing
several million pounds of thrust leads by necessity to manned space flight.
This not only requires the advancement of engineering capabilities and space
technology, but also demands an acceleration of bioastronautical research and
the projection of information already available into the region of outer space.
Equipment variables which are thought to be significant for man's exploratiou
and survival in space are discussed in this first report, and sets of research
tack necessary for the accomplishment of manmed *pace misions are proposed.

1,936
Gerathewohl,

S.J.,

S.W.

Downs,

Jr.,

otal.

1960

CONS OF THE U.S. ARMY JUFPITER XMSILSS.
HIL-4:288-302,

BIO-TEWEMTY IN THZ X=

Reprint: lM Trans.

April- July 1960.

ABSTRACT: The primary objective of the bio-flights was tc demonstrate that
animals can survive ballistic flights unharmed, if an adequate life support is
The secondary aim was to design, construct and test such a system
provided.
to develop countdown and launching procedures, and to recover the specimen
after flight. Technical and scientific information on the physiologic and
Although the
behavior status of the animal was to be gained thru telemetry.
of the
the
functioning
on
first animal was lost, valuable data were obtained
which
experiment,
the
second
improve
to
served
They
bio-package during flight.
added substantially to the understanding of the bionedical requirements for
Able and Baker were the first primates recovered unharmed from
space flight.
an operational 1n14 nose cone after reentering the earth's atmosphere. (Authors)
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1,937

1962
PHYSIOLOGICAL AND BEHAVIORAL SCIUMCZ
Gerathevohl, S. J. & A. 1. Gernandt
In: National Aeronautics & Space Administration, Washington, D. C.;
Slosstronautics. NASA SP-18, Dec. 1962.
ABSTACT: The bioastronautical program of the National Aeronautics and Space
Administration is based on the classical disciplines of the life sciences as
major areas of research. Since man is a terrestrial organism, he has been studied
almost entirely under this aspect. However, with his entry into extraterrestrial
space, nDm conditions arise which warrant intensive investigation. Generally,
the physiologic research concerns the fundamental bases of human functions, the
'determination of man's tolerances, and his protection against stressful alterations of his biological homeostasis. The behavioral studies mainly deals with
man's performance capabilities and limitations unaer normal and extreme conditions.
In accordance with NASA's mission, the work in these areas is primarily
applied and supporting in nature; but there is also a need for basic research.
The scope of these investigations reaches from such academic problems as biologic
pattern formation and localization at the cellular level to the practical appli-

cation of cybernetic principles for the monitoring of the organism and the complex
systems, coinmication and information theory, and orientation and navigation
processes in animals and man. Also included in this program is the blending of
the disciplines of biology and physics in such fields as biotechnologv and bionics,
which are aimed at the development of improved techniques ani instruments as
well as of the acquisition of new information. The requirements of man in space
necessitate those research efforts, which will result in design criteria for
various types of equipment protective devices, life support systems, comimmicacontrols for space flight and planetary explorations.
tion channels, displays,
However, in many ways the ife scientist is not yet in a position to inform the
engineer which conditions he must produce in order to accommodate the man or
This paper will describe
what systm must be made available for his protection.
some of the NASA's effortsito answer this question. The bioastrOnautics program
of the NRSA will cover a mLh wider range of subjects in which the universities

can play a major role.

(A thor)

1,938
MHYSIOUJGICAL AND BEHAVIORAL
Gerathewohl, S.J. & B.E. C rnandt 1962
In Proceedings of the NASA - University Conference on the
SCIENCES.
Sclence and Technology of Space Exploration, 1:399-413.
(National Aeronautics'and Space Administration, Washington, D.C.)
Dec. 1962.

ABSTRACT:
Various efforts by the National Aeronautics and Space Administration to obtain data in the life sciences are presented. These data are
needed so that the engineei will be able to produce conditions to accoinwdate
The following areas
man in space cr to provide systems for his protection.
(1) studies of acceleration stress, (2)
of investigation are included:
(3) Project Mercury physiophysiology of man under cotfined conditions.
logical studies, (4) life support, (5) aeurophysiology, (6) behavioral
studies,
(7) pilot control of aerospace craft, and (8) astronaut performance.
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INSTRlJIMTATI OR0
1954
.erlough, D. L.
Jour, Instr, Soc. An. 1(12):29-32.
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1,941
EFFECT OF CENTRIFUrAL FORCE UP
1950
Gernandt, B.
HORIZONTAL CANAL.
Act& Physiol. Scandinav. 21:61-72.
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SCHIRAYE)0YA V KOSMDS (Getting Ready for Outer Spaes)
1959
Gerogiyev, 0.
(10):12-14, 1959)
(Trans. from Sovetskiy Soyuz (USSR)
60-13191
(SLA Translations Center, Chicago, Ill.)
1,943
CHARACTERISTICS OF CONDITIONED GALVANIC SKIN
1958
Corshuni, r,. V.
RESPr-,ES AND ALPHA RYTM SUPPRESSIcb REACTIOS IN MN IN ReSpaS
TO SUBIRMRSHOLD AND SUPRATHRmSHOLD SOUND STI)9.IATION
Trans. of Zhurnal Vysshey Nerynoy Deyatel'nosti (USSR) 5(5):665-676,
1955
59-11016
(SLA Translations Center, Chicago, Ill.)

1,944
THE DOCTOR AND THE AnTIMOHIACCLJMIN
1957
Gibbens, N.E. & W.V. Snith
JAA 163(4):255-259, Jan. 26, 1957.
ABSTRACT: Certain well-tested automobile improvements that would 1,-er the
mortality and injury rates could be incorporated into the modern car easily
Better roll-over frames are necessary, and safety seat
and inexpensively.
Safety door latches, padding of the
belts should be standard equipment.
dashboard, elimination of projecting items inside and outside, shock-absorbing
steering wheels, a mechanism for restraining all folding seats, provision for
holding luggage securely, and certain improvements in lights, mirrors,
A physician treating accident victims
signal zystems would often save lives.
has an opportunity to encourage their relatives and friends to work in favor
A check-list of safety principles
of the adoption of automobile safety features.
is suggested for consideration as a "Good Driver's Code."

-5821,945
Gibson, J.J. & O.H. NIrrer
hOIZONTAL
45: 300-323
Psychol. Rev.

1938

DETERMIAN

OF THE PERCEIVED VERTICAL AND

both the visual and postural vertical are
ABSTRACT: The profosed hypothesis:
determined by visual factors and gravitational factors acting jointly, with
orientation to gravity, however, as the more decisive factor in cases of real
conflict between the two types of sensory data, and the primary factor geneticIn the case of vision, the authors summarize the evidence for the anchorally.
Poeture is often unstable
age of the perceived vertical to the (visual) factor.
visual and postural,
both
vertical,
perceived
The
eliminated.
when vision is
is often disLurbed and even destroyed when the main visual 1ines move with
The perceived vertical is partially shifted when the main
respect to gravity.
visual lines are tilted by a constant amount (possibly simultaneous contrast).
A shift of the perceived vertical into complete congruence with such main lines
has not been verified. Evidence for the dependence of the vertical on
gravitational determinants consists of conclusions based on experimentation.

1,946
THE RELATION BETWEEN VISUAL AND POSTURAL DETMERINANTS OF
1952
Gibson, J. J.
59:370-375
Psychol. Rev.
M
PHENENAL VERTICAL.

1,947
TIM VALUE OF SDFZ SWINGS
1943
Gibson, W.C., G.W. lanning and Z. Cohen
(national Research Council, Canada)
IN ACCLDIAMhIfG TO ARSI~CxESS.
Report # C-2638, October 27, 1943
A•STLACT: Seventy-seven experimental subjects and 75 controls were studied
on a total of approximately 4,00 swings and 1250 flights over a period of
Swinging for 15 minutes daily on 2-pol-, self-propelled simple
three tooths.
rope swings (10 foot radius, 900 arc) for 2 weeks prior to and during flying
did not reduce the amunt of airsickness experienced in Anson aircraft by
student navitators.
1,948
Gibson, W.C.,

G.W. Manning and B. Kirkpatrick

1943

THE EFFECT OF ACTIVE

VESTIBIJLAk TRAINING ON MOTION SIClaESS.
Report #C-2512,
(National Research Council, Canada)

8 June 1943

ABTRACT: The sving reaction of 140 aircrew trainees was determined on 2-pole
w.ngs. The men were divided, into one group of 92 who were given a special
eight week active vestibular physical training prograime four times per week,

-

583 -

and another of 48 men (controls) who were given the usual Initial Training
School physical training twice a week. Following the eight week period the
men were re-swng on the same swing and in the saw position. Comparison
of the results shoved an improveennt in both physical fitness and resistance
to swing sickness.

1.949
BEFORE A MMMD FLIGHT
1960
Gil'bert, L.
Trans. of Znanie-Sila (USSR) 35(10):6-8, 1960.
(Office of Technical Services, Washington, D.C.)
Aug. 17, 1961
61-28535.
ASTIA AD 269 651

ABSTRACT:
So
of the equipment is described that is used to simulate the
high g forces that vill be experienced by astronauts during acceleration and
deceleration.
The equ'iment described is mainly U. S. and the document
was apparently written shortly after the flight with the two dogs Strelka
and Be lka.

1,950
wi1'berg, L.

1961

Znaniye-sila

RETURN TO EARTH

34(7):10-13

ABSTRACT: The article reviewz the equipment and 'techniques in standard use for
emergency escape from high-speed jet planes, with especial reference to ejection
seat design, controlled descent and the physiological effects of ejection and
exposure to high altitudes on the pilot.
The author explains how high-altitude
suits and compensating suits help the pilot to withstand these stresses and survive a bail-out at altitudes as great as 12 km. All the information is based on
Western sources.
The author mentions prototype capsules which consist in effect
of the whole forward portion of the fuselage together with the cabin, the entire
unit being detached from the rest of the plane in an emergency to descend by
parachute.
A development of this method is used for landing astronauts from
satellites.
Emergency escape cabins for astronauts have also been developed.
The
pilot's cabin is equipped with a powerful rocket motor which can catapult th,
cabin to a height from which it can descend by parachute, should any mishap occur
during launching.
The motor is powerful enough to eject the capsule from the
carrier-rocket even when the main rocket engines are functioning during the active

-
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j• 951
Gilbert, A.P., H. Boiteau, C. Jacquemin, J. Fabre & A. Adeline
1959 THE
PRESEST STATE OF ANIIAL AND HIMAN EPUIMNTEA2IOW IN WEIGHTLESS FLiGHT.
Medicine Aeronautique (Paris) 12(2):177-188.
In French with English

sumary.
ABSTRACT: A discussion is presented of current animal and human experiments an
weightless flight, and the folloving conclusions are drawn: Weightlessness in
flight does not seen to have any adverse physiological effects, and immediately'
after return to normal conditions, normal activities are resumed spontaneously.
Weightless flights also have demonstrated that behavioral analogies extst between compensatory phenomena following total labyrinthectomy and the effects of
conditioning to and training in weightlessness.
In both these situations, all
clues supplied by the labyrinth, whether abolished or repressed, are compensated

by visual ones.

However, it

less state, which is

is still impossible to predict whether the weight-

well tolerated for oae-minute periods, will not, when

prolonged, have a deteriorating influence on psych
Q. Aviation Med.

30(2):144,

Feb.

tor performance.

1959)

1,952
Gillert, R.
1938
IS FLYIZm DANOUS TO PEOPLE WITH FAULTY CIRCULATI(ON?
Klin. Med., 1:423-426
ABSTRACT: The increase in the field of aviation and, particelarly, the certainty
that many cases of death occuring inflight were caused by failure in circulation,
led to researches on the effect of flying on health and faulty circulation.
Of especial importance here are two factors:
(1) altitude of flight, and (2)
speed. The influence of speed is of great importance to the circulation. The
iain role is played here by the centrifugal acceleration,
The latter effects a
disproportionate distribution of the blood in the 1.ody and a reduction in the
circulation is capable of setting against it a great number of compensatory
forces, but the faulty circulation is seriously endangered thereby.
The amounts
of blood engorged in 'individual portions of the body by the centrifugal acceleration my cause blood vessels to burst, especially so if they are changed by
arteriosclerosis.
Further-more, atmospheric iilness which is identical with

sea-sickness, has a boz.effect upon the injured circulation.

The author concludes

that flying entails a considerable burden on the circulation and that, therefore, persons with faulty circulation should abstain from flying.
himited ABSTRACT: Journal of Aviation Med,
9(4): 230-231, December 1938)
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1,953
Gilles, 3.
1961
FIYSIOLOCIE ET AVIATION (RVUE CEmERAL)
(Physiology and
Aviation (General Revue)
Rev. Intern. services saute armeee terre mer et lair
(Paris), 34(9):401-404.
ABSTRACT: Reviews the problems of anoxia, rapid ascent and descent, centrifugal
forces, acceleration equal to several times gravity, prolonged flight, high
altitudes with low temperatures and low oxygen pressures, and sharp changes in
barometric pressure.
The physiologist indicates means of avoiding most accidents
resulting from them by recommending the use of oxygen masks, cabin pressurization
and temperature control systems, protective clothing, and the inbalation of
,helium or oxygen and exercise to pre ent gas mbolism during flight.

1,954
Gillings, W.H. '1950
THE EFFECTS OF INTERPLAETARY FLIGHT
Brit. Interplan. Soc. J.
9: 105-107, May 1950

ABSTRACT:

A general discussion of various aspects of space flight.

1,955
Gilruth, R. R. & L. N. MceMillion
1962
MAN'S IDLE IN APOLLO
(Paper, LAS Man-machine Competition Meeting, Seattle, Washington, Aug.
10-11, 1962.)
Paper No. 62-187
AIRSTRACT: Manned landing on the moon and return to earth within this decade is
a major national objective.
Accomplishment of this objective is the purpose of
Project Apollo. The Apollo spacecraft is being designed to utilize the capabilities of the crew and various autometic systems. The discussion of selected
mission phases illustrates the close interaction between the crew and the space-

craft systems. Man's role in Apollo is, therefore, the efficient use of his
own talents and those of the systfms at his disposal.

1,)56
Cilruth, 1.R. & H.K. Strass 1960 MARKED SPACE FLIGHT- PESErf .'XD FUTURE STEIS
Aero/Space Eniineerias 19(5): 16-17, 90, May 1960

-5861,957
Gilson, J. C., W. K. Stewart 4 Z. Pekarek

AIRCRFT
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1943
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1,958
Gilson, J. C. &. R. L. B. Sears

1945

GERMAN RESEARHES ON DECELERATION AND

LJKCTM SEATS IN AIRCRAFT: In'IURATION OF DR. S. RUFF, FLMIIKPITAB, *EAD
OF TER MEDICAL INSTIT
OF THE D.V.L. BERLIN, 14.8.45.

(LA.F. Institute of Aviation Medicine, Farnboromgh)
October 1945

FPRC RKpt. #646,

1,959
Gilson, J. C.
at al
1946
REPORT ON THE HAZARDS OF ESCAPING FROM AIRCRAFT
in COMAT.
(LA.?. Institute of Aviation Medicine, Farnborouwh) FPRC KRpt. #658,'

March 1946

1,%C
Gislouski, I.

A.

1952

I)VESTIGATION OF IW0ACT UlAD ABSORPTION TILRO(EE

S=PMSION LINE ELONATION.
(Wright Air Developuent Center, Wright-Patterson AFB,

Ohio)

Dec.

1952..

The purpose of this investigation was the study of parachute suspension
ABSTRACT:
,lines under actual operating conditions, having varying degrees of elongation,
, A secondary purpose of the investigation was
energy absorption and elasticity.
the study of 'fabric porosity, shape and type of canopy, and method of parachute
deployment.
1,961

Girard, P. F.

1959

MEDICAL AND HUMAN ENGINEERING ASPECTS OF FLIGHT

IN ITAN VTOL AND STOL AIRCRAFT
.(Paper
Fourteenth Meeting if the Flight Test Techniques and

Instrumentation Panel, 11-15 May 1959, Athens, Greece)
(Advisory Group for Aeronautical Research and Development, Paris, France)
Kept. no. 239
May 1959
ASTIA AD 237 625
S...

ABSTRACT:
A short historical outline including brief descriptions of the
ITOL aircraft constructed by the Ryan Aeronautical Company is given.
The
mJor aspects of the principal medical and human factors in hovering and
transitional flight are discussed, principal attention being given to the
human engineering aspect.
It is concluded that the medical and human factors
Hmst be given serious consideration in the early design stages of a VTOL
aircraft if satisfactory handlinx qualities are to be obtained.
(Author)

/
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1,961
Cilden, K., J. 1. Barmack & J. D. Coakley
1948
A U3IJLCRAPHIC NU&ZATIfO
Of
THE IFlECTS OF ACCEIZLATION { Tal COR
L AND SLYMOT
HIGH S
D AIRCRAFI.
(U•8 Special Devices Center, Port Washington, L.I., X.T.) Rapt. SDC 1511-9, Feb. 1948.
ASTIA AD 45 884.
ABSTIACT: Literature pertinent to the effects of acceleration on pilots and
aircraft is evaluated to derive implications for the safe operation of supersonic
aircraft. Available data indicate that human g tolerance varies vith the individual, the direction in which the force is applied, and the criteria employed
to measure its effect. Using visual symptoms and continuation of consciousness
as criteria, higher values of g may be tolerated if directed transversely than
if directed from head to seat (+g) or fro, seat to head (-g).
Methods are am
available for increasing -g tolerance such that, although consciousness can be
retained in the presence of large g forces, the manipulation of controls is
impaired by muscular inadequacy. Various aids for minimizing the effects of S
and the effect of the duration of exposure to X forcas are discusomd.
1,96Z

1919
PENOMNA FOLL04M INDIRECT CCWCUSION OF TIM
at &1.
Githens, 7. S.,
SKULL.
Paper, Thirty-First Annual Meeting of the American Physiological Society,
Johns Hopkins University, Baltimore, April 24, 25, and 26.
ABSTRACT: Concussion was produced in completely echerized dogs by a weight
falling on a board 4 cm. thick laid on the head in front of the occiput. Complete
unconsciousness continued till
the end of the experiment.
The lid and corneal
reflexes were rever lost. The eyes showed aystag~ms; for an hour or so after the
concussion and afterward were moved in an apparently norml manner.
Stimulation
of exposed sensory nerves (e.g., supra-orbital) caused no sign of pain and no
influence on respiration or other reflex effect even after four hours. A new
nose-licking' reflex was noted. The medullary centers were surprisingly little
affected.
The blood pressure was usually very high soon after the concussion,
and the respiration was noisy and irregular, soon becoming normal.
For the
first hour or so there was complete paralysis with .. ss of all reflexes and
responses.
Later, circ-ilatory, respiratory and spinal reflexes returned and
often became exaggerated.
Only gross study of hemorrhage was made.
The only

characteristic lesaon was a hemorrhage into the upper part of the cord extending
from the calamto the second or third cervical nerves. This was associated
with laceration of the gray matter extending from the central canal into the
dorsal horns.
fhere was almost no hemorrhage within the skull. (American J.
!IXsi1. 49: 120.
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Giurdzhian, A.A.,

N.N. Dem n, N.V. Koz.

%:v~

R.S. L'vova, L.T. Tti'

SO1E ASPECTS OF T1RE
M.S. Uspenskaia, auLd T.A. Fedorov,.
( Nekrtorye storony rwetabolizmi u
ANIMALS AFTER A SPACE FLIGOr.
zhivotnykh sovershivshikh polet v kosmos)
Iskusstvennve sputniki zemli (Moskva) 11: 78-86

!?;a,
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Shifts in biochemical indices (protein fractions and the total
ABSTRACT:
protein content of blood serum, serum mucoid content, non-specific cholinesterase activity, free and bound 21-hydroxy-20-ketosteroids in the urine, prescnc
of deoxycytidine in, the urine) were inve,,ýtigated in a number of dogs, rats,
and mice after single or 'repeated exposures to vibration, accelerations of
For some of the anicIls data
6-9 g, and a prolonged stay in a sealed cabin.
Single exposures to different'
from spice and rocket flights were available.
%tresses resulted in shifts indicative of compensatory reactions, while
The dogs Be]ka aI.d
repeated exposures wbre followed by a dystrophic state.
Strelka exhibited a reversible stress reaction after space flight which
The
differed considerably from the picture observed after radiation injury.
extent of biochemical changes seems to be m6re dependent upon the dose of
stress rather than its nature.

1, '64
DIAPHRAGM MOVE.-ENT UNDER POSITIVE ACCELERATION.
1961
Glaister, D. H.
(Paper, 32nd Annual Meeting of the Aerospace Medical Association, 24-27 Apr.,
1961, Chicago, Ill.)

Movement of the diaphragm has been st-idied io ramn on the hm.•n centriABSTRACT:
has been 'developed which allows direct recordirg of diaphragm
technique
A
fuge.
Descent 'of the diaphragm has h,'een demonat ratmovement at the 'oesophageal hiatus.
ed under positive acceleration and correlated with the degree of acceleration
applied, and with simultaneous changes in lung volume and intra-abdomiinal iresre
The inflation of an anti-g suit raises the diaphragm; the net result of inflating
It is
the suit under positive acceleration is a reduced fall in diaphragm level.
to
similar
is
hiatus
oesophageal
the
at
diaphragm
the
of
movement
that
concluded
dome.
the
at
that
half
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is
excursion
the
that
but
dome,
the
at
that
(Aerospace Medicine 32(3):231, March 1961)

1,965
THE EFFECT OF POSITIVE ACCELEPATION ON DIAPIIkGM MOVE1961
Glaister, I. H.
ME-NT AS DEMONSTRATED BY A DIRECT RECORDING TECHNIQUE.
Rev. Med. Aero (Paris) 2:28-29, Dec. 1961 (Fr)

D.H!.

C.' iiste.r,
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AIBSTFACT:
R.,vivws two papers presentcd at a apiposium on "Broathing'.' The
first
pipvr studies the problt-'.s Qf air temperature and pressure at 40,000
feet, and include! effects of explosive decompression from 8,000 ten 38,000
f--t.
Describes design fc.r oxygen rn.asks which allows proper breathing under
dcco'npresston.
The second paper discusses the effects of posture on breathing
under positive acceleration.
The mechanical effects on the lungs, viscera and
diaphragm under accelerations of 2 g are described, and it is shown that the
total efficiency of the respiratory process decreases during positive acceleration.

I ,967
Glaister,

D.H.

1963

PUILMONARY GAS EXCHANGE DURING POSITIVE ACCELERATION

(Paper, 34th Annual Meeting of the Aerospace Medical Aqsociation,
Hilton Hotel, Los Angeles, 'Calif., April 29- May 2, 1963)

Statler

ABSTRACT: Quantitative measurements of pulmonary gas exchange, and qualitative
measurements of pulmonary gas distribution have been made during positive aceleration on the human centrifuge.
Use has been made of expired air collection, as well as breath to breath analysis
of expired air with a rapid response carbon dioxide meter.
Findings demonstrate
changes in metabolism and gas distribution in man at low levels of positive
acceleration.

1 ,968
Glantz, William M. and Vernie A. Stembridge
1959
CORONARY ARTERY ATHEROSCLEROSIS AS A FACTOR IN AIRCRAFT ACCIDENT
FATALITIES
(Armed Forces Inst. Of Pathology, Army Medical Center, Washington,
Journal of Aviation Medicine, 30:75-89, Feb., 1959
ASTIA AD 219,780

D.C.)

ABSTRACT: Recent reports have shown that significant degrees of coronary
sclerosis occur in young age groups.
To evaluate this finding, a
microscopic study was undertaken, utilizing autopsy material from 222 aircraft accident fatalities.
Seventy percent of 222 cases, ranging in age
from 19 to 43 years, showed some degree of coronary sclerosis.
Twentyone percent showed varying degrees of definite restriction of the coronary
lumen.
A marked increase in the incidence of restrictive coronary
sclerosis is demonstrated in the age group of 30 to 40.
A definite
occurrence of myocardial infarction in flight was found in 3 cases, and
in 1 Lase myocardial infarction caused the accident.
The electrocardiogram still
seems to be the best tool to detect coronary sclerosis.

(AUTHOR)
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1937 THE MAXIMUM AM'PLITUDE AND VELOCITY OF JOINhT
Glanvill, A.D., et al.
MOVEMENT7S IN NORMAL MALE WTAN ADUL.TS
WAX TN 55-159
Yright Air Development renter, Wrikht-Patterson AFB, Ohio)
Human Biology 9: 197-211
See also:

1,970
JOINT US- CANADIAN' CONFERENCE ON
1961
Glascock, H.W., Jr.
(Army Medical
HELD
ON 9-10 NOVENT-ZR 1960.
ENVIROIZENTAL PHYSIOLOGY
971,
AD-264
ASTIA
474,
no.
Report
Ky.)
Knox,
Research Lab., Ft.

1,971
FURTHER EXPERIM.E.NTS ON TFIE
1952
Glaser, E. M. and G. R. Hervey
PREVENTION OF MOTION SICKNESS
Lancet CLondon) 1:490-492, March 1952

!,972

Soc Med
1959 PREVENTION AND TREATMENT OF MOTIUA SICKNESS Proc Roy
Glaser, E.M.
52:965-72, Nov. 1959

1,773
Glenn, J.H.,
In:

Jr.

1962

PILOT'S FLIGHT REPORT

Space Flight,
U.S. MannedPP.Orbital
the First A
Results of
119-13L
t CtL.)
.
nn•
ASA
....

February 20,

1962.
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ANTHROPOMETRIC
1963
Godby, R. 0., S. B. Browning, D. S. Belski & E. R. Taylor
MEASUREMENTS OF HUMAN SLED SUBJECTS.
(6571st Aeromedical Research Laboratory, Aercspace Medical Division, Hollo-

man AFB,

New Mexico)

A&L-TDR-63-13, April 1963.

ASTIA AD 407 668

Fifty-seVen human volunteers are used at present in the study of abrupt
ABSTRACT:
Research Laboraacceleration at the Biodynamics Branch of the 6571st Aeromedical
Various standard anthropometric
tory, Holloman Air Force Base, New Mexico.
These data and their analyses
subjects.
these
on
made
been
have
measurements

are presented.
(ASTIA)

Somatotypirng of the aubjects,

performed elsewhere,

is

presented.
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National Research

21-23

ABSTRACT: The, research activities of the Fedtral Aviation Agency in the field
of impacL acceleraLion stress are discussed.
These research activities can be
listed in three major categories:
(1) the further determination of human tolerance
to impact forces; (2) the further determination of forces transmitted to the
occupaats of current civil aircraft during crash impacts; and (3) the further
development of crash safety designs which can contain ,-he crash forces transmitted
to aircraft occupants at levels below the maximum toirance level.

1 ,976
Godshall, W.D.
1962
CALIBRATOR. (Forest
ASTIA AD-280 236

THZ FPL LINEA7 DEADWEIGHT ACCELERO1TTER
products Laboratory, Madison, Wisconsin)

ABSTRACT: An accelerometer calibrator t-at provides a convenient and
satisfactory method of checking the response characteristics of accelerometerE
on an operational basis was constructed at the Forest Products Laboratory.
"The calibration can be made under normal operating conditions of the
accelerometer.

1,977
Goethe, H.
1956
GEDANKEN ZUR EXPERIMENTELLEN UND PRAKTISCHEN PRUFUNG VON SEEIKANKMEITSMITTELN
(CONSIDERATIONS ON THE EXPERDMENTAL AND FIELD TESTING OF
SEA-SICKNESS MEDICAXENTS)
Xrztliche Praxis (MUnchen-GrifeIfing) &(3):8Jan. .21, 1956
ABSTRAC%'T:
Several types of apparatus and methods in use for testing of motion
sickness remedies are described.
The Canadian-built motion sickness simulator
was recom-.ended as producing accelerations and decelerations most analogous to
natural conditions on the ship.
Other testing methods include combination of
below-threshold doses of apomorphine (centiai nervous system sti.mulant) and Barany
rotating-chair stimulation. This method has certain drawbacks since there are individual differences in the reactioi to the drug.
The above r.4thods are suitable
primarily for exploration of the therapeutic properties of the drug.
Field tests
are invaluable for determining the therapeutic properties since long-term simulatibn of sea conditions is almost impossible.
Certain suggestions are offered for
better control of field-test conditions.
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A;STLA AD-.7,

13Q

lhii AGARDograph presents a review of the extensive efforts made
AL.TRACT:
dLring the last 15 years to develop practical transonic wind tunnels and
Emphasis is placed on the design
discusses their performance and limitations.
types
of modern transonic wind tunnels,
and operational characteristics of both
slotted or perforated
longitudinally
either
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on wind tunnels
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Gold,

1961
TOLERANCE OF
A.J., H.E. Hance, M. Kornbauser & R.W. Lawton
(Biosciences Operation, General
MICE TO IMPACT FOL T OWING FREE FALL.
Electric Missile and Space Vehicle Dept., Philadelphia, Pa.)
Reprinted from Federation Proceedings, 20(l):208, March 1961.

A study was made to establish impact tolerance of mice as a function
ABSTRACT.
Restrained mice were placed in
of impact velocity and average acceleration.
a carriage dropped freely from controlled heights and were subjected to
Occurrence of death
controlled inertial loads of relatively short duration.
With only several
was selected as the index of irreversible damage, or failure.
300 -ice responded to impact forces in an
all
of .r~c1.'
ogepntions
all-or none manner, either dyirLg within 30 seconds or surviving indefinitely
By plotting impact velocities against average
without permanent injury.
accelerations for mouse groups having mortality rates of 5% or 95%, tw') hyperAssuming that the 5% mortality curve reprebola-shapod curves werp obtain',d.
sented minimum damage below which no permanent ;njury occurred, lir.its ot
tolerance were found to approximate 20 fps (velocity) and 650 g (accelprz.tion).
Post mortem
For the 95% curve, limits were 35 fps and 1950 g, respectively.
examinations indicated that death resulted directly from sudden displacement
of the c.n.s., particularly of the brain, on impact and that frequentlyobserved pulmonary hemorrhage was of se:ondary importance.

1,980
Cold,

1962
IMPACT TO)LERANCE OF
A.J., H.E. Hance, M. Kornhauser & R.W. Lawton
RE.)TRAI'NMED MICE AS A FUNCTION.OF VFLOCITY CHANGE AND AVERAE DECELERATION.
Aorospace Ned., 33(2):204-208, Feb. 1962.

A study was made to (_ab'lish irmpact tolerance limits for restrained
ABSTRACT:
Mice placed in
mice as a function of velocity change and average deceleration.
a carriage dropped freely from measured heights were subjected to controlled
Mice were observed to respond in all-or none
inertial loads of short duration.

-
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rmnner, either dying within 30-40 seconds er sqrNi\ ig
indefinitely without
pvr:,ýa"k't in I rv.
A"'
'
srvlvc i ,kpc, L was therefore selected as the index
S, .iIt,
constructed from plots of groups having
. , ,,i
•,-iO0 percent) and (b) a low incidence of survival

were asymptotic aL approximately 27 fps and 650 G and 45 fps and

L, respectively.
(1

Limits of high and low probability of survival zones

wo.re thus defined.
Therefore, this experimental approach to establishing design
criteria for protective equipment was found feasible.
Evidence indicated that,
death resulted primarily from sudden displacement of the central nervous system
th.at: frequcnly observed pulmonary hemotrhage was of secondary importance.

'(Authcrs)

1,981
Goldberg, A. and S. Merjan
1955
USE OF THE HAN-S-44 'JdOCK TEST MACHINE AS A
MEANS OF TRANSIENT CALIBRATION FOR BARIUM-TITANATE ACCELEROMETERS FOR AN
ACCELERATION RANGE UP TO 1000 G's.
(Pitman-Dunn Labs., Frankford Arsenal, Philadelphia, Pa.)
Rept. no. S-4336,
March 16, 1955.
ASTIA AD 68 71i.
ABSTRACT: Comparisons wcre made between transient accelerometer calibrations,
steady-state and trinQ.ient calibrations, and accelerometer sensitivities as
determined by the Frankford Arsenal with those indicated by the manufacturer.
Two independent and parallel approaches to the transient calibration of accelerometers were studied by using the JAN-S-44 shock-test machine:
the theoretical
C and the in~egrated-vueuL methodb. Studies indicated tiat the test machine
could be used for accurate transient calibration of BaTiO3 accelerometers.
The
theoretical -G method permitted accelerometer calibration at shock-pulse frequenIcies as low as 60 c and as high as 700 c, and for a 35- to 1000-g shock-acceleration range.
The integrated-output method of calibration produced satisfactory
results when (1) the integrator time constant was 6 or more times larger than
the period of the shock pulse being integrated and (2) the integrator constant
was of sufficient magnitude to facilitate accurate measurement of output
voltages.
1,982
1960
INSTRUMEN'TATION
Goldbcrg, M.N., R.A. Mills and W.V. Blockley
PACKAGE FOR INFLIGETf PHYSIOLOGICAL STUDIES.
(North American Aviation,
Los Angeles, Calif.) WADD TR 60-83,
ASTIA AD-236 039

Inc.

ABSTRACT:
An instrumentation package was developed for the monitoring of
pilot physiological status during flights in the X-15.
Data recorded include
electrocardiograph signals, respiratory flow rates, skin and deep body
temperatures,

and helmet-suit and suit-cockpit pressure differentials.

------

Environmental and flight tests were performed to determine the characteristics
of the package and to survey subject response during stress. The package is
capable of driving a pulse duration modulation (PDM) system for telemetering
pressure data.
DescriptionFt of the components and methods of use are included.

/
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1,983
GIodbloom, A. A., M. L. Kramer, & A. Lieberson
1940
CLINICAL STUDIES IN
CIRCUlATORY ADJUSTMENTS.
VI. PHYSIOLOGIC RELATION BETWEEN POSTURE AND
CARDIAC OUTPUT.
Arch. Intern. Med. 65:178-184

1,984
Goldman, D.E.
1946 MECHANTCAL FORCES ACTING ON AVIATION PERSONNEL
J.'Aviation Med., 17(5): 426-430, October 1946
See also: WADX TR 58-107, Feb. 1946

ABSTRACT: A description of ambient pressure, acceleration, wind blast and
vibration and how these mechanical forces affect Aviation Personnel.

1,985
Goldmann, Jack B. 1962 HUMAN CAPABILITIES IN THE PRONE AND SUPINE POSITIONS:
AN ANNOTATED BIBLIOGRAPHY
(Lockheed Aircraft Corporation, Sunnyvale, Calif.) SP-62-14, May 1962
ASTIA AD 282 780
It is concerned
ABSTRACT: This literature search covers the decade. 1951-1961.
with the ability of man to perform basic operations in aircraft while relegated
to a prone or supine poiition,

and the possible application of man's petxf,)x.Ar.ZC

in spacecraft under similar conditions.
for man are included.

References to t..e design requirements

1,986
Goldstein, A.G.
1959
LINEAR ACCELERATION AND APPARENT DISTANCE.
Percept. Mot. Skills, 9(3):267-269, September 1959

ABSTRACT: This is a pieliminary study of the effects of linear saggital
acceleration upon distance perception.
Thirty-three i.bjecLa .eie a• ...
d
from zero to 60 mph in 10 to 11 seconds in a fluid drive transmission automobile while observing 'an illuminated ring.
Subjects reported changes in
appearance of the ring - size, distance, etc., during forward and backward
acceleration and-deceleration.
McNemars, test of the significance cf changes
was used to compare the effects of diiection of acceleration.

.

.
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1,997
OVER THE ROUTES OF THE COSMOS
1961
Golikov, A. and I. Smirnov
Trans. of Ogonek (USSR) 39(14):2-3, 1961
(Office of Technical Services, Washington, D.C.)
62-24268
March 29, 1962
Information is given on the flights of the dogs Zvezdochka
ABSTRACT:
(fifth space ship), and Belka and Strelka.

1,988
Golikov, A. & I. Kas'yan 1962 BEFORE THE LEAP TO THE STARS
(Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB, Ohio)
ASTIA AD 295 768
21 December 1962
FTD-TT-62-1767/l

ABSTRACT: This article describes the weightlessness training on Russian astronaut6
The action of a galvanic current on the vestibular
A. Nikolayev and P. Popovich.
These experiments, in
apparatus during a weightless condition was studied.
particular, indicated that in the state of wieightlessness the illusioni of anti-,
The excitability of the vestibular apparatus towards
rotation becomes briefer.
7t is established also, that weightlessness
angular accelerations is reduced.
does not lead to the functional turning-off of the otolitic apparatus, and is
only an extreme irritant for it.

1,989
AN ANALYSIS OF THE MAGNAFLUX INSPECTION RECORD OF
1960
Gollub, Fred
WELDED JOINTS ON THE 50-FT CENTRIFUGE. ( U.S. Naval Air Dcv. Center,
ASTIA AD 248 216.
NADC-MA-6027.
Johnsville, Pa.)
ABSTRACT: The 50-foot radius arm of the human cqntrifuge at the Aviation Med.
The data from these inspections has
Acc. Lab. was inspected on 7 occasions.
try to determine the cause of damage
to
order
in
been analyzed by the Eng. Div.
to the arm. All cracks found in the welded joints were bound to the parent
metal, preheated by torch, welded, stress-relieved by torch and finally,
magnafluxed.
1,990
ACCELERATION AND DECELERATION:
1945
Gomez Gomez, L. A.
ORGANISM.
Med y cir., Bogota, 10: 1-19.

INFLUENCE ON RUMAN
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1,9991
Goldstone, N.J.
1961 LAN'ING SHOCK ABSORPTION
In: 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7 L 1961, Washington, D.C.
(Mt. Prospect, Ill.:
Institute of Environmental Sciences, P.O. Box 191)
Pp. 215-224
ABSTRACT: This paper provides design data obtained in a development test program
for an aluminumhoneycomb shock-absorption'system for planetary soft landings.
Test procedures are described.
Data are presented from static and dynamic
crdashing tests of selected aluminum honeycomb specimens, and from drop tests ot
a full-scale model of a lunar landing raft.
A method using laterally unrestrained honeycomb blocks is unsatisfactory
because of inability to react shear forces incurred during impacts or, an inclinec
plane.
Spporting the honeycomb within a piston system is a feasible method.
The magnitude and duraiion of impact decelerations, while higher than calculated
on the basis of Reference I, approximate the levels of design capability of
mechanical and electrical systems for planetary vehicles.
Impa'ct decelerations measured during the most critical drop, .2¼.3 feet per
second onto.a 15 degrees inclined plane, were as follows:
41.5 G extending for 0.003 second
38.2 G extending for 0.007 second
20 G minimum for 0.036 second
The predictability of test vehicle rebound behavior was demonstrated for
all four of the drops.
Stable behavior occurred for drops 1, 2, and 3, and
a low-level unbalanced overturning moment was observed in Drop 4, as predicted
in the dynamic analysis of Reference 2.
1,992
1960
SOVIET SPACE FLI(TTS:
Golikov, A., I. Smirnov and A. Nikolayev
SPACE TRAVELERS (AND) FROM-TIIE EARTH TO AN ORBIT OF MARS.
Trans. of Ogone (USSR) 38(35):2, 4-5, 1960.
Dec. 19, 1960
JPRS: 6402
ABcTRACT:

The first paper discusses the manner in which the dogs (Strelka

and Belka) were selezted, trained, instrumented, clothed, and fed during
their space tlight.
The second paper discusses, In a popular (nontechnical)
way, the well known physiological problems connected with space flight
(effect of weightlessness, how to breath, effect of cosmic rays, etc).

1,-93
Golikov, A. & N. Smirnov 1960 FOUR-LECCED ASTRONAUTS
-sir Information Division, Wright-Patterson AFB, 0--o
AID Rept. No.
ASTIA AD 260 501
-See also: Ogonek 49: 2

61-72

/
.
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1,994
1952 ELECTRONIC ACCELERATION INDICATORS
Goncharskii, L.A.
Elektrichestvo (Russian) n. 12, pp. 54-57
The design principles of electronic acceleration indicators with
ABSTRACT:
moving anode are pointed ,out with reference to a simple theory of these
the relations between
Points discussed in more detail are:
instruments.
for the anode
of
a
collector
use
of
the
advantages
sensitivity;
and
voltage
current in a diode unit; a deter.,ninatirn of the gensitivity of a triode
Formulae are given for determining the
indicator with a moving anode.
current and voltage sensitivity of cn indicator with directly heated
(B.F. Kraus)
filament displaced in a homogenous f~eld.

1,395
CORPJ;LATION OF "C" TOLERANCE TO URINARY
1956
Meehan
Goodall, McC., and JP.
ADRENALINE AND 6'PADRENALINE.
(Paper, American Physiological Society Fall Meeting, Sept. 4-7, 1956)
ABSTRACT: Subjects with either a high, low or intermediate "g" tolerance was
Urin.e samples were collected in accordance with a 3 hr. pre-run,
centrifuged.
1 hr. run, I hr. post-run and a 3 hr post-post-run schedule and bioassayed for
adrenaline and noradrenaline by the 'on Euler method (acta physit:1' scandinav.
All subjects showed a inarkLtd elev titn in the uriio ry output of
22:161, 1951).
- D'i was increased preThe adr,:
both adrenaline and noradrenaline.
.kavpeared related to
I
rit
the
and
dominantly during the pre-run
%t,•,% ty associated with
t'
.
,I,!
,I
.
th,
anticipating
of
the anxiety
The
prudt..• -, '',e ride it..elf.
the ride rather than the ph, .iktig.is
,d arJ -o a somewhat lesser
rin.tg the run
noradrenaline output was inci.v
in general showed
.
tulc=,,"
I ligh 'g'
degree during the post-run ,,a high6r noradrenaline
noradrenaline

out,,t

output thrin

those

telerance subjects,

High 'g'

the noradrenaline output

exposure,

,

,

•..

,

fit! I'I,•d
•

when expose,

.,

A

.

r pre-run

A.

the greater the noradrenal
.

C•ts.

I ,996
Goodall,
In

(control)

-1 -:,d variation in
tOe greater the 'g'
No significant changes in the

g-.''
' exposure,

comwensuzate

drenaline output were noted in thc.•,•
1956)
r. J. Physiol. 187:601.
S....!1

K

,

tih

SYMPATHOADRENAL RESPONSE TO GRAVITATIONAL STRESS.
:962
M.
J. Clin. Invest. 41: 197-202, Feb. 1962.

-
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1,997
Goodall, M., & M. L. Berman
AND 3-METHOXY-4-1IYDROXY
TION OF CEN'TRIFUGATION.

1960
URINARY OUTPUT OF ADRENALINE NORADRENALINE,
MDELIC ACID FOLLOWING CENTRIFUGATION AND ANTICIPAJ,. Clin. Invest. 39(10)1533-1538, Oct. 1960

ABSTRACT: Nine normal males were centrifuged at a'rate of 1 g per 5 seconds to
12 g, or were given a mock centrifuge ride at 2 r.p.m. (equivalent to 0.02 g
forward acceleration) for 3 minutes, respectively.
Each subject was unaware as
to whether he uould receive a real ride or a mock ride, and it was therefore
possible to measuie the sympatho-adrenal response to both centrifugation and
anticipation of centrifugation.
Under high gravitational stress, increased
*arinary adrenaline release seems to be largely related to the emotions, while
noradrenaline release seems more closely related to the physical cnanges (hemodynamics) produced by centrifugation.
Following the increase release of either
or both adrenaline and noradrenaline, there is a conmmersurate r.se in the urinary
output of their common metabolic Droduct, 3-methoxy-4-hydroxymandelic acid.
(AUTHOR)

"-,798
,;ooddy, W. & M. Reinhold
1952
SOME ASPECTS CF HUMAN ORIENTATION IN SPACE.
I.
SENSATION AND MOVE>4ENT.
J. Neurology (London) 75:472-509.

1,099
Gooddy, W. &
(ii)
SENSE
Brain
S,,Y

'. Reinhold
1953
SO'72 ASPECTS OF HUXAN ORIENTATION IN SPACE.
TaE DX•.N.'YAIC NATUME OF NEiZVOUS ACTIVITY (a)
•)TION ;E\SE,;, (b)
OF DIRi-CTION.
76(3):337-363, Sept. 1953.
In this paper we have attempted :c present a dynaric concept o, the

nervous system.

We have suggested that afferent stimuli are strea:ns of Sil¢cissivC

moticon cornplexes

(occurring

perpetually in

t1'e living man') which become t.ýhily

integrated and organizied both on their way to thei cortex, and as a result of
cortical activity.
The cortex lunctifonl in ter.-m.. of qulantity and rate.
The
final motion patt&Lý'-S -rC the basis for percepticn.
Perception itself involves
tile active appreciation of chapqe, here called motion sense.
Sensations are
v'riel
•F•dowed with spatial properties by the aan who perceivcs
them.
They are also pcrceivtd as possessing temporal properties on account of
their serial nrtu:e2.
ýEcause they are endowed with spatial qualities and because
they. ae
in meioe:,, stiauii are perceived as possesring attributEs of direction.'
-ad
f-pr su e r-.
The sense of dircC ien is necessary for spatial orient-arin,,
foruiances as reicing, writing, calculation, and drawing.
Certain patients
demonstrating virieties of spatial disorientation are described.

-599-

2,0crGoodman, B.D.
196'
THE PSYCHOLOGICAL AND SOCIAL PROBLEMS OF MAN IN SPACE:
LITERATURE SURVEY
ýystem Development Corporation, 2500 Colorado Ave., Santa Monica, Calif.)
Field Note 5220, March 2, 1961.
ASTIA AD 252 434

A

ABSTRACT: What type of man will be able to endure the silence and loneliness of
space, with no human voice to speak to him, no human ear to listen? What type of
man can remain alert and maintain his performance, removed from ordinary sensory
stimuli, enclosed in the cramped quarters of a space capsule as it leaves the
earth and all' that is familiar?
A review, of space literature shows that the primary emphasis in research has
been on engineering -- designing the space vehicle to get man into space, and
providing the proper closed ecological system, the necessary controls, displays,
and equipment to make it possible for him tc survive there.
This phase of research
has involved studying man and his physiological needs, and analyzing human tolerances to environmental variances.
An accompanying, but less emphasized phase has
been concerned with the study of the psychological and social problems of man in
space.
It is the purpose of this bibliography to bring together the reports, books>.,..,
and periodical articles published through January 1961 in the specific area of
behavioral science related to space flight, or as it is sometimes called "space
psycholog;."
This area includes social ard sensory isolation, psychological
assessment and training, fatigue, confinement, performance under stress, work
schedules, motivation, weightlessness, idsorientation, emotional stability, and
the day-night cycle.
Citatiors listed are unclassified unless otherwise noted.
All titles are
unclassified.
To facilitate ordering ite-s listed in the Technical lAbstract
Bulletin (TAB) and the Armed Services Technical Information Agency, ASTIA
documents (AD) numbers have been given when available.

2,001
Goodman, B. D.,
1961
LITERATURE SURVEY.

PSYCHOLOGICAL AND SOCIAL PROBLEMS OF MAN IN SPACE - A
American Rocket Society Journal 31(7):863-872, July 1961

ABSTRACT:
What type of man will be able to endure for months or even years t>,
vast silence and loneliness of space, far removed from the sounds and sights
of his natural environments? What type of man can remain alert and maintain his
performance, deprived of ordinary sensory stiruli, enclosed in the cramped
quarters of a space capsule as it leaves Earth, and all that is familiar?
It is the purpose of this bi, i ography to bring together the reports, books, and'
periodical articles published thru the early part of 1961 dealing with the
specific area of behavioral science related to space flight, or as it is sometimes called "space psychology."
This area includes problems of confinement,
isolation, sensory deprivation, weiglitlessness, psychological assessment and
training, motivation and morale, emotiona
tability, boredom and fatigue, performance under stress, and work load.
(AUdHOR)

600
2,C02
(Wright Air DevelESCAPE FROM HIGH PERFORMANCE AIRCRAFT.
1956
Goodrich, J. W.
AD-81 562
ASTIA
56-7;
TN
WADC
opment Ctr., Wright-Patterson AFB, Ohio)

The information presented by this stud) may be sumnimrized as follows for
ABSTRACT:
The maximum linear deceleration is
the conventional ejection seat system.
At
essent'ially constant for a given calibrated airspeed regardless of altitude.
constant calibrated airspeed the rate of tumbling increases with altitude and
approaches a value proportional to the inverse of the square root of the density
At constant calibrated airspeed the duration of g forces is approximately
ratio.
The maximum
proportional to the inverse of the square root of the density ratio.
The
velocity.
of
the
power
the
2.47
as
linear deceleration forces increase
maximum linear deceleration rapidly approaches the limit of human tolerance as the
speed of the aircraft at time of ejection is increaset! above 550 knots calibrated
The aerodynamic and physical characteristics d.efined by the parameter
airspeed.
(C A/A-) are such as to limit the usefulness of the conventional ejection seat
Only
system to the 'Lower part of the speed range cf the 'Century Series' fighter.
by o•ptimization of these parameters, such as may De obtained by the use of a low
drag capsule, can successful escape be expected in the extreme speed range capa(WADC)
bility
of the 'Century Series' aircraft and beyond."

2,003
1959
Goodson, J. E. & J. W. Miller
SETTING.
Aerospace Med. 30(10):79-763.

DYNAMIC VISUAL ACUITY IN AN APPLIED

1. Visual acuity deteriorates in the air with increased target speeds
SUZ-ARY:
in much the same manner as it does in the laboratory whc. ;imilar tagets are
used.
2. The rate of deterioration in acuity, wlen using two targets, seems to
take a linear form over the range of speeds used as opposed to the curvilinear
form taken when one target is used.
3. Deceleration of target speeds has a marked effect on performance of a visual tracking task because of both the changeŽ in speeds and the resulting change
The effect appears to be benificial.
in configuration of the target.
4. Physiological factors peculiar to the flight conditions either did not
effect performance, or else acted in a consistent nanner.
sick, did
5. Anxiety, toward flight, as measured by proneness to become air
not have an effect on performance of the task.
6. All three methods used for testing dynamic acuity discriminated between
speeds.
subject significantly at all
7. While there was considerable learning in the one-target method, no learning took place when the more complex target was used.
2 ,CO4
1962 PSYCHOLOGY OF COSMIC FLIGHT.
Gorbov, F.
Trans. of Aviats~ya i Kosmonavtika (USSR) 44(5):22-27,
(Joint Publications Research Service, New York, N.Y.)
15979
JPRS:
Oct. 31, 1962

1962.

-
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2,005
WELTRAUMSCHIFFAHRT? EINE KURZE STUDIE DES PROBLEMS.
1931
Gord, Biermann
Study of the Problems)
A
Brief
Travel?
(Space
1931)
F. Leuwer,
(Bremen:
ABSTRACT: Early history of the physical and technical problems of rocketry with
a discussion of space travel.

2,006
3ordon, J., k.E. Jensen, W. Sipple, and R.D. Squires 1959 NADC BIOLOGICAL
INSTRUMENTATION SYMPOSIUM OF 10 DEC 1958; FOURTH LETTER REPORT CONCERNING
J.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR99, Dec. 28, 1.959,
ASTIA AD 230 971
ABSTRACT: The electroencephalograph was investigated to determine its usefulness
as a means of monitoring certain aspects of cerebral function in air and space
craft pilots while in flight.
Recording electrodes which include a miniature
transistorized amplifier, capable of recording a useful EEC without bulky
electrical shielding, were 'onstructed to fit comfortably inside a pilot's
head gear.
The system is sufficiently insensitive to head movement, G forces
and vibration.
The following information can be obtained from electroencephalographic tracings:
(1) state of hypoxia, (2) eyes open and eyes closed, and
(3) state of wakefulness.
An EEG, recorded via telemetry, emplcying a miniature
transistorized amplifier and transmitter built into an aviator's head gear was
transmitted for a distance of approximately 50 feet through the laboratory walls.

2,CC7
Gordon, J., R.E. Jenseq, W. Sipple, & R.D. Squires 196C NADC BIOLOGICAL
INSTRUMENTATION SYMPOSIUM OF 10 DEC 1958; FIFTH LETTER REPORT CONCERNING
J.S. Naval Air Development Center, Juhnsville, Pa.) NADC-MA-L601 , May 3, 1960.
ASTIA AD 237 819
ABSTRACT: This report deals with the problems of fabrication, t sting, and
-election of biomedical electrodes suitable for use on human subjects during
flight or simulated flight conditions.
Small light electrodes have been
fabricated which minimize source resistance when the subject's body is in motion
or he is being subjected to high aczelerations.
After testing nmerous
systems on and off the centrifuge., the most satisfactory electro e restraint
system has been fastening corn rubber discs with center',hole of ilectrode and
jelly to the skin, followed by a cork rubber cover.
Electrode paste is used to
secure the electrodes to the scalp for EEG recordings.

-
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2,008
Goria, A. and 3. Mallen
1951 IL RADDRIZZAMENTO PASSIVO DEL CORPO A
VARIE VELOCITA ANGOIARI ED EFFETTI SULUA FUNZIONE RESPIRATORIA E
CIRCOLATORIA NELL-UNOMO.
(Passive Raising To Upright Position At
Various Angular Velocities And Its Effect On Respiratory and Circulatory
Function In Man)
Rivista di Medicina Aeronautica, (Rome) 14: 386-390, July-Sept. 1951

2,009
1962 PROVIDING U.S. SCIENTISTS WITH SOVIET SCIENTIFIC
Gorokhoff, Boris I.
REVISED EDITION
INFOR•ATION.
(Massachusetts Institute of Technology Libraries) Distributed by National
April 1962
Science Foundation'. Washington, D.C.
ABSTRACT: The present report seeks to..rovide detail of a reference nature on
the form and extent of Soviet scientificinformation in the original language
ind on what is being done to make such data available to American scientists
and engineers who are not familiar with Russian.

2,010
.Goshen, C.E.
1961
MAN IN SPACE AND PSYCHOLOGICAL RESEARCH.
Astronautics, 6(3):38-39, March 1961

ABSTRACT: Reviews physiological problems of space flight. Clarifies
distinctions between physiological and psychological research as an aid
to proper utilization and interpretation of precious data from early
manned spaceflight.

2,011
Gosvami, S. L., C. p. Trivedi and R. K. Gupta
MOTION INDUCED STRESS IN RATS.
In
Arch. Int. Pharmacodyn 134:1-9, Nov.

1961
1,

A PRELIMINARY STUDY OF

1961

2,012
Gottlieb, S.
1948 STATIC AND DYNAMIC TESTS OF A T=ICAL FIGHTER PL.OT'S
SEAT INSTALLATION FOR A 40 G CRASH CONDITION
(Naval Air Material Ctr., Aero Struc. Lab.)
NAM 24102, Part I Jan 12, 1948.
ASTIA ATI 37398
ABSTRACT: Tests were conducted on a standard R4D pilot seat and reinforcements
made after each failure until sept demonstrated its ability to withstand a 40 g

-
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deceleration load at the c.g. of a 200 lb. dummy in head-on-crash condition.
Dynamic tests were made in the NAES drop test machine and static tests were made
by applying loads to a steel plate behind the dummy acting through its d.g.
Several reinforcements consisted of replacing dural parts with 4130 steel of
same gage were required to enable seat to withstand 40 g when shoulder harness
Reinforcements added 3-1/2 lbs. to original seat
passed over fuselage bar.
Harness was found to transmit all applied load to seat
installation weight.
Reinforced seat withstood
In a 1:2 ratio of shoulder harness to lap harness load.
20 g when shoulder harness was passed over seat back to floor attachment.
Recoimended static loads for transport type seat under 40 g loadings are 3000
lbs. shoulder harness toad and 6000 lbs. total lap harness load at 400 upward.

2,012
1948 STATIC AND DYNAMIC TEST OF A TYPICAL PILOT'S SEAT
Gottlieb, S.
INSTALLATION FOR A 40 G CRASH CONDITION
ASTIA AD 51 489
(Naval Air Material Ctr) NAM 24102, Part 2, 2 Sept. 1948.
ABSTRACT: The A N Standard 7505 seat used in F6F single-engine fighters was
tested to determine what ultimate static carry through structural strength is
required to withstand the loads resultimg from a 40 g deceleration of about 0.1
The
sec. duration at the cg of a 200 lb dummy in a head-on crash condition.
harness loads were measured and the Bureau cf Standards ring dynamometer used
It is concluded that the F6F seat
to measure the harness loads was evaluated.
supporting 40 g dynamic loads of
of
with reinforcements is structurally capable
shoulder harness and lap
between
load
of
distribution
7300 lbs. The general
determined with the BuSTds
loads
The
ratio.
2
to
1
a
is
upward
harness at 400
These results indicate that dynamic calibration
rings are consistently low.
may materially imvrove the accuracy of the dynamometer.

2,013
A "HUMKN CENTRIFUGE" FOR RESEARCH
1955
Gotzlinger, J. & E. Helsing
ASEA Journal 28(5-6):75-83
INTO PHYSIOLOGICAL FLIGHT STRESSES.
May-June 1955
ABSTRACT: A description of the centrifuge installed at the medical research
institute, Karolinska Institute, Stockholm, Sweden, for use in physiological
The mechanicnl dcsign, the
investigarions involving man as well as animals.
are also discussed.
dpvices
setting
and
regulation
and
machinery
driving
2nd ABSTRACT: Centrifuge installed at medical research institute, Karolinska
Institute, Stockholm, for use in physiological investigations with human being
and also for tests on animals, mechanical design, driving machinery, and regulation and setting devices.
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2,014
Gougerot, L.
1940
EFFETS PHYSIOLOGIQUES DES FORCES D'INERTIE. ETUDE DES
EFFECTS CIRCULATORIES. RESPIRATORIES ET VESTIBULAIRES CHEZ L'AVIATEUR.
(The Physiological Effects of Inertia Forces. Study of the Circulatory,
Respiratory and Vestibular Effects in the Aviator)
(Paris: Maloine, 1940)

2,015
PERSPECTIVES PHYSIOLOGIQUES SOULEVEES PAR LE PROBLEME
1947
Gougerot, L.
ASTRONAUTIQUE (PHYSIOLOGICAL PROBLEMS OF SFACE FMa1T) Md. aeronaut.
"263-,4
2,016
Gougerot, L. 1953 IA LOI DE WEBER-FECHNER ET VARIATONS DE LA PESANTEUR
APPARENTE (The Law of Weber-Fechner and Variations of the Apparent,
Gravity)
Medicine Aeronautique (Paris) 8: 119-125.

2,017
LIMITATIONS OF THE PILOT IN APPLYING FORCES
1936
Gough, M. N. & A. P. Beard
TO AIRPLANE CONT OLS.
(National Advisory Committee for Aeronautics, Washington, D. C.) NACA TN
550. Jan. 1936.
2,018
Gowdey, C. D. & J. W. earce
1955
A SELECTED BIBLIOGRAPHY OF THE 04N
LITEZATURE ON AVIiTION MEDICINE 1945-1955.
(Defence Research Board, Department of National Defence, Ottawa, Canada)
Rept. DR-9, July 1955.
ASTIA AD 87 331

2,019
Gozulov, S. A.
1956
K VOPROSU 0 KUYULYATIVNOM VLIYANII USKORENIY.
(THE
PROBLEM OF CUMULA IVE EFFECT OF ACCELERATION).
Voyenno-meditsinskiy Zhurnall
(Military Medical Jourral) 10:55-59, 1956.
(Translation in USAF Air
Intelligence Information Report "Two Problems in Acceleration: Cumulative'
Effect
.- and X-Ray Examinations".
IR-1600-57. 23 July 1957)

-
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2,020
1959 0 PERENOSIMOSTI VOZDUSHNOGO POTOKA DEYSTVUYUSHCHEGO
Gozulov, S. A.
(Ability to Withstand Air Current
KATAPULTIROVANII
PRI
LETCHIKA
NA
of Ejection)
Process
the
During
Pilot
a
Upon
Acting
(12):40-44, 1958)
(Trans. of Voyenno-Meditsinskiy Zhurnal (USSR)
59-19708
(SLA Translations Center, Chicago, Ill.)

2,021
RESPONSE OF SOME LINEAR SYSTEMS
1952
Graham, E.W. & A.M. Rodriguez
BUFFETING.
AIRCRAFT
TO
REFERENCE
WITH
TO RANDOM FORCES
(Douglas Aircraft Co., Inc., Santa Monica, Calif.) Rept. No. SM-14517,
Sept. 1952. ASTIA AD 240 250.
In connection with aircraft buffeting, some studies are made of
ABSTRACT:
No attempt is made to consider
mechanical systems subjected to random forces.
Instead, highly simplified systems are chosen
an actual aircraft structure.
in order to clarify some of the fundamentals of the problem. Some results are
reviewed for free particles and simple oscillators subjected to random forces,
considering the transient response in addition to the steady state. An oscillator plus a lever is studied, the fulcrum of the lever corresponding to a nodal
Two oscillators which are coupled
point fo'r one mode of an oscillating beam.
for response of a uniform
equations
the
Finally,
present.
is
through damping
The forcing functions considered are concentrated at
slender beam are given.
a point in space and include a single forcing frequency, a white spectrum and
(The response to the white spectrum is the Brownian
a truncated white spectrum.
(Author)
The damping is external and applied at a voint.
motion of the system).

2,022
PERFORMANCE OF HIGH-VELOCITY
1961
Graham, R.A., G.E. Ingram, & W.D. Ingram
PROPELLANT GUN FOR CONTROLLED IMPACTS.
(Sandia Corporation, Albuquerque, New Mexico) ,c-4652. Nov. 1961.
ABSTRACT: The performance of an extensively modified U.S. Army 40 mm gun for
Various projectile velocities in
producing controlled impacts is described.
by varying the amourt of a fastachieved
are
fps
3200
to
fps
of
200
range
the
burning propellant.

2,023
1939 LES EFFETS PHYSIOLOGIQUES DU VOL EN AVION AUX HAUTES
Grandpierre, R.
ALTITUDES (The Physiological Effects of Flight in Aircraft at High
r9
R Altitudes)pa
Revue de physioth~rapie (Pa~ris) 15: 49-73
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2,024
ELEMENTS DE MEDICINE AERONAUTIQUE.
1948
Grandpie.re, R., et al. (Eds.).
502 pp.
(Paris: L'Expansion Scientifique Francaise, 1948.)
2,025
INCIDENCES 'PHYSIOPATHOLOGIQUES DE L'EMPLOI
1958
Grandpierre, R., & P. Bouverot
DES FUSEES COMME MOYEN DE TRANSPORT (PHYSIOPATHOLOGICAL FACTORS IN THE USE
Concours med. 80:265-267, 269-270
07 ROCKETS AS A MEANS OF TRANSPORTATION)

2,026

iCL=C1959 SIG
B. Tvsdn
AND LIMITATIONS OF RESEARCH ON ANIMALS AND MAN BY MEANS OF CENTRIFUGES
(INTERET ET LIMITES DES RECHERCHES EFFECTUEES SUR L'ANIMAL ET SUR L'HOMME
Medecine Aeronaut. (Paris) 14(4):325-327,
AU MOYEN DES CENTRIFUGEUSES).
August 1961

Grandpierre, R, F. Violette, F. Flandrois and J.

ABSTRACT: Outlines the development of the centrifuge from the time of Darwin.
Observes that, because of inherent limitations in the centrifuge, suolh as the
mechanical limitation on rate of acceleration and the difficulty of analyzing
data derived from experiments with animals of a different physical configuration and acceleratico susc-ptibility from those of man, the cenLrifuge will
be most useful as an instrument of applied rather than basic research.

2,027
Grandpierre, R., F. Violette, R. Loubiere & G. Chatelier
DU VOL SPATIAL ( Physiology of Space Flight )
Forces aeriennes francaises (Paris), 14(159):789-823,
14(160):969-986, June 1960.

1960

PHYSIOLOGIE

May 1960 and

ABSTRACT: A review discussion is presented of the pertinent physiologic factors
Consideration is given rn (1) cosmic flight accelerainvolved in space flight.
tion and deceleration tolerances; (2) biologic effects of weightlessness; (3) the
kinds, distribution, and variations in intensities of radiations which may be
encountered in space flight, the attendant biologic effects (acute, secondary,
delayed and chronic, genetic), tolerable dosage, and means of protection; and
(4) problems attendant to prolonged life in a closed cabin system. Included in
the latter are discussions on (a) fundamental respiratory requirements and regeneration of the cabin atmosphere, (b) sources of oxygen and methods of eliminating carbon dioxide, (c) the utilization of urine and collection of water vapor,
and (d) the nutritional requirements of astronauts. (Aerospace Medicine 31(10):
Oct. 1960).
873.
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2,028
Grandpierre, R., F. Violette, R. Loubiere and G. Chatelier
PHYSIOLOGIE DU
VOL SPATIAL
(Physiology of Space Flight)
Forces aeriennes
francaises, 14(159):789-823, Hay 1960 and 14(150):969-986, June 1960
ABSTRACT:
The following ,subjects are reviewed:
Acceleration and deceleration
'tolerances, weightlessness, radiation, prolonged life in a space cabin, oxygen
regeneration, utilization of urine and collection of water vapor, and the
nutritional requirements of astronauts.
(Aerospace Med. 31(10):873, Oct. 1960).

2,029

Grandpierre, R., F. Violette, F. Flandrois, and J.B. Tosan
1961 INTERET ET
LIMITES DES RECHERCHES EFFECTUEES SUR LVANIMAL ET SUR L'HOMME AU MOYEN DES
CENTRIFUGEUSES (interpretations and LiuikLaLLons of Research Done Upon
Animals and Man by Means of Centrifuges)., In Bergeret, P., ed., Bio-Assay
Techniques for Human Centrifuges and Physiological Effects of Acceleration.
( London, New York, Paris: Pergamon Press, 1961)
AGARDograph 48.'
Pp. 140-146.
ABSTRACT: Following a brief history of the centrifuge since Darwin (1794) the
authors discuss the use of centrifuges for studying long duration g, and their
technical limitations, especially when extremely rapid accelerations are involved.
They then emphasize the limitations of the evaluation of data obtained.
The
difference between the 2-feet vertical attitude of man and the 4-feet horizontal
attitude of the animal is not only of an anatomic nature, and orthostatism physiologically results in important vascular regulations, which implies much caution
in the evaluation of data obtained.
Summing up, fundamental physiological
research is likely soon to be completed, and the use of centrifuges will be restricted to applied research, namely new technique and material testing.

2,030
Grandpierre, R., F. Violette, J. Fabre and Y. Houdas
1q61
PHYSIOTCGICAL
PROBLEMS PRESENTED BY SUPERSONIC EJECTIONS. I. (PROBLEMES PHYSIOLOGIQUES
POSES PAR LES EJECTIONS SUPERSONIQUES. I)
Forces aeriennes francaises
no. 175, pp.' 667-678, November 1961
ABSTRACT: At speeds near 1100 k.m./hour many present-day trpes of ejection
seats do not properly protect the-pilot; consequently, the ejection mortality
rate at these speeds is high.
This report analyzes the disturbances produced
by the different physical parameters of high-speed ejections, and the rz1ationships between seat spin, seat mass, altitude, and deceleration.
It discusses
the problem of rotation during free-fall after seat separation and control of
rotation by parachutists.
A concluding section outlines the MrZthanical and
physiological effects of ejection and rotation upon both the human body and
equipment.
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2,031
1962 MODIFICATIONS
Grandpierre, R. R. Angiboust,_-G. Chatelier, and L. Leitner
OF CORTICAL ELECTRICAL ACTIVITY IN ANIMALS SUBJECTED TO DIFFERENT ACCELERATIONS.
J. Physiol. (Patis) 54:347-348, March-April 1962 (•rance)
In

2,032
OUTLLNE OF THE FIRST
1962
Grandpierre, Angiboust, and Chatelier
PHYSIOLOGICAL RESULTS FROM THE FRENCH BIOLCGICAL ROCKET EXPERIMENT.
July-Aug. 1962
Revue de medecine aeronautigue (Paris), 1 (4) : 69.
.IA_":-P.CT: A raL expo4d to complex accelerations in the head of a Veronique
rocket launched into space revealed an intense cortical activity which
In contrast to this cortical activity, the
persisted throughout the flight.
the hundredth second of the ballistic
until
stable
remained
rhythm
reticular
periuZ when the reticular tracing flattened out, decreased progressively, and
Cardiac end respiratory rhythms also decreased.
exhibited slow waves.

2,033
FRACTURE OF THE VERTEBRAL END-PLATE IN THE
1957
Grant, C. A., tr. 0. Perey
An Experimental Biomechanical Investigation.
LUMBAR SPINE.
Acta Orthopaedica Scandinavica, Supplementum No. 25.
(See Perey)

2,034
PROBLEMS IN AVIATION MEDICINE AFFECTING MILITARY AVIATION
1941
Grant, D. N. W.
J. Aviation Med. '12: 274-279.

2,035
THE GENERAL MISSION OF MILITARY AVIATION MEDICINE
1942
Grant, D. N. W.
J. Lab. & Clinical Med. Vol. 28, Part I, pp. 577-585.
....It
ABSTRACT: 1he development of aviation has presented new medical problems,
demands
unprecedented
acceleration,
want,
oxygen
of
has brought with it problems
The
on the special senses, the-nervous system, the heart, and othcr organs.
flying
of
care
and
sLection
the
of
that
medicine,
aviation
of
general mission
_personnel is and always has been intimately associated with National Defenbe.
The author of this paper discusses the general mission of military aviation
30,000 new pilots each year must be chosen not only for their ability
medicine.
to learn to fly, but also from the standpoint of their ability to withstand the
stress of operational flying over a lung period of time.

____
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2,036
Grant, F. C.
1959
IMPORTANCE OF THE VARIATION OF DRAC WITH LIFT iJ M:INIM1IZATION OF SATELLITE ENTRY A'.CELERATION.
(National Aeronautics and Space Administration, Langley Research Center,
Langley Field, Va.)
Tech. Note D-120, Oct. 1959.
ASTIA AD 227 118
ABSTRACT: The present investigation shows that the use of realistic drag polars
leads to lower peak accelerations than those obtained on the assumption of
constant drac coeff.icient, which, in effect, limits the aerodynamic coefficients
to the low-drag side of the maximum lift-drag ratio. An acceleration parameter
is derived which defines the minimum peak acceleration in terms of a simple
integral of the aero-dynamic coefficients of the vehicle.
Ntmerical calculations are presented for an entry vehicle with a simplified but
realistic ccmplete drag polar. The assumed vehicle had a maximum lift-drag rate-:
of 2.8.
For an entry angle of 60, the peak acceleration is reduced to 1.1 g units
as compared with 2.5 g units on the assumption of constant drag coefficient.
Corresponding values for 120 were 4.1 g units and 8.3 g units.
Entry conditions
were 25,900 ft/sec at 350,000 feet. The numberical calculations confirm a simple
physicalargument which indicates that for entry with minimum peak acceleration,
the initial portion of the trajectory should be flown near maximum lift
coeffic-,
ient. The calculated minimum values of acceleration are roughly proportional to
the square of the entry angle. The results obtained by use of the derived
acceleration parameter are in good agreement with the numerical calculations.

2,037
Grant, F. C.
1960
ANALYSIS OF LOW-ACCELFRATION LIFTING ENTRY FROM ESCAPE
SPEED.
(National Aeronautics and Space Administration, Washington, D. C.)
NASA Technical Note D-249; ASTIA AD-237 476
ABSTRACT: An earlier analysis of lifting satellite entry for circular orbit
velocities is extended to the case of parabolic orbit velocities.
Simple
formulas are derived which yield approximations to the minimum loadings for
steep entries.
The general advantage of operation or the high-drag side of maximum lift-drag ratio is demonstrated analytically.
The optimum character of
modulation from maximum lift
coefficient is shown.
A principal parameter is
shown to be the ratio of maximum lift
coefficient to minimum drag coefficient.
The analytical results are compared with those of detailed numerical integrations
for an entry vehicle with,a simplified but realistic lift
polar.
(AU"TOR)
2,'38
Grant, F. C.
1960
MODULATED ENTRY
(National Aeronautics and Space Admisistration, Langley Station, lia.)
NASA Tech. Note D-452, Aug. 1960, NASA N62-71026.
ASTIA AD 241 616
ABSTRACT: The technique of modulation, or variable coefficients, is discussed
and the analytical formulation is reviewed.
Representative numerical results

610

of the use of modulation are shown for the lifting and nonlifting cases.
These
results include the effects of modulation on peak acceleration, entry corridor,
and head absorption.
Results are given for entry at satellite speed and escape
speed.

2,039
Grant,

R.T. and E.B. Reeve

1951

OBSERVATIONS ON THE GENERAL EFFECTS

OF INJURY IN MAN, WITH SPECIAL REFERENCE TQO
(London:
H.M. Stationery' Off., 1951)

SHOCK.

'2,040
Graveline,

D.

E.

et al

1961

BY WATER IMMERSION.
(Paper, 32nd Annual Meeting,
Chicago,

PSYCHOBIOLOGIC EFFECTS OF HYPODYNAMICS INDUCED

Aerospace Medical Association,

24-27 April 1961,

Ill.)

ABSTRACT: Utilizing a technique involving whole body immersion in water, a
hypodynamic environment was produced in which the normal weight sensations were
removed and movement was effortless.
This experiment was conducted with one
subject for a 7-day period during which time extensive biologic data were collected. There are definite indications that pronounced functional impairment results
from prolonged exposure to hypodynanic conditions.
Following the period of
immersion marked changes of zardiovascular reflexes and diminished muscular tone
were apparent.. Hematologic investigations .nd extensive biochemical studies on
blood and
nrine show significant changes, and there is a gross disruption of
psychomotor effectiveness.
In general, this study suggests that during prolonged
space flight under true weightless conditions the organism may attain a critical
state of deconditioning which will seriously attenuate his tolerance for reentry stresses and the normal gravitational environment.
(Aerospace Med. 32(3):
232, March 1961).

2,041
iraveline, D. E.
et al
1961
PSYCHOBIOLOGIC EFFECTS OF WATERIKERS1 ON-INDUCED HYPODYNAICS
Aercspace Medicine 32(5):387-400, May 1961.
SU,?ARY:

Utilizing a technique involving whole-body

immersion in water,

a

hypodynamic environment was produced in which the normal weight sensations
were removed and movement was effortless.
This experiment was conducted
w ith one-uf
ct-fora -evn- day period dur•-ng whic time extensive biologic
data were collected.
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There are definite indications that pronounced functional impairment results
There is a marked
from prolonged exposure to hypodynamic conditions.
decrease in the need for sleep, and sleep characteristics observed in this
quaii-weightless environment permit us to hypothesize a specific biological
suggesting that it provides a psriod of recovery from
function for sleep,
the neuromuscualr "debt" accumulated by man in counteracting the effects
of gravity. Following the period of imnersion, marked changes of cardiovascular reflexes and diminished muscular tone were apparent. Hematologic
investigations and extensive biochemical studies on blood and urine show
some interesting changes, and there is a gross disruption of psychomotor
In general, this study suggests that'during prolonged space
effectiveness.
flight under true weightless conditions the organism may attain a critical
state of deconditioning which will seriously attenuate his tolerance for
Investigation
re-entry stresses and the normal gravitational environment.
into this area must continue in an effort to further assess these effects,
and then to develop appropriate protective devices or techniques.

2,042
PHYSIOLOGIC EFFECTS OF A
1961
Graveline, D. E. and G. W. Barnard
STUDIES
SHORT-TERM
HYPODYNAMIC ENVIRONT-ENT:
Aerospace Medicine 32(8):726-736, Aug. 1961.
To study the metabolics and functional responses of the body to
ABSTRACT:
a state of relative muscular inactivity, four Ss were studied after 6, 12,
Supported by water and a form-fitting
and 24 hours of water immersion.
altered and movement became relatively
was
couch, normal weight sensation
table and
on the Ss included tilt
obtained
studies
Functional
effortless.
heat chamber tests as well as the responses to headward acceleration.
Pertinent psychomotor tests and evaluations of muscle strength were also done.
The findings were discussed with reference to protective measures needed for
orbital flight to enable man to adapt to the new set of environmental demands.
(Tufts).

2,043
THE PHYSIOLOGY OF ACCELERATION.
1943
Gray, G.W.
(New York: Harper & Bros.,
Gray, G.W., Science at War.

1943).

pp.

240-243.

612

2,044
ROCKETS IN ENVIRONMENT. PHASE I.
1961
Cray, P. D., N. A. Williams et al.
PARAMETER STUDY. (Aerojet-General Corp., Azuza, Calif.) Rept. no. 2112;
Contract AF 04(611)7441, Proj. 3058-03, Oct. 1961, ASTIA AD-275 189
ABSTRACT: Design criteria for space propulsion systems is being studied by
defining the space environment, determining the behavior of rocket engine
materials and componenents in this environment, developing design criteria
based on the results of these material behavior tests, and designing a
piggyback space experiment to verify the conclusions and design criteria
established previously. Environmental factors to be considered include:
radiation (nuclear, infrared, and ultraviolet), micrometeroids, temperature,
vacuum, and zero gravity. Environmental factors constituting the space
environment between 300 and 22,000 n.mi. altitude were defined. The propulsion
system materials and components most likely to be exposed to this environment
were established, and available data regarding the behavior of these materials
in the space environment were surveyed. Deficiencies in these data were
determined, and appropriate tests were planned for obtaining data now lacking
(AUTHOR)
2,045
RELATIONSHIPS BETWEEN OCULOGYRAL ILLUSIONS AND NYSTAGMUS
1953
Gray, R. F.
(U.S. Naval Air Development Center, Johnsville, Pa.) AMAL Proj. NM 001-111302.

2,046
,Gray,

R.F.
1954
RESPONSES OF BLINDFOLDED SUBJECT TO TILT FROM
HORIZONTAL POSITION.
(U.S. Naval Air Development Center, Aviation Med.
Acceleration Laboratory, Johnsville, Pa.)
Rept. No. NADC-MA-5407,
23 July 1954.
ASTIA AD-41658.

ABSTRACT:
Blindfolded subjects were moved and positioned manually while lying
supine on a tilt-table which could be rotated around any one of 3 major axis.
The effects of gravity and of the force turning the table served to partially
simulate the effects of the thrust of the engines.
As the velocity of tilt
or turn was increased, the reaction times of the subjects were reduced until,
at the higher angular velocities, the choice reaction times leveled off at
approximately .200 or .50 seconds, depending on the type of response switch.
Measurements of pointing vertically while tilted indicated that in the headfoot plane of rotation, there would most probably be a continuously more
exaggerated sense of tilt
as the total amount of tilt
increased.
It is thought
that the unusually rapid responses, in the main, are due to kinesthetic
sensation.
Also, insofar as can be determined by discontinuous non-tracking
studies, a combination of the pressure, vestibular, tactile, and kinesthetic
senses would be better than vision for controlling rapid oscillations in aircralft
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2,047
Gray, R.F.
1955
TIME REQUIRED TO RAISE THE ARM IN RESPONSE TO TONIC
ELECTRICAL STIMULATION.
(Naval Air Development Ctr., Johnsville, Pa.)
Project N@ 001 111 303, 31 Dec. 1955.

ABSTRACT: Since preliminary experiments had indicated the possibility, it is
hoped that a stimulus will be found which would be of assistance in speeding
the response of aviators.
An adequate stimulator was purchased.
It was
observed that when both stimulating electrodes are placed on the same muscle,
there is an optimum position for each electrode.
Under the conditions of this
study, then, there will be two motor points for each muscle rather than only
one as in the customary arrangement of electrodes.
A pulse of direct current
which contracts muscle has been found to cause less skin irritation if maintained for a short period of time.
The voltage must, of course, be higher when the
time of application is reduced. Two hundred and fifty volts maintained for
.0001 second has been chosen' as the most practical stimulus to be used. Muscle
has been regularly contracted in response to a stimulus of only .00001 second
duration at 250 volts.

2,048
Gray,

R. F., & J. L. Brown
1955
VARIATION OF HUMAN RESPONSES WITH VARIATION
OF ACCELERATION'PATTERNS.
(Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 111 302; 31 Dec. 1955

ABSTRACT: The first study in this series was for the purpose of relating response
to rotation on a human centrifuge to the pattern of motion of the centrifuge at
onc radius.
The duration of apparent motion of the visual field during acceleration was found to increase with increase in the duration of angular acceleration
and with reduction in the magnitude of acceleration.
The study suggested,, also,
that dizziness due to head motion on the centrifuge was due to coriolis acceleration and that this acceleration acted on the organs of the ear which respond primarily to linear accelerations, rather than, as is usually assumed, on those organs
which respond primarily to rotation. Two other conclusions are suggested by the
data; (a) that the spining of the visual field in response to rotation is not dLe
to eye movement, and (b) that the false perception of the vertical in aircraft,
called "the leans" is, as hypothesized by Armstrong, due to a perception of the
vertical.
Furthermore, the data suggest that persons subject to "the leans" can
be distinguished on human centrifuges from persons not subject to "the leans".

2,049
Gray, R. F.
1955
THE EFFECTS OF TONIC ELECTRICAL STIMULATION AS A MEANS OF
COMBATING ADVERSE CIRCULATORY DISTURBANCES CAUSED BY ACCELERATION.
(Naval
Air Development Ctr., Johnsville, Pa.) NADC-MA-5501; ASTIA AD-55 215
ABSTRACT:
Electrical stimulation which caused strong painful contractions of the
muscles of the abdominal wall did not significantly increase the G-level at which

/
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the subject lost sight of peripheral lights. Nor was there a significant increase
in the G-level at which peripheral light loss occurred when the muscles of the
Because of the low protection
thighs were contracted by the electrical current.
afforded and the high degree of subject discomfort, this method of protection
(AMAL)
against G-force is considered to be impractical.

2,050
Gray,

PHASE
MISCELLANEOUS TESTS AND MINOR INVESTIGATIONS.
1955
R. F., et al.
V. THE EFFECTS OF TONIC ELECTRICAL STIMULATION AS A MEANS OF COMBATING
(Naval Air
ADVERSE CIRCULATORY DISTURBANCES CAUSED BY ACCELERATION FORCES.
Project NM 001 103 300; TED ADC AE-1402
Development Ctr., Johnsville, Pa.)
31 December 1955

G-tolerance was recorded when the abdominal muscles were strongly
ABSTRACT:
contracted by electrical current, when the muscles of both thighs were contracted
by electrical current, and when there was no electrical stimulus. The increase
in G-tolerance which occurred during the exposures to electrical contraction of
these muscles was found not to be significantly different from the increase in Gtolerance which occurred following a similar number of exposures to acceleration
It was concluded that tonic electrical stimulation of muscle was not a
only.
useful means of protection against the adverse effects of acceleration.

2,051
RELATIONSHIPS BETWEEN OCULOGYRAL ILLUSIONS AND
1956
Gray, R.F.
(U.S. Naval Air Development Center, Johnsville, Penn.)
NYSTAGMUS.
ASTIA AD-107 773.
August 1956,
NADC-MA-5609,

ABSTRACT:
Four human subjects were exposed to various angular accelerations
It was observed that nystagmus
during 228 runs on a human centrifuge.
(oscillatory eye movements of a sawtooth waveform) occurred at times when no
oculogyral illusions (visual illusions of rotation) were reported, and oculogyral illusions occurred at times when no nystagmus could be distinguished.
It is concluded that not all nystagmus causes oculogyral illusions.

2,052
MECHANICAL SYSTEMS SUGGESTED FOR G PROTECTION.
1957
Gray, R. F.
NADC-MA-5708;
(Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 144 106

15 July 1957

ABSTRACT: A mechanical system is proposed as a means of increasing tolerance to
The subject is assumed to be completely underwater in a suit and
acceleration.
helmet, both capable of resisting a high pressure atmosphere transmitted through
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the water from the subject's chest. Analysis of the system indicates that it
could protect against loss of blood from the head and consequent blackout at
levels of acceleration considerably higher than 100 G units. However, distortions
of organs and blood vessels withing air-containing spaces of the body would tend
to establish much lower tolerance levels since blood bessels within the top
It is possible
part of the chest would tend to collapse and cut off circulation.
that circulation through the collapsed blood vessels could be restored by pumps
Respiration could be provided by
acting to change the volume of the suit.
to
the subject. This could be under
air
supplied
of
the
cycling the pressure
voluntary control. The suit could serve as a pressure suit for high altitude
flying since pressures within the body would be exactly counterbalanced by
(Author)
pressures outside the body.

2,053
VARIATION IN DURATION OF OCULOGYRAL
1958
Gray, R.F., & R.J. Crosbie
ILLUSIONS AS A FUNCTION OF THE RADIUS OF TURN.
(Naval Air Development Ctr., Johnsville, Pa.) NADC MA 5806, May 1959
ABSTRACT: Two subjects were exposed on a human centrifu e at radii of 8, 19,
They
for 7.1 seconds.
33, and 50 feet to angular accelerations of 0.03 rad/sect
were usually kept at the maximum angular velocity of 1.71 rad/sec for a period
of 45 seconds and then decelerated according to the normal stopping pattern of
the centrifuge in which there was a logarithmic decrement in speed, with a
With increase in the radius of turn,
deceleration time constant of 4 seconds.
there was an average decrease in duration of visual illusions of rotation (oculOComparing the radius effect with the effect due to repetition,
gyral illusions).
this decrease was seen to be significant for the first oculogyral illusion during
rotation and was significant for the first postrotatory oculogyral illusion.
At the 50-foot radius additional illusions of rotation, occurring at the same
time as the first oculogyral illusion during rotation, but opposite in direction,
Such oppositely directed illusions
were occasionally reported by one subject.
Appendices include an analysis of the
were never reported at smaller radii.
effects of rotation on a fluid filled ring at various radii and a description of
which occur on centrifuges. (Author)
some sensations of rotation and tilt

2,054
Gray,

(.S.

R.F. & M.G. Webb 1958 PRELIMINARY STUDY OF G TOLERANCE OF A SbBJECT IN
THE G-CAPSULE, PRONE POSITION
Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR59, July 8, 1958.

ABSTRACT: The C-Capsule is a device for testing some theories of protection of
subjects against acceleration by use of complete immersion of the subject and
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by pressurization of his respiratory system through the water against the rigid
walls of the capsule to hold his respiratory system at a constant volume.
This device was tested at AMAL on the 50-foot centrifuge.
The subject was seated
in an upright position within the capsule facing away from the center of rotation
and was exposed to constantly increasing levels of acceleration from 1 to 9 Q.
The subject held his breath during each period of centrifuge rotation.

2,055
Gray, R.F. & M.G. Webb
1959
HIGH G PROTECTION
(Paper, Aero Medical Association Meeting, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: The principal distortions of the body of a person exposed to
increased acceleration include displacement of blood within the body with
undesirable secondary effects such as (1) loss of vision, (2) loss of
consciousness, (3) petechia, (4) pain, (5) heart failure.
Other distortions
in various parts of the body may also lead to pain. Advantages, problems,
and limits of older types of G protective systems are discussed.
Theories
are presented for methods of using liquid or form-fitting external supports
for the body along with respiratory pressurization to counteract the distorting forces.
Actual devices worked out to apply these theories are shown.
These devices include: (1) the "Mayo tank" first used by Wood, Code, and
Baldes in 1942 to test G protection by submersion in water. This has been
slightly modified to bring about substantial increase in G protection in
1958; (2) the 'G-capsule" and associated equipment which most thoroughly
of all devices so far built, is an application of these new theories of
body support; and (3) the "N A S A-A M A L moulded couch" built by the
National Aeronautics and Space Administration according to some of these
ideas and incorporating several other deviceL or procedures such as partial
supination to avoid chest pain as indicated by Wright AFB studies. Through'
the use of these various devices during the past year, several new records
of tolerance to centrifugal acceleration have been established, indications
have been gained for improvements on these devices, and it is expected that
higher levels of G tolerance will at attained.
(J. Aviation Med. 30(3): 185-186, March 1959)

2,056
Gray, R. F. and C. C. Collins
19%9
PILOT PERFOR•ANCE AND TOLERANCE STUDIES
OF ORBITAL RE-ENTRY ACCELERATIONS.
(U. S. NADC, AMAL, Johnsvilla, Pa.)
Letter Rept. TED ADC AE-1412, Sept. 1959.

j
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2,057
Cray, R. F. & M. G. Webb
1959
PROTECTION AGAINST ACCELERATION BY WATER
.IMMERSION.
(U.S. Naval Air Development Center, Johnsville, Pa., June 8, 1959)
(American Rocket Society Preprint, ARS Meeting, San Diego, California.)
ABSTRACT: This is a preliminary report of a crude, unsophisticated device for
testing the principles of water immersion as a method of protecting man against
the effects of acceleration. The results so far indicate that water immersion
offers a method of greatly extending man's physical and functional tolerance to
acceleration but, at the present time, we cannot predict the ultimate limit of
this protection.
The authors believe that a practical water immersion system is
feasible from an engineering standpoint and tha~t such systems will be found in
future space vehicles.

2,058
cray,

RELATIONSHIPS BETWEEN SEMICIRCULAR CANAL FUNCTION AND
1959
R. F.
(Naval Air Development Ctr., Johnsville, Pa.)
OTOLITH ORGAN FUNCTION.
NADC-MA-5911; ASTIA AD-226 907

ABSTRACT: Data are reviewed indicating human responses which may be the combined
result of stimulation of both the otolith organs and the semicircular canals.
Some responses attributed to semicircular canals are shown to be sirilar to
(AUTHOR)
those attributed to otolith organ stimulation and vice versa.

2,059
Gray,

R. F., & D. M. Morway
1959
PRELIMINARY STUDY OF DAMPING OF THE OTOLITH
ORGAN SYSTEM BY EPICYCLIC ROTATION.
(Naval Air Development Ctr.,.Johnsville,
Pa.)
NADC-MA-5919, 28 Dec. 1959, ASTIA AD-231 600

ABSTRACT: An attempt was made to determine the basic validity of the concept
that the effects of gravity on the otolith organs can be eliminated by tumbling
humans around a horizontal axis through the head.
The method of testing this
concept was to generate oculogravic illusions in subjects on the centrifuge by
letting the direction of the resultant of centrifugal acceleration and gravity
change in cd rection through the man so that his perceived vertical would change
Four subjects were tunbled in the plane of rotation of the centrifuge around a
true vertical axis.
Results indicated that tumbling does reduce the apparer.t
tilt
of the oculogravic illusion generated on a centrifuge.
The rate of 30 rpm
was not sufficiently bLgh to completely eliminate these illusions.
The few
seconds at 30 rpm noted as being without oculogravic illusions suggested that a
higher tumbling frequency may eliminate these illusions.

-
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2,060
Gray, R.F. & M.G. Webb 1960 HIGH G PROTECTION
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-5910; 12. Feb.
ASTIA AD 235 338
See also: Aerospace Med.
32(5) 425-430, May 1961

1960

ABSTRACT: Investigation of mechpnical principles important in solving some
problems of protection against high acceleration. Also discussed is a study
of the effects of acceleration on humans in the positive g(+g z) position when
submerged to eye level in a tank of water. Subjects are also studied in the
prone position (-g.) while completely submerged with respiratory pressurization.

2,061
Gray, R. F.
1960 FUNCTIONAL RELATIONSHIPS BETWEEN SEMICIRCULAR CANALS AN.D
OTOLIT'H ORGANS.
Aerospace Med. 31(5):413-418, May 1960.
ABSTRACT: The generally accepted theory about how the vestibular organc function
to maintain balance is that (1) the static group consisting of the otolith organs,
the utricles and saccules, respond to linear accelerations and gravity and not to
angular accelerations, and (2) the rotary group consisting of the six semicircular canals respond to angular accelerations and not to linear accelerations or
gravity. Although this distinction has existed since 1890 it is inadequate for
*ie explanation of many observations concerning response to vestibular stimulation.
This report contains results of vestibular experiments on the human centrifuge at
Johnsville, Pa.

2,062
Gray, R.F.
1960 PERFORMANCE SPECIFICATIONS FOR THREE NEW FLIGHT MOTION
SIMULATORS
(U.S. Naval Air Development Center, Johnsville, Pa. NADC-MA-6028i June 30, 1960
ABSTRACT:

Performance specifications are outlined for three flight motion

simulators to measure and improve human tolerance and performance in acceleratior
environments.
These specifications are for devices deemed desirably by the
Navy's Aviation Medical Acceleration Laboratory at Johnsville, Pa.
They include
(1) a device having five degrees of freedom, three angular and two linear, for
the purpose of oscillation of humans; (2) a centrifuge with a 25-foot radius
capable of attaining 400 G with a 5000 pound payload; and (3) a 600-foot bounce
tower capable of generating accelerations between 10 and 1000 G on payloads
weighing up to 10,000 pounds.
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2,063
Gray, F. R., R.J. Crosbie, R.A. Hall, J.A. Weaver and C. C. Clark
1961
CORIOLIS ACCELERATION EFFECTS ASSOCIATED WITH M(VEMENT OF HUMANS BY A POWERED
GIMBAL SYSTEM ON A HUMAN CENTRIFUGE.
(Paper presented at 32nd annual meeting, Aerospace Medical Assoc., 24-27
April 1961, Chicago, Ill.),
ABSTRACT: Three subjects were exposed t rotation at 1.0 G or 3.0 G at the
50-foot radius of a centrifuge.
These gave angular velocities of the centrifuge
of .80 and 1.39 radians per second, respectively.
Simultaneously each subject
was rotated around an axis close to this body by means of a powered gimbal
system. These secondary'rotations (maneuvers) occured around an axis parallel
to the radius of the cnetrifuge (0O), almost parallel to the axis of the centrifuge (2720), or around an axis half way between these (3250).
These maneuvers
had angular velocities of (a) .3927 rad/sec, (b) .1964 rad/sec, (c) .0982 rad/sec,
or (d) .0491 rad/sec.
In general the subjects reported or failed to report visual
coriolis illusions in accordance with predictions of torque generated in the
semicircular canals by coriolis accelerations.
Estimates of thresholds were
obtained.
(Aerospace Med. 32(3):232, March 1961)

2,064
Gray, R. F.

and M. G. Webb
1961
HIGH G PROTECTION
Aerospace Medicine 32(5):425-430, May 1961.

SUMMARY:
Model studies are discussed concerning mechanical principles
thought to be important in solving some problems of protection against,
high accelerations.
Also discussed are (I) a study of the effects of
acceleration on humans in the positive C (+GC) position when submerged to
eye level in a tank of water.
Breath holding permitted water pressure to
increase the air pressure in thz respiratory system of these subjects, and
(2) subjects were studied in the proure position (--G.)
while completely
submerged with respiratory pressurization.
One subject's .tolerance was increased by 13 G in th- positive G position
and by 15 G in the prone position. Other subjects showed unusually high
G-tole'rance in these positions.
Undesirable effects had to do with translocation of air headward with the subjects in the pcsitive G position and
with bleeding and pain in the frontal sinuses and abdominal Pain when the
subjects were in the prone position.

.
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2,065
Gray, R. F.
et al
1961 CORIOLIS ACCELERATION EFFECTS ASSOCIATED WITH
MOVEMENT OF HUMANS BY A POWERED GIMBAL SYSTEM ON A HUMAN CENTRIFUGE
Aerospace Medicine 32(3):232, March 1961.

ABSTRACT:
Three subjects were exposed to rotation'at 1.0 G or 3.0 G at
the fO-foot radius of a centrifuge.
These gave angular velocities of the
centrifuge of .80 and 1.39 radians per aecond, respectively.
Simultaneously
each subject was rotated around an axis close to his body by means of a
powered gimbal system. These secondary rotations (maneuvers) occurred
around an axis parallel to the radius of the centrifuge (0 ), almost parallel
to the axis of the centrifuge (2720), or around an axis half way between
these(325 0 ).
These maneuvers had angular velocities of (a) .3927 rad/sec,
(b) .1964 rad/sec, (c) .0982 rad/sec, or (d) .0491 rad/sec.
In general the'
subjects reported or failed to report visual coriolis illusions in accordance
with predictions of torque generated in the semi-circular canals by coriolis
.accelerations.
Estimates of thresholds were obtained.

2,066
Gray, R.F. R.J. Crosbie et al.
1961
THE PRESENCE OR ABSENCE OF VISUAL
CORIOLIS ILLUSIONS AT VARIOUS COMBINED ANGULAR VELOCITIES.
(Aviation Medical Acceleration Lab., Johnsville, Pa.) NADC-MA-6131,
Report no. 1, ASTIA AD-266 893

*

ABSTRACT: Three subjects were exposed to rotation at 1 G or 3 G at the 50 ft.
radius of a centrifuge which gave angular velocities of 0.80 or 1.39 radians
per second, respectively.
Simultaneously, each subject was rotated around an
axis close to his body by means of a powered gimbal system. These secondary
rotations (maneuvers) occurred around an axis parallel to the radius of the
centrifuge (0 degrees), almost parallel to the axis of the centrifuge (2720),
or around an axis half way between these (315 degrees).
these maneuvers had
nominal angular velocities of 0.3927 rad/sec, 0.1964 rad/sec, 0.0982 rad/sec
or 0.0491 rad/sec.
In general, the subjects reported visual coriolis illusions
in accordance with predictions of such illusions based upon the magnitude of
torques being developed by the coriolis acceleration.
Therefore, it iz likely
that coriolis acceleration acts to develop the coriolis illusions. Estimates
of thresholds were obtained.
(Author)

2,067
1raybiel, A., & R. A. McFarland
AVIATION MDICINE.
J. Avia.

ABSTRACT:

1941
THE USE OF THE TILT TABLE TEST IN
Med. 12(3):194-211

(a) The tilt
table test provides a good method of testing the functions of the
peripheral vascular system.
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(b) Out of 91 subjects tested, 9 collapsed or fainted, 13 respondcd poorly, 58
responded fairly well and 11 well.
(c) When the subject's response was correlated with changes in blood pressure
and pulse, the most important items in order 'of significance were (1) fall in
systolic blood pressure (2) fall in pulse pressure (3) increase in heart rate.
(d) The wide variation in response is due to individual differences and to a
number of factors which render an individual physically unfit.
(e) Response to tilting may be improved by training.
(f) It has been noted that there is correlation between' 'fainting and "blacking
Consequently a method of testing this susceptiout" in pull outs from dives.
medicine.
aviation
in
value
bility should be of
of the possibilities of the tilt
exploration
further
warrant
far
(g) Results so
procedure.
the
of
standardization
and
board

2,068
SOME PROBLEMS IN AVIATION MEDICINE.
1942
Graybiel, A.
Vo. 28, Part I, pp. 590-596.
J. Lab. & Clinical Med.
ABSTRACT: A general discussion of pilot selection, oxygen lack, decompression
illness, acceleration, and motion sickness.

2,069
SOME PROBLEMS IN AVIATION MEDICINE.
1943
Graybiel, A.
J. Lab Clin Med. 28:590-596, Feb. 1943.
Because aviation medical is a specialized field in medicine, it
ABSTRACT:
Among those problems is that of pilot selection.
naturally has unique problems.
Ojut of a large number of apparently healthy individuals, only a small number are
The
really fitted, both physically and phychologically to pilot an airplane.
hazards facing pilots are lack of oxygen, decompression, illness, acceleration,
airplane sickness, and earache.
2,070
Graybiel, A.

Sof

155

DTS¢RIENTATION IN PILOTS Contact (Pensacola) 5:412-425

ABSTRACT: The problem of drientation in pilots, considered in ita broadest
outline
meaning, embraces most of the aspects of aviation medicine. A partil
possible etiological factors is presented under three main headings -- namely
the aerial environment, the plane, and the pilot. The physigenesis of aviator's
vertigo is reviewed, and man's limited ability to cope with this form of disTwo forms of visual illusion, auto-kinesis, and the
orientation is emphasized.
oculo-gyral illusion are briefly discussed,,and their significance in aviation..
nted upon.
is briefly co
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2,071
1945
THE OCULO-GYRAL ILLUSION: A FORM OF APPARENT
.raybiel, A. & D. I. Hupp
NOTION WHICH MAY BE OBSERVED FOLLOWING STIM4UALTION OF THE SEMICIRCULAR
CANALS.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. MR00t.13-6001.1.4.
ASTIA ATI 69 562.
1 Nov. 1945.
See also J. Aviation Med. 17(l):3-27, Feb. 1946.
ABSTRACT: In experiments conducted by the author, it was found that
(I) Rotatory acceleration ,iay give rise to a visual illusion of movement
which is termed thd oculo-gyral illusion. It is the result of nystagmus produced
reflexly by stimulation of the sensory receptors in the semicircular canals.
(2) In the light, and especially if visual cues are plentiful, relatively
strong stimulation is required to produce even weak illusory effects.
(3) If an object is viewed in darkness, relatively weak stimulation will
produce strong illusory effects.
The threshold for stimulation in the case of
the horizontal canals is in the neighborhood of 0.3 degrees per second.
When
the fixation object consists of a single light the oculo-gyral illusion is complicated by the phenomenon of autokinesis.
The latter is largely abolished by
using a three-dimensional tartet.
(4) The direction of the apparent movements of induced afterimages bath
during, and following rotation is exactly opposite to that observed when a real
target is fixated.
(5) The relationship between head position or change in head position and
the direction of apparent movement indicates the relatively simple reflex
character of th' phenomenon.
(6) Hyoscine hydrobromide in doses as large as 3/200 of a grain had no
appreciable effect on the oculo-gyra] illusion.
(7) The oculo-gyral illusion offers a simple means of studying the sensitivity
of the sensory receptors of the semicircular canals, the reflexly produced
nystagmus and related phenomena.
(8) T.his illusion is of importance in night flying.

2,072
Graybiel, A.
1945
THE OCULO-GYRAL ILLUSION.
Fed. Proc. 4(l):25
ABSTRACT: During the course of some 3tudies on the autokinetic sensation it
was found that if a person undergoing slow rotation suddenly stops and fixates
a stationary light in an otherwise dark room, the light appears to ý.ove rapidly
in a direction opposite to that of the prev'ous rotation.
This phenomenon,
which is the result of stimulation of the labyrinth, is not observed in a well
lighted room except after stron stimulation.

/
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A series of tests were carried out in a dark room in which the subject and a
The chief variables were (1) the strength
lighted target were rotated together.
of the stimulus, (2) the nature of the fixation target and (3) the position
It was found that subjects after being rotated one
of the subject's head.
revolution in 60 seconds and suddenly stopped, report apparent movement of the
The target
target for 15-210 seconds in the direction opposite to rotation.
appears to move rapidly at first, then more slowly and finally seems to wander
off in a manner characteristic of the autokinetic movement.
The oculo-gyral
illusion may be observed even after much weaker stimuli, namely, on sudden
decelerations following rotations of 30 degrees at a rate of one revolution per
minute, or rotations of 100 degrees at a rate of one revolution in 2 minutes.
Nystagmus is not observed af'ter rotations at these slow speeds. After-images
do not behave in the same manner as the target light.
If the head is inclined
90 toward the shoulder, after producing a strong o.g.i. in a horizontal plane,
the apparent movement shifts to a vertical plane indicating the reflex characteristic of the phenomenon.

2,073
Graybiel, A., and B. Clark
1945
SIGNIFICANCE IN NIGHT FLYING.

J.

THE AUTOKINETIC ILLUSION AND ITS
Aviat. Med.
16:111-151

ABSTRACT: This investigation was undertaken to determine the reasons for the
great number of crashes upon landing - pilots seem confused or disoriented
at the time of the crash.
The difficulties they experienced seemed to fall
into several categories: disturbances in equilibrium, states of confusion,
temporarily losing track of events, various types of optical illusions.
Autokinesis was one of illusions here investigated.
More than 500 subjects were
used to study characteristics of the autokinetic illusion and its significance
in night flying.
In general, autokinetic movement appears after a delay of a
second, lasts about 10 seconds in a particular direction, is observed balf of
the time, is slow, has a small angular displacement, may occur in any direction
and is difficult to suppress. 'The article includes a histurical summary and
bibliography, and the data of the experiments.
In addition of the conclusions
mentioned, above is the fact that the illusion is not readily abolished.
Insofar as the reduction of autokinesis is concerned, one of the recommendation.
made is that planes flying at night should have at least three lights in a
different vertical and horrizontal plane visible from any angle.
2,074
Graybiel, A., B. Cl..r., K. MacCorquodale and D. I. Hupp
1946
ROLE OF VESTIBULAR NYSTAGMUS IN THE VISUAL PERCEPTION OF A MOVING TARGET IN THE DARK.
Amer. J. Psychol. 59:259-266.
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
j.
MR 13-6001.1.5.,
14 Jan. 1946.
ABSTRACT: Six well-trained subjects were rotated in the dark in a Link trainer
at speeds up to 25 rpm. while observing an illuminated model plane which rotated
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to t&e right around the subject's head at 0.95 revolutions per minute. The subject reported on velocity and direction of movement ind the amount of displacement of the plane relative to himself. No attempt was made to discriminate
between real and apparent movement.
It was found that when a subject was at
rest, watching the moving target, and then was abruptly accelerated, the target
lost motion but.was rapidly displaced in the opposite direction. With continuing
rotation, the subject's sensation of motion decreased, while the pl.ane rotated
rapidly around him. Following cessation of rotation, the target rushed rapidly
in the direction opposite to that in which the subject had been rotating. This
effect is designated as the oculogyral illusion.

2,075
Graybiel, A., D. I.
ORGAN.

Hupp, & J.

L. Patterson. Jr.

1946

THE LAW OF THE OTOLITH

ABSTZf'T: Experiments on a human centrifuge provided means for distinguishing
between the effects of angular acceleration on the semi-circular canals and of,g
on the otolith organs and yielded the following law:
If, in the absence of visual orientation, ran is gubjected to accelerative force, the perception of the
vertical will eventually coincide with the direction of the resultant of this
force and the force of gravity.
Corollaries:
(a) An object in the field of vision which does not provide a clue for orientation
to the earth will eventually be projected in space in accordance with the apparent
vertical direction.
(b) If objects in the field of vision do provide clues for
orientation to the earth a conflict between visual and otolithic stimuli results
and the resolution favors visual orientation to the earth.
(c) If the body maintains a constant relationship to the direction of the resultant & one will not
be aware of any change from the true vertical position.
(d) If the body maintains
a constant relationship with the true vertical position one will be conscious of
a tilt
or rotation.
The apparent change from the true vertical will be equal,
eventually to the angular displacement which the resultant g makes with the
true vertical and will be in the same plane, but the signs of the angle will be
opposite.
Both the direction and degree of apparent displacement will be
indepepndent of a particular position of the body.
(Federation Proceedings 5(1):
35, 1946)

2,076
3raybiel,

A.,

B. Clark, K.MacCorquodale,

& D. I. 'Hupp

1946

THE ROLE OF

\TSTIBULAR NYSTAGMUS IN THE VISUAL PERCEPTION OF A MOVING TARGET IN THE

DARK.
(Naval School of Aviation Medicine,
6001.1.5., 14 Jan. 1946
*See also Aver. J. Psychol. 59:259-266

Pensacola, Fla.)

Proj. MRO05.13-
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2,077
THE ILLUSORY PERCEPTION OF
1946
Graybiel, A., B. Clark, & K. MacCorquodale
CENTRIFUGAL FORCE DURING
BY
AND
ACCELERATION
ANGULAR
BY
MOVEMENT CAUSED
(Naval School of Aviation
RESULTS.
PRELIMINARY
AND
METHODOLOGY
I.
FLIGHT.
Medicine, Pensacola, Fla.) Project MRb05.13-6001.1.6, 25 March 1946
See also J. Exp. Psychol. 37(2):170-177, Apr. 1947

2,078
A FORM OF APPARENT
THE OCUILO-GYRAL ILLUSION:
1946
Grayýiel, A. & D. I. Hupp
THE SEMI-CIRCULAR
OF
MOTION WHICH MAY BE OBSERVED FOLLOWING THE STIMULATION
CANWLS.
J. Aviation Med. 17(l):3-27.
Proj.
See also (Naval School of Aviation Medicine, PenLacola, Fla.)
1945.
Nov.
1
MR 005.13-6001.1.4.,
ABSTRACT: Stimulation of the canals produced by acceleration may' influence
visual perception. In the daylight, and if visual cues are plentiful ret'atively
If cues are reduced
stron stimulation is required before effects are produced.
by darkness, relatively weak stimulation of the labyrinth may cause strong
illusions of apparent movement which may persist after all ,other sensations of
Because aviators subjected to even small angular
rotation have disappeared.
accelerations while flying at night are in ideal circumstances to experience
these illusions, the phenomenon is of importance in aviation.
The article includes a historical summary of interest in this illusion and
discusses also the experimental procedure where the end organs are stimulated by
rotation and tike recording of the manner and extent to which this influences
visual perception. The subjects were rotated in the Barany chair and Link
trainer.
2,079
Graybiel, A, B. Clark, & K. Mac Corquodale
J. Exp. Psychol. 37:170-177

1947

SENSORY PERCEPTION OF MDVEMENT

ABSTRACT: A medtod was evolved to observe and report the effects of .ngular
acceleration and variations in gravity on visual perception during flight. The
visual stimulus was a collimated "star" installed in the rear cock-pit of a
standard Navy training plane. All observations were made in complete darkness.
Both the pilot's and observer's verbal reports were dictated into an airborne
wire recordter which also provided a time line. These recordings were transcribea
Prein the laboratory and all analyses were made from these transcriptions.
liminary experiments were carried out on three subjects using five basic maneuve
time
in addition to control periods of straight and level flight. For the first
it has been shown that angular acceleration and gravity during flight induce ilie
sory perceptions of motion and displacement of an objectively motionless object.
The magnitude of the illusory effects may'be great, the fixation object appearing
to be displaced as much as 600 from its actual position. The significance of this
The method is adaptable to a number of types
finding for aviation is evident.
of studies concerned with the influence of angular acceleration and gravity on
visual nercention.

-626

.

2,08)
1947
THRESHOLD OF STIMULA,raybiel, A., W. A. Kerr, D. I. Hupp & H. Bartley
TION OF THE HORIZONTAL SEMICIRCULAR CANALS IN MAN WITH PARTICULAR REFERENCE
TO THE SIGNIFICANCE OF THE FIRST DERIVATIVE OF ANGULAR ACCELERATION AS A

STIMULUS.
(Naval School of Aviation Medicine, Pensacola,
.1.17., 12 March 1947
See also Amer. J. Psychol. 61:21-36, 1948.

Fla.)

Proj.

MR005.13-6001

-

By use of the human centrifuge, records of responses both to constant
ABSTRACT:
angular acceleration and to changes in angular acceleration were obtained.
The indicator was the oculo-gyral illusion, and three types of responses were
movement", "no movement", and "right movement".
obtained, "left
The responses were made at 20-second intervals and were related to the mean
In order to
angular acceleration calculated for the preceding 20-second period.
obtain the most reliable relations between changes in angular acceleration and
response, the mean change between four 20-second periods (80-second) had to be
used.
Fairly consistent relationships between the direction and amount of change in
acceleration, as expressed in each of the three types of response were obtained.

2,081

THE ILLUSORY PERCEPTION OF
1947
Graybiel, A., B. Clark & K. MacCorquodale
MOVEMENT CAUSED BY ANGULAR ACCELERATION AND BY CENTRIFUGAL FORCE DURING
I.
Methodology and Preliminary Results.
FLIGHT.
J, Exp. Psychol. 37: 170-177, April 1947.
Proj. MR005.13See also (Naval School of Avia. Med., Pensacola, Fla.)
6001.1.6, 25 March 1946.

2,082
LI.NEAR ACCELERATION AND DECELERATION AS FACTORS
Graybiel, A., & B. Clark
1947
(Naval School of Aviatior
INFLUENCING NON-VISUAL ORIENTATION DURING FLIGHT.
Proj. MR005.13-6001.I.18., 25 Sept. 1947
Medicine, Pensacola, Fla.)
See also J. Avia. Med. 20(2):92-101, April 1949

2,083
1947
APPAREIN 2OTATION OF A FIXED TARGET' ASSOCIATED
3raybiel, A., & B. Clark
(Naval School of Aviation Medicine,
WITH LINEAR ACCELERATION IN FLIGHT.
Proj. MR005.13-6001.l.19., 27 Sept. 1947
Pensacola, Fla.)
See also Arrer. J. Ophthalmrol. 32:549-557, 1949

.. 627.
2,084
LINEAR ACCELERATION AND OPTICAL ILLUSION.
1948
Graybiel, A.
USN Burned News Ltr., Av. Supp. 9:15.
Rept. 19, Proj X-148.
2,085
Graybiel, A., W.A. Kerr, S.H. Bartley
Amer. J. Psychol. 61:21-36

1948

THRESHOLDS OF THE SEMI-CIRCULAR CANALS

2,086
SUNBURN AS CAUSE OF TEMPO1948
Graybiel, A., J. L. Patterson, & J. M. Packard
J. Avia. Med. 19:270-275
RARY LOWERING OF BLACKOUT THRESHOLD IN FLYERS.
Proj. MR005.13See also (Naval School of Aviation Medicine, Pensacola, Fla.)
7004.5.1., 3/3/48
ABSTRACT:
1) Three cases are described in which sunburn was responsible for a decrease in cir
culatory'adjustment to change in posture or to higher accelerative forces.
2) In the case of a flight instructor there were no symptoms in the course of
ordinary living, but ease of blackout was observed during various maneuvers in
flight.
Failure to associate sunburn with this decreased blackout threshold'
almost led to mismanagement of the case.
3) Flight surgeons should be aware of this phenomenon.
(DACO)

2,087
Graybiel, A., W. A. Kerr, &
SEMICIRCULAR CANALS AS
Psychology 61(l):21-36,
NOTE: Reel 7, Flash 6,

ST IULUS THRESHOLDS OF THE
1948
S. H. Bartley
American J.
A FUNCTION OF ANGULAR ACCE RATION.
Jan. 1948
Item 31

(1) By use of the human cent rifuge records of responses
S1UT2ARY AND CONCLUSIONS:
both to constant angular acceleration and to changes i'n angular acceleration were
(2) The indicator was the oculo-gyral illusion, and three types of
obtained.
were
obtained, 'left movement', 'no movement , and 'right movement'.
responses
(3) The responses were to mean conditions over period• of 20 sec., rather than to
In order to obtain reliab e relations between small
conditions at the instant.
changes in angular acceleration and response, the mean rate during four 20-sec.
(4) Fairly co:rsist nt relationships between
periods (80 sec.) had to be used.
the direction and amount of change in angular acc21er4 tion, as expressed in each
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(5) A threshold for clnnge in both
of the three types of response were obtained.
It was of the order
positive and negative angular acceleration was determined.
(6) It was also found that the reliability of response to
of 0.12 degrees/sec.
constant acceleration decreased as the length of the period to which response
Beyond the 20-sec.
referred increased beyond 20 sec., at near-threshold rates.
The
period, accuracy not only diminishes but reversals in response tend to occur.
individual not only becomes unaware of acceleration as indicated by the oculogyral illusion but he also tends to see movement of the target in the opposite
(Author)
direction.

2,0 X
THRESHOLD OF STIMULATION OF
1948
Graybiel, A., W. Kerr, D. Hupp & S. Bartley
THE HORIZONTAL SEMICIRCULAR CANALS IN KkN WITH PARTICULAR REFERENCE TO THE
FIRST DERIVATIVE OF ANGUIAR ACCELERATION AS A STIMULUS.
Am J. Psychol. 61(l):21-36, Jan. 1948.
See also (Naval School of Aviation Medicine, Pensacola, Fla.) Proj.
.h.1947.
R005.13-6001.1.17., 12

2,089
SUNBURN AS CAUSE OF
1948
Graybiel, A., J. L. Patterson & J. M. Packard
FLYERS.
IN
TEMPORARY LOWERING OF BLACKOUT THRESHOLD
Proj. MR005.13-7004.5
(Naval School of Aviation Medicine, Pensacola, Fla.)
.1., 3 March 1948.
See also J. Aviation Med. 19:270-275.
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ABSTRACT:
1) Three cases are described in which sunburn was responsible for a decrease
La circulatory adjustment to change in posture or to higher accelerative forces.
In the case of a flight instructor there were no symptoms in the course
2)
of ordinary living, but ease of blackout was observed during various maneuvers
in flight. Failure to associate sunburn with this decreased blackout threshold
almost led to mismanagement if the case.
3) Flight surgeons sh~uld be aware of this phenomenon.
(DACO)

2,090
LINEAR ACCELERATION AND DECELERATION AS FACTORS
1949
Graybiel, A., & B. Clark
DURING FLIGHT J. Avia. Med. 20(2):92-101,
ORIENTATION
INFLUENCING NON.-VISUAL
April 1949
Proj. MRO05.
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
13-6001.1.18..25 Sept. 1947
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2,091
Graybiel, A., & R. I. Brown
1949
THE DELAY IN VISUAL REORIENTATION FOLLOWING
EXPOSURE TO A CHANGE IN DIRECTION OF RESULTANT FORCE ON A HUMAN CENTRIFUGE
(Naval School of Aviation Medicine, Pensacola, Fla.)
Research Rept. NM 001
110 500.3.; Proj. NM 001 037; 5/25/49
ASTIA ATI 122 354
See also J. Gen. Psychol. 45(2):143-150, Oct. 1951

.*

Three subjects were exposed on a human centrifuge to a change in
ABSTRACT:
Under the conditions of
direction of resultant G relative to the body axis.
the experiment the illusion was created wherein a horizontal target line appeared
to rotate through an angle corresponding to the change in direction of the result
The subject actually rotated the line counter-clockwise in order to
ant force.
A marked discrepancy was noted between
maintain the line horizontal for himself.
the time required to impress the physical force on the subject and the period
.during which he found it necessary to make adjustments in keeping the line horizontal.
This discrepancy was regarded as a measure of the delay in the subject's
visual reorientation to a change in direction of resultant G.
It is thought
that a possible cause of the delay may lie in the characteristic behavior of
This lag phenomenon is af importance to aviation inasmuch
the otolith organ.
as the full disorientating effects of a change in direction of resultant G
relative to'the body axis will not become manifest if the exposure time is

short.

2,092
Graybiel, A., & B. Clark
1949
APPARENT ROTATION OF A FIXED TARGET ASSOCIATED
WITH LINEAR ACCELERATION IN FLIGHT.
Amer. J. Ophthalmol. 32:549-557
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. MR005.136001.1.19., 27 Sept. 1947

2,093
Graybial, A.
1950
THE EFFECT OF A CHANGE IN DIRECTION OF RESULTANT FORCE ON
SOUND LOCALIZATION:
THE AUDIOGRAVIC ILLUSION.
(Naval School of Aviation
Medicine, Pensacola, Fla.)
Proj. MR005.13-6001.l.23., 10 March 1950

SU•T!ARY: An experiment was carried out in which four healthy male subjects
estimated the location of a source of sound while being subjected to a change
in direction of resultant force with respect to themselves.
A consistent error was made in terms of a non-visual vertical-horizontal frame
of reference.
The error amounted to about 70 percent of the angle 0 and a
linear relationship was found to exist between the two.
This phenomenon has been termed the audiogravic illusion and it can be readily
explained on the basis that the egocentric localization of the horizon, under
the conditions of our experiment, accords with the change in direction of
resultant force.
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2,094
SPATIAL DISORIENTATION IN FLIGHT.
1950
Graybiel, A.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. No. NM 001 059.01.24, 15 November 1950. ASTIA ATI 94 151

ABSTRACT: The pilot, free to maneuver his plane in space,

is confronted with

This may be
inique and sometimes difficult problems in spatial orientation.
interpreindividual's
the
representing
looked upon as a phenomenon of perception
experience
sensory
total
This
receptors.
tation of stimuli originating in sensory
can safely be
is useful in orientation to the plane but only visual perception
space.
used for orientation to the earth and to other objects in

Thus,

the

on visual
pilot must learn to distinguish between spatial orientation based
orientation
includes
perception alone and that based on a sensory experience which
accomplishacquired
an
is
This
to gravity or to the direction of resultant force.
of ortv-ntaLoss
forgetting.
ment which is subject to all the laws of .learning and
factor
pathological
any
of
absence
tion or disorientation may readily result in the
important
most
two
The
normally.
and when all of the sense organs are fun,.rioning
of gravitational cues.
causes are inadequate visual perception and the misuse
Inadequate visual perception may be related to the physical stimulus per se,
factors

of central
the influence of stimuli from other sense organs or the effect
on visual perception. The perceptual data my be inadequate on the basis of many
environmental factors both within and without the plane. Finally the factthat
a person perceives things in a manner which accords with his past experience
is emphasized. A few suggestions are made regarding the way in which disorientation might be prevented.

2,095
THE DELAY IN VISUAL REORIENTATION FOLLOWI,4G
1951
Graybiel, A., & K. H. Brown
OF RESULTAINT FORCE ON A HUMAN CENTRIFUGE.
DIRECTION
IN
EXPOSURE TO A CHANGE
J. Gen. Psv hol. 45(2):143-150, Oct. 1951
See also (Nval School of Aviation Medicine, Pensacola, Fla.) Research
Rept. NM 001 110 500.3.; Proj. NM 001 037; 5/25/49
ABSTRACT: The uthors suggest that a possible cause of such delay in visual
reorientation m y lie in the characteristic behavior of the otolith organ.
This delay is o importance in aviation inasmuch as a flyer who is subjected

to rapid accele ation or deceleration over a short period may not experience
the full effect of his disorientation.

2,096

SPATIAL DISORIENTATION IN FLIGHT.
1 51
Graybiel, A.
108:287-294
Su:g.
The Mil.
See also (Naval. SchoAl of Aviation M3dicine, Pensacola, Fla.)
MR005.13-60)1.1.24.; NM 001 059.01.24, 15 Nov. 1950.

Proj.
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2,097
THE OCULOGRAVIC ILLUSION
1951
Graybiel, A.
(Naval School of Aviation Medicine, Pensacola, Fla.) ProjJ-NM 001 059.01.27,
ASTIA All 139 629.
HR005.13-6001.1.27, Rept. No. 27, 25 Dec. 1951.
See also A.M.A. Arch Ophthal. 48(5):605-615
ABSTRACT: Evidence was obtained that neither ocular nystagmus nor rotation of
The illusion was
the eye is responsible for producing the oculogravic illusion.
while they
room
dark
a
in
platform
rotatable
a
on
produced in subjects seated
stationary
Their
them.
before
directly
star
collimated
were fixating on a
positions were changed by centripetal acceleration which provided a resultant
force at 45 degrees in about 3 seconds, where the resultant force is the vector
sum of the centripetal force from behind and gravitational force from below.
After the initial jerk, the subjects felt as though they were being tilted backThe
along with the supporting structures and as though the star were rising.
estimate of the degree of the star's displacement above the horizon was closely
related to the angle between resultant force and direction of gravity. Experiments under modified conditions (providing an after-image, changing body positions by facing toward or away from the center of rotation, or allowing adaptation to the centripetal force) indicated that the illusion originates in a psychophysiological mechanism and is unrelated either to the tracking of an image
over the retina or to the reflex connection at the level of the oculo-motor
nuclei which cause eye movement.

2,098
THE EFFECT ON VISION PRODUCED BY STIMULATION OF THE SEMI1952
Graybiel, A.
CIRCULAR CANALS BY ANGULAR ACCELERATION AND STIMULAXTION OF THE OTOLITH
In White, C. S., & 0.'n. Benson, Jr., eds.,
ORGANS BY LINEAR ACCELERATION.
Physics and Medicine of the Upper Atmosphere, A Study of the Aeropause
pp. 494-508'
Univ. of New Mexico Press, 1952)
(Albuquerque, N. Mex.:
ABSTRACT: The physiological mechanism of oculogyral and oculogravic illusions is
briefly discussed. No evidence has been found to the effect that repeated angular
acceleration would lead to habituation and decrease oculogyric illusion. Rapid
changes from positive to negative acceleration result in decreased oculogyric illusion,
but the aftereffect increases with the lengthening of intervals between. changing
Experiments made in actual flight revealed that oculogyric illusiors
accelerations.
regard to the orientation of the plane, but cause disorientatior
with
pilot
aid the
Oculogravic illusions
with regard to localization of objects outside the plane.
They manifest themselves in the
:an be demonstrated using the human centrifuge.
fact that the subject perceives an apparent tilting of his chair and supporting
structure while fixing his eyes on a -mall luminous object. Unlike oculogyric

illusion (which is due to nystagmus),
movements of the eyeball.

oculogravic illusion is independent of the
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2,099
THE DIF.ERENTIATION BETWEEN
1952
Graybiel, A., J. I. Niven & T. E. Walsh
SEKE-CIRCUILAR CANALS IN PATIENTS
AND
ORGANS
TO
TlHE
OTOLIGH
SYMPTOMS REFERABLE
WITH NON-SUPPURATIVE LABYRINTHITIS.
(Naval School of Aviation Medicine, Naval Air Station, Pensacola, Fla.)
IM001 059.01.29; March 10, 1952. ASTIA ATI 155 263.
ABSTRACT: Five patients with symptoms characteristic of non-suppurative labyrinthitis were largely or wholly relieved following unilateral labyrinthectomy.
After recovery from the operation they were subjected to both angula" -ad
rectilinear accelerations which stimulated respectively the sensory ei ments in
The symptoms inthe horizontal pair of semicircular canals and otolith organs.
duced by a change in direction of resultant force, which included stimulation of
the otolith organs, were an apparent tilting of the body and the apparent displacement Of objects so that they appeared to assume a new position in space.
When their spontaneous symptoms were interpreted in the light of the induced
symptoms, it became evident that the disturbances in equilibrium might be mainly
The
referable to either one or both portions of the non-acoustic labyrinth.
spontaneous disturbances were mainly referable to the semicircular canals in two
cases, the otolith organs in one, and to both sensory organs in the remaining
(Author)
two.

2,100
THE ABSENCE OF RESIDUAL EFFECTS ATTRIBUTABLE
1952
Graybiel, A. & J. I. Niven
TO THE OTOLITH ORGANS FOLLOWING UNILATERAL IABYRINTHECTOMY IN MAN.
Proj. MRO05.13-6001.1
(Naval School of Aviation Medicine, Pensacola, Fla.)
ASTIA TIP U-25734
33., 22 Oct. 1952.
ABSTRACT: Five control and five unilaterally labyrinthectomized subjects were
Their ability to estimate
exposed to centripetal forces on a human centrifuge.
apparent change in position of a visual object and change in body position during
No significant differences between
exposure to centripetal force was recorded.
Residual effects attributable to the unilateral
the subjects were revealed.
(TIP abstract)
destruction of the otolith organs were negligible.

2,101
1952
DURATION OF OCULOGYRAL ILLUSION AS A FUNCTION
Grayicl, A. & B. Clark
ITS SIGNIFIJF TPE INTERVAL BEE7EEN ANGULAR ACCELERATION AND DECELERATION.
CANCE IN TER.%LS OF DYr.NM{CS OF SEMICIRCULAR CANALS IN MN.
J. Appl. Physiol. 5:147-152, Oct. 1952.
ABSTRACT: Subjects were placed in a Link Trainer which was modified to rotate
only in the horizontal plane and could be rapidly arrested by a brake mechanism.
The trainer was rotateýd at various rates of acceleration, and peak velocities
were kept con'tant for a varying length of time (0, 10, 20, 30, and 60 seconds)
The duration of first and second oculobefore rapid deceleration was applied.

-
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gyral effects (e.g. the apparent movement of a luminous object first in the direction of the turn and then in the opposite direction) reported by the subjects
were timed to the nearest second.
It was found that the duration of bot, oculogyral effects was proportional to the rate of acceleration and could be expressed
as a function of the length of the cons tant-velocity interval between acceleration
and deceleration:
it increased rapidly after an interval of 0 to about 20 seconds,
then remained almost constant (about 25 seconds), thus indicating a state of
physiological adaptation. The findings are correlated with the physiological
mechanism of the semicircular canals.
In applying the data to conditions encountered by pilots during night flights it is concluded that similar illusory aftereffects may be expected after rotation of a plane about one of its axes and may
impair spatial orientation to a minor degree.

2,102
Graybiel, A.
1952
OCULOGRAVIC ILLUSION.
A.M.A. Arch. Ophthalmol., 48(5):605-615
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. No. MR 005-13-6001, Rept. No. 27, 29 Dec. 1951. 'ASTIA'ATI 139 629
ABSTRACT: When a person is subjected to a change in direction of resultant
force relative to himself, he experiences an illusion wherein objects in the
visual field, stationary with respect to the observer, appear to move and to
asusume a new position more or less in accord with the direction of resultant
force.
This phenomenon has been termed the oculogravic illusion.
Under the experimental conditions the subject perceived direct and indirect
orientation cues.
The former had their origin in stimulation of sensory
elements by tension and pressures induced by resultant force. 'The indirect
cues were provided by the perception of objects in the visual field which
retained their original position with respect to the gravitational vertical.
It was in the resolution of these conflicting cues that objects in the visual
field appeared to move and to be displaced.
The important variables determining the appearance of the illusion were (1) the pattern of centripetal acceleration, (2) the position of the subject, and (3) the visual framework,
When the direction of resultant force was shifted with respect to the subject,
the illusion consisted of apparent moverrent and apparent displacement of objects
in the visual field.
If the relation between resultant force and subject was
fixed, apparent displacement was observed, but not apparent movement.
2,103
Sraybiol, A.
1954
FLYING STRESS AND HEART DISEASE IN U.S. NAVAL AVIATORS.
(Naval School of Aviation Medicine, Pensacola, Fla..) Proj. MR005.137004.5.10., 12 Oct. 1954
ABSTRACT:
A study of flying- stress- and -its relationto -heart disease InIU.S.
Naval Aviators indicates that these aviators are, if anything, less susceptible
to hypertensive and coronary heart disease than are non-flying officers. The

4,
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existence of flying stress is not denied; however,, short periods of stress are
followed by long periods during which recovery from strain can take place.
For this report Naval Aviators were regarded as a single occupational group and
the inquiry centered around (I) experiences in the Cardiac Clinic at the U.S.'
Naval School of Aviation Medicine, (2) the results of a 12-year follow-up study
of 1056 Naval Aviators, and (3) comparison of t0e incidence of heart disease in
flying and'non-flying Naval Officers.

2,104
THE CONCEPT OF AVIATION MEDICINE
1954
Jra:*.-l, A.
Aviation Medicine, Pensacola, Fla.)
of
i.,aval School
":i 001 059.25.18., 10 Sept. 1954

Research Rept.

concept of aviation
ABSTRACT:, This r-!port emphasizes the need for a generalized
of aviational
aspects
human
the
medicine sufficiently broad to include all of
This is done by
man.
on
activities
activities and in.turn the effects of these
the concept
structuring
and
elements
analyzing aviational activities for the human
out of these elements.

2,105
THRESHOLDS OF STIMULATION OF THE OTOLITH
1954
Graybiel, A. & J. L. Patterson
ORGANS AS INDICATED BY THE OCULOGRAVIC ILLUSION.
Proj. MR005.13-6001,
(Naval School of Aviation Medicine, Pensacola, Fla.)
NM,001 059.01.38; 26 July 1954, ASTIA AD 44,402.
Physiol. 7:666-670, 1955.
See also.J. AppI.
in
ABSTRACT: The oculogravic illusion was utilized as an indicator mechanism
resultant
of
direct.ion
e
-.
in
change
of
determining' the ,perceptual thresholds
force; thi's force, the vectcr'al sum of the forces of gravity and acceleration
it makes with the grav..tain a human centrifuge, is exprepsed by the angle (0)
position was
tional vertical.- The mean tnreshold for 3 subjects in the sitting
values
0.0003"4 g (0 - 1.5) for the 75% correct response level. Corresponding
threshold
of
curve
for the subjects lying on their right sides were 8.9, and the
Curves of the threshold values of subjects in an upsideresponses was bimodal.
subdown position resembled the initial portion of the curve obtained with the
organ
otilith
the
'hat
The findings supported the hypothesi.ects lying.
functions best with the head upright and fails to functiun witrnthe head down.

2,106
MEDICAL ASPECTS OF FLYING.
1955
Graybiel, A
(Naval School of Aviation Medicine, Pensacola, Fla.)
ASTIA AD 116 428

July 1955.
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2,107
FLYING STRESS AND HEART DISEASE IN NAVAL AVIATORS.
1955
Graybiel, A.
3. Aviation Med. 26(4):329-336.
SUMLARY: 1. The object of this stud7 was to determine the importance of flying
stress in precipitating myocardial infarction or in predisposing the naval
aviator to hypertensive and coronary heart disease.
2.
The data presented indicate that naval aviators are, if anything,
less susceptible to hypertensive and coronary heart disease than are non-flying
naval officers.
The explanation does not lie in denying the existence of flying
3.
stress. The most reasonable explanation lies in the fact that short periods of
flying stress are followed by long periods during vhich recovery from strain can
take place.

2,108
TH.RESHOLDS OF STIMULATION OF THE OTOLITH
1955
Graybiel, A., & J. L. Patterson
J. Appl. Physiol. 7:666-670
ORGANS AS INDICATED BY THE OCULOGRAVIC ILLUSION.
Research Rept.
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
NM001 059.01.38; MR005.13-6001.1.38., 7/26/54; ASTTA AD-44 402
ABSTRACT:
The oculogravic illusion described by Graybiel (Arch. Ophthalmol. (N.
Y.) 48:605-615, 1952) was utilized as an indicator mechanism in determining the
perceptual thresholds of change in the direction of resultant force; this force,
the vectorial sum of the forces of gravity and acceleration in a human centrifuge
The mean
is expressed by the angle C) it makes with the gravitational vertical.
threshold for 3 subjects in the sitting position was 0.000344 g (/u1.5 degrees)
Corresponding values for the subjects lying
for the 75Z correct response level.
an their right sides were 8.9 degrees, and the curve of threshold responses was
bimodal.
Curves of the threshold values of subjects in an upsidedown position
resembled the initial portion of the curve obtained with the subjects lying. 'The
findings supported the hypothesis that the otolith organ functions best with the
(ASTIA)
head upright and fails to function with the head down.

2,109
1955
AVIATION MEDICINE.
Graybiel, A.,
In Cecil & Loeb, eds., A Textbook of Medicine, 9th Ed.
(Philadelphia; London: W.B. Saunders, 1955) pp. 510-516
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2,110
Graybiel, A.

1956

PROBLEMS INVOLVING THE PILOT AND HIS TASK:

EXPRASIS IN AVIATION MEDICINE.
(Naval School of Aviation Medicine,

106, Rept. no. 1, June 1956.

Pensacola, Fla.)

Proj.

THE CHANGING
no. NM 001 105

ASTIA AD 105 695.

ABSTRACT:
"The problem: Aviation medicine is a specialty which has undergone
The critical problems
radical changes in emphasis during its brief existence.

involving the professional pilot are no longer medical in the usual meaning of
this term but center around his task in the cockpit where the distinction between
man the instrument and man the individual becomes artifical. The great complexity
of this task places demand on the pilot in chich uental qualifications are most
important. Findings: Many agencies with interlocking interests play a part in
the solution of the problems encountered. A greater coordination among these
agencies would be beneficial. D3signers, engineers, research workers, the
aviation examiner, and the pilot himself with a firm appreciation of what is
(UStruly involved in "success in flying" can make important contributions."
NSAM4)
2,111
1956
THE EFFECT OF LINEAR
Graybiel, A., J. I. Niver. & K. MacCorquodale
ACCELERATION ON THE OCULOGYRAL ILLUSION.
(Naval School of Aviat. Med., Pensacola, Fla.) Res. Proj. No. NM 001 110
ASTIA AD 127 827.
100, Rept. No. 42; 13 July 1956.
ABSTRACT: The results of this study show that the duration of the oculogyral
The
illusion is an increasing function of increasing angular acceleration.
heading of the observer' relative to the axis of rotation of the centrifuge does
not affect the duration of the oculogyral illusion. The increased magnitude of
the linear acceleration component experienced when the seating radius was increased from 2 feet to 17 feet did not affect the duration up to centrifuge speeds of
The increase in magnitude of the linear
8 r.p.m. (maximum angle 0 - 20 iegrees).
acceleration component with increase in centrifuge speed beyond 8 r.p.m. becomes
increasingly disruptive of performance, as oculogravic effects become dominant.
The sign of the acceleratiori i.e., positive and negative acceleration, most
(Author)
probably does not influence the duration.

2,112
THE OCULOGRAVIC ILLUSION: A SPECIFIC PER1956
Graybiel, A. & J. I. Niven
CEPTUAL RESULTAN'T OF STIMULATION OF THE OTOLITH ORGANS.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.) Proj. NM 001
. 110 100, Report No. 40.
2,113
THE IMPORTANCE OF THE OTOLITHIC ORGANS IN MAN BASED
1956
Graybiel, A.
UPON A SPECIFIC TEST FOR UTRICULAR FUNCTION.
Ann. Otol. Rhin. & Laryng. 65:470-487, June 1956.

/
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2,114
PERSISTENCE OF THE AUTOKINETIC ILLUSION IN
1956
Graybiel, A. & J. I. Niven
PERSONS WITH BILATERAL INJURY OR DESTRUCTION OF THE LABYRINTH OF THE INNER
EAR.
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. MR005.13-6001.1
.41, 12 July 1956.
ABSTRACT: In the absence of angular acceleration, the sensory elements in 'the
cupulae might be stimulated in random fashion by weak currents in the endolymph.
Experiments are descirbed in which this possibility was explored through the use
of subjects with bilateral labyrinthine injury.
It was found that the' sensory organs of the inner ear are not essential for
perception of the autokinetic illusion. Responses made by the subjects fell
within the normal range, but this is not proof that inner ear organs have no
influence on perception of the autokinetic phenomenon.

2,115
1957
THE PERCEPTION OF VERTICAL IN THE
Graybiel, A., & R. C. Woellner
(Naval School of Aviation
PRESENCE OF INCREASED ACCELERATIVE FORCES.
Medicine, Pensacola, Fla.) Proj. MR005.13-6001.l.45., 31 Oct. 1957

2,116
Graybiel, A. 1958 ORIENTATION IN SPACE WITH PARTICULAR REFERENCE TO VESTIBULAR
FUNCTIONS (Presented at International Symposium on Submarine and Space Medicine
New London, Connecticut, 1958)

2,117
Graybiel, A., & R. C. Woellner
1958
A NEW AND OBJECTIVE METHOD FOR MEASURING
OCULAR TORSION.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. MR005.13-6001.I.46., 15 May 1958

2,118
Graybiel, A., R.H. Holmes, D.E. Beischer et al.
1959 AN ACCOUNT OF EXPERIMENTS
IN WHICH TWO MONKEYS WERE RECOVERED UNHARMED AFTER BALLISTIC SPACE FLIGHT
Aerospace Medicine 30(12): 871-931, Dec. 1959
ABSTRACT: An account has been given cf two experiments in which three monkeys
were carried in Jupiter missiles 300 miles into space.
In the first, a squirrel
monkey survived in good condition till
a mishap occurred to the vehicle re-entry.

.638.

In the second, an American-born rhesus and a squirrel monkey vere recovered
Details have been furnished covering the construction of the biouninjured.
capsules, the provisions for a closed life support environment, the equipment
and arrangements for monitoring the responses of the monkeys, and the experimental
findings.

2,119
Graybiel, A.,

B. Clark, & J. J. Zarriello

1959

OBSERVATIONS ON HUMAN SUBJECTS

LIVING IN A "SLOW ROTATION ROOM" FOR PERIODS CF TWO DAYS: CANAL SICKNESS.
(NavalSchool of Aviation Medicine, Pensacola, Fla.) Research Project
MR005.13-60ol.1.49., 10/15/59; ASTIA AD-232 510
See also Arch. Neurol. 3:55-73, 1960
ABSTRACT: This study was designed to investigate the consequences of prolonged
constant rotation of human subjects living ii: a slow rotation room.
Five healthy
subjects and one control subject were subjected to rotations varying from 1.71
rpm to 10.0 rpm for periods of two days each.
During each run they engaged in
a series of tasks designed to serve as stressors and at the same time give some
measure of their performance during the period of rotation.
Under the experimental conditions, angular acceleratior constituted the dominant
stimulus, while the small centrifugal force played an unimportant role.
Five
normal subjects experienced symptoms which, in their variety and prominence,
seemed to be out of proportion of the mild stimulus condit-cr.
The cardinal
subjective symptoms were headache, dizziness, sleepiness, depression, visual
illusions, and nausea.
Cardinal signs were pallor, sweating, difficulty in walking, oliguria, and vomiting.
in some instances, particularly at the higher
rotational velocities, the symptoms were so severe that the subject was unable
to carry out any useful task.
Adaptation occurred after a period of hrs. to
days, and the symptoms either disappeared or were reduced in severity.
Inasmuch
as the symptoms arose directly or indirectly as a result of stimulation of the
semicircular canals, the term calan sickness appears to be a useful designation.
A control subject with loss of vestibular function reported no sensations of
rotation nor any unpleasant symptoms whatsoever.
His only difficulty was in
walking due to centrifugal force at the higher velocities.
After-effects following the forty-eight period of rotation were usually much
less prominent than during the rotation itself, but in some cases the symptoms
were quite as strong as they were during rotation.
The most prominent effects
were difficulty in walking and fatigue.
The control subject showed none of
these symptoms.
(CAR1)

(
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Graybiel,

A.,

D. E.

Beischer, W. C. Hixson, A. J. Moss,

& D. E.

MEDICAL ASPECTS OF THE PROJECT MERCURY RECOVERY PROGRAM.
SAM P-14
Medicine, IPensacola, Fla.)

Stullken

1960

(School of Aviation

ABSTRACT:
This report deals with the care and handling of the astronaut following impact and is presented in two parts.
Part I is a methodical treatment of
the principal elements in medical planning of the recovery program. Part II is
a specific plan for a manned flight of three orbits.

2,121
Graybiel, A., J.C. Meek, D.E. Beischer, & A.J. Riopelle
1960 OBSERVATIONS OF
CANAL SICKNESS AND ADAPTATION IN CHIMPANZEES IN A "SLOW ROTATION ROOM."
(U.S. Naval School of Aviation Medicine, Pensacola Air Station, Fla.)
Proj. 1R005.13 6001, Subtask 1, Rept. 55, Oct. 1960.
ASTIA AD 260 7484
ABSTRACT: To complement the studies on man of the effects of varying speeds
of constant slow rotation, two chimpanzees, one with normal and one with disturbed vestibular function, were subjected to rotations varying from 1.9 to 10.0
rpm in a slow rotation room.
The animals were observed for manifestations of
"canal sickness" as seen in man. The animals were further studied under cot.ditions of subcritical stimulation for two days to ascertain whether adaptation
would occur.
The usefulness of the chimpanzee as an experimental animal for
studying the phenomenon of canal sickness was discussed.
(Tufts)
2,122
Graybiel, A., B. Clark, & J. J. Zarriello
1960
OBSERVATIONS ON HUMAN SUBJECTS
LIVING IN A "SLOW ROTATION ROOM" FOR PERIODS OF TWO DAYS: CANAL SICKNESS.
Arch. Neurol. 3:55-73, 1960
See also (Naval School of Aviation Medicine, Pensacola, Fla.) Research
Project MR005.13-6001.1.49., 10/15/59; ASTIA AD-232 510

ABSTRACT: This study was designed to investigate the consequences of prolonged
constant rotation of human subjects living in a slow rotation room. Five healthy
subjects and one control subject were subjected to rotations varying from 1.71
rpm to 10.0 rpm for periods of two days each.
During each run they engaged in a
series of tasks designed to serve as stressors ar.d at the same time give some
measure of their performance during the period of rotation.
Under the experimental conditions, angular acceleration constituted the dominant
stimulus, while the small centrifugal force played an unimportant role.
Five
normal subjects experienced symptoms which, in their variety and prominence,
seemed to be out of proportion of the mild stimulus condition.
The cardinal
subjective symptoms were headache, dizziness, sleepiness, depression, visual
illusions, and nausea.
Cardinal signs were pallor, sweating, difficulty in walking, oliguria, and vomiting.
In some instances, particularly at the higher
rotational velocities, the symptoms were so severe that the subject was unable

-
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to carry out any useful task.
Adaptation occurred after a period of hrs. to
Inasmuch
days, and the symptoms either disappeared or were reduced in severity.
as the symptoms arose directly or indirectly as a result of stimulation of the
semicircular canals, the term calan sickness appears to be a useful designation.
A control subject with loss of vestibular function reported no sensations of
rotation nor any unpleasant symptoms whatsoever.
His only difficulty was in
walking due to centrifugal force at the higher velocities.
After-effects following the forty-eight hr. period of rotation were usually much
less p'rominent than during the rotational itself,
but in some cases the symptome
were quite as strong as they were during rotation.
The most prominent effects
were difficulty in walking and fatigue.
The control subject showed none of
these symptoms.
(CARl)

2,123
ADAPTATION TO
1960
Graybiel, A., E. Guedry, W. Johnson, & E. R. Kennedy
BIZARRE STIMULATION OF THE SEMICIRCULAR CANALS AS INDICATED BY THE OCULO.
GYRAL ILLUSION.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Research Project MR005.13-6001, Rept. No. 53; ASTIA AD-244 936
Aerospace Medicine 32(4):321-327, Apr. 1961
See also
Rept. No. 464;
See also (Army Medical Research Lab., Fort Knox, Ky.)

ASTIA AD-253 099

ABSTRACT:
Four healthy male subjects 19 to 23 years of age were exposed to tilt
in a specially constructed chair mounted in a rotating room which is built around
the center of a human centrifuge.
Determinations of the course of the adaptation
to the oculogyral illusion are reported.
Also compared are the effects of their
voluntary head movements.
Information obtained appears to have application to
anticipated problems in manned orbiting satellites
and to any rotating installation where personnel will be exposed to angular velocities above 2.0 rpm.
(AUTHOR)
2,124
&raybiel, A., E. Guedry, W. Johnson, & E. R. Kennedy
1960
ADAPTATION TO
BIZArP..E SThUI\TION OF THE SE.1MICIRCUL\R CANALS AS INDICATED BY TnE OCULOGYRA\L ILLUSION.
(Army Medical Research Lab., Fort Knox, Ky.)
Rept. No. 464;
ASTL AD-253 099L
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
Research Proj.
MR005.13-6001, Rept. No. 53; ASTIA AD-244 936
See also
Aerosoace Medicine 32(4):321-327, Apr. 1961

ABSTRuCT:
Four healthy male subjects 19 to 23 years of age were exposed to tilt
in a specially constructed u.hair mounted in a rotating room which is built around
the center of a human centrifuge.
Determinations of the course of the adaptation
to the oculogyral illusion are reported.
Also compared are the effects of their
voluntary head roverents.
Information obtained appears to have application to
anticipated problems in manned orbiting satellites
and to any rotatinz installation where personnel will be exposed to angular velocities above 2.0 rpm.

(AUTHOR)
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2,125
PERCEPTION OF THE HORIZONTAL OR VERTICAL WITH
1961
Graybiel, A. & B. Clark
HEAD UPRIGHT, ON THE SIDE, AND INVERTED UNDER STATIC CONDITIONS AND DURING
EXPOSURE TO CENTRIPETAL FORCE.
(USN School of Aviation Medicine, Pensacola Air Station, Fla.)
ASTIA AD 266 066
Proj. MR005.13 6001, Subtask 1, Rept. 60, 15 Aug. 1961.
See also Aerospace Medicine 33(2): 147-155, Feb. 1962.
ABSTRACT: The present experiment attempted to measure the accuracy of visual
egocentric localization in widely different body (head) positions and the change
in localization induced by a change in direction of the gravitational-inertial
The ability of five healthy subjects to set a luminous line
force environment.
to the horizontal while in the dark was measured with head upright, on the side,
and inverted both under static conditions and during exposure to centripetal
In general, the findings were the same for all subjects and interindividforce.
ual differences did not affect any of the major findings significantly. Under
static conditions egocentric visual localization was quite accurate with head upright, inaccurate with head inverted, and grossly in error with head on the side.
When the subjects were exposed to centripetal force with a change in direction
of force making an angle of 6 degrees or 12 degrees, the oculogravic illusion was
preceived with head erect, not exhibited with head inverted, and not~measurable
with head on the side. The significance of these finding is discussed with reference to the function of the otolith apparatus and other factors.
(Author)

2,126
Glaybie', A., & B. Clark
1961
ESTINATE OF THE HORIZONTAL OR VERTICAL WITH
HEAD UPRIGHT, ON THE SIDE, AND INVERTED UNDER STATIC CONDITIONS AND DURING,
EXPOSURE TO CENTRIPETAL FORCE.
(Paper, 32nd Annual Meeting of the Aerospace
Medical Assoc., Palmer House, Chicago, Illinois, April 24-27, 1961)

ABSTRACT: The observations were carried out on five subjects.
The task consisted of setting a luminous line in the dark: (1) before rotation, (2) when exposed
to centripetal force resulting in a change in direction of force relative to the
subject (angle 0 60 or 120), and (3) after cessation of rotation. Seated upright,
the estimations of the horizontal were quite accurate before and after rotation,,
while, during exposure to centripetal force, a correction was regularly made in
accord with the change in angle 0 (oculogravic 4 llusion).
Lying on the side or
with head inverted, all subjects exhibited gross inaccuracies in setting the
line under static conditions, and the oculogtavic illusion could not be demonstrated.

"
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1961 ADAPTATION TO BIZARRE
Graybiel, A., B. Guedry, W. Johnson & E. R. Kennedy
STDIMLATION OF THE SZ.rl'CIRl&AR CANALS AS INDICATED BY TRE OCULOGYRAL
ILLUSION.

Aerospace Medicine 32(4):321-327, April 1961.
See also (Army Medical Research Lab., Ft. Knox, Ky.) Rept. No. 464; ASTIA
AD 253 099
See also (Naval School of Aviation Medicine, Pensacola, Fla.) Research Proj.
MR005.13-6001, Rept. No. 53; 27 July 1960. ASTIA AD 244 936.
ABSTRACT: 'Four healthy male subjects 19 to 23 years of age were exposed to tilt
in a specially, constructed chair mounted in a rotating room which is built around
the center of a human centrifuge. Determinations of the course of the adaptation
to the oculogyral illusion are reported. Also compared are the effects of their
Information obtained appears to have application to
voluntary head movements.

anticipated problems in manned orbiting satellites and to any rotating installation where personnel will'be exposed to angular velocities above 2.0 rpm.

(Author)

2,128
Graybiel, A.
1962
AEROSPACE MEDICINE AND PROJECT MERCURY.
Aerospace Medicine 33(10):1193-1198.
Oct. 1962.
ABSTRACT: Broadly considered, the medical aspects of space fall into such wellknown categories as 'Selection of the Astronaut, Indoctrination in Life Support
Systems, Medical Care, and Periodic Re-evaluation.
However, in Project Mercury
there were unusual' problems to take into account. These stemmed from the (1)
small number of astronauts, (2) small payload (3) characteristics of the flight
profile, (4) hostility of the environment aloft, and (5) landing on water. The
problems generated by these factors centered around:
(I) close interrelationships
between medical and professional fitness of the astronauts, (2) need'for continuous monitoring of the physiological responses and environmental conditions
during flight, (3) medical logistics of "recovery", and (4) maximal exploitation
of the flight for scientific purposes.

2,129

Graybiel, A & others

1962

HUMAN PEPFORI.ANCE DURING T9O WEEKS IN A ROOM

ROTATING AT THREE RPM (Naval School of Aviation Medicine, Pensacola,
Proj. MR005.13-6001, Subtask 1, rept. no. 74, 28 Aug. 1962

Fla.)
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2,130
Graybiel, A.
1962
ORIENTATION IN SPACE, WITH PARTICULAR REFERENCE TO
VESTIBULAR FUNCTIONS.
In Schaefer, K.E., ed., Environmental Effects on
Consciousness.
(New York: The MacMillan Co., 1962). Pp. 64-72

ABSTRACT:
in man the sensory organs in the vestibular labyrinth contribute
little
to orientation in space if comparison is made with the otolith apparatus
Persons who have lost the
in fishes and the semicircular canals in birds.
function of these vestibular sense organs arescarcely handicapped by day and,
for all ordinary activities, are little
handicapped at night.
Indeed, the
great importance of these organs rests in the fact that they-are potentially
capable of causing disorientation.
This may result from pathological factors
or from circumstances in which persons are exposed to unusual patterns of
stimulation.
Such patterns may be encountered in flight, and the conclusion
is reached that undercertain conditions it would be advantageous to the space
traveler if these sensory organs, especially the semicircular canals, were
non-functioning.
DISCUSSION:
It is not unreasonable to postulate that the semicircular canals
and otolith apparatus will contribute very little
to the orientation of a
The chief difficulttraveler in space and may prove to be a decided handicap.
ies will arise from the visual disorientation and canal sickness if persons
are subjected to Coriolis accelerations.
If it should be found desirable to
generate an artificial gravitational field by means of rotation, persons with
normal semicircular canals would suffer unless the rate of rotation was very
slow.
In view of this possibility more studies are needed with regard to
screening large populations to determine if otherwise healthy persons are
relatively insensitive to stimulation of the canals, to determine the limits
of adaptation, and to e.xplore means of reducing or abolishing the function of
tne canals.
The absenze o'f this function would not handicap the person aloft
under all ordinary conditions.
and limit him very little
The role of the otolith apparatus is less well understood than that of the
semicircular canals but, in all likelihood, it is less important for good or
bad (Lansberg, 1958).
If it were impossible to abolish the function of the
canals without also destroying the function of the otolith apparatus, the loss
might hv appreciable but not great.
(Author)

2,131
Graybiel, A., & W. H. Johnson
1962
A COMPARISON OF THE SYMPTOM1TOLOGY EXPERIENCED BY HEALTHY PERSONS AND SUBJECTS WITH LOSS OF lABYRINTHINE FUNCTION
WHEN EXPOSED TO UNUSUAL PATTERNS OF CENTRIPETAL FORCE IN A COUNTER-ROTATING
ROOM.
(Naval School. of Aviation Medicine, Pensacola, Fla.)
BuMed Project
MR005.13-6001 Subtask 1, Rept. No. 70, DRML Proj. PCC-D50-93-10-71; NASA
Order No. R-47, 22 June 1962

ABSTRACT:
Normal subjects and deaf persons with bilateral labyrinthiinedefects
were exposed to unusual patterns of linear acceleration in an attempt to disturb
normal functional mechanisms in the brain stem. Through the use of a counter-
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rotating room it was possible, at the same time, to avoid angular or Coriolis
accelerations.
Some of the normal but none of the labyrinthine defective subjects
experienced motion sickness.
The results are discussed in terms of the etiologic
role of the vestibular sensory organs.
(AUTHOR)

2,132
Graybiel, A., & B. Clark
1962
PERCEPTION OF THE HORIZONTAL OR VERTICAL WITH
HEAD UPRIGHT, ON THE SIDE, AND INVERTED UNDER STATIC CONDITIONS AND DURLNG
EXPOSURE TO CENTRIPETAL FORCE.
Aerospace Medicine 33(2):147-153, Feb.1962
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
Rept. No. 60;
Proj. No. MR005.13-6001; NASA Grant No. R-l; ASTIA AD-266 066
ABSTRACT:
The present experiment attempted to measure the accuracy of visual
egocentric localization in widely different body (head) positions and the change
in localization induced by a change in direction of the gravitational-inertial
force environrent.
The ability of five healthy subjects to set a luminous line
to the horizontal while in the dark was measured with head upright, on the side,
and inverted both under static conditions and during exposure to centripetal
forc-.
In general, the findings were the same for all subjects and interindividual differences did not affect any of the major findings significantly.
Under
static 'onditions egocentric visual localization was quite accurate with head
upright, inaccurate with head inverted, and grossly in error with head on the
side.
When the subjects were exposed to centripetal force with a change in
direction of force making an angle of 6 degrees or 12 degrees, the oculogravic
illusicn was perceived with head erect, cot exhibited with head inverted and not
measurable with head on the side.
The significance of these findings is discussed,
wlt~i reference to the function of the otolith apparetv: and other factors.
(AUTHOR)

2,133
Graybiel, A., & B. Clark
1963
MEASUREMENTS OF THE OCULOCRAVIC ILLUSION IN
HEALTHY SUBJECTS AND IN PERSONS WITH BILATERAL VESTIBULAR DEFECTS WIT A
NOTE ON ITS USEFUUNESS AS A SPECIFIC INDICATOR OF OTOLITH FUNCTION.
(Paper,
34th Annual Meeting of the Aerospace Medical Association, Statler-Hi ton
Hotel, Los Angeles, Calif., April 28 - May 2,-1963)
ABSTRACT:
Experimencs on a human centrifuge were carried ouz with nine ncrmal
subjects and ten bilateral labyrinthine defective deaf persons who, because their
otolith function was unknown, were referred to as OFU subjects.
Particulzr care
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was takerh to ensure that conditions were favorable for perception of the oculogravic illusion which has been defined as an apparent movement and displacement
of the visual field when a person is exposed to a change in direction of the
gravitational inertial force environment relative to himself.
The subject's
task was to observe a line of collimated light in the dark, report whether he
perceived any apparent motion, and, if the line appeared to be displaced from the
horizcntal, to restore it to that position. Findings in the normal subjects
were remarkably uniform; tables or curves based on mean values of the group were
characteristic for all. In the OFU subjects inter- and introindividual variances
were so great that it was difficult to combine the results; therefore, the
findings had to be sumnarized on an individual basis., Moreover, there was
evidence of learning in the OFU subjects which tended to complicate interpretation
of the results.
The usefulness and limitations of this test as an indicator of
otolith function are pointed out.

2,134
Grayfer, G.R. & A.I. Bykhovskiy
PARACHUTE JUMPERS
Sovetskaya khirurigiya (Moscow)

1936

PROPHYLAXIS OF ANKLE IlNJURIES IN

7: 115-118.

2,135
Great Britain,Ministry of Supply
DYNAXIC LOADS IN AIRPLANES UNDER GIVEN
IMPULSIVE LOADS WITH PARTICULAR REFERENCE TO LANDINGS AND GUST LOADS
ON A LARGE FLYLNG BOAT.
Research memorandum 2221.

2,136
Greaves, F.C., Draeger, Brines, Shaver, & Cary
1943
STUDY OF UNDERWATER CONCUSSION.
U.S. Nay. Med. Bull. 41:339-352, March 1943.

AN EXPERIMENTAL

2,137
Greeley, P. 0., H. Jorgenson, W. G. Clark, D. R. Drury & J. P. Henry.
1945
EFFECT OF ANOXIA CN G TOLERANCE.
(Natl. Res, Council, Div. Med. Sci., Comm. on Aviat. Med., Washington, D.C,)
CAM Rept.

/

No.

480,

22 Oct.

1945.

2,138
Greeley, P. 0.
et al.
1945
EFFECT OF ANOXIA ON MAN'S TOLERANCE TO POSITIVE
ACCELERATION.
'(National Research Council, Committee on Aviation Med., Washington, D.C.)
CA. Rept. no. 500, 30 December 1945.
ABSTRACT: Ten centrifuge trained subjects were subjected to positive acceleration on a centrifuge which attained maximum acceleration at the rate of 3 g's
per second and which maintained maximum acceleration for 15 seconds.
A total
of 301 runs were made. The inherent g tolerance of each subject was determined
before, during, and after anoxia. Each determination was repeated in the same
manner on 2 or 3 different occasions.
The g tolerarce was determined by recorded
responses to visual and auditory signals and by changes in ear opacity (blood
contdnt of the ear).
The g ranged from amgnitudes which caused no visual sy;.,ptoms, to those causing blackout. Anoxia was induced by breathing a gas mixture
containing 11.57. oxygen and 88.5% nitrogen until a steady state was reached of
Millikan oxim.eter readingi (ca. 15 minutes), and maintained during the centrifuge
tests. All sdbjects were at low oxygen tensions for 30-40 minutes.
Return to
normal was effected by breathing room air again for ca. 15 minutes.
Altaiough oxyhemoglobin saturation was reduced to an average of 64% (range 59-757.),
as determined by oximetry and Van Slykes, there was no significant decrease in
g tolerance (average 0.1 g; maximum for blackout in any one case, 0.4 g).
The results support and extend those reported by Gauer.

(Fed.

Proc.

5(l):35)

2,139
Green,

C.D., B.E. Welch, W.L. Brown, L.E. Lamb, P.C. Tang, D.B. Gisler, et al.
1961
STLDIES OF ESCAPE FROM BALLISTIC SPACE VEHICLES.
I. BIOMEDICAL
EVALUATION.
II.
INSTRU.i1ENTATION'.
(School of Aerospace Medicine,
Brooks AFB, Texas)
Rept. 61-29, Apr. 1961.
ASTIA AD-254 C65.

ABSTRACT:
Biomedical inforr.ation on prir.ates successfully flown through
prograred escape profiles was obtained in conjunction with the ,;ASA project
"Little Joe." Animal response during acceleration, deceicration, re-entry,
and water impact demonstrated survivability.
Also recorded and evaluated were:
(a) environmental data (i.e., relative humidity, total gas pressure, 02 partial
pressure, and gas te,-iraturc); (b) physiologic data (i.e., respiratory rate,
pulse rate, and cardiac rhythm from ECG traci.-gs); (c) ps:.chonotot performance
data; and (d) oculomotor movement.
These experiments subs tantiate, under
actual flight conditions, physical and biologic design cziceria fir biopacks,
physiologic sensor response,*and performanc- criteria during all pý,ases of the
ballistic trajectory and recovery operations from an impact area.
(Authors)
2,-40
Green,

D. M.
1943
.7.Aviation Me1d.

AIRSIC07ESS IN BOMBER CREWS.
14: 366.
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2,141
Greer., H. D.
1943
AVIATION PHYSIOLOGY.
III.
Clin. Bull. West. Res. Univ. 7:25-27, 1943.

ACCELERATION.

2,142
Green, H. D.
1944
AVIATION PHYSIOLOGY WITH PARTICULAR REFERENCE TO THE
CI RCbtLATI O'N'.
In 0. Glasser, ed., Medical Physics (Chicago:
Year Book Publishers, Inc.,
1955) I, 22-26.

2,143
SO,%E OBSERVATIONS OF THE EFFECTS OF 100
1961
Green, I. D. & B. F. Burgess
PER CENT OXYGEN AND POSITIVE ACCELERATION ON R.A.F. AIRCREWS.
(Paper 32nd Annual Meeting, Aerospace Medical Association, 24-27 April 1961,
Chicago, Ill.)
ABSTRACT: A set of symptoms experienced by aircrew following flights during
which they have been subjected to high levels of positive acceleration whilst
breathing 100 per cent oxygen has been recognized by the Royal Air Force for
se,.;ral years.
The incidence of this syndrome amongst pilots is given. Radiographs of the chest taken after flight and the effects of the disorder upon lung
volume are described. The significance of these effects is discussed together
with the need for further experimentation and the form that this should take.

(Aerospace Med.

32(3):232-233, March 1961)

2,144
Green, I. D,
1961
RESPONSE OF THE HUMAN RETINAL VESSELS TO POSITIVE PRESSURE
BREATHLNG.
Aerospace Medicine 32(5):407-411, May 1961
ABSTFACT:
Photographs of the human retinal vessels have been taken during positive pressure breathing at a pressure of 60 mm. Hg without counterpressure to the
eyes, and examined.
Evidence is put forward to suggest that under these circumstances there is little
likelihood of intra-ocular adequately supported by the
accompanying increase in tension of the intra-ocular f1a.,id.
(A=THOR)
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2,145
Green, I. D., & B. F. Burgess
1962
AN INVESTIGATION INTO THE MAJOR FACTORS
CON•'RIBUTLiG TO POST FLIGHT CHEST PAIN IN FIGHTER PILOTS.
(RAF, Institute
of Aviation Medicine, Farnborouý;%)
FPRC Rept. No. 1182, Jan. 1962
ASTIA AD-283 051
A3STRACT: A field trial is described which investigated the part played by each
of t:iree factors (level of applied acceleration, breathing of 1007. oxygen, we'aring an anti-g suit),in the production of a post-flight syndrome (characterized by
cough, chest pain, limitation of inspiration) experienced by fighter pilots. Chest
x-rays were taken and lung volume measurements made of six pilots before and after
flight in Hunter Mark 6 aircraft.
The results of the test and symptoms experienced
by these pilots led to the conclusion that all three factors under investigation
contributed to the syndrome.
The possible pathological changes that may have
taken place during the flights are discussed together with the likelihood of any
ill effects such changes might produce.
(AUTHOR)

2,146
Green, W.D. Jr., T.B. Smith, and P. Felsenthal.
MEASUREMENT FOR INERTIAL GUIDANCE TESTING.
Boston, Xiss.) ASTIA AD-266 737

1961
PRECISION VELOCITY
(Allied Research Assoc., Inc.,

ABSTRACT: Two practical solutions are advanced'to the problem of measuring the
velocity of the center of gravity of a rocket sled to i part in 10 to the 5th
power over a speed range of 200 to '5,000 ft/sec.
Solutions are based an a
combined space-time/accelerometer system. The characteristics of the systems
and the manner in which they meet the requirements are discussed and a program
is outlined whereby either system may be introduced as the standard velocity
measuring system for the sled test facility at the Air Force Missile Development
Center.
In reaching the conclusion that the combined space-time/accelerometer
system is the optimum solution, other methods were investigated.
Results of
these studies of direct physical methods, as well as methods from which velocity
may be inferred, are discussed.
None of the methods examined was found to
offer a satisfactory solution to the problem at hand.
It is pointed out that
quality of instrumentatior must be paramount in developing any velocity'
measuring system and no amount of statistical operations with the data can
compensate for data of poor quality.
(Author)

2,147
Greenberg, S.
1957
ULDERW'ATER ESCAPE PROGRAM F9F-4 AIRPLANE L.OWLEVEL DROP TESTS, KEY WEST - August 1957
(U. S. Naval Air Development Center, Johnsville, Pa.) NADC-ED-5720..
25 Sept. 1957 ASTIA AD 408 135.
AESTRACT: An attempt was made to investigate and critically analyze the
parameters involved in pilot escape from present day fighter, attack and
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trainer type aircraft during a crash at sea incident to aircraft carrier
operation.
This report covers the basic research data pertinent to pilot
underwater egress obtained during August 1957, by crashing 3 navy service
F9F-4 aircraft into approximately 22 fathoms of water off the shores of
A sinking rate of 7.5 feet per second is the maximum
Key West, Florida.
attained in this series of tests. The plastic canopy bubble on this
particular aircraft would no~t withstand differential pressures in excess
of 16 psi.

2,148
DESCRIPTION OF F86D-ll
1958
UNDERWATER ESCAPE PROGRAM.
Greenberg, S. H.
AIRPU.,%'E 50-FOOT DROP TEST, KEY WEST, FLORIDA - 25 MARCH 1958.
NADC-ED-5816; Interim Rept.
(Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD 231 439.
No. 3; 25 Aug. 1958.
ABSTRACT: The results of a 50-foot free-fall drop test of an F86D-ll airplane
striking the water in a flat attitude from the YD-203 yard derrick at the U. S.
Naval Air Station, Key West, Florida, on 25 March 1958, have been compiled and
presented in this report. Physiological effects of impact accelerations and
underwater canopy implosion on an anthropometric dummy and shock damage to the
airframe are discussed. As would be expected, damage caused by the implosion
was localized at the pilot and pilot seat. Seat-to-head forces were in excess
Additional tests are recommended.
of the trheshold values for vertebral damage.
The aircraft exhibited the characteristic return-to-surface-after-impact behavior
and verified a basic assumption underlying previous tests (i.e., that sink rate
is substantially independent of initial impact velocity).

2,149
1958
Greenburg, Sidney H.
DESCRIPTION OF F86D-11 AIRPIANE 50-FOOT
UNDERWATER ESCAPE PROGRAM.
DROP TEST KEY WEST, FLORIDA
(Naval Air Development Center, Johnsville, Pa.)
March
ASTIA AD 231 439
Rept. no. NADC-ED-5816
ABSTRACT:
Tests were performed'to determine (1) the effect of high-velocity
vertical entry on the sinking time of aircraft in water; (2) the structural
damage sustained by the aircraft on impact; and (3) the physiological
shock the pilot suffers when subjected to water collisions of this nature.
Damage resulting from implosion of the canopy due to dept pressure and
Shock
th*e accompanying physiological implications are also discussed.
aircraft
dummy
in
the
F86D011
sustained
by
the
anthropometric
loadings
reached a peak acceleration of 6 2 g, with values well above 25g
This shock loading was greater than that sustained by
for 30 msec.
any other part of the airframe when the complete system was subjected to
the 50-foot fall. The acceleration was a rate of onset of approximately
6000 g/sec which, at the g loading and duration of sustained shock,
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represents values well above the threshold of vertebral damage, signifying
a high expectancy for extensive spinal injury. The opening in the canopy
resulting from the. implosion appeared to be large enough to permit egress
of the pilot and his equipment from the cockpit.
Only 19 sec were required
from entry to submersion.
The increase in the rate of submergence in the
latter test must hAve been contributed by the higher entry velocity, accompanied by greater water penetration of aircraft, and by extensive impact
damage which des'troyed watertightness and buoyancy of the airframe.
(See also
AD-231 389)
(ASTIA)

,2,150
Greenewald, R.E., R.J. Taylor and J. Lew
1949
EFFECTS OF AIRPLANE
DESIGN ON ACCELERATIONS EXPERIENCED IN SUPERSONIC FLIGHT.
(Cornell Aeronautical Laboratory, Inc., Buffalo, New York)
Report No. BC-531-S-II, ASTIA ATI-90379
ABSTRACT: Accelerations and decelerations resulting from flight maneuvers,
atmospheric disturbances and power failures during supersonic flight are
presented as individual problems.
General solutions of some problems have
been combined with the human tolerance to acceleration and show the limit of
conditions resulting from the participation of a pilot or crew in such conditions

2,151
greenfield, A. D. M.
WATER LMVERSION.

1945

EFFECT OF ACCELERATION ON CATS,

WITH AND WITHOUT

ABSTRACT:
Forty cats, anaesthetized with chloralose, were centrifuged to p:oduce
accelerations up to 20 G in the head-tail axis measured at the heart.
Continucus
recorcs of acceleration and of arterial, right auricular and intrapleural
pressures were octained.
Without water irmersion, arterial pressure' showed an
a-rupt fall with onset of acceleration, reached zero at the head level at 3-4 G,
and remained approximately constant during I min. runs.
Right auriculat pressures
fell, but this was partly offset by the fall in intrapleural pressure..
Foliowing
the run, the auricular pressure returned to its resting value, but the arterial
pressure rose for 1-3 min. to a height grea-ly exceeding the resting value.
I=,ersion in water at body temperature to levc:ls lower than 4 cm. below the cardiac
apex r.mde little
difference to the response, but with the water level at the
cardiac apex it roquired an acceleration of about 10 G to reduce the arte'rial
pressure to zero at the head.
After the first 10 sec. of the run, arterial pressure showed an increase of 6G-80 r=-.Hg, which was abolished by carotid sinus
denervation.
Wh-,en this compensation had occurred, it requi-d-3-20)-to ridce
arterial pressure to, zero at the head, correspcnding to a pressure of about 300
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The right auricular pressure showed only a slight rise duram. Hg at the heart.
Following the run the arterial pressure rose above the resting
ing the run.
value for 1-3 min. by an amount proportional to the compensation occurring during
t.ie run. This rise was also abolished by carotid sinus denervation.
Raising the water level above the cardiac apex gave only slight further improvement of the arterial pressure response, but the right auricular pressure showed
a greater rise during the run.
Respiration was slowed and became shallow with occasional gasps in the nonimnersed animals, but was well maintained in the water-imnmersed animals up to
16 G.
Following exposure to 15-20 G with water immersion for several half-mihute
runs, death frequently occurred, and subendocardial haemorrhages were observed
(J. of Physiology 104:5P-6P, 10 Feb. 1945)
in the left ventricle.

2,152
CALIBRATION OF ACCELERO "TESYSTDLS
1961
Greenhouse, S. C., & B. Reznek
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7, 1961, Washington, D. C. (Mt. Prospect, Ill.:
pp. 595-603
Institute of Environmental Sciences, P. 0. Box 191)
CONCLUSIONS:
It is our opinion that not enough emphasis has been placed upon
system caliurations, as contrasted with calibrations which combine the individual
errors of the major units that comprise the system.
In trying to improve his instrumentation, one of course should carefully examine
all its elements until he is convinced that the individual units are satisfactory
Then it is our contention that his attention should be focused
for his real needs.
on the use of rather rapid but sufficiently accurate system calibrations, such as
(AUTHOR)
have been described in this article.

2,153
Greening, C. P.
VEHICLES.

1961

CORIOLIS EFFECTS ON OPERATOR M2)VEMENTS IN ROTATING

ABSTRACT: Rctation of manned space vehicles has frequently been considered as
a means of providing artificially some of the characteristics of a gravity field.
Th2 relatively high rates of rotation anticipated in moderate-sized vehicles
In
will bring into prominence a class of phenomena known as Coriolis effects.
this paper, the magnitude and direction of the forces on the human body associated
with Coriolis effects are studied analytically as a function of vehicle spin
Relaticnrates, bodily movement rates and the orientation of vehicle work areas.
ships among the pertinent variables are expressed parametrically, and also
discussed qualitatively.
Some implications for work station arrangement are
discussed.
(Aerospace Medicine 32(3):233, March 1961)

2,154
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Greening, C.P.
1961 CORIOLIS EFFECTS ON OPERATOR MOVEMENTS IN ROTATING VEHICLE
(Paper presented at 32nd annual meeting, Aerospace Medical Association,
24-27 April 1961, Chicago, Ill.)
ABSTRACT:

In this paper, the magnitude and direction of the forces on the human

body associated with coriolis effects are studied analytically as. a function of
vehicle spin rates, bodily movement rates and the orientation of vehicle work
areas.
Relationships arcng the pertinent variables are expressed parametrically,
and also discussed quaiitatively.
Some implications for work station arrangement are discussed.
(Aerospace Med., 33(5):579-582, May 1962)

2,155
Gregg, Lea W., Richard G. Pearson, and Alfred C. Barnes., Jr.
1961
PIZDICTION OF DEGREE OF INJURY FROM IMPACT AN'D DAMAGE VARIABLES
IN LIGHTPLANE ACCIDENTS
(Aviation Crash Injury Research, Phoenix, Ariz.)
Rept. no AvCIR 61-1; TREC Tech. rept. no. 61-94
August
ASTIA AD 265 091L
ABSTRACT; Accident severity in lightplane accidents can be described by
means'of impzct variables such as impact velocity and angle of impact,
*or by ratings of the resultant damage to the aircraft.
Both kinds of
factors maybDe useful predictors of degree of injury sustained by the
occupant. An analysis of 913 accidents was undertaken to determine the
extent to which individual, gross accident variables predict severity,
of injury as measured by the AvCIZ Injury Scale and by the proportica
of fatalities.
Damage severity ratings, especially AvCIR's cot.;z=ite
Accideant Severity rating, predicted degree of injury more effectively
thc.n d4
tine primary impact variables.
A composite impact severity measure derived from the primary impact variables improved prediction but
still
not to the level of the damgge ratings.
The need for an adequate
description of the circumstances surrounding an accident event in terms
of the physical impact conditions is emphasized by these findings.
Both
injuries and damage to the aircraft are effects of an accident.
What is
required is a more accurate specification of their causal determinants.

(AUThOR)
2,156
Gregg, L. W. & R. G. Pearson
1961
FACTORIAL STRJCTURE OF IMPACT AND
DAMAGE VARIABLES IN LIGHTPIANE ACCIDENTS.
Hum. Factors 3(4):237-244, Dec. 1961
ABSTrP.CT: This paper presents "a rational analysis of the relationships
among a number of variables associated with lightplane accidents together
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with an empirical evaluation of the adequacy of the logical structure for'.
impact conditon-describing such accidents." Some of these variables are:
velocity, angle, attitude, terrain; injury to occupant--degree and location;
damage to occupant's structural environment; damage to cockpit and cabin;
A factor analysis is performed on the data from
damage to other structures.
Four factors which describe the conditions at impact are
154 accidents.
found; the relationship between injury to occupant and proximity of structural
damage is demonstrated; the relationship among damage variables is compared
(Tufts)
to that between damage and impact variables.

2,157
Gregg,

Lee W.,

and Richard G. Pearson

1961

FAC'.OR ANJALYSIS OF LIGHTPIANE ACCIDENT IMPACT AND DAMAGE VARIABLES
( Aviation Crash Injury Research, Phoenix, Ariz.)
Re-t no. AvCIR 61-6
ASTLA AD 266 410L

TREC TR 61-122

August

ABSW'ACT: A conceptual framework through which accident variables are
defized end certain cause-and-effect relationships are established is
confirmed through application of the technique of factor analysis to a'
set of lightplane accident data.
Relationships between aircraft
structural damage and injury to the occupant were seen to increase as
a function of proximity.
Individual measures of the consequences of
impact were found to intercorrelate higher than the implied cause-effect
relations from impact to damage.
(AUTHOR)

2,158

Greig, D.D.A.

1940

REPORT ON PRACTICAL F Y'X TESTS CARRIED OUT WITH "SPECIAL

FLYING SUIT" (DZSIGNED BY DR. FRANKS) B TWEEN JUNE 1st AND JUNE 5th, 1940.
3PITFi.-E L. 1090.
(Naticz.nl Research Council, Canada)
Re t. No. C-2830, 8 June 1940.
A3STR.CT: 2light tests were carried out wit the special flying suits designed
by Dr. Franks in a Spitfire. A pilot who no
lly "blacked-out" between 3 to
5 G's was able to make manoeuvers going up o over 8 G without feeling any
effect of the "blackout".
It is felt mnat tie principle involving the design
of the suit is sound but in its present form it is not a practical proposition.
The resuits obtained were of such a convinci
nature however, that further
development is strongly recomm~ended.

L/
/'
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1956
THE EFFECT OF A VASOCONSTRICTOR, METARAMINOL, ON
Greiner, T.
(Wright Air Development Center, Air
HUMAN TOLERANCE TO ACCELERATION.
Research and Development Command, Wright-Patterson AFB, Ohio)
WADC TR 56-575. Nov. 1956. ASTIA AD 110545.
ABSTRACT: Recent manipulation of various factors in human acceleration
uncovered an unexpectedly large improvement in tolerance, the reflex circulaIf a
tory adjustment that develops when acceleration is gradually induced.
similar reflex pattern is activated by a drug, some of the improved tolerance
In
might be available to the quickly entered acceleration of combat flying.
the largest practical doses, metaraminol increased g-tolerance an average of
0.7 g-unit, only one-third of the advantage conferred by full mobilization of
the reflexes with slow onset acceleration, and far less than that provided by
the standard g-suit in rapid onset' acceleration.

2,160
THE E7FECT OF A VASOCONSTRItTIVE AGEN'U, METARAMIXOL,
June 16,
Creiner, T.
J. Pharmacol. Exp. Ther.117 (2):228-231
ON HUMAN TOLERANCE TO ACCELERATION.
See also WADC TR 56-575, Nov. 1956, AFTIA AD 110 545
ABSTRACT: Recent manipulation of various factors in human acceleration uncovered
an unexpectedly large improvement in tolerance, the reflex circulatory adjustIf a similar reflex
ment that develops when acceleration is gradually induced.
pattern is activated by a drug, some of the improved tolerance might be available
In the largest practical
to the quickly entered acceleration of combat flying.
doses, metaraminol increased g-tolerance an average of 0.7 g unit, only 1/3 of
the advantage conferred by full mobilization of the reflexes with slow onset
acceleration, and for less than that provided by the standard g-suit in rapid

onset acceleration.

(DACO)

2,161
1959
Gresser, A.
SURGICAL REPIRT.

THE AIRPIA:E DISASTER OF 6 FEBRUARY 1958 AT ,MUNICH-RIEM.
11 Sept. 1959
Muenchen Mud Wschr 101:1569-71; contd.,

2,162
1959
Gresser, A.
SURGICA•L REPORT.

TVE AIRPIPV:E DISASTEI OF 6 FEBRUARY 1938 AT MLUICH-RIEA.
18 Sept 1959
Muenchen Med Wschr 101:1o36-9; conci.,

V

2,163
Gressitt, T.J.
1962
SLOW-ROTATION, A HbU,%*4 ENGINEERING PROBLEM IN TIE
NIKE-ZEUS GUIDED MISSILE SYSTEM.
(Institute of Environmental Sciences,
Mt Prospect, Ill.) Reprint 62-385
ABSTRACT: The NIKE-ZEUS Guided Missile system, now in an advanced state of
development for the Department of the Army, was diesigncd and developed by Bell
Telephone Laboratories under a Western Electric Company prime contract from
the Army Ordnance Missile Command.
The design of equipment for enhanced service ability and to promote personnel
comfort and safety in rotatLng environments was aided by the application of
principles evolved through the study of human factors.
Consultation with other
agencies, experimentation in the test chamber, and operational experience at
both White Sands and Kwajalein have contributed to mitigation of a difficult
environmental problem.

2, '64
Grether, W14.
19L7
ACCELLRýATIOU,; (G)
In "Su.:v.ýy of Dis.)lay Pro:.lems in the Dcsign of Aviation Equipent,"
In P.
F.iits, ed., Ps'chologicaii Research on Equipronec.t Dcs-c-n (Air /M-teriei
Corn-.and, Wright-Patterson AFB, Oihio)
Rpt. No. 19; ATI-125 963, 1. 31
A:ýSTRACT:
As the accelerative or G forces encountered in rr.maneuvcring aircraft
are increased, resu!Lini.
in di.,turbance of the norral distribution of blood to the
brain and ot',hec,: ,arts of the body, there is known to be first a narrowing of the
visual field, then co.:lete loss of vision, then loss of hearing, and finally .oss
of consciousness.
Effects are so.e...at different for positive G (head to foot)
and ror negative G (fool to head).
E-u-man tolerance to G can be increased sotnewhat by the G suit ano by voluntary muscuiar contractions, both of which resist
the flow of blood away from tne upper -art of the body.
It is not knotn what, if
any, losses occur in sensory ard interpretive processes at G levels below those
necessary to produce narrowing of the visual field.
Research is needed to show
whether or not such losses occur and whether th--e is a selective effect on different perceptual processes, so that equipmrent or tactics can be modified if necessaryi
Results also may have important implications for an understanding of cerebral functions.
(AUTI'OR)

2,'65
3rether, W. F.
LN SPACE.
Medicine,

1963
hLYAN PERFORMANCE CAPABILITIES FOR MILITARV OPERATIONS
(Paper, Lectures in Aerospace Medicine, School of *,,viation
Brooks AFB, Texas, 4-8 February 1963)
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2,167
Griffith,
J.

C. R.
Fxp.

1920

TIlE ORGANIC EFFECTS OF R!:'PEATE:D BODILY ROTATION.

Psychol. 3(l):15-47.

A3STRACT: AF trunin.; is repeated from da.y to day, the duration of the a:fternys tagos, th,': number of ocular movements nrade, and the duration of the apparent
The najor part of this decrea'se occur!; within the
movement rapidly decrease.
The decr,,aoe takes place not only from day to day hut. also
first few days.
The amplitiide of the ocular
within a period of ten trials on any single day,.
movements and the number of movvments made per second a lso decrea:,.., as rey
Furthervmorc, curtain other organic effects, e:, ,vcil
petitions increase.
The time of nys t/agmnL
,those known as past-pointin., , decrease in the same .cmnner.
changes with the sp.ed of rotation and with the numher of rrvolutions 11id thLat i.
As to other condition:; under
is increased when the chair is abruptly halted.
whIich nystagmus lavies in degree and amount, the.followin'g factors mast be
(a) the time of day during which rotation is carried on; (h) the
considered:
amount and noIMber of rest-intervals between turnings and between series; and (c)
Finally, nystagmus may be modifeed
the g.ncral organic state of the subjict.
indirectly b-. 'transfer.'
In general, `avestiga tors four.d the organic effects
of rotation to be highly variable in their appearance and, moreover, so amenable
to practice t1Iat they noy entirely disappear {,'ithin a relatively short time,
provided rotation is repeated from day to day.

2,168
1924
A NOTE ON THE PERSISTENCE OF THE "PRACTICE
Griffith, C. R.
ROTATION EXPERIMENTS.

J.

ComL. l'svcrnoi

4:137-150,

EFFECT"

IN

April 1924.

A:STRACT:
Previous studies have established the fact that after- ys ta,-mu:3 or
post-rotation nystagmos decreases rapidly in dura•tion and in the Amount of
From this study the following inferences seem
movement under repeated turning;s.
justified:

f time. All..The "practice effect" persists for fairly long, periods
though -he effee-t -'ay no, l- apparent in a sinzjt, truning aifter a lcng interval,
nevertheless, the ti:.nc taken to reduce post-rotation nysta'mus in a second series
pracit ice s ries.
is notably short ,r than the time taken in the.+•e4.4na
2. W'hen a-iltithe conditions of rotation are kept constant- sa-'e for the
and bodily
number of turning's-the practice effect is found to mrodify the meetal
results of rotation in the same relative ,aav regardless of the nu ber of turnings.
3.
Curves built upon data from repeat d turning bear a st iking resemAt -,,.y rate the "pract ce effect"
blance to the traditional learning curve.
does not seem to be a simple matter of fatigue or of adaptation.
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2,170
IiL. C.
1961
0,I:2
ON
PROLLE>I OF TilE CIIARWCTER OF THE DEVELOP'Lý'NT
Or; VU•C>TA7'.' R2ACTIONS IN SLT2.JiCTS WITH1 "IE USE OF ANGULAR ACCELERAkTIONS
0i' VAlrOUS rP,."S.

Grigor'ev,

In

Vetn. OtorinoIlarin'

23:76-81,

Nov.-Dec.

1961 (Russian)

2,171
Griqm,

J.R.
1959 ENVIRONMENTAL TEST FACILITIES AT WRIGHT AIR DEVELOPKENT
CENTER (Aeronautical Accessories Lab., Wright Air Developmnr.Center,
t'right-Patt.!rson Air Force Base, Ohio) WADC TN 59-369, ASTIA AD-232 476,

ALSTI•ACT:
C&.ntor are
specit:,.ant
locacion..

Environmental test facilities
operated at the WrIght-Air Development
listed and pertinent information abouit the facilities,
including the,
load capacity, test conditions, manufacturer, re-ponsible lU.boratory,
Facilities are grouped in accordance with test requirements set forth

low tdr.?eriture) humidity, altitude, temperature-altIcuae, salt
spray, fungus,
sunshlnc,.sand and dust, explosive atmosphere, vibration, acceleration, shock,
and several miscellaneous' environmental conditions. (Author)

2,172
Grinst.d, A. D. & R. K. Ambler
1951
A STUDY OF THE DIURNAL DISTRIBUTION
Ci' AIR2..Av•i'; ACCIDEXNTS IN NAVAL AIR TRAINING
(USN Sch. Av. Med, Pensacola, Fla.)
Res. Rept. No. NM 001 059.20.01, 15 April 1951

2,173
, A..

.rivsted

,

1r.162

EVAI.AUO?

GAM-77 WU-PO:; rSYSTEM 11

ENVIRO:Y.E:T

eF ACCEri.ATIO'

LrOW-LEVEL CAPTIVE FLIGHT

'IIGII-SPEED,

(Air Force Proving Ground Comnand,
ROUGH RIDE)
(U).
No. APGC TDR 62-18; ASTIA AD JLt 8'7.

O,

J,-52/

(?ROJECT

Eglin A'b)

Rept.

2.174
Grishina,

M.

1960

IN

OTVAZHNAYA'

Meditsinskiy Rabotnik.

(Moscow)

p.

3,

OUTER SPACE AGAIN.

17 July 1960.

(translation)

ABSTRACT: Animal training is described for a femile rabbit named Zvezdochka,
and dogs named Malek and Ot-:azhnaya (the latter of whom has made five previous
flights into quter space), and the subsequent space flight results are briefly
given.
During the training period a high-speed centri'uge was utilized and
physiological data was ubtained from n-edical devices attached to thkt animals.
T he" effect of
"The centrifuge is set at a definite rate of rotating motion.
G-forces on the animal organism can be observed on the screen of the apparatus.
Training was also conducted on the vibration platform, where the animrals were
subjected to vibration similar to that exp,,ri-nced

in a rocket

flying through

"During the actual flight cardiovascular and respiratory observacions
space.
were made on the dogs with pulse rate, respiration, arterial pressure, anA
"cardiac biocurrents" being recorded.
The telemetry system also provided inforration concerning changes in muscular tonus during weightless of the rabbit.
"They did not suffer any kind of injury; tnere were no s.gns of even slight
hemorrhages.. No serious disturbances in physiological functions were noted
in the animals.
Otvazhnaya and Malek feasted on beefsLeak and Zvezdochka ate
radishes with fresh grass".

4

2,175
Griswold,

R . L.,

,6

:,Y

CO:;DITI1G:;IX•G OF RATS TO TLt.!Ll::C, Tid,.\
1956
,i.;
(Waltetr P .d
Ar .y IISti.tL•Lo of Research,
l62-Th; •STiA
%!{,IR AD-Iz5 425.

I.

Gray

ELECT:'•OCO:AL.LSIVE SHOCK
D. C.)

n

ir
ASBSTRACT:
Rats havc been made relitively rk,- s aLjt to tl.c . iý,. l effcct
k
(ECS).
ECS L, u.
'ing trauma by a previous serics if e'icLrctroco-:mauIsvc
a,
line and nor,.(7
an ir-..ediate r.,Arked rise ia the P lasmca cý&ncentrato,., of
lihe,

as

a rcsuit

of

th..

el,:ctrical

stimal.ition of th:c

sy-r.ý.itltic

nervo,,

.

:

,

:ie and nor-rdrti., ine, whichn arc eluvatc.d
The plasma concuntrat ons of adrenai
resp-nse to tr.•uma, siiow a more rapid fall a:-Lr terr:iniation of trouma in the L-`, it ; no significant alteration in
Tire
conditioned animais than in the controls.
the sensitivity cf ECS-conditioned rats tc toxic doses of adrenaline and noradrcna
line.
(AUgfiOR)

I

2.176
GroaL,

1r
.n,.
R. A., It. W. M.i,,,un, F. L. D..y aid W. 1'.
. IN EX.[I'ER I.
\N I
H A
,j'l ý !.
O1NS IN MOTOR AN.) S i'PR.
';
A TJL\T
141:117.
Am. J. Phy itl.
CONCUSSiON.

U , (
. AL
N

2,177
HUL.:AN FACIORS IN SPACE FLIGHT.
1963
Grodsky, M.A., and G.W. Levy
In preparation, Spring, l9o3.
(New Jersey: Prý.ntice-lial1, Inc.)

2,178
'roen,

TEST "ITH SMIALL REGH,LABLE
1JRMN';I.
1948
J. J4, & L. B. W* Jongkees
ANGLE ESTDL.11AON.
SUBJLCIIVE
STIMULI. IV. THE CUPULOCWAM OBTAINED BY
J. l~aiyn!. and Otol. 62:236-240

2,179
1956
Groen,.J. J.
Ii.
PLiys. in Med.

THE S'9-MICIRCULA.R CANAL SYSTEM OF THE ORGANS OF EQUILIBRIUM
and Biol.

1(2):103-117.

ABSTRACT: The vertebrates, fishes, reptiles, amphibians, birds and marirnals have
all the same funlamental construction of their orgai• of equiLibrium, although
Nocwiththere are as many differences in final shape as thei. are species.
standing these differences it can be stated that ttv: common base of the orgar.s is
always recognizable.
This paper containis a detaild description of the semiThe author describL's the
circular canal system of the organs of equilibrium.
function of the otolith, because, being the oldest vestibular sensory clement it
In
has sonic of the fundamental properties found in the semicircular canals.
-F rhP of the periliphral
the case of the semi-circular canals, the r' -'hoei
The smaiP'es impulse moment, expressed
.. rb,_
is determined with a rotatinrg chair.
as the just perceptible suddent change of an angulr velcity, lies hLtween I and
3 /sec., depending on 'the sensitivity of the test simject. The threshold for an
angular acceleration is of the order of 0-2/bec'. In the rrmcula neglecta, only
It is an organ which is
change of acceleration will provoke action potent- als.
extremely sensitive to vibration. The saccule rr, ula and the utricule macula
It appears that the border areas of the macula contain
show a similar behavior.
the central region has more acceleration-sensiwhereas
these change-receptors,
tive receptors.

. ,I

*; ,y;...

O'F

Ii.

:I

OR(,,V.,

OF DýUILIbRIUM.

function of th.0 bm-icircul.ir canaIl systemn is considered on the
m.chani~a[ basis of the neavi y damped tur:,ton pendtulm.
It atppears that this
point of vic-w hs a first approxi•,,ition va;id"ty. Thc deviations in the

responses of the predicLed rwechaniLal

behaviour point mainly to-an inhibition

of central origin. The so-called 'normal test subject' tends to suppress the
signals passing the stations between labyrinth and brain in a progressive anner:
lystagus is l,,hs distorted than sensation.
A comparison betw6en therse two
responses may yield information ron the (dis)function of the vestibular tract.

(Author)
2 ,181
Grollman, A.
1928
HlU¶AWN HEART.

TIKE EFFECT OF VARIATION IN POSTURE ON TILE OUTPUT OF THE
Arn.t. J. Physiol. 86:285-301

2,182

Gro.-;-.,

A.C., A.Z . Kl.i in Lld C.F. L,-.b.ird
1949
A NEB! CO:hDLCTIVITYT'Y'PE P:, :hSUi TiA. :SDUCLR.
(Uni v(r i ty of Southern Ca lif. , School of

Nwdicin.,

L01 Anweles)

Contract N6oY'i77,

Task 1,

31 March 1951

ALSTIb'.CT:
In an a!:.tempt to find a suitable Eechnique for the measurement
6f pre,.sures in h! in concussion re-(,arch, the technique reported by
Curdjlian and Li:;,,ner based on the. citctrical conductivity of an electrolyte
as a function of pressure was investigated.
The path of this investigation is traced shotiing the technique useda.nd the
findin?,s upon which the conclusions are based.
IL u:,.s found th-it a pressure transducer operating on the conductivity.
pressure principle wouid be too in-.ensitive for practical use.
It was
deduced that the hih
sensitivities obtained by Gurdjian and Lissner were
of an accidental nature.
A hd'4, uyec pressure transducer based on the compression and e.xpansion of
a very sr.-ll bubble of gas in an electrolyte is presented and an evaluation
given.
It was conrclI udetd that,,
hou
Lh
lbis 11eW type t ra n:,ducc'r might h.ive definite
appiication in crtrlin
Iieldis 0
reo.,frh it hts dehinite limitations
precluding it'; use for the measurement of impact phenomena.
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:".Ival Research, Wdashi£ng tion,
1949

to find a suitable

an attempt

A NVW CONDUCTIVITY-

LV.ha r''49

D, C.)
Contract N6ori77

technique for the measurement

Of pr,:ssures in brain concu',sion research, the technique reported by GurdJian
an(. Lissner based on the el,Žctrical conductivity of an electrolyte as a
function of pressure was

investigated.

"Tie path of this investigation is traced showing the technique used and the
'indlngs

upon which the conclusiuns are based.

it was found that a pressure transducer operating on the conductivity pressure
It was deduced that
principle would be too insensitive fcr practical use.
Lhe high sensitivities obtained by Gurdjian and Lissner wereof an accidental
na ture.

A new type pressure transducer based on the compression and expansion of a

2,184
Groi,

,rthur

G.

1958

A NEW THEORY ON' THE DYNAMICS OF BRAIN CONCUSSION AND

ilp IN l,.It8RY
A-: 11_
.
of Nturos•iý-.

A6S7NACT:
t

TeI;

d,:dn.irics of

15(5):

548-561

Sept.

1958

h.azic purpose of this research effort has been to investigate
tLee head

and

volved was

.. :pin.tation

its

contents when

subject

to impact.

The actual

limited to the study of the dynamics of fluid-

t il1d g.L•ss flasks .imulating the human head.
Although the medical literature
oih brain concus~iion was carefully reviewed for guidance of this study, the
,,cLuil rVsL-arch was of an engineering nattirt-,

If

it

can

ue

conducted '-y

en'.ineeri-

established that concussion of the brain is

7-.rsonrel

produiced by, or

occur., Sit:lt~ineously with, cavitation, it then may be possible to obtain
considvratbi
information on the threshuld of concussion from research Un impact
on human cadavers.
vv
s;, :ll b,;2The of gas In an clectralyte is presented and an evaluation
ziVc•'n.

IL UA.u concluded that althoutih this newt type transducer might have definite
ap7'ication iiL certain fields of research it has definite limitations procluding

its use for the measurement of impact phenomena.

II

Gross., A. G,
1.o?

19')h
1"-! VrT
i.,OS(3AICN(UIO
)v~~n-Y(!i
Indc-29( 10) '125-732 , OrctobI)er

9,

A iýS.X'AC 7: An analysis wa~ id of the rcsonance-cav~tatlon thcory of bra in4
conIce -iOn,
Cva1Uluaing, the various phys ic;1I fac tors that. relate' to tilt imp.ic t
thrve.hold!; of brain concussion.
A forý:,ula for co:,'-piting the impact thre.11 ld
,'or countrecoup cavibat'un was developed.
Use of this formula requires the
cbtaini.-ig, of "K" factors by impact research on hurr~n cadavers.
Instrumenrtation
techniques were developed for use in obtaining threshold acc~leration cavitation
daita on human cadavers. Im:.pact experiments were conducted on glass simulated
4kulls to demonutrate thc technique of determining "K" factors.
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Grow. M.C. & i:.G.
(New York:

D.

Artsstror.ý.;
1941
FILT TO FLY: A ',-aDTCAL HANDPOOK
ApPietzoa Century Co., Inc., 1941).

MOR FLYERS.

2,188
Grow, M.C.
1947
F1XL'PERZ :SEATIC1 IN; AVLIA':ION *.DICIN7E
The IM,*iiit!r,; Sr ,on 1G0(3):205-207, M1ar. 1947.

ABSSiMCT: T~hc :,z. ic objeýct in re-search in.zviation medicine is to keep pact;
with aircraft clýi; nmri where possiblt!, to stay out in front.
However, there
are urgci1,L PcoL)ýIe..
ooyu~ii(-h must be ý,ulvod .f powerful necw
aircraft are to be r.anned. A few specific problems pose~d by jot and rockwt,
aircraft is acceleration, deceleration and eL~cape for tile pilots.
-

2 ,189

Crý..bin, C & P. Lleber: 19 54 FL7'-hE:R
(O:IJJC:
N TIM THErORY OF THE ACCFlI.:EATIGN D)AMPE,1R (Rcn.,-elacr Polytec'inic Ins;t., Teoy, N.Y.) Rept no. TR AE54021;Contract Nonr-591C1l; 1 June 195-4; ASTI.% .'D-37 269
A:;:I.~::T:. 2stead, state s.uor:pm-,ýv-rusLy devoloped (RTI AeronauiaL
Labo:~ary (cort No. 1, M-'arch 15, 1952) are ex:i~dfor- stability, and only one
z3 be correct. A !;t,:aLy ScaZ- a-,-ly~iS is developed for a damper a'ttaclheý
:3a 2 ck:eCf freedom Syý;.t;m, one of tl~c dcgrc,-s of freedom being subjected to
a
':.arrnnic force. Nu!marical re-sults obtalred from this work are unsatis.a:-jan~d indilcatC Lh error in the theory.,
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2,191
SCGLIA CEUEBELLARE ALLE ACCELERAZIONI
1958
Gualticrotti, T. & D. Pas.-crini
PICCIONE VIAGGIATORE (The Cerebellar
NEL
ROThTOXiE E S'0.£.AZIO.,E TE.LMORALE,
Time Circulation in the Passenger
and
Threshold of Rotatory Accelerations
Accad. %azl. Lince! (Rome)'Ser. 8&, 25(1-2):115-118, July-Aug. 1958.
Contr. AF 61('052)See Also (U.S.Air Force, Office of Scientific Research)
23, Rept. no.,TN 59-378.

2,192
RISPOSTE ROTATORIE E POSTROTATORIE
1958
Gualticrotti, T., & D. Passerini
CEREBELLARI E NISTAGMO NUCALE DEL PICCIONE (ROTATORY AND POST-ROTATORY
Accad. Nazl.
CEREBELLAR RESPONSES AND NIJCHAL NYSTAGNUS OF THE PIGEON)
1958
Oct.
Sept.
8,
25(3-4):219-233,
Ser.
Lincet (Rome)
Contr. AF 61(052)See also (U. S. Air Force, Office of Scientific Research)
23, Rept. no. TN 59-377

2,193
1959
EFFECT
Gualtierotti, T., B. Schreiber, D. Mainardi, & D. Passerini
OF ACCELERATION OW CEREBELLAR POTENTIALS IN BIRDS AND ITS RELATION TO
Amer. J. Physiol. 197(2):469-474
SENSE OF DIRECTION.
ABSTRACT: Rotatory and postrotatory cerebellar responses of homing and
domestic pigeons and of migratory and sedentary doves have been studied
of rotation of which co•.ld
by mrans of a cer-rifute, the spc.. a..Z •
No appreciable diffe-ences have been found in the
be changed at will.
Spindle-like
r•.t•.try cerebellar responses in all tihe aninals tested.
post-rotatory discharges, however, are a peculiar response of nearly all
the homing pigeons and all the migratory doves tested; only 6-8% of the
domestic pigeons and no sedentary doves showed similar afterdischarges.
Of the hybrids, nearly half had the same postrotatory electrical activity
in the cerebellum.
Th! threshold value of centripetal acceleration tc
produce postrotatory Uis:harges in homing qrnd migratory birds his been
Postrotatoiy responses show temporal summation;
found to be 0.0004-0.005 g.
repetitive stimuli give more numerous and more ample afterdiFcharges.
Nystagmus or, in generai, contraction of the neck mu,;cles, does not influence
The latter are present in curarized
directly the cerebellar afterdischarges.
animals, which show no nystagmus and in dome3tic¢ pigeons, nyss---ms is not
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D. i? s. rni
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Tcwhrkial Note 1 jun. 1956
(Filan Ditversity , I.taly)
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2,199
(Account of a Jet Flight)
RELAZIONE SU UN VOLO A REASIONE
1952
A
Gubernale,
Rivista d6 Medicine Aeronautica (Roma), 15(4):521-526.
ABSTPRACT: Observations and experiences of the author aboard a jet propelled
aircraft, F-80, are analyzed. The pressurization of the cockpit (automatically
controlled) went into effect at 10,000 ft. and remained unchanged up to 18,000
ft. From this altitude on, the pressure differeutial was maintained at 2.75
During the first part of the flight, up to an altitude
pounds per square inch.
of 26,000 ft., no disturbirg symptoms were experienced and respiration and pulse
were normal. In the second partof the flight, however, acrobatic maneuvers
were carried out at an altitude of 13,000 ft. The effects of positive acceleration were a sensation of being nailed to the seat, heaviness of the extremities,
and stifffness of the muscles. When 4 g was reached, it felt as if all the
organs would be pulled downwards and it was difficult to breathe.

4

2,200
Guedry, F. E., J. T. Ray & J. I. Niven
1952
THE INTLUENCE OF VISUAL ORIENTATION ON APPARENT BODILY ROTATION FOLLOdING ACTUAL ROTATION.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. N.Y 001 110 500..3
Jan. 14, 1952.
ASTIA TIP U21937
ABSTRACT: Three subjects were each rotated in the horizontal plane in a modified
Link Trainer for 1-minute periods in alternating illuminated and dark surroundings. The time for acc-leration to 20 r.p .m. was 15 seconds; for deceleration,
0.5 seconds.
The subjects reported the end of the first postrotational effect
and the beginning of the second by pressing a key which flashed a light in the
Zntrol room. The duration o" the first effect was always less under conditions
of illunimation. The results do not support the concept that postrotational
perception of apparent body rotation results from tracking of images over the
retina.
(TIP abstract)
2,201
Guedry, F. E.
1q52
:Z-LLL\3ILITY OF RESULTIS ?.ý'IOUSLY REPOP,1'"D: ThE iNFLL"
OF VISUAL gT•lWL\TION ON IEABIT'h\TLON'X TO, ROTAT-O7N.
(U.S.N. School of Avia. Med. Research, Pensacola, Fla.)
Research Rept.
NM 001 110 500.25, June 15, 1952.
ASTLA ATI 159 830.
ABSTPACT: The major cond'itions of an investigation by Bro',_n and Gucdr-._
General ?sychol. 45:151o161, 1151) i-ere reeeated.
A Link trainer, rotating;
about its vertical axis for 60 sec. at 20 r.p.m., was the princi.al item of
apparatus.
It carried a black box, faintly illuminated, fastened 2 ft. from the
subject's head.
The 24 subjects were divided into 2 groups of 13 each.
Group I
was subjected to 20 trials in which no overhead illumihazion was used untiltrials %.eresimilar except4
Group II's
after the postrotational effect was ended.
that the experimental room was ill,-uminated by. an overhead light for a 5-sec.
period which started 2 sec. after the cessation of rotation. Group I1 subj;.cts
exhibited more habituation to rotation; this verified thie :esults of Brown: and
Guedry.
A brief period of room illumination internosed during the postrotational
period apparently reduced the duration of illusory effects.
(TIP abstract)

4
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2,202
THE TRANSFER OF HABITUATION TO ROTATION WITH RESPECT TO
1953
Guedry, F. E.
(Naval School of Aviation Medicine
THE MAGNITUDE OF THE VESTIBULAR STIJULUS.
Joint Rept. No. 34; Proj. No. NM 001 063.01.34; ContraL
Pensacola, Fla.)
N7onr-434, T. 0. 1; ASTIA AD-17 609
The duration of oculogyral iliusion (OGI) of 20 subjects was measured
ABSTRACT:
at 2 angular velocities (10 and 22 rpm) before and after a series of 39 rotation
trials at 16 rpm.
A significant decrement in OGI effects occurred on the unpracticed trials after the habituation series, indicating the transfer of habituation
After the habituation series, the
to vestibular stimuli of different magnitude.
responses also showed a greater sensitivity to differences in vestibular stimuli.
A comparison of rotational and pos'trotational results suggested that the overhead
light produced an habituatory effect which did not generalize to vestibular
stimuli with opposite directional components.

2,203
Guedry, F. E.
1953
THE RETENTION OF EFFECTS OF 'MASSED' AND 'DISTRIBUTED'
VESTIBULAR STIMULATION AS INDICATED BY THE DURATION OF THE OCULOGYRAL
ILLUSION.. (Naval School of Aviation Medicine, Pensacola, Fla.)
Joint Proj.
Rept. No. 33; Proj. No. NM 001 063.01.33; Contract N7onr-434, T. 0. 1;
ASTIA AD-17 532
ABSTRACT: The influence of the distribution of rotational practice trials was
studied in reiation to (1) rate of habituation to the Xotation and (2) retention
of the habituation.
After preliminary indoctrination, 20 subjects received 39
separate rotational trials and reported the rotational and postrotational durations of oculogyral illusion, a form of apparent motion observed following stin'ulation of the semicircular canals.
One group received rotational trials massed
into a single period, while the other group received trials distributed over 4
daily sessions.
The rates of habituation of the 2'groups were not significantly
different.
Results of the tests of retention, given 7 days after habituation,
suggested that the massed series produced great - retention.
The habituatory
effect of visual stimulation did not generalize to a vestibular stimulus with an
opposite directional component.

2,204
Guedry; F. E., & J. I. Niven
1954
INTERACTION OF VESTIBULAR STI1IJLI OF
DIFFERENT MAGNITUDES AND OPPOSITE DIRECTIONS.
PART I. PERCEPTION OF VISUAL
APPARENT MOTION DURING ANGULAR ACCELERATIONS.
(Navi-.l School of Aviation
Proj.
NM 001. 110 500.36., 8 Dec. 1954
Medicine, Pensacola, Fla.)
ABSTRACT:

Where a positive angular acceleration is

a negative one,
latter period.

immediately

followed by

the actual direction of rotation is perceived well into the
This perception is terminated by a clcar-cut reversal in directio,
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of apparent motion. Theoretically, the time between commencement of deceleration
and the point of reversal is indicative of the time of travel of the cupula
from a deviated position and also of the cupula's responsiveness to an acting
force. An extension of van Egmond's equations permits prediction of the time
interv.l (t ) where the duration and magnitude of positive and negative angular
Data obtained from three subjects were in good agreemenL
accelerations are known.
with theoretical curves and displayed a striking degree of consistency between
subjects and within subjects.
2,205
auedry, F.E. & J.I. Niven 1954 INTERACTION OF VESTIBULAR STL:ULI OF DIF!ERý'-c
PERCEPTION OF VISUAL APPARL.JT
PART II.
\AGNITUDES AND OPPOSITE DIRECTION.
NOTION AFTER INTERACTING ANGULAR ACCELERATION.
(Naval School of Aviation Medicine, Pensgcola, Fla.) Proj. NM 001 110 500.38
APSTRACT: Three subjects were accelerated to a predetermined level and then
braked to a stop to produce positive and negative angular accelerations in quick
They reported on the direction and duration of apparent motion of
succession.
The data obtained were in agreement with theoretical equations
a %isuai target.
which had been derived from.'the standard differential equation for a torsion
pendulum. The data showed a high degree of'consistency between subjects and
The striking similarity between theoretical and experimental'
within subjects.
data tends to confirm the validity of the torsion pendulum analogy for semicircular canal function.
,206
DESCRIPTION OF HUMAN'ROTATION DEVICE.
1956
uedry, F. E., & H. Kalter
Proj. No. 6-95-20-001, Subtask
Knox, Ky.)
Ft.
(Army Medical Research Lab.,
AýIL S-5, Rept.242; ASTIA AD-109 230
ESTRACT: A turntable was constructed for rotating subjects positioned within a
Recorded performance of this
adius of three feet from the center of rotation.
Control of anguevice indicates that control of angular velocity is excellent.
2
is very good and
ar accelerations and decelerations below 30 degrees/sec.
asily obtained with a cam system for driving the speed control potentiometer.
2
can be
ccelerations of 60 degrees/sec. 2 and decelerations of 50 degrees/sec.
However, to obtain these higher magnitudes
btained with the cam control system.
The
he cain must be cut to compensate for a lack in linearity of response.
ystem provides sufficient range of angular velocities and angular accelerations
(AUTHOR)
for conducting a wide variety of experiments in vestibular research.
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2,207
h`YSTAGMIC EYE MOVEMENTS
1956
Guedry, F. E., L. J. Peacock and R. L. Cramer
DURIf'G INTErvCTING VLSTIBULAR STIKULI
Report No. 275, Nov. 2,
(U.S. Army Medical Researvh Lab., Ft. Knox, Ky.)
449
129
Project No. 6-95-20-001. ASTIA AD
1956.
to angular accelerABSTRACT: This is a study of the ocular nystagmic reaction
the deceleration
During
deceleration.
angular
ation collowed inmodiately by
thereafter nystagshortly
and
terminates
acceleration
period, nystagmus from the
Time from the onset of deceleration to
mus in the opposite direction commences.
Electronic
a point midway between nystagmus of opposite directions was measured.
eyerecording
of
amplification of corneo-retinal potential was the method
the same
The results obtained on vestibular nystagmus were essentially
movement.
sets
Both
recorded.
were
reports
as those previously obtained where subjective
small
a
is
there
but
theoretical-curves
to
of results show close correspondence
consistent diffc-rence between obtained and theoretical results.
2,208
SOME EFFECTS OF INTERACTING VESTIBULAR STIMULI.
1957
Guedry, F. E., Jr.
Report no. 261, USAMRL Proj. 6-95(Army Research Lab., Ft. Knox, Ky.)
18 March 1957.
20-001.
ABSTRACT: This is a study of the subjective vestibular reaction to a positive
angular acceleration followed by negative angular acceleration without an
intervening period of constant angular velocity. One phase of the subjective
experience, which theoretically is indicative of the response of the vestibular
system while it is being driven, showed systematic change with variation in
A second phase of the subject experience, which
the independent variable.
=leoretically is indicative of the recovery of the vestibular system after the
stimulus is removed, was more variable, and is much less predictable than the
It is suggested that the vestibular 'response is consistent and predictfirst.
able where stimuli approximate conditions of motion encountered under normal
living conditions.

2,209
1957 NYSTAGMIC EYE MOVEMENTS
Guedry, F.E., L.J-. Peacock, and R.L. Cramer
(Army Medical Research Lab.,
DURING INTERCTLN•G VESTIBULAR STIMULI.
Rept. on Vestibular Motion Problems; ASTIA'AD-129 449
Fort Knox, Ky.)
2,210
APPARENT ADAPTATION EFFECTS IN VESTIBULAR
1957
Guedry, F. E., & N. Beberman
ARML Proj. No.
(Army Medical Research Lab., Fort Knox, Ky.)
REACTIONS.
108
AD-141
ASTIA
293;
No.
Rept.
6-95-20-001;
Twenty subjects received 3 series of 6 angular decelerations of
ABSTRACT:
The duration of each deceleration was calculated to
different magnitudes.
produce a theoretical cupula deviation which would be tie same for all decelera-

-
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tions.
Since the higher decelerations were applied briefly and the lower decelerations were applied for much longer intervals, it was hypothesized that
adaptation effects, if present, would shorten the after-response to the lower
decelerations.
A systematic shortening of the after-response with the longer
applied decelerations supported the hypothesis.
This means that either there
is an adaptation effect or the torsion pendulum theory is grossly in error.
A pilot study in which the magnitude of deceleration was constant but duration
of acceleration was varied gives strong support to the notion that an adaptation
effect or some process antagonistic to an ongoing vestibular reaction builds
(AUTHOR)
up during a prolonged vestibular reaction.

2,211
GCedry, F. E., & G. Richmond
1957
DIFFE7ENCES IN RESPONSE LTENCY WITH
DIFFERENT MAGNITUDE ANGULAR ACCELERATION.
(Army Medical Research Lab.,
Fort Knox, Ky.)
AMRL Proj. 6-95-20-001; Rept. No. 301; ASTIA AD-146 281l
AnSTrACT:
Fifteen subjects received a series of 8 angular accelerations during
each of 5 sessions.
They were required to signal onset of apparent rotation as
quickly as possible.
The interval between onset of acceleration and the subject's
signal of apparent rotation, termed response latency, bears an inverse relationship
to magnitude of angular acceleration.
This relationship appears very systematic
in all subjects in spite of fairly large differencies between some individuals in
the magnitude of their responses.
Discrepancies between the obtained results and
predictions, derived from theoretical mechanics of the semicircular canals, are
discussed.
(AUTHOR)
2,212
Guedry, F. E., R. L. Cramer & W. P. Koella
1958
EXPERIMENTS ON THE RATE OF
DEVELOPMENT AN"D RATE OF RECOVERY OF APPARENT ADAPTATION EFFECTS IN THE
VESTIBULAR SYSTEM.
(Army Medical Research Lab., Fort Knox, Ky.)
USAMRL Proj. 6-95-20-001,
Rept. 338, June 1958.
ASTIA AD 203 578
ABSTRACT: Two experiments were performed to study the rate of development and
rate of recovery ef adaptation to angular acceleration.
In the first experiment,
conditioning stimuli were varied in duration and standard test stimuli were
always presented 5 sec after termination of the primary subjective effects from
the conditioning stimuli to indicate the rate of devlopmont of the adaptation
effects.
In the second experiment, the conditioning stimulus was always of
50 sec duration and test stimuli were presented at various intervals after the
conditioning stimulus to ascertain the rate recovery to normal. Reactions to
test stimuli of the same direction as the conditioning sti nu!i were reduced and
indicated a relatively rapid onset of effect and prolonged recovery period.
Reactions to-test stimuli opposite in direction to the conditioning stimuli
were increased and indicated a relat-ively slow onset of effect and shorter
recovery period.
(Author)
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2,213
Guedry, F. E. & S. J. Ceran
1959
DERIVATION OF 'SUBJECTIVE VELOCITY' FROM
ANGULAR-DISPLACEMENT ESTIMATES MADE DURING PROLONGED ANGULAR ACCELERATIO:NS:
ADAPTATION EFFECTS.
(Army Medical Research Lab., Fort Knox, Ky.)
AMRL Proj. No. 6-95-20-001; Rept. No. 376; ASTIA AD-211 385
ABSTRACT:
Subjective estimates of angular displacement of a target light, fixed
with respect to the observer, were made during prolonged constant angular acceleration of the entire body in a dark room.
These estimates provided an indication
of subjective velocity throughout the course of the vestibular reaction.
Results
obtained from 10 subjects indicated that subjective velocity rises and then
declines during the course of a 2 constant angula• acceleration.
Within the range
of stimuli applied (0.5 deg/sec to 2.0 deg/sec ) rise time to maximum subjective
velocity appears constant regardless of stimulus magnitude.
The maximum; attained
and the rate of change of subjective velocity up to this maximum are directly
related to the magnitude of the angular acceleration.
How veer, after about 30
sec of constant angular ac,;eleration, the subjective velocit'•.•declines even
though the angular acceleration remains constant.
Implications of certain characteristics of the results for the torsion pendulum theory are discussed.
(AUTHOR)

2,214

Guedry, F. E.,

& A. Graybiol

1960

RThIOtN DEVICES,

Q

THAN
L&

,TRIFUGES

AND MOTION SIMULATORS:
THE RATIONALE FOR THEIR SPECIAL CHARACTERISTICS AND
USE.
(National Academy of Sciences,--- National Research Council, Washington
D. C.)
Publication 902; ASTIA AD-262 435, Library of Congress Catalog No.
61-60054, April 1960
ABSTRACT:
This report deals with rotation devices used in studying the role of
the semicircular canals and otolith organs in aerospace flight. Most of these
devices have limited capability as flight simulators but are instrumented for
controlling and recording the dynamic performance of the rotary structura ard for
measuring electrophysiological and behavioral responsi.s of the subjects.
The
great,- number are designed primarily to stimulate the emicircular canals, organs
uniquely structured to respond to angular accelerations.
The otolith organs,
which are stimulated by linear accelerations, respond to change in body (head)
position with respect to the directional of gravity or any inertial force of
sufficient magnitude.
(ASTIA)

2,21
Guedry, F. E., W. Johnson, R. Kennedy
1960
ADAPTATION TO BIZARRE STIMULATION
OF THE SEMICIRCULAR CANALS AS INDICATED BY T1E OCULOGYRAL ILLUSION
(U.S.N. School of Aviation Medicine, Pensacola, Fla.)
Research Project
MR005.13-6001, Subtask 1, Report No. 53, 27 July, 1960.
ABSTRACT: Four healthy male subjects 19 to 23 years of age were exposed to
tilt
in a specially constructed chair mounted in a rotating room which is built
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around the center of a human centrifuge. Determinations of the course of their
adaptation to the oculogyral illusion are reported. Also compared are the effects
Information obtained appears to have applicaof their voluntary head movements.
tion to anticipated problems in manned orbiting satellites and to any rotating
installation where personnel will be exposed to angular velocities above 2.0 rpm.
2,216
RELATIONSHIP' BETWEEN MAGNITUDES
1960
Guedry, F. E., Jr. and E. K. Montague
OF VESTIBULAR REACTIONS AND EFFECTIVE CORIOLIS COUPLES IN THE SEMICIRCULAR
CANAL SYSTEM.
(U.S.Army Medical Research Lab.,

1960.

Fort Knox,

Ky.)

Rept. No.

456, Nov. 2,

ASTIA AD 248 885L

ABSTRACT: When a human rider in a rotating structure rotates his head in a
plane other than the plane of rotation of the structure, he perceives ortation
In this experiment,
in a plane approximately orthogonal to the other two.
subjects were rotated at rates within the range 0.2 to 1.6 rad/sec. Recordings
were made of the angular velocity of the structure, head rotation relative to
the structure, vestibular nystagmus, and subjective estimates of angular displacement and velocity. Results indicate that the magnitude of the effective
resultant mechanical couples which develop in the semicircular canal system due
to Cornolis accelerations are directly related to the magnitudes of the subjective
and oculomotor aspects of the vestibular reactions. Changes in spatial orientation indicated by a 'control stick' provide an estimate of the magnitudes of
errors to be anticipated in pilots exposed to this source of 'vertigo.'
2,217
Guedry, F. E., & L. S. Lauver 1960, THE OCULOXOTOR AND SUBJECTIVE ASPECTS OF THE
, VESTIBULAR REACTION DURING PROLONGED CONSTANT ANGULAR ACCELERATION.
(Army
Mcdictl Rt-search Ldb.,
ASTIA AD 244813L

__7-__

Vt. Knox,

Ky.)

Rept.

No.

438.

ABSTRACT: The present experiment is designed to determine whether the oculomotor
nystagmic reaccion rises and declines, in magnitude during constant angular
acc',lcration with a time course similar to that previcusly established for the
'ubjective aispect of the vestibular reaction.
The primary objectives however
are (i) the determination of psychological and physiological r•actions to
ani,-lilar acceleration with a view to increasing thc- range of ,:edicting such
events in any future military situation and (2) determination of the degree
tO which a physiological parameter might be used as an indicator of the
experimuntal events which would influence the human operator.
-.A lthougii Shesbet
ccs£nTy
owvd a r i se and decl ine in the slow
phase velocity of nystagmus during constant angular acceleration, the miore
typic. l course of events was the attainment of near-maximum eye velocity in
about 30 sec. with litLie, subsequent gain or loss in velocity until the stimulus
was terminated. When the stimulation ceased, the eye velocity typically slowed
but did not show the rapid decline suggested by previous work, although there
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were occasional examples ot this pattern.
The nystagmic response was routinely
of longer duration than the subjective reaction.
Departures from previous results are probably attributable to the "state
of alertness" of the subjects which was maintained in the present experiment
by requiring continuous e:;rimates and repeated signals of subjective events.
This subjectiv2 technique serves a dual function of providing estimates of
subjective events while preventing replacement of systematic nystagmus by the
intrusion of autogenous wandering eye movements.

2,218
Cuedry, F. E., Jr. & L. S. Lauver
1961
VESTIBULAR•
CONSTANT ANGULAR ACCELERATION.
J. App1. Physiol. 16(2):215-220, March 1961.

REACTIONS DURING PROLONGED

ABSTRACT: Stimuli of 2 deg/sec.
a for 45 seconds and 1.5 deg/rec.a for 60
seconds was received by six human subjects.
Eye movements were recorded by
direct-coupled amplification of corneoretinal potential.
Generally, near maximum
velocity was attained in about 30 seconds with little
subsequent gain or loss
until acceleration ended.
However, some subjects occasionally showed a rise and
decline in the velocity of nystagmus during constant angular acceleration.
As
a rule, nystagmus outlasted the subjective after-reaction.
Departures from
previous results seem attributable to maintenance of alertness by requiring
continuous estimation of subjective eve ts. Theoretical implications of the
divergence between the subjective and o ulomotor aspects of the reaction are
discussed.

2,219
Guedry, F. E., W. E. Collins and P. L. S ieffey
1961
PERCEPTUAL AND OCULOMOTOR
REACTIONS TO INTERACTING VISUAL AND VESTIBULAR STIMULATION.
Perceptual and Motor Skills 12:307-324.
See also (Army Medical Research Lab., Ft. Knox, Ky.)
Rept. 463; 15 Mar. 1961
ABSTRACT:
Six men received repeated ves ibular stimulation under several conditions of visual stimulation. Nystagmug, suppressed during brief room illumination, recovered almost competly in a folle-¢irg period of darkness; the subjective response remained suppressed.
A small light (or large fixation field)
inhibited nystagmus but did not suppress the subjective response.
Apparently
any visual still
fixation field suppress. s nystagmus, but the subjective response
depends upon visual sensory information ýenying relative motion between the
fixation field and the earth; intellectu.l information alone is ineffective.
Nystagmic and subjective reactions diminish with repeated rotation. Only the
subjective reaction recovered after a 9-day rest.
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2,220
Guedry, F. E., Jr., W. E. Collins & P. Lynn Sheffey
1961
PERCEPTUAL
AND OCULOMOTOR REACTIONS TO INTEPACTING VISUAL AND VESTIBULAR STIMULATION
(USA Medical ResLarch Lab., Fort Knox, Ky.)
Proj. 6X95 25 001, Task
15, Rep. 463, March 1961.
ABSTRACT: To ascertain perceptual and oculomotor effects of interacting visual
and vertibular stimuli, six Ss were given a test series of ten clockwise
rotations per day for five days.
Odd-numberad trials were conducted in
complete odrknrns; eveii-numbered trials were in darkness except for a fivesec. period of full room illumination two sec. after turntable stopped.
A
standard series of ten trials of both clockwise and counterclockwise rotation
preceded and followed the 50 test trials. Vestibular nystagmus and signals
indicating subjec tive velocity were recorded and analyzed in terms of ch-gc:
in the stimulation. The use of nystagmus'alone as an indicator of perceptual
problems ,arising from vestibular stimulation was discussed.
(Tufts)
2,221
Guedry, F.E., & E.K. Montague
1961
QUA'\TITATIVE EVALUATION OF TILE VESTIBULAR CORIOLIS REACTION.
Aerospace Medicine 32(6): 487.500, June, 1961
ABSTRACT: The magnitude and direction of the "vestibular Coriolis reaction"
nystagmic and subjecti'ýe aspects, are predictable trom analysis of the kinematics
of the vestibular endorgan.
During frontal-plane head movements and clockwise turntable rotation, the greatest apparent velocity and discomfort results from head return to upright from
right tilt;
greatest apparent displacement results from head return to upright
from left tilt.
The intensify of nystagmus can be approximately equal in two individuals, or in
some individual in several conditions, but the apparent velociry and discomfort
experienced may differ markedly.
The present experirjr.-t• suggest that the
"Coriolis vestibular reaction" diminishes within evan a fairly short series of
stimuli.
Habituation, which has been d6nmonstrated clearly during prolonged
exposure to this kind of stimulation, and the pronounced individual differences
noted herin and elseqhere represent two practical solutiors to problems which
will be encountered when necessity demands that pe ple shall be exposed to this
kind of stimulation.

2,222
___Guedry, F. E. ,Jr.A &

Gry•biel
19-61__THE APrF.ARANC E OFCOXPENSATORYNYS TAG._
MUS IN HUMAN SUBJECTS AS A CONDITIONED RESPONSE DURING ADAPTATION TO A
CONTINUOUSLY ROTATING ENVIRONMENT.
(USN School of Aviation Medicine, Pensacola Air Station, Fla.)
Proj.
MR005.13 6001, Subtask 1, Rep. 61, Aug. 1961.,
ASTIA AD 268 793.

ABSTRACT: To determine the course of adaptaticn in a slowly rotating room,
using vestibular nystagmus produced by controlled head and body movements as
indicator of the state of adaptation:

-

675

-

Controlled
Seven men lived in a rotating room. (5.4 RPM) for sixty-four hours.
vestibular
Coriolis
tests before and during this interval demonstrated that
A compensatory
phenomena including Coriolis nystagmus diminished markedly.
more than one
recorded
was
movements,
body
nystagmus, induced by head or whole
in condisignificance
possible
of
Factors
ceased.
hour after the rotation had
sensory
proprioceptor
and
otolith
i)
are:
nystagmus
tioning the compensatory
consistent producing
influx prior to and during discordant canal input; 2)
and arousal
compensatory
of
Contributions
inhibition.
visual
3)
movements;
factors to vestibular suppression are considered in relation to practical
problems of transfer of habituation from one acceleration environment to
(Author)
another.

2,223
COMPENSATORY NYSTACXUS CONDITIONi'D DURING
1962
Guedry, F. E., & A. Graybiel
J. Applied Physiol. 17(3):398-404,
ADAPTATION TO LIVING IN A ROTATING ROOM.
May 1962
ControlSeven me-, were rotated at 5.4 r.p.m. in a room for 64 hours.
ABSTRACT:
led tests before and during this interval demonstrated that diserientation and
A
nystagmus attributable to Coriolis acceleration effects diminished markedly.
compensatory nystagmus, induced by head or whole-body movements, was recorded
Factors of possible significance
more than 1 hour after the rotation had ceased,
(1) otolith and proprioceptor
in conditioning the compensatory nystagmus are:
sensory influx prior to ard during discordant canal input; (2) a consistent
sensory influx for each stimulus-producing movement; (3) intention in stimulusContributions of compensatory
producing movements; and (4) visual inhibition.
and arousal factors to vestibular suppression are considered in relation to
practical problems of transfer of habituation from one acceleration environment
(AUTHOR)
to another.

2,224
Guedry, F.E., A. Graybiel, and W.E. Collins 1962 REDUCTION OF NYSTAGXUS AND
DISORIENTATION IN HUMAN SUBJECTS (Naval School of Aviation Medicine,
Pensacola, Fla.) Rept. no. 69, Proj. MR005,13-6001, 19 June 1962,
ASTIA AD-282 954
ABSTRACT: The course of adjustment to a rotating environment and the transfer
of habituation from one vestibular environment to another were determined.
Nystagmus, disorientation, and nausea were reduced in subjects living and moving
The reduced nystagmus was
about for several days in a slowly rotating room.
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not reinstated by assigning 'arousal-tasks' which are ordinarily effective in
this respect. \After rotation was stopped residual effects were noted for
several hours. These included compensatory nystagmus, compensatory illusory reactions, and some motion sickness. Other subjects were exposed to similar
circimstances for shorter periods wherein only restricted head movements in a
parti.cular plane were permitted. Nystagmus, illusory phenomena, and nausea were
reduced by this procedure. However, the habituation did not transfer to forms
of vestibular stimulation including head movements in an unpracticed quadrant'
which produce reactions similar In direction and plane to those repeatedly
experienced during the habituation period. Residual effects from this shorter
more restricted exposure were slight. (Author)

2,225
Guedry, F. E., Jr., & A. Graybiel, & W. E. Collins
1962
NYSTAGMUS AND DISORIENTATION REDUCTION IN HUMAN SUBJECTS.
(Paper, 33rd Annual Meeting of the
Aerospace Medical Assoc., Chalfonte-Haddon Hall, Atlantit City, N, J.,
April 9-12, 1962)
ABSTRACT: Nystagmus, disorientation and nausea were reduced in most subjects
living and moving about for several days in a slowly rotating room. The reduced
nystagmus was not reinstated by assigning "arousal-tasks" which are ordinarily

effective in this respect.
After rotation was stopped, residual effects were
noted for several hours.
These included compensatory nystagmus, compensatory
illusory reactions and Fome motion sickness.
Other subjects were exposcd to
similar circumstances for shorter periods wherein only restricted head movements
in a particular plane were permitted.
Nystagmus, illusory phenomena and nausea
were reduced by this procedure.
However the habituation did nut transfer to
forms of vestibular stimulation including head nmvements in an "unpracticed
quadrant" which p-oduce reactions similar in directionand plane to those
repeatedly experienced during the habituation period.
Residual effects from this
shorter zaore restricted exposure were slight.

2,226
Guedry,

F.

E.,

A.

Graybiel,

DISORIEN'TrATION
Nov.

& W. E.

Collins

IN HUMAN SUBJECTS.

1962

REDUCTION OF NYSTAG,'.S AND

Aere: •ace N•rdicinc

33(i1): 1356-1360,

1962

ABSTRACT:
Ny,,ta-mms, disorientation, and nausea were redacc-d in su- tbcts living
and moving abcut for several days in a slowly roratine, rooi-•.
Tihe r-.ucvd nystag-

mus was not reŽinstated by assigning "arousal-tasks" w!i.iin are ord.narrily effectivc
in this respt ct.
After rotation was stopped re.s;idual eife:ts
wcre nottcd for
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com'pýcr.satory illusory,
These included compensatory nystagrus,,
several hours.
Other suojects were exp'sed to s-milar
reactions, and some motion sickness.
circumstances for shorter periods wherein only restricted head movements in a
Nystagmus, il iusiry phcnoera,anrd nausea were
particular plane were permitted.
However, the hahituation did not trajnsfer to form.s
reduced by this, procedure.
of vestibular stimulation including head movem:ents in an "unpracticed quiadrant"
which produce reactions similar in direction and plane to those repeatedly

Residual effects from thi.: bhorter
experienced during the habituation period.
(AUTHOR)
more restricted exposure were slights

2,227
HLU1N PERFORMANCE DUYRING TWO WEEKS
1962
Guedry, F.E. Jr., R.S. Kennedy et al
(Naval School of Aviation Medicine,
IN A ROOM ROTATING AT THREE RPM.
NSA joint rept., no. 74, Proj. MR005.13-6001
Pensacola, Fla.)
ASTIA AD-290 496
ABSTRACT:

Four men were

tested before,

during,

and after being rotated at 3 RýT

The men also lived in the
for two weeks in the Pensacola Slow Rotation Room.
Tests of intellectual and
room preceding the c.oinmencement -f the rotation.
The principal finding was that no serious
physiological function were included.
was dete;ted during two weeks of rotation
deficit
phychological or physiological
or during

the subsequent

readaptation

to norma'

environment.

The only cost

showing pronounced deterioration of performanc- at the beginning of rotation and
This
upon returning to normal environment was the Craybiel-Fregly Postute Test.
means that any task requiring ordinarily difficult locomotion would be disturbed
Ordi~nary walking with adequate visual reference
,at these critical intervals.
Results are discussed in relation to: probicma;
was not so obviously affected.
of rotating space stations, the vestibular system, and experiments involving
(Author)
optically distorted visual information.

2,228
THE PHYSIOLOGY OF HIGH SPEED FLIGHT.
1959
Guign~ard, J.C.
Brit. J. Clin. Pract. 13(l):23-30. Jan- 1959.

PART I.-

2,229
THE PHYSIOLOGY OF HIGH SPEED FLIGHT.
1959
G ignard, J.C.
Feb. D)59.
Brit. J. Clin. Pract. 13(2):116-122.
2,230

PART 11.

..

REVIEW OF 3JITISH IMPACT WORK AND PLi'NS;
1961
Guignard, J.
(Paper, Symposium on acceleration stress, Sin Antonio, Texas),

-
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2,231
Guignard,

J.C.
1962 SOME CURRENT LMPACT STUDIES IN GREAT BRITAIN
Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
(In:
Chronological Bibliographv, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 301-311)

ABSTRACT: This paper gives a general outline of some of thi work which has been
done in recent years or is currently in progress in Gloat Britain in the field
of impact acceleration stress. Bearing in mind the sponsor.:hip of this Symposium,
it is perhaps important for me to make it clear at the outset that there is as
yet no official British manned spaceflight program. There is, therefore, no work
on impact or vibration being done in Government establisnments which is specifically
Acceleration research at I.A.M., for
related to problems in space medicine.
example, is diTected solely to current problems in service aviation medicine.
2,232
Quilbert, E.A.
S.A.E, Journal

1952 BACKWARD SEATING
60(6): 56 June 1952

ABSTRACT: Most passenger fatalities in aircraft accidents result from impact in
crash landings and not from burning, according to current medical opinion.
Injuries prevent the passenger from escaping a crash fire. Also, the present
safety belt is inadequate because it only restrains the lower part of the body,
letting the torso act as a weighted lever driving the ten-pound human head forward
and subjecting it to an impact force greater than that acting on the aircraft
Therefore it became logical for investigators to
structure at that point.
The general reaction to this proposal was
experiment with a rear-facing seat.
However, this was not borne out by
that-"people. do not like to ride backwards."
investigation.
The Military Air Transport Service provided for rearward facing
seats In part of its Boeing C-97 fleet., using a seat designed to take a 16 g
With a normal passenger
forward load based on a passenger weight of 225 pounds.
weight of 175 pounds, the permissible forward g load increases to approximately
The seat can be folded against the side of the fuselage to make
twenty-four.
October, 1952)
room for cargo.
(J. of Aviation Medicine 23(5): 533.

2,233
1942
INSTýRUMENTS OF THE HUMAN CENTRIFUGE AT ROYAL
Guillemin, V., Jr.
CANADIAN AIR FORCE NO. I INITIAL TRAINING CENTER, TORONTO, CANADA.
(War Dept., Air Corps, Materiel Div., Wright Field, Ohio) EXP-M-49695-16A, 15 Sept. 1942.
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2,234
1942 MOTOR DRIVE AND CONTROL FOR THE HUMAN CENTRIFUGE.
Guillemin, V., Jr.
(U. S. War Dept., Air Corps, Mdteriel Division, Wright Field, Ohio)
Rept. No. EXP-M-49-695-16; 15 Sept. 1942
Two
ABSTRACT: An AC motor drives a DC generator which drives a DC motor.
and'with
other
each
with
series
in
connected
are
series fields, Fl and Fl'
The motor field F2' is fed by the electronic excit~r -'hich
aratures.
Before operation the
F2' under special control from ABC.
field
generates
up to full speed.
brought
is
generator
DC
the
and
"set"
)n
turned
is
AC motor
The current in F2 is zero and OR is open
The rubes in ABCD are warmed up.
The motor does not turn over although the
so current in F1 is zero also.
field F2 is excited. Equipment is "ready".
The generator produces current
To start, close OR and start current in F2.
This gives a proportional
F2.
in
larger than but proportional to the current
increase in the
speed
of
rate
torque in the DC motor and a proportional
unit B, but the
thyratron
by
produced
is
F2
The current for
centrifuge.
A.
by
directly
output of B is controlled
A receives two potentials, Es and Ea, ftom the centrifuge drive. 'Es comes
from the tachometer generator and is directly proportional to the speed
Ea is a potential drop across 2 series fields and is
of the centrifuge.
directly proportional to the rate of speed increase or acceleration of the
When Es is eauivalent
Es' produces a count2r potential to Es.
centrifuge.
to Es' the sifety limit is reached and the current cut off. Ea' opposes Ea
During deceleration the motor
and is the safety limit for acceleration.
the curren' through Fl, FI'
Thus
generator.
the
to
back
current
feeds the
Ea' opposes this so the rate pf deceleration
and the potential Ea are reversed.
This device, A, is not used in an ordinary run because the
is controlled.
'Instead the present speed control C is used.
maximum values are not reached.
A heavily inked graph of the run is drawn through a photoelectric scanning device.
The scanner causes the'potentiometer to rotate and introduces a varying
potential, similar in action to Es, into A. Safety devices automatically
open the relay OR and apply emergency mechanical brake if *the scanner fails
The scanner also automatically returns the device to "ready" position
to operaLe.
The recording. "g" meter is, actuated by a tachometer
at the end of the run.
generator and draws a record of time variation of "g" on a moving strip of
This record is compared with the graph introduced into C to check
paper.
the performance of the entire equipment.

2,235
Guimaraes,

G.

1953

Aviation Medicine)
-

BIBLIOGRAFIA DE MIDICINA AERONAUTICA.

(Bibliography of

...........

Revista Medica da Aeronautica (Rio de Janero)

5:129-132, March 1953.
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2,236

(Motion Sickness and
REISESYKE OG DENS BEHANKLING.
1951
Gulli, 0.
Its Treatment)
Tidsskrift for den Norske Laegeforening, Oslo, 71:762-764, Dec. 1, 1951

2,237
EXPERIMENTAL HEAD INJURY WITH SPECIAL
1943
Gurdjian, E. S. and J. E. Webster
REFERENCE TO MECHANICAL FACTORS IN ACUTE TRAUMA.
J. Sur&., Gyn.. & Obst. 76:623-634.

2,238
1944

Gurdjian, E. S., & H. R. Lissner
THE CATHODE RAY OSCILLOSCOPE,

MECHANISM OF HEAD INJURY AS STUDIED•bY

PRELIMINARY REPORT.

J. of Neurosurgery 1(6):393-399, Nov. 1944
ABSTRACT:

Certain aspects of head injury are well suited for study with the aid

This instrument is particularly useful in
of the cathode ray oscilloscope.
connection with measurements of deformation of the skull and intracranial
pressure changes that occur at the time of injury, since the element of inertia
A preliminary
in the measuring and recording of the phenomena is entirely absent.
report of our investigations is given in this paper.

2,239
1945
DEFORMATION OF THE SKULl IN HEAD
Gurdiian, E. S., & H. R. Lissner
J. SurE., Gin.. & Obst.
INJURY, A STUDY WITH THE "STRESSCOAT" TECIHNIQUE.
81:679-687, Dec. 1945

2,240
Gurdjian, E.S. and J.E. Webster
MECHANISM OF HEAD INJURY.
A. Research Nerv. and Ment.

1945
Dis.,

EXPERIMENTAL AND CLINICAL STUDIES ON
Proc.

24:48-97

2,241
DEFORMATIONS OF THE SKULL IN HEAD
1946
Gurdjian, E. S., & H. R. Lissner
INJURY STUDIED BY THE "STRESSCOAT" TECHNIQUE, QUANTITATIVE DETERMINATIONS.
J. Surg., Gyn., & Obst. 83:219-233, Aug. 1946
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This brief summary of automobile accident statistics reveals serveral important
factors.
One is that the driver gains considerable protection by holding onto
the steering wheel, thus preventing his head from being thrown forward into

the windshield or instrument panel.
The procedure used to determine the amount of energy necessary to produce fractures of the skull in cadaver heads is presented.
As a result of the stresscoaL.
tcsts it was found that linear fractu.:es are, in general, initiated on the external surface of the skull due to Outbending at a considerable distance from the
point of impact.
The fracture line generally reaches the point of impact since
after its initial inbending this area rebounds and becomes a region of maximum
tensile stress on the external surface as seen from strain gauge studies.
2,242
GurdJlan, E. S., H. R. Lissner, & J. E. Webster
OF SKULL FRACTURE.
Radiology 54:313-339

1950

THE MECHANISM

2,243
Gurdjian, E. S., J. E. Webster, & H. R. Li::ner
ON PREDICTION OF FRACTURE SITE IN HEAD INJURY.

1953 OBSERVAdIuNS
R
•ioloeX 60(2): 226-235

2,244
Gurdjian, E. S., H. R. Lissner, F. R. Latimer, B. F. Haddad and J. E.
Webster
1953
QUANTITATIVE DETERMINATION OF ACCELERATION AND
INTRACRANIAL PRESSURE IN EXPERIMENTAL HEAD INJURY - PRELIMINARY REPORT.
NeurogoJy, 3 (6): 417-423, June 1953
ABSTRACT: In most previous studies in experimental head injury where records
of acceleration have been obtained, meesurements have bcen made on the object
striking the flow. Due to the error introduced resulting from deformation
of the scalp, muscles, skull and striker itself, it appeared more accurate
to measure the acceleration of the skull, and this procedure was followed
simultaneously with the measurement of the accelerations.
Concussive effects were produced by blows resulting in accelerations of
250 g to over 500 g. The intracranial pressure rise measured at the same
time ranged from 25 to 95 p.s.i. Concussions of minimal, moderate and
The time duration of the nressure and the
severe degree were obtained.
acLeleraLion appeared to be the significant single factor which explained
the clinical effects following impact.
It was noted that at the lower
values of pressure and acceleraLion a concussion was produced only if the
duration of the acceleration and pressure was of an appreciable length.
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1947 THE MECHANISM OF
Gurdjian, E. F., H. R. Lissner and J. E. Webster
& Obstet. 85:195-210.
Gyn.,
Surg.
PRODUCTION OF LINEAR SKULL FRACTURE.

2,246
DEFORMATIONS OF THE SKULL IN HEAD INJURY
1947
Gurdjian, E. S., & H. R. Lissner
Amer. J. of Surgery 73:269-281,
AS STUDIED BY THE "STRESSCOAT" TECHNIC.
Feb. 1947,

2,247
A STUDY OF THE MECHANICAL BEHIAVIOR OF
1947
Gurdjian, E. S., & H. R. Lissner
(Wayne Univ.
THE SKULL AND ITS CONTENTS WHEN SUBJECTED TO IFJURING BLOWS.
Michigan)
Detroit,
& Grace Hosp.,

2,248
THE MECHANISM AND MANAGEMENT OF INJURIES OF THE
1947
Gurdjian, E. S., et al.
134:1072-1076
Association
J. American Medical
HEAD.

2,249
MECHANICS OF SKULL
1948
Gurdjian, E. S., H. R. Lissner, & J. E. Webster
(Wayne Univ. & Grace Ho-7p., Detroit, Micligan)
FRACTURE.

2,250
EXPERIMENTAL AND CLINICAL STUDIES ON THE
1948
GurJjian, E. S., &,J. E. Webster
(Dept. of Surgery, Wayne Univ., College of
MECHANISM OF HEAD INJURY.
Medicine, The Dept. of Neuro., Grace Hospital, Detroit, Michigan)

2,251
STUDIES ON SKULL FRACTURE
1949
Gurdjian, E. S., J. E. Webster & H. R. Lissncr
WITH PARTICULAR REFERENCE TO ENGINEERING FACTORS.
Am. J. of Surgery 78(5):736-742....-Nov. 1949.
ABSTRACT: It is a well known fact that head injury is a frequent cause of death.
Head injuries also figure prominently in automobile accidents.

/

-683 2,252
RECENT ADVANCES IN TKE IKOWLEDGE
1953
Gurdjian, E. S. & J. E. Webster
OF THE MECHANISM, DIAGNOSIS AND TREATMENT OF HEAD INJURY.
Amtrican Journal of the Medical Sciences 226: 214-220, August 1953.
,

2,253

Gurdjian, E.S., H.R. Lissner, J.E. Webster, F.R. Latimer and B.F. Haddad 1954
STUDIES ON EXPERIMENTAL CONCUSSION--RELATION OF PHYSIOLOGIC EFFECT TO
TIME DURATION OF INTRACRANIAL PRESSURE INCREASE AT IMPACT.
Neurology, 4(9) :674-681, Sept. 1954
ABSTRACT: The experiments show that the shorter the time duration the higher
the pressure necessary to result in a concussive, effect. The longer the time
duration the lower can the pressure be in order to effect a concussion.
Concussion resulting from acceleration, deceleration, or compression is caused
by an increase in intracranial pressure at the time of impact.
2,254
Gurdjian, E. S., & J. E. Webster
1955
MECHANISM OF SCALP AND
SKULL INJURIES, CONCUSSION, CONTUSION, AND LACERATION.
Proceedings,
2nd International Congress of Neuropathology, London, 1955.

2,255
Gurdjian, E. S., J. E. Webster & H.'R. Lissner
1955
OBSERVATIONS
ON THE MECHANISM OF BRAIN CONC_,IO.0,
CONTUSION, AND LACERATION.
Surg. Gyn., & Obst.
101:680-690

2,256
1956
GurdJian, E. S., J. E., Webster.& H. R. Lissner
HEAD INJURY.
(Paper, Wayne State University)

MECHANISM OF

Typed paper with charts and pnotographs.

2,257
Gurdjian, E. S. and J. E. Webster
1958
HEAD INJURIES--MECHANISMS,
AND MANAGEMENT.
(Boston: Little, Brown and Co, 1958)

DIAGNOSIS
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2,253
MECHANISM
1958
Gurdjian, E. S., Webster, J. E. & H. R. Lissner
LACERATION.
AND
CONTUSION,
OF SCALP AND SKULL INJURIES, CONCUSSION,
15:125-128.
Symposium on Head Injuries. J. Neurosurg.
Since the effects of mechanical alterations at the moment
(1)
ABSTRACT:
of impact in head injury must ultimately be reflected by alterations of
the properties of neuronal membranes, this has been studied by recording
(2)
the electrical activity at various levels of the nervous system.
spontaneous
the
in
change
little
surprisingly
be
may
Whereas there
electrical activity of the cerebral cortex and many subcortical structures,
there is consistent reduction of activity in the reticular formation
Whereas there is no
(3)
of the midbrain following a concussive blow.
alteration of conduction of sensory impulses over the classical sensory
pathways to thalamus and cortex evoked sensory responses in the reticular
Since
(4)
formation are blocked or markedly attenuated by concussion.
it is known that such sensory driving of the reticular activating system
is, necessary to maintain consciousness, the genesis of coma following
"These alterations of
(5)
head injury would seem to be en this basis.
may be related to
concussion
following
membranes
properties of neuronal
which
acetylchloine,
of
biochemical alterations, including the metabolism
concussion.
are known to follow

2,259
Gurdjian, E. S.

and H. R. Lissner

1961

PHOTOELASTIC CONFIRMATION OF THE

PRESENCE OF SHEAR STRAINS AT THE CRANIOSPINAL JUNCTION IN CLOSED HEAD
J. Neurosurg 18:58-60.
INJURY.
2,260
Gurdjian, E. S., H. R. Lissner. F. G. Evans, L. M. Patrick and W. G.
INTRACRANIAL PRESSURE AND ACCELERATION ACCOMPANYING
1961
Hardy
HEAD IMPACTS IN HUMAN CADAVERS
(Paper Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Pa., June 14-15, 1961)

..

ABSTRACT: Heads of human cadavers were permitted to strike glass panels
Average accelerations as
at impact velocities of from 2.5 to 34.8 mph.
high as 125g and 90g measured at the occiput occurred for forehead midThe time duration varied
line blows to tempered and laminated glass.
pressures reached a
temporal
from- about 6 to 12 milliseconds. Average
and the pressures
intact
remaining
glass
the
maximum of 20.9 psi. with
broke, the pressures
glass
the
When
milliseconds.
12
to
6
lasting from about
were always
pressures
Parietal
low.
very
remained
durations
time
their
and
thaw-Temporal pressures.
less
Study of the cinephotographs showed that the head oscillated three or
The oscillations also
four times following impact to the glass panel.
in number to an
reduced
were
occurred when the glass fractured, but
average of about 2 1/2. Under the conditions of these experiments no
of the vertebra
fractures of the skull or cervical spine or dislocations
used.
were
panels
were noted when the thinner glass

4
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2,261
Gurdjian,
Hardy
HEAD
Aug.

E. S. H. R. Lissner F. G. Evans, L. M. Patrick and W. G.
INTRACRANIAL PRESSURE AND ACCELERATION ACCOMPANYING
1961
IMPACTS IN HUMAN CADAVERS
Surg., Gyn. & Obst. 113:185-190,
1961.

ABSTRACT: Heads of human cadavers were permitted to strike glass penels
at impact velocities of from 2.5 to 34.8 mph. Average accelerations as
high as 125g andg90g measured at the occiput occurred for forehead midline
blows to tempered and laminated glass.
The time duration varied from
about 6 to 12 milliseconds.
Average temporal pressures reached a maximum
of 20.9 psi. with the glass remaining intact and the pressures lasting from
about 6 to 12 milliseconds.
When the glass broke, the pressures and their
Parietal pressures were always less
time durations remained very low.
than temporal pressures.
Study of the cinephotographs showed that the head oscillated three or
The oscillations also
four times following impact to the glass panel.
occurred when the glass fractured, but were reduced in number to an average
of about 2 1/2. Under the conditions of these experiments no fractures
of the skull or cervical spine or dislocations of the vertebra were noted
when the thinner $lass panels were used.

2,262

1961 DAMAGE OF TAE SKELETON
Gurdjian,, E.S.
(Paper, Symposium On Impact Acceleration Stress, Brooks Air Force Base,
Son Antonio, Texas, November 27-29, 1961)

2,263

Gurdjian, E. S. 1962 EXPERIENCES IN HEAD INJURY AND SKELETAL RESEARCH
Impact Acceleration Stress: Proceeding of a Symposium With a Comprehensive Chronological Bibliography, National Academy of Sciences,
National Research Council, Publication No. 977, pp. 145-158.
ABSTRACT: The mechanism of skull fracture and~concussion has been outlined.
Strength characteristics of various bones in the body have been studied.
Effects of embalming on the strength characteristics of bone have been
evaluated.
Impact tests upon the femur, pelvis and spine have been conRecent studies on cadaver head impacts
ducted, and the results summarized.

Proposals for future studies include
into safety glass are briefly analyzed.
the careful study of the problem of shlplash injury, clinical studies of
minimally, moderately and severely injured humatis by electroencephalography,

study of chamical and metabolic changes following head injury in the human
and analysis of primary shock following human impacts.
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2s264

MECHANISM OF BRAIN CONCUSSION, CONTUSION AND
1962
Gurdjian, E. S.
In M. K. Cragun, ed., The Fifth Stapp Automotive Crash
LACERATION.
and Field Demonstration Conference, Sept. 14-16, 196L Pp. 133-142.

2,265
PROTECTION OF THE HEAD
1962
Gurdjian, E. S., H. R. Lissner, & L. M. Patrick
J. American Medical Association 182:509-512, Nov.3, 1962
AND NECK IN SPORTS.

ABSTRACT: Existing data on factors at work in athletic injuries to the head and
Measurements have been made of the energies, accelerations,
neck are reviewed.
and changes of intracranial pressure involved in cases of concussion and skull
fracture.
In the cadaver, linear skull fractures can be produced by energies of
4.6 to 6.9 kg.m. These impart an average acceleratiocn of 112 g and increase
Suzh figures afford a basis for
the intracranial pressure by about 1,450 mm. Hg.
The thickness of padding required can
the construction of protective helmets.
If the velocity
be computed from the weight and velocity of the injuring object.
(AUTHOR)
is doubled, the padding has to be 4 times thicker.
SECOND ABSTRACT: Helmets for use in one sport might not be satisfactory for
Individual design of the helmet for each sport is mandatory if maximum
another.
Protection of one part of the body at the expense
protection is to be obtained.
Protection of the face, for example, in some instances.
of another must be avoided.
Basically, the protection afforded by a
has lead to injury in the neck region.
helmet is a function of the thickness of the padding and shell construction. For
maxi.mum vrotection, a given thickness and padding characteristics must be chosen
Human cadaver experimental studies indicate
to obtain the optimum deceleratiot,.
that the skull fractures with an expenditure of 400 to 600 in.-Ib. of energy.
At this level of injury, records of acceleration average 112 g with peaks of 200
Studies of intracranial pressure at the time of impact reach the neighborhood
g.
Although in the living these figures may be different for moderate
of 28 psi.
concussion, they represent appruximations which may be'useful in calculation for
human protective devices.

2,266
Gurevick, B. K. H.
OF THE SUBJECT.

1957
ELECTROPhYSIOLOGICAL STUDIES PERFORMED DURING ROTATION
Fiziol. Zhur. SSSR (Moscow) 43(4):367-370, April 1957
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2,267
Gurfinkel, V.C., P.K. Isakov, V.B. Malkin, & V. I. Popov
1959 KOORDINATSIIA
POZQ I DVIZHENII CHELOVEKA V USLOVIIAKH POVYSHEN;NOI I PONIZHENNOI
GRAVITATSII (COORDINATION OF POSTURE AND MOVEMENTS OF MAN IN CONDITIONS
OF INCREASED AND DECREASED GRAVITY)
Biul. Eksperimental Noi Biolcgii I Med. (Moscow), 48(11):12-18, Nov. 1959.
ABSTRACT: The effect of rapidly alternating phases of increased and decreased
gravitational forze on motor coordination and posture was studied in seven
human subjects.
Experiments were conducted in the elevator of Moscow University, which permits changes in gravity ranging from 2 G-to 0.3 G within, two to
three seconds.
Positional changes of body and extremities and motor coordination were recorded graphically.
Under the expezimental conditions no significant disturbances were registered either in coordination of positioning of the
.body and limbs or in the adequacy of motor performance.
The role of the visual
analysor in maintaining equilibrium does not increase significantly under
conditions of subgravity, as shown by analysis of equilibrium reactions of
subjects with their eyes closed or open.
It is concluded that a 50 per cent
increase or decrease in gravity does not materially affect the system which
regulates posture and movement on the basis of proprioceptive afferentation.
(Authors)

2,268
Gurivich, K. H. & W. G. Miroliubov 1936 THE EFFECT OF ACCELERATION ON
MAN DURING FLIGHT
Vo-sanit Dyelo. No. 2-3:42-47.

2,269
Gurnee, H.
1931
BODILY MOTION.

TILE EFFECT OF A VISUAL STIMULUS UPON THE PERCEPTION OF
Amer. J. Psychol.
43:26-48

ABSTRACT: Using sine-wave rotary oscillation of the body and sine-wave
oscillation of a simple visual object (hexagonal figure, 2½ cm diameter, made
Ny punching holes of 1mm. diamete. through a piece of black cardboard at' the
corners and center of the hexagonal) as stimuli, an attempt was made to obtain
quantitative and qualitative data on the effect of a visual situation upon the
perception of the movement of the body. The movements of the body and of the
visual stimulus, together with a time-line and operator's reports were recorded
on a kymograph.
Threv trained operators were used.
Reactions to the independent
bodily and visual movement were first taken for comparison purpo.es, then the
bodily and visual movements were observed together.
The results show that in ...................
rotary oscillation of the body at 20 amplitude, the percentages of corre't
responses varied directly, and the percentages of negative responses tended
to vary inversely, with the average velocity. A higher percentage of correct
responses tended to vary inversely, with the average velocity.
A higher
percentage of correct responses occurred for all operators in the decelerating
phase of bodily oscillation than in the accelerating phase.
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2,270
TN THE SPACEFLIGHT LABORATORY
1961
Gurovskii, N. N. and M. A. Gerd
Trans. of Nauka i Zhizn' (USSR) 28(10):21-28, 1961.
(Office of Technical Services, Washington, D.C.)
June 8,

1962

62-32301

2,271

IN THE SPACEFLIGHT LABORATORY.
1962
Gurovskiy, N.N., & M.A. Gerd
(Translation Services Bra.tch, Foreign
Nauka i Zhizn'(10):21-28.
Technology Division, Wright-Patterson AFB, Ohio)
ASTIA AD 286 201.
Trans. No. FTD-TT-62-652-1+2+4, 8 June 1962.

2,272
Guttwein, G.K. & A.Z. Dranetz 1951
Electronics, v. 24, pp. 120-123

SELF-GENERATING ACCELEROMETERS

ABSTRACT: Comnression type and bending type accelerometers are described.
One of the compression type has a sensitivity of 45 m.v. per g and a
Acceleration ranges of 0.022 .g to
natural frequency greater than 6000 c/s.
Since the accelerometers
600 g can be obtained on a single instrument.
are self generating, their output does not depend on supply voltages..

2,273
TRAJECTORY ANALYSIS IN AIRCRAFT ACCIDENT INVESTIG.TION.
1961
S. R.
(National Research Council of Canada, National Aronautical Establishment) Aeronautical Report LR-310: Oct. 1961 ASTIA AD-269 592.'

Gwilt,

SUMARY: With the publication of trajectory tables compiled by personnel
of the Aerodynamics Section; National Aeronautical Establishment, it has
been possible to outline some methods of their application in analyses
Examples are given for the determination
following aircraft disintegration.
of throw-distances and times analysis may be used to determine a region ot
primary failure and so may form a basis for a more detailed structural
analysis.
In addition to the calculation of trajectories, methods are also outlined
for the determination of wind vectors, heights and positions of item
separation, and also for estimates of drag coLfficients and terminal velocities
for falling items.

(AUTHOR)
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2,274
Haas,

E. & J. Matzker
1958, UBER DEN EINFLUSS DER LINEARBESCHLEUNIGUNG AUF
DIE ENTSTEHUNG VON VESTIBUIARISSCHWINDEL
(Effect of Linear Acceleration
Etiology of Vestibular Vertigo)
Z. Larynx, Rhinol. (Stuttgart) 37(l):17-21.

2,275
Hass, G. M.
1944
TYPES OF INTERNAL INJURIES OF PERSONNEL INVOLVED IN AIRCRAFT
ACCIDENTS.
J. Aviation Med. 15:77-84.
ABSTRACT: The author comments on internal injuries which offer new problems
in pathognesis, diagnosis and treatment.
In the general case, the occupant of
a rapidly decelerated aircraft is held securely in his seat by the safety be!t
and is momentarily subjected to the action of very large forces., The forces may
be resolved along the three principal axes.
At times, the vertical seat to head
forces are very large. At other times, the anteroposterior forces are large.
In
still
other instances, lateral forces directed in the long axis of the wings are
large.
Whenever one part of the body is decelerated at a rate which is different
from that of another part of the body, the connections between the two parts are
placed under stress which is proportional to the differences in the rates of
deceleration.
That difference in rate of deceleration causes injury.

2,276
Haber, H.
1951
ASTRONOMY AND SPACE MEDICINE
In Marbarger, J. P., ed., Space Medicine; the Human Factor in Flights Beyond
the Earth (Urbana, Ill.: University of Illinois Press, 1951) pp. 49-61

2,277
Haber, H.
1951
THE HUMAN BODY IN SPACE
In (School of Aviation Medicine, Randolph AFB, Texas)
Medicine, Item #12
See also Scientific American 184:16-19, Jan. 1951

Epitome of Space

ABSTRACT: This article discusses the measures which must be taken to enable
'men to survive in the alien environment of the void beyond our atmosphere.
The
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Another problem is weightlessfirst problem to be dealt with is acceleration.
ness. Control of cabin temperature and oxygen supply is another consideration.
Meteors are a field of real danger for astronauts. 'The author discusses each
(CARl)
of the preceding problems.

2,278
Haber,

H.
1952
CAN WE SURVIVE IN SPACE?ý
In Ryan, C., ed., Across the Space Frontier
((New York: Viking, 1952) Pp. 71-97

ADSTRACT: A popular presentation oi physiological and psychological problems
arising in space travel from high acceleration, lack of atmosphere, from cosmic
and solar radiations, lack of gravitational forces, and from hazards like
meteorites and inadequate temperature regulation.

2,279
Haber, H.
1952
THE CONCEPT OF WEIGHT IN AVIATION
J. Aviation Med. 23(6):594-596, 1952.
ABSTRACT: For purposes of aviation engineering and medicine, the concept of
weight is redefined. The principle of d'Alembert states that the sum of the
force of gravity, the force of inertia, and the external furceIs acting upon a
body is zero. The weight of the body is then the resultant external force
exerted upon the body by a restraining agent in response to forces of gravity
and inertia. Six dynamic situations are illustrated, in which the three forces
are rapresented as vectors.

2,280
Haber,

H.
1952
FLIGHT AT THE BORDERS OF SPACE.
In (School of Aviation Medicine, Randolph AFB, Texas)
Medicine, Item #16.
See also Scientific American 185:20-23, Feb. 1952.

Epitome of Space

ABSTRACT: Man's conquest of space will not be a single event.
Before that
time, there will be many other firsts. At the present time, an unmanned twostage rocket has climbed to 250 miles above the Earth's surface.
Naturally
most of the data on the performance of the newest rocket craft and planes must
remain secret for reasons of national security.
Therefore the author discusses
the problems of high-altitude and oxygen deficiency, dangerous radiation and
meteorites, weightlessness, and acceleration during space flight.
(CARI)
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2,281
Haber,

H.

1952

GRAVITY,

INERTIA,

AND WEIGHT

In White, C.S. & 0.0. Benson, Jr., eds.,
Atmosphere
(Albuquerque, N. Mex.:
Pp. 123-136

Physics and Medicine of the Upper
University of New Mexico Press, 1952)

ABSTRACT:
To evaluate properly the physiological processes in flight, a new
formulation of the concept of weight is required.
In reversing and implementing
the classical definition of weight (or the force of attraction which the earth
exerts on a body, with its direction toward the center of the earth) the following
'definition is proposed:
weight is the resultant external force exerted upon a
body by a restraining agent in response to forces of gravitation and inertia.
This definition makes it evident that weight of *a body is not a constant nor a
property of the body but depends upon the dynamic conditions to which the body is
subjected (e.g. inertia, drag, or propulsion in an aircraft).
On the basis of
this definition a formula is developed to determine the weight of a pilot under
all
conditions of propelled and unpropelled flight.
The possibility of prolonged
weightlessness is a factor to be counted on in future flights and is going to
become an outstanding aviation medical problem.
While no major disturbances in
the normal physiological functions (such as digestion, breathing, etc.) are
foreseen, normal orientation might be impaired.

2,282
Haber, H.
1952 MEDICAL RESEARCH IN DEVELOPMENT OF MANNED ROCKET FLI(HT
Contact, April 1952, pp.30-32

ABSTRACT: A discussion of the medical problems associated with manned rocket
flight by a member of the Department of Space Medicine oi the School of
Aviation Medicine.

2,283
Haber, H.
1952
MEDICAL RESEARCH IN 11HE DEVELOPMENT OF MANNED ROCKET FLIGHT.
Technical Data Digest 17(2):12-13

_

ABSTRACT: A tentative schedule of present and future aviation- and space
medical research tasks is presented.
The establishment of an artificial
satellite
would be the next step in Vlne, with animal experiments preceding the
employment of humans.
Future studies will have to concentrate particularly on
problems resulting from conditions in an environment without gravity and atmosphere
(supply of climate and breathing air,
filtering
of radiation, and supply of
_--mechanical support).-- - - -

/,
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2,284

Haber, H.

1952

ON SPACE MEDtCINE PROBLEMS

(Hayden Planetarium Symposium on Space Travel, Oct.

12,

1951)

Brit. Interpl. Soc. 11:3-9

2,285
Haber, H.
1952
PROBLEMS OF SPACE TRAVEL
Science News Letter 62(12):180

ABSTRACT: An analysis of psychological, physiological, and physical problems
of space travel, presented by the author in ar addrcrs before the American
Society of Mechanical Enaineers, is sirlze.
Meteors conwtitute a danger
above 90 miles; cosmic rays are a health hazard between 13 and 23 miles; and
Frictional heat and
ozone and ultraviolet light require protective measures.
extre e temperature differentials between lighted and shaded parts of the
Weightlessness in free space merely
rocket~'wesent an additional problem.
creates slight physiological disturbances;
little
is known, however, about the
psychological c'nsequences of subgravitational flight.
(Literatuuroverzicht
(Over Ruimntevaartgeneeskunke) (Space Medicine Bibliography) (Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag, Netherlands)
Rept. No. TDCK-16903, ASTIA AD 227 817, Feb. 1959)

2,286
Haber, F.
1953
HUMAN FLIGHT AT THE LIMITS OF THE ATMOSPHERE: G-FORCES AND
WEIGHT IN SPACE TRAVEL.
J. Brit. Interplanetary Soc. 12:32-34
See also Sky and Telescope 12(4):97-98, 114, Feb. 1953
NOTE: Reel 7, Flash 7, Item 2
ABSTRACT: This is a general discussion of the problem of body weight with respect
to human subjects traveling in rockets to the upper limits of the atmosphere and
beyond.
In a rocket take-off, the acceleration (and weight) will increase toward
the end of the propulsion period. The human body can. for a maximum of 3 minutes,
tolerate 11 g in the prone position and 14 g in the supine position.
These
tolerances will effectively iimit the acceleration 'of a rocket with human cargo.
As.aming that the initial stage of rocket flight is achieved with the passengers
still
in good condition, the problem of weightlessness must next be overcome.
It
is expected, on the basis of animal experim-ntation, that no major circulatory
disturbances will develop; but ýhere might be some difficulty in orientation and
muscular coordination.
The effects of prolonged weightlessness, are however,
unknown---either with regard to animals or humans.
2,287
Haber, H.
1953
MAN IN SPACE
(New York: Bobbs-Merrill, 1953)

ABSTRACT: This book is primarily concerned with the human problems involved
in artificial satellites and space stations.
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2,288
Haber,

H.
1953
In Haber, H.,

THE MECHANICAL ENVIRONMENT IN THE FUTURE AIRCRtnT.
ed., Frontiers. of Man-Controlled Flight.

2,289
Haber, H., ed
1953 PROCFDt )INGS OF A SYMPOSIUM ON FRONTIERS OF .1AN-COrjiNVLLED
FLIGHT. INSTITUTE OF TRANSPORTATION AND TRAFFIC E.NGINEERING. UNIVERSITY OF
CALIFORNI.A
LOS ANItJES. 3 APRIL 1953

ABSTRACT: Contents include:
Lippert, S., "Limitations to Noise and Vibration Control"
Haber, H., "The Mechanical Environment in the Future Aircraft"
Roth, H.P., "Impact and Dynamic Response of the Body"
Blockley, W.V., "Combined Physiological Stresses"
All Speakers, Panel Discussion on Frontiers of Man-Controlled Flight.

2,290
Haber, H.
1954
MAN AND MACHINE BETWEEN ATMOSPHERE AND SPACE
Aeronautical Engineering Review 13(11):56-62, Nov. 1954.
ABSTRACT: Problem.s to be solved before man' can survive flight into space.
Extensive bibliography.

2,291
Haber, H.
1954
FROM HIGH-ALTITUDE FLIGHT TO SPACE FLIGHT.
Tn Kendricks, E.J., et &l., "Medical Problemz of Space Flight"
Reprint Instructors' Journal, Winter, 1954.
ABSTRACT: High-altitude flight will eventually become space flight as a
natural result of our continual efforts to extend our vertical freedom of
movement.
During flight, high-altitude and high-speed go together.
Several
ways of avoiding the dangers of overheating are as follows: better structural
materials which are more heat resistant than present ones; and, of course,
flying at greater altitudes where the air is thinner. As high-altitude flight
will eventually blend with actual space flight, the man in the rocket must be
protected against the various hazards of space.
The crew must sit in a
pressurized cabin and wear a pressure suit. The crew will experience up to
six minutes of weightlessness.
It is the task of space medicine-to-help pilots ...
avoid the disturbing effects of weightlessness.
(CARl)
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2,292
Haber, H.
1955
FROM HIGH-ALTITUDE FLIGHT TO SPACE FLIGHT.
In USAF School of Aviation Medicine, Randolph APB, Texas,
Epitome of Space Medicine, Pp. 13-16.
ASTIA AD-144 581.
ABSTRACT: High-altitude flight will eventually become space flight as a
n'turdi result of our continual efforts to extend our vertical freedom of
movement. During flight, high-altitude and high-speed go together. Several
ways of avoiding the dangers of overheating are as follows: better structural
materials which are more heat resistant than present ones; and, of course,
flying at greater altitudes where the air is thinner.
As high-altitude flight
will eventually blend with actual space flight, the man in the rocket must be
protected against the various hazards of space. The crew must sit in a
pressurized cabin and wear a pressure suit.
The crew will experience up to
six minutes of weightlessness.
It is the task of space medicine to help pilots

avoid the disturbing effects of weightlessness.

(CARl)

2,293
Haber, H.
1955
CAN MAN SURVIVE IN SPACE?
Plying Review ,10: 15-16
ABSTRACT: Phenomena man will expetience in space flight and his physiological
reactions to them; hazards to space flight; use of space suits. Article is con-,
densed from the author's Man in Sgace (New York: Bobbs-Merrill, 1953).
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Haber, H.
1957
THE ASTROPHYSICIST'S VIEWS
In Cawploell, P. A., K. Dannenberg, W. 0. Roberts, H. Haber, A. S. Crossfield,
G. W. Hoover, A. M. Mayo, j. P. Hagen, & H. Strughold, SPACE TRAVEL: A
SYMPOSIUM J. Avia. Med. 28:487-492
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Haber, H. 1959 THE PHYSICAL FACTORS IN THE SPACE ENVIRONMENT
In: Seifert, H.S., ed. §
Technology (New York: T. Wiley and Sons,
Chapter 27
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Hack,

W. F.
1962
HYGE SHOCK TEST FACILITY AT 6571ST AEROEDICAL RESEARCH
LABORATORY.
(6571 Aeromedical Research Laboratory, Holloman AFB, N. Mex.)
ARL-TDR-62-22; ASTIA AD-286 168

ABSTRACT: The HYGE Shock Tester is a unit produced by the Consolidated ElectroDynamics Corporation as a test device to generate high acceleration (g) forces
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for short duration time periods.
The HYGE Shock Tester will also accurately
reproduce these shock pulses.
A total of 90 preliminary runs was accomplished on the unit installed at the 6571st
Aeromedical Rescarch Laboratory during which time a detailed review of system
operational characteristics and vibiations throughout the system was studied.
On 22 December, 1961 the first living subjects were tested.
(AUTHOR)

2,297
Hackler, C. T.
1956
EQUATIONS OF MOTION AND COMPUTER SET-UP FOR 124-HEP HUMAN
ENGINEERING FLIGHT SIMUATOR.
(Bell Helicopter Co., Ft. Worth, Texas)
TI 299-099-043, July 1956

2,298
Haddad, B. F., H. R. Lissner, J. Z. Webster & E. S. Gurdjian
1955
CONCUSSION - RELATION OF ACCELERATION TO PHYSIOLOGIC EFFECT.
Neuroloxy 5(11): 798-800, November 1955.

ERI

ABSTRACT: In a previous report on measurements of acceleration in experimental
head injury, it was found that the values of acceleration varied greatly and the

concussive effect was not predictable.

Further studies utilizing similar

techniques were carried out to gain additional information concerning the
relationship between acceleration and concussive effect.

2,299
Haddad,

B.F.,

J.L. Chason, H.R. Lli.ner, J.E. Webster,

& E.L Gurdjian

1956

ALTERATIONS IN CELL STRUCTURE FOLLOWING SUDDEN INCREASE IN INTRACRANIAL
PRESSURE.
Surgical Forum: Clinical Congress of the American College of
Surgeons (Philadelphia) 6:496-498

2,300
1957
A SURVEY OF PRESENT KNOWLEDGE
Haddon, W. A., Jr. and R. A. McFarland
OF THE PHYSICAL THRESHOLDS OF HUMAN HRFAD TNJURY FROM AN ENGINEERING
(Commission on Accidental Trauma, Armed Forces EpidemioloSTANDPOINT.
gical Board, Dept. of Defense, Wash., D. C.).

2,301
Hadfield, G. and R. V. Christie

1941

DUE TO HIGH EXPLOSIVES
-British Medical Journal 1:77-78

CASE OF PULMDNARY CONCUSSION (BLAST)

LNTAL
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THE VANGUARD PROJECT
1957
Hagen, J. P.
K. Dannenberg, W. 0. Roberts, H. Haber, A. S. Crossfield,
A.,
P.
In Campbell,
G. W. Hoover, A. M. Mayo, J. P. Hagen, & H. Strughold, SPACE TRAVEL: A
J. Avia. Med. 28:503-507
SYMPOSIUM.

2,303
Hahn,

1956
RICERCHE SULLE MODIFICAZIONI DELLA SOGLIA UDITIVA DOVUTE AL
R.
(RESEARCH ON MODIFICATIONS OF AUDITORY THRESHOLD
FENOMENO DI PURKINJE.
Rivista di medicina aeronautica (Roma)
CAUSED BY THE PURKINJE PHENOMENON).
19(3):466-475. July-Sept. 1956

Four subjects with normal hearing were subjected to vestibular stimulaABSTRACT:
Inmmediately after cessation of the rotation (in the so-called
tion by rotation.
first post-rotatory phase) the subject's head was flexed abruptly. Audiograms
taken after the experiment showed an increase of the auditory thresholds for 500-,
1000-, and 2000-c.p.s. tones amounting to 5-20 decibels. This increase was greatest
The threshold value did not return rapidly to the
for the 500-cycle frequency.
values observed before the experiment, but showed'a phasic course with a 15-20
decible variation between two successive determinations and returned to normal
values only 30 minutes after rotation. These threshold variations were not d~pendent upon the audiometrically studied ear cr upon the sense of rotation, but upon
The importance of auditory failure in relation to conditions
central phenomena.
of the pilot in flight is discussed.

2,304
CHANGES IN PLASMA
1959
Bale, H. B., J. P. Ellis, Jr., & C. H. Kratochvil
CORTICOSTEROIDS AND BICARBONATE AS A RESULT OF PILOTING SUPERSONIC
(School of Avia. Med., USAF Aerospace Medical Center, (ATC)
AIRCRAFT.
Brooks AFB Texas) Research Rept. No. 59-61, April 1959.

2,305
1959
Hale, H.B., R.B. Mefferd, Jr., G. Vawter, G.E. Fo-rster, & D. Criscuolo
INFLUENCE OF LONG-TERM EXPOSURE TO ADVERSE ENVIRONMENTS ON ORGAN WEIGHTS
(School of Aviation Med., USAF Aerospace Medical Center,
AND HISTOLOGY.
(ATC) Brooks AFB, Texas) Research Rept. No. 59-13, Jan. 1959.

2,306
MOTION PICTURE
Hall, F. G., G. L. Maison, G. A. Hallenbeck & C. A. Maaske
CENTRIFUGE - DEMONSTRATION (A MOTION PICTURE)

1945

THE HUMAN

ABSTRACT: A motion pictu-e with sound track illustrating the construction and
(Fed. Proc. 4(l):29,
use ot the AAF Air Technical Service Command Centrifuge.
March 1945)

2,7
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Hall, F. G. & J. Salzano
1959
EFFECT OF BODY POSTURE ON MAXIMAL INSPIRATOHY
'AND EXPIRATORY STROKE VOLUME.
(USAF Wright Air Development Center, Wright-Patterson AFn, Ohio)
WADC TR 59-128; March 1959.
ASTIA AD 212 319.

2,308
THE EFFECT OF POSITION ON INCIDENCE OF SWING SICKNESS.
1942
Hall, G.
(National Research Council of Canada, Toronto) Report No. C-2878, 22 Aug.

1942.

2,309
Hall, 0. E.
1943
MEMORANDUM ON AIRCRAFT CRASHES
(National Research Council of Canada, Tor`&O)

C-2347, January 1943.

ABSTRACT: Reference is made to research work in the United States of aircraft
accidents and prevention.
Three projects are described:
(1) survey of type and
location of injury, fractures resulting from aircraft accidents, (2) study of
the forces on the body in simulated crashes and development of protective features
to be incorporated in safety harness and seat control units, (3) investigation
into the use of controlled powder charges, ignited by electric current, for the
release of various devices for the protection of aircraft occupants.

2,310
Hall,

I. A. M.
1961
HUMAN PILOT TRACKING DYNAMICS AS AFFECTED BY CONTROLLED
ELEMENT CHARACTERISTICS.
(Paper, Panel on Acceleration Stress of the
Armed Forces-NRC Conmmittee on Bio-Astronautics, 6-11 March 1961, NASA
Ames Research Ctr., Moffett Field, Calif.)
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Hallenbeck, G.A., C.A. Maaske & E.E. Martin 1943 EVALUATION OF ANTI-G SUITS
(Wright-Patterson AFB, Ohio) Rept. No. 2; Eng-49-b96-51B; 12 Dec. 1943
See also: National Research Council, Com. on Aviat. Med. Rept. No. 254
ABSTRACT: Centrifuge tests on 32 subjects at Wright Field and the Mayo Clinic
show that the Berger Bros. GPS raises the "g" threshold between 1 and 2 "g".
To simulate the condition found at high altitudes where the output of the
vacuum pump is limited, maximum suit pressures were kept to 4 to 4.5 psi.
Protection offered by the suit
Protection offered by the suit remained good.
Individuals wearing
summates vith that afforded by muscle straining maneuvers.
the suit have a very high threshold for unconsciousness, a valuable feature.
Graphs of the perfcrmance of the Berger valve when supplied by the B-12 pump
are included.
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2,312
Hallenbeck, C. A.
1944
THE EFFECT OF REPEATED SHORT EXPOSURES AND PROLONGED
EXPOSURES TO INCREASED "G" ON HUMAN SUBJECTS.
(AAF,

Aero Medical La.., Wright Field, Ohio)

Memo Rept. No. ENG.49-696-56,

5 Feb. 1944.

ASTIA ATI 13212

ABSTRACT: (a) During 60 second exposures to positive "g", 6 subjects who
suffered either PLL or blackout during first 10 to 15 seconds of the run showed
varying degrees of improvement thereafter.
(b) When 6 subjects were given 6 rapidly repeated 10 second exposures to 4.2
"go vision improved during second and following trials. Improvement was consistent when interval between exposures was 10 seconds or less, and was less
marked when interval was 15 to 30 seconds.
(c) Thus repeated exposures to "g" are probably not responsible for unfavorable
symptoms reported by pilots during rat race maneuvers.
(d) Vision improved even' though pulse rate drops on repeated exposure to "g".

2,313
THE LINDQUIST-RYAN TENSIOMETER.
1944
Hallenbeck, G. A.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM No. 310; 8 April 1944.
ABSTRACT: Description of an apparatus for recording "g" produced in opening
shock of parachute jumps by stylus writing on moving clear film.

2,314
Hallenbeck, G.A.
1944 THE MAGNITUDE AND DURATION OF PARACHUTE OPENING
SHOCKS AT VARIOUS ALTITUDES AND AIR SPEEDS (Aerospace Medical Div.,
Wright-Patterson AFB,Ohio) Memo rept. no. ENG-49-696-66,,8 July 1944,

ASTIA AD-289 146

-

---

ABSTRACT: This publication presents the results of studies of the forces developed
during parachute openings at altitudes up to 40,000 feet.
Descent time data for
200 pound dummies with 24 foot nylon canopies fitted a calculated rate of descent
curve based on a velocity of 25 feet per second at sea level.
These data do not
provide information regarding actual landing velocity.
The total duration of
parachute opening shocks was unaffected by altitude up to 40000 feet and true
air speeds up to 232 m.p.h., and was in the range of one to two seconds.
As
the magnitude of force increased, the time froh the beginning of impact to the
final peak decreased.
The magnitude of the parachute opening shock was greater
at higher altitudes than at lower altitudes:
(i) When the horizontal launching
speed was constant at all altitudes.
(b) When the horizontal launching speed
varied and was the calculaced terminal velocity of a falling man at each altitude.
When the horizontal launching speed of the duc-iies was increased at a given
_density,
al1i tude, the r-ngiitud-e-f the force at opening- was increased- ---- The
increase in force per n.P.h. increase in launching speed was greater at 26000
tata collected with these hard rubber du-mmies
feet than at 7000 or 15000 feet.
can be transferred to the living body with reasonable validity.

-6992,315
MEETING OF NATIONAL RESEARCH COUNCIL SUBCOK%9TTEE ON
1944
Hallenbeck, G. A.
ACCELERATION, WASHINGTON, D. C., 7 JUNE 1944 (Wright Field) Memo Rept.
Eng.-49-696-51E; 22 June 1944

2,316
THE EFFECT OF INMERSION
1944
Hallenbeck, G. A., E. J. Baldes and C. F. Code
(Mayo Clinic)
FORCE.
CENTRIFUGAL
TO
DOGS
OF
IN WATER ON THE TOLERANCE
Washington, D.C.)
Medicine,
Aviation
on
Committee
Council,
(National Research
CAM no. 278, 14 Mar. 1944
ABSTRACT:
(a) When dogs are immersed in water to the junction of the second rib
with the sternum so that most of the chest is submerged, "g"-golerance is
lowered. All six dogs on which this was tried died at "g" levels they previously
withstood with minimal symptoms.
(b) When dogs are immersed in water to the level of the xiphoid process
so that most of the chest is above water, tolerance increases up to 3 or more

2,317
THE RESPONSE OF NORMAL DOGS TO
1944
Hallenbeck, G. A., & R. L. Engstrom
(National Research Council, Division
PROLONGED EXPOSURE TO CENTRIFUGAL FORCE.
Rept. CAM No. 279,
of Medical Science, Committee on Aviation Medicine)
3 March 1944
ABSTRACT:
(a) The reaction of dogs to "g" ii graded as follows:
Pupils of eyes fail to react to light.
Dog is conscious.
Grade I response:
Pulse is 100 to 200.
Slight ataxia is present.
There is a weak, irregular
Dog is limp and unconscious.
Grade 2 response:
S(vere ataxia is noted when consciousness returns.
pulse, often bradycardia.
Orly postmortem pathology is gross distention of
Grade 3 response: Death.
the vessels below the heart, occasional hemorrhage into colon.
(b) Unanesthetized dogs withstand exposure to 8 or more "g" for 5 or more minutes
with Grade 1 response.
(c) Unlike rats when subjected to 2 to 12 "g" forces, dogs do not respond to "g"time values of 80 "g"-minutes in A constant fashion.
(d) General nembutol anesthesia d es not appreciably lower "g" tolerance.
(e) The work of Holt (reference 7 ) showing that carotid olood pressure is zero
at 5 "g" is questioned because of the survival of dogs exposed to over 5 "%"for
Maybe blood gets to brain some other way than by carotid arteries.
8 minutes.
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1945
EFFECTS ON MAN OF REPETITIVE EXPOSURE TO CENTRIFUGAL
Hallenbeck, G. A.
FORCE.
Federation Proceedings 4:29-30, March 1945.
ABSTRACT: This study was undertaken to determine the response of subjects to
increased "g" when exposures follow one another at .time intervals, brief' enough
The
that the response to one exposure could be conditioned by previous thials.
Air Technical Service Command centrifuge was operated such that six ten-second
episodes of 4.2 "g", a level sufficient to produce marked visual symptoms in the
Time intervals
chosen subjects ini a single test run, were delivered in sequence.
'from the end of maximal "g" in one episode to the beginnin, of maximal "g" in the
Continuous exposure for 60
next were set at 4.7, 9.6, 19.4, and 29.1 seconds.
seconds was also imposed.
During continuous 60 second exposures, six subjects who suffered either loss of
peripheral vision or blackout during the first ten or fifteen seconds showed
When exposed to the series
varying degrees of improvement in vision thereafter.
of repeated ten second episodes of increased "g", the six subjects showed improveThis improvement of vision in the second and subsequent episodes of each series.
ment was constant and marked when the interval between exposures was ten seconds
or less, and less consistent when the interval was 15 or 30 seconds..' (Federation
Proceedings 4(l):29-30, March 1945)

2,319
Hallenbeck, G.A., et al 1945
TO POSITIV'E ACCELERATION
4: 43.
Fed. Proc.

THE SYMPTOMS WHICH OCCUR IN MAN DURING EXPOSURE

ABSTLACT: This motion picture illustrates the sequence of the symptoms which
develop in normal men when exposed to positive acceleration while sitting in a
comfortable physical and mental state, free from undue excitement or muscle tenUnder these conditions there is a definite sequence or pattern in the
sion.
As accelerations cf greater magnitude are experienced, symptoms of
symptoms.
These symptoms are ushered in by dimming
increasing consequence are encountered.
'or graying of vision which is most noticeable in the peripheral fields and occurs
higher accelerations (on the average 5 to
At still
on the average at about 3 g.
changes in the faces of the subjects seen
The
color
6 g) consciousness is lost.
of progressive failure during which
period
a
indicates
picture
in the motion
blood is progressively lost from the face, and a period of compensation during
The notion picture illustrates that if
which blood is returned to the face.
visual symptoms are encountered, they occur during the period of progressive
failure and that recovery from visual symptoms often takes -lace during the period
at maximum.
of compensation while the accelerative force is still

/I
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2,320
RADAR MEASUREMENT OF RATES OF
1946
Hallenbeck, G., J. Glazier & G. Maison
MAN.
AND
DUMMIES
ANTHROPOhORPHIC
FREE FALL OF
(Aero Medical Lab., ATSC, Wright-Patterson AFB, Ohio)
ABSTRACT: Problems of parachute escape and present knowledge of high shock forces
resulting from parachute opening at high altitudes demand more information on
man's rate of free fall for prediction of wind velocities he must withstand and
duration of exposure to Cold and anoxia. Figures thus far available are based
To actually measure rates of free
almost entirely on theoretical considerations.
by radar during free f&ll
tracked
were
man
a
fall, anthropomorphic dummies and
data provided vertical
radar
of
Analysis
feet.
from altitudes up to 40,000
versus time during descent.
altitude
of
curves
and
altitudes
various
velocities at
drag equals its weight.
its
when
velocity
terminal
reaches
body
falling
A freely
At terminal velocity, drag - weight = CDS y2 ý where CD - drag coefficient, S The CDS of a nonsymmetrical object
drag area, p - air density, and v - velocity.
varies with changes of attitude during fall. With weight and velocity known and
with air density obtained from standard atmosphere tables, CDS values for the
dummies and the man were calculated thus:
Man, lbs.
lbs.
Dunmm weight_
240
280
220
180
Number of Drops ....................
Means CDS ...........................
,Standard Deviation .................
No. of Observations ................

8
5.53
0.37
75

6
6.30
0.35
59

2
5.99
0.29
87

1
3.97
0.26
24

More data on rates of free fall of man are needed to discover whether the fact
that this man had a lower CDS and fell faster than the duemies is the exception
or the rule. By assuming CDS values in the range of 3.5 to 7 and various weights,
one can draw predictive curves of time required to fall freely at terminal
velocity from any given altitude to sea level and calculate wind velocities
encountered during fall. (Fed. Proc. 5(l):40, 1946)

2,321
EFFECTS
1946
Hailenbeck, G. A., E. H. Lambert, E. H. Wood-& M. A. McLennarCOMMAND
MATERIAL
AIR
ANM
MAYO
THE
AT
STUDIED
SUBJEC'Z
ON
OF POSITIVE G
CENTRIFUGES.
(USAF AMC, Engr. Div., Dayton, Ohio) Memo Rept. TSEAA-695-60; 26 Sept. 1946.
ASTIA ATI 123 453
ABSTRACT: Comparison of the responses of '12 subjects to positive acceleration
on the Mayo and Air Material Command centrifuges in:dicated the following:,
a. The average G-tolerance of the group, appraised by assay using visual
symptoms and equivalent ear pulse amplitude changes as end point- was 0.6 and
0.5 G, respectively, lower on the Mayo than on the Air Material Command centrifuge.
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b. The basic pattern of the cardiovasuclar response of these subjects to
acceleration was the same at both laboratories. The sequence of the measured
physiological events which occur in response to positive acceleration and, with
one exception,

the timing of these events, were repeated on the two centrifuges.

The data suggest that the difference in G-tolerance observed on the two machines
is related more to differences in psychological factors associated with exposure
to G than to any physical differences between the two centrifuges.

2,322
Hallenbeck, G. A., E. H. Wood, E. H. Lambert & S. C. Allen
1946
COMPARISON OF
EFFECTS OF POSITIVE G ON SUBJECTS STUDIED AT BOTH THE MAYO AND AIR TECHNICAL

SERVICE COMMAND CENTRIFUCES.
(Acceleration Lab., Mayo Aero Medical Unit, Rochester, Minn.; Aero Medical
Lab., Engineering Division, AAF Air Technical Service Command, Wright Field,
Ohio)
ABSTRACT: G tolerances of twelve men were determined on the ATSC centrifuge
(radius 20 feet) and on the Mayo centrifuge (radius 15 feet). At the Mayo laboratory tests were run in an illuminated room; at AT'JC, in darkness.
The time from
1.5 g to 5 g was 2.6 seconds on the Mayo centrifuge and 1.8 seconds on the ATSC
centrifuge.
In both laboratories:
(a) duration of maxi•.al g was 15 seconds,

(b) environmental temperature was 70 to 72 degrees F.,
to relax, (d)

time curves,

(c)

subjects were urged

vision was tested using similar light signal systems,

(e)

the g-

response to light si-nals, electrocardiogram, heart rate, ear pulse

and ear opacity were recorded.
Re,,ording methods differed technically in some
cases. Average accelerations at heart level at which vision was dimmed, lost
peripherally and lost complLtely we'.e 4.3 g, 4.8 g and 5.3 g, respectively on
the ATSC centrifuge.
These vai,•o were 0.6 g higher (P < 0.001) than those

obtained on the Mayo centrifuge.

(Fed. Proc. 5(l):40-41, Feb. 1946)

2,323
Hallpike, C.S. and G.M. Fitzgerald 1946 FLYING PERSONNEL RESEARCH COMMITTEE OBSERVATIONS OF THE PATHOLOGY OF AIRSIC)MSS (RAF, Institute of Aviation Medicine,
Farnborough) FPRC Rept. No. 334; Dec. 1946. ASTIA ATI No. 206 440
ABSTRACT: Hot and cold caloric tests of external semicircular canal function were
carried out in 17 normal individuals of whom 6 were R.A.F. persor, ael without
flying experience.
A standard technique was used with low intonsity stimulation and the responses were
measured as the time in seconds, between the application of the stimulus and the
disappearance of the nystagmus.
The results are reported in this publication.

234
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Hallpike, C. S., J. D. Hood, & G. H. Byford
1952
THE DESIGN, CONSTRUCTION AND
PERFORMANCE OF A NEW TYPE OF REVOLVIMt, CHAIR; SOME EXPERIMENTAL RESULTS AND
THEIR APPLICATION TO THE PHYSICAL THEORY OF THE CUPUXAR MECHANISM.- Act&
Oto-Laryngologica 42:511-538

SUMMARY: Constructional and performance specifications are given of a new type
of revolving chair designed for the investigation of the function of the human
horizontal semicircular canals.
The chair is driven by a servo-mechanical system of conventional design and high
£recision.
It proviles angular acceltr-tions within the range of 0.1 degrees sec.
to 10 degrees sec..
Any acceleration within this range may be applied for
periods limited only by the attainment of an angular velocity of 150 degrees sec.
a limitation imposed by certain physiological considerations.
Provision is made for the direct observation of ocular nystagmus occurring during
rotation.
This is achieved by means of a prismatic viewing system which provides
a stationary image of the subject's eye.
Using this equipment, measurements have been made of the durations of the after
sensations resulting from the application of accelerations of known magnitude and
duration.
The results obtained are found to be in striking agreement with the general theory
of the cupular mechanism outlined by Steinhausen and with the physical constants
of the system as determined by Van Egmond and his co-workers.
(AUTHOR)

2,325
H&llpike, C. S., & J. D. Hood
1953
FATIGUE AND ADAPTATION OF THE CUPUIA
MECHANIS4 OF THE HUMAN HORIZONTAL SEMICIRCULAR CANAL: AN EXPERIMENTAL
INVESTIGATION.
Proc. Roy. Soc. B, 141:542-561

2,326
Hallpike, C. S., & J. D. Hood'
1953
A STUDY OF THE FUNCTION OF THE HUMKN
SEMI CIRCULAR CANAL WITH ESPECIAL REFERENCE TO ADAPTATION OF THE CUPULA.
Proceedings 5th Internationai Congress Otorhinolarynzol. Pp. 2-5

2,327

_

.

llallpike, C. S. and J. D. Hood
1953
THE SPEED OF THE SLOW COMPONENTS OF
OCULAR NYSTAGMUS INDUXED BY ANGULAR ACCELERATION OF THE HEAD: ITS EXPERII111T"AL D_=ERFTAION AND APPLICATION TO THE PHYSICAL THEORY OF THE CUPUIAR

... .. . . .

MEC HANIS M.

..

Proc. Roy.

Soc.

. .

.. .. ...-.

.

....

(London) B. 141(903):216-230,

•..

April 17,

. .

.... . ..

. .... .

1953.

ABSTRACT: By means of a newly designed rotating chair, a number of normal human
subjects have been exposed to angular acceleration around the vertical axis,

. . . . . .. . . . . . .
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of known magnitude and duration. Evidence from this study cupports Graybiel's
hypothesis that the oculo.-gyral illusion is dependent upon vestibular eye
nystagmus.
A new technique is described for the quantitative evaluation of the
oculo-gyral illusion occuring during known angular accelerations.
The technique
makes it possible to obtain instanteneous measurements of the speed of the slow
compone6t of such vestibular eye nystagmus occuring at any point in the course
of application of known angular accelerations and accordingly of the instantaneous magnitude of the corresponding cupular deflexion.
It has been possible
to substantiate the general theory of the cupular mchanism outlined by Steinhausen and to re-evaluate and confirm the physical constants of the system
assigned to it by Van Egmond and his co-workers.

2,328
Ham, G. C. & J. C. Hortenstine
1942
OBJECTIVE DETERKINATION OF CIRCULATORY
CHANGES PRECEDING, DUR=C AND FOLLOWING GREYING, BLACKOUT, AND SYNCOPE ON
THE TILT TABLE.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM No. 54; 28 May 1942.
ABSTRACT: Thirty tilt
table observations were made on 14 male subjects 20 to 30
years of age and on one 41 years old. In 14 cases, sodium nitrite was given in
addition to tilting.
It was demonstrated that objective changes do occur in ear opacity, the rate and
amplitude of pulse in the temporal artery, and blood pressure in the brachial
artery prior to grey or blackout and syncope.
As confusion frequently precedes
these symptoms, an individual's subjective recollection of blackout is unreliable.
Objective criteria should be used in judging protection on the centrifuge or in
the plane.

2,329
Ham, G. C. and E. M. Landis
1942
APPARATUS FOR THE STUDY OF CHANGES IN THE
PERIPHERAL CIRCULATION DURING ACCELERATION.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM No. 48, 23 April 1942.
ABSTRACT: Description of a modifica:ion of Millikan's oximeter to record ear
opacity and pulse amplitude changes in response to circulatory changes.
Duplicates appendix to CAM No. 44.

2,330
Ham, C.C.
1943
EFFECTS OF CENTRIFUGAL ACCELERATION ON LIVING ORGANISMS.
War Med., 3(l):30-56,
Jan. 1943
ABSTRACT: This article discusses positive, negative, and angular acceleration
and its effects on respiration, mental efficiency, heart rate and blood
pressure.
Centrifugal effects on animals are also included.
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2,331
QUANTITATIVE OETERMINATION OF (ILANGES
1943
Ham, C. C. & 3. L. Patterson, Jr.
IN BLOOD CONTENT OF THE HUMAN EAR WITH A MODIFIED OXIMETER.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM No. 140; 26 May 1943.
ABSTRACT:
(a) The oximeter has been modified so that the opacity of the ear tissue
and of the blood in the human ear can be measured separately.
(b) Both the opacity of the ear tissue alone and that of the blood alone
differ from individual to individual. These two variables would necessitate a
large number of curves if all situations were to be covered.
(c) One variable can be eliminated if the effective opacity of the bloodless
ear tissue of all individuals is

made the same by varying the intensity of the

incident light.
I (d) A method of obtaining empiric curves with an artificial ear to simulate
a decrease or increase in blood content of the human ear has been described.
This method can be used to calibrate recording instruments in terms of percentage
change in blood contunt.
(e) The properties of photocel'Is which may produce errors in results are
discussed.

2,332
QUANTITATIVE MEASURE1943
Ham, G. C., 3. L. Patterson, Jr. & E. M. Landis
MENTS OF CHANGES IN BLOOD CONTENT OF THE HUMAN EAR WITH A MODIFIED OXIMETER.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM NO. 188, 10 June 1943.
ABSTRACT:
(a) A modified oximeter ear unit is described which allows separate measurement of both the thickness ("opacity") of the bloodless ear and of the blood in
the human ear.
(b) it is calibrated with sheets of tracing paper to represent the bloodless
ear and glass chambers of known thickness to represent the blood contained in the
ear.
(c) A method for the measurement of percentile changes in the blood content
of the ear with the cathode ray oscillograph and this ear unit is described. It
,is adaptable to use in either the centrifuge or aircraft.

2,333
1957
OBJECTIVE MEASUREMENTS OF CIRCULATORY CHANGES
Ham, G. C. & E. M. Landis
IN MAN DURING ACCELERATION IN THE CENTRIFUGE AND IN THE PLANE.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM No. 67; 9 Aug. 1957.
for approximately 5 seconds) and 27
ABSTRACT: -In-8 plane tests (maximum 2.5 -"g
centrifuge runs on 8 subjects it was found that "g" well below the graying level

diminishes the blood content of the ear consistently and strikingly. At high "g"
this blanching is even more marked at the time that grayout, blackout, and unconsciousness appear. Reactive hyperemia follows short exposures to "g".

/
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When 4 "g" was maintained on the centrifuge for 45 seconds, vascularity of the
ear decreased, then increased and, after a brief compensatory rise, stabilized
at a level lower than normal but definitely above the minimum.
It is though
that this reaction was due to a carotid sinus reflex becoming active 11 to 13
seconds after the onset of "g".
Measurements were made by means of a photoelectric ear unit (modified oximeter)
and a portable self-contained oscillograph.
The apparatus is offered as a safe
method for objective study of circulatory adjustment to "g" in the plane and in
the centrifuge and for evaluating the protection offered by anti-g devices.

2,334

famacher, J.M.

1941 DER KREISLAUF UNTER BESCHLUNIGUNG.
ELECTROKARDIOGRAMM
BEI KANINCHEN (Effect of Acceleration on Heart Ratei Eletrocardiographic
Studies in Rabbit)
Luftfahrtmedizin 5: 149-160
2,335

Hawel, G. and C. C. Turner
(London:,

Longmans,

1914
FLYING:
Green, and Co.)

SOME PRACTICAL EXPERIENCES.

2,336
Bamilton, J. E., J. S. Lichty, & W. R. Pitts
1932
CARDIOVASCULAR RESPONSE OF
HEALTHY YOUNG MEN TO POSTURAL VARIATIONS AT VARIED TEMPERATURES.
Amer. J.
Physiol. 100:383-393

2,337
Handford, S.W., T.E. Cone, Jr., H.I. Chinn and P.K. Smith 195:
DRUGS
PREVENTING MOTION SICXNESS AT SEA.
J. Pharmacol. and Exper. Therap.,
111 : 447
2,338
Hanks, T. G.
1961
ACCELERATION
In Sells, S. B., & C. A. Berry, eds., Hur.an Factors in Jet and Space Travel
(New York: Ronald Press Co., 1961)
pp. 284-295, 327-328
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"2,339
BIODYNAMICS: DECELERATION AND IMPACT AT THE AIR FOIRCZ
1958
Hanrahan, J.S.
(Holloman AFB, New Mexico) October 1958.
MISSILE Di'VELOFMT CENTER.

2,340
SPACE BIOLOGY: THE HUMAN FACTORS
1960
Hanrahan, J.S., & D. Bushnell
Books, Inc., 1960)
Basic
York:
(New
FLIGHT.
IN SPACE
ABSTRACT: The book is a survey of the research accomplishments in the field
of space biology. Included in the survey are the following topics: (1) man's
motivation for space travel; (2) the development of a suitable vehicle;
(3) the hazards of acceleration and weightlessness; (4) potentially dangerous
Van Allen and cosmic radiation. The social, religious, and political implications of space travel are also included.

2,341

Hansen, A.T.
(Copenhagen:,

1949 PRESSURE MEASUREMENT IN THE HUMAN ORGANISM
Teknish Farlag, 1949)

2,342
Hansen, H. April 1948
HUMAN CENTRIFUGE.

SOME PERFORMANCE CRITERIA FOR THE GIMBAL DRIVES ON THE
(McKiernan-Terry Corp., Harrison, N. J.) Device 9-G-1,

Navy Contract N6ori-133, 13 April 1948.
2,343

Hansen, H.

1954

GENERAL ENGINEERING REPOIR,
Harrison, N. J.)

(McKiernan-Terry Corp.,
14 July 1954.

HUMAN CENTRIFUGE
S.O. 4621, Contract N6orf-133,

This report is intended Lo supplement the instruction manuals and
ABSTRACT:
engineering drawings as a general source of engineering information pertinent to
It contains a discussion of the basic facthe design of the human centrifuge.
tors which were considered both in the overall design, and, in' the design of
selection of components.
It includes a general descri!tion of the principles of operation of the control
sys tems.
A:ef description of particularly important or
. of manufacturing and erection.

The report contains, aleespecially interesting pi

Several unusual features

.

incorporated in the design.

The sandwich construc-
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tion for the gondola is a notable example. The description of this construction,
aside from its general interest, may be of some value to others working on similar problems.
References are given throughout the text to assist the reader in locating additional information, and a complete list
of references is included in the appendix.
Information from these reference sources has been freely abstracted or susasrized
here when pertinent to the discussions in this report.

2,344
Hanson, A.
1961
DEVELOPMENT TEST PROGRAM,
(Stanley Aviation Corp., Denver, Colo.)
.36200; 4 Jan. 1961

GROUND AND WATER LANDINGS.
Doc. No. 1259; Contract No.

AF 33(60q)

2,345

Harbert, F. and Schiff, M.
U. S. Armed Forces M. J.,

1950
MOTION SICIOQISS.
1 :979

2,346
Hardacre, L.E. & R.S. Kennedy 1962 A PRACTICAJ ISSUE IN THE ADMINISTRATION OF
A xOTION SICKNESS QUESTIONNAIRE TO FLIGHT $TUDENTS
Paper: 33rd Annual Meeting of the Aerospace Me ical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962
ABSTRACT: A motion sickness questionnaire was leveloped and validated on 100
subjects who had been exposed to a reliable tes- for measuring susceptibility to
"canal sickness" on the Pensacola Slow Rotation Room.
The reliability of the
questionnaire was then ascertained under three onditions.
Three forms of the
questionnaire were administered to three groups.
Forms differed in the kind of
assurance given that this questionnaire would i Ifluence subsequent career
possibilities.
The results will be discussed not only in terms of the above
vorv4hles but also in terms of the reliability
the test items.

6f

Z,347
Hardgrove, B. J. & F. L. Warren
(Jet Propulsion Laboratory,

1956
ASTRONIL'TICS INFORMATION ABSTRACTS.
Pasadena, Calif.)

ABSTRACT: This periodical contains a series of abstracts dealing with astronautics.
It is restricted to the subject of space:flight and to applicable data and
techniques.
Coverage is given to propulsion when related to specific space
travel missions and to meteorology when related to the envelope beyond dc
stratosphere. Aeronautics, communications, guidance, instrumentation, materials,
vehicle engineering, etc., are treated similarl , the intent being to give full
coverage to astronautics but to exclude peripheral material.

/
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2,348
Hardy, J. D., & C. C. Clark
1958
THE DEVELOPMENT OF DYNAMIC FLLGHT SI'ULATION.
NADC-MA-5817, Dec. 4, 1958
(Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD-216 508
See also Aero Space Eng. 18:48, 1959
ABSTRACT: The development of the Dynamic Flight Simulation Program at the
Aviation Medical Acceleration Laboratory is traced. The adaptation of the 50foot human centrifuge to the demands of closed loop simulation and the computer
control involved are explained. Also discussed is the role played by dynamic
flight simulation in the training of pilots to fly the X-15 research plane.
(Author)

2,349
Hardy, J. D., C. C. Clark and R. F. Gray
1959
ACCELERATION PROBLEMS IN
SPACE FLIGHT.
(USN, Air Development Center, Johnsville, Pa.)
Rept. No. NADC-•-5909,
1 Oct. 1959.
ASTIA AD 230 379.
SUMMAR: The problem of man's tolerance to acceleration forces has become of
increased importance with the development of aircraft and spacecraft capable
of traveling at tremendous velocities.
The major problems associated with the
effects of acceleration upon man and details of the work which has already been
done in this field on centrifuges, rocket sleds, and other simulators are described. The problem of weightlessness is discussed with special reference to Gerathowohl's investigation of human tolerance to the weightless state produced
during ballistic trajectory aircraft flight. A detailed account is gi'en of
advances in high G protection including the use of the contour couch and water
immersion in the total immersion capsule and with chest pressurization Gray in
a record centrifuge run, recently withstood 31 G for 5 secs vith no lasting
Ill effects.
(Author)

2,350
Hardy, J. D. 1959
ACCELERATION PROBLEMS LN SPACE FLIGHT. (Address to XXI
International Congress of Physiological Sciences, Buenos Aires, Aug. 1959)

2,351
Hardy,

REPORT TO ACCELERATION PANEL.
1959
J. D.
(Armed Forces-NRC Committee on Bio-Astronautics,
1959).

Woods Hole, Mass.,

Aug.

-
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2,352
Hardy, J.D. & C.C. Clark 1960 ACCELERATION TERMINOLOGY IN AEROSPACE MEDICAL
RESEARCH
October 1960 (A Report
U.S. Naval Air Development Center, Johnsville, Pa.
to the North Atlantic Treaty Organization, Advisory Group for Aeronautical
Research and Dev2lopment Conference, preprint of paper given in Turkey)
ABSTRACT: A notation is presented to be used to describe the physiological
The usefulness of a standardized means of
effects of acceleration on man.
describing physiological effects in C environments is detailed by showing the
variety of descriptive terms and words now in general use and the need for better
and more exact interchange of information on acceleration among scientists.
Special emphasis is placed on a notation which would provide a mathematical
description of the acceleration environment referred to some convenient point, such
The physiological acceleraas the center of gravity of the man-seat combinations.
tion terminology presented in this paper emphasizes the reactive forces on the
man rather than on the vehicle.
2,353
ACTIVITIES OF THE ACCELERATION PANEL.
1960
Hardy, J. D.
(Paper, 31st Annual Meeting of the Aerospace Medical Association,
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)

Americana

ABSTRACT: The Armed Forces National Research Council Committee on Bio-astronautics
has established as one of its areas of interest the problems of acceleration
stress which may be encountered in space travel.
The Acceleration Panel of the
Committee was organized "to review and report upon the research and development
problems concerned with the biological effects of mechanical forces which may be
of interest in the area of bioastronautics."
Membership of the Panel includes
representatives of all of the centrifuge laboratories of the United States as
well as those investigating the effects of weightlessness, impact, angular
accelerations, oscillatory and random accelerations and noise.
At its first
meeting, the Panel made a review of the existing devices in the United States
for the study of acceleration and concluded with a preliminary discussion of
the needed areas of study in the acceleration field which are considered of
especial interest to bioastronautics.
A brief presentation of the Panel's
deliberations will be made.
2,354
Harper, E. D.
1956
Canad. Aeronaut.

AIRCREW RECOVERY FROM AIRBORNE MISHAPS.
J. (Ottawa) 2(5):151-153, May 1956

ABSTRACT:
The aircrew ejection devices presently in use in Canadian aircraft are
considered largely inadequate for the special conditions of high altitude, low altitude, high speed, and low speed flight.
The CF-IC.0 possesses the most advanced
escape equipment, including an automatic parachute opprating system timed for
ejections at any altitude above 200-300 feet, a barostatic operating device which
opens the parachute at a predetermined altitude, maximum available support and
protective devices, and a stabilization parachute to prevent tumbling.
The problem
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at high
and high acceleration during ejection
of air blast, violent contortion,
capsule.
escape
an
require the development of
..peeds has not been solved, and may

2,355
LOWER LIMIT ON BOOSTER REQUIRFIENTS TO ORBIT
1961
Harrington, R.R.
(Air Force Special Weapons Center,
AND SUBSEQUENTLY DE-ORBIT A PAYLOAD.
TN 61-38, ASTIA AD 265 375
AFSWC
Hex.)
N.
Base,
Force
Air
Kirtland

calculation
ABSTRACT: A study is presented of a simplified approach to the
and suborbit
earth-launched
typical
of minimum booster requirements for a
to
introduction
an
as
primarily
sequent deorbit mission. It is intended
square
inverse
two-dimensional
A
Lhe orbital mechanics of such a mission.
The
force field centered within a circular nonrotating earth is assumed.
of
capable
and
efficient
cent
per
100
be
to
propulsion mechanism is assumed
are
present
masses
the
instant
any
At
direction.
directing thrust into any
assumed for
those of useful payload and unburned propellant with no mass
The results establish
Atmospheric losses are neglected.
d.3ad casing weight.
be
the lower limit on velocity increments below which the mission cannot
(Author)
accomplished.
2 ,356
POSITIONAL.ALCOHOL NYSTAGMUS
1962
Harris, C. S., F. E. Guedry, & A. Graybiel
(Naval School of Aviation Medicine,
IN RELATION TO LABYRINTHINE FUNCTION.
BuMedProject MR005.13-6001 Subtask 1, Rept. No. 76;
Pensacola, Fla.)
3 Dec. 1962
R-47,
No.
NASA Order
ABSTRACT: The main objective was to evaluate the use of positional alcohol nystagIndividuals without functional labymus as an indicator of otolith function.
rinths did not exhibit nystagmus comparable in quality or magnitude to results
Several individuals suspected of having
obtained from a group of normal subjects.
residual otolith function exhibited weak responses reminiscent of PAN, but the
"responses" may have been attributable to artifacts. A relationship was found in
normal subjects between nystagmus obtained by caloric stimulation and nystagmus
The relationship between nystagmic output
obtained by positional alcohol testing.
and arousal was found to be essentially the same for positional alcohol nystagmua
All labyrinthine-defective subjects
as for nystagmus obtained by ocher procedures.
(AUTIH)
tested for alcohol gaze nystagmus exhibited alcohol gaze nystagmus.
2,357
PERFORMANCE UNDER STRESS:
1956
Harris, W., R.R. Mackie, and C.L. Wilson
(Human Factors Res., Inc.,
A REVIEW CRITIQUE OF RECENT STUDIES.
ASTIA AD 103 779.
Ti VI, July 1956.
Los Angeles, Calif.)
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2,358
1957
Harrison, W. E.
Popular Mechanics,

WE CHASE THE JETS ON FILM
June 1957, pp. 91-96; 228-232.....

ABSTRACT: This iS a review of high-speed photography done by the author at
Edwards Air Force Base, California. He relates the problems involved in shooting
airplane crashes, ejection seat tests, and rocket-sled track tests. The
author also discusses the various dangerous ,assignments that might be expected
in work of this type.

2,359
Harsen, Asmus 1937
ASTIA ATI 22587

PROBLEMS OF HIGH-ALTITUDE FLYING

(PROBLEME

DES HOEHENFLUGS)

ABSTRACT:
Problems and recent developments in high-altitude flying are discussed.
Advantages of high-altitude flying can be put into three general groups: speed,
augmentation of meteorological and navigational security, and military advantages.
Practical physiological difficulties in high altitudes have been overcome.
Through use of superpressure altitude chamber, human existence has been proved
possible in the stratosphere without oxygen respiration or special clothing.
A complete report about high-altitude power plants is given and diagrams on
high-altitude equipment and performance graphs are shown.

2,360
Hart,

E.M.
1961
EFFECTS OF OU'TER-SPACE EX;VIRONM';T IlvY>ORTANT TO
SIMULATION OF SPACE VEHICLES.
(Aerospace Medical Laboratory, Aeronautical Syste-ms Division, WrightPatterson AFB, Ohio) Contract AF 33(616)-6558, ASD TR bl-201,
Project No. 6114, Task. No. 60806, August 1961.
ASTIA AD-269 014

ABSTRACT: The results of a literature survey undertaken to define the effects
of the outer-space environment important to the snimulation of space vehicles
are presented.
The discussion is general, having not been constrained by the
inclusion of specific vehicles or trajectories.
Only the natural environment
of space is considered and the survey is limited to the solar system with
particular emphasis on the region in the near vicinity of the earth-moon system
and at heights greater than 80 kilometers above the earth's surface. To specify those effects that need to be incorporated into a space training simulator,
the exterior environment, its effects on the vehicle and crew. and the malfunctions that may result must be determined.
These subjects are treated,
along with a consideration of the adequacy of the existing data in the study.
Recommendations for further study are presented.
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2,361
flartinger, H.
1951
MOTION AND PERCEPTION OF SPACE
(USAF Sch. Av. Med., Brooks AFB, San Antonio, Tex.)
Spec. Rpt.. Aug. 1951
2,362
Hartkoph, Stewart E.
1960 RUNWAY BARRIER EVALUATION OF THE Y-102 ARRESTING
HOOK
(Air Force Flight Test Center, Edwards Air Force Base, California) AFFTC-TR60-42, September 1960. ASTIA AD 245529
ABSTRACT: An F-102 aircraft equipped with an arresting hook was tested at
the Air Force Flight Test Center to evaluate the compatibility of the hook
installation with aircraft arresting barriers.
Twelve runs were made into a
modified MA-IA Runway Overrun (Chain) Barrier with successful arrestments being
achieved 11 times.
The unsuccessful attempt was the result of hook bounce.
This deficiency was corrected during the test program.
Eighteen of the 19
arrestment attempts with the BAK-6/F27A Aircraft Arresting (Water Squeezer)
Barrier Absorber were successful.
Failure of the runway pendant cable caused
the unsuccessful attempt.
Aircraft arrestments were demonstrated up to 165
knots (ground speed) utilizing the "Water Squeezer" barrier and up to 112
knots using the "Chain" barrier.
2,363
Hartman, B.
1960
PROBLEMS OF HUMAN RELIABILITY IN SPACE FLIGHT: TIME AND
LOAD FACTORS.
(Paper presented at the Symposium on the Psychophysiological
Aspects of Space Flight, School of Aviation Medicine, Aerospace Medical
Center (ATC) Brooks AFB, Texas, May 1960)

2,364
Hartman, B. 0., & R. E. McKenzie
1961
SYSTEMS OPERATOR PROFICIENCY:
EFFECTS
OF SPEED STRESS ON OVERLOAD PERFORMANCE
(School of .Aerospace Medicine.
Brooks AFB, Texas)
Rept. 61-40; June 1961
2,365
Hasbrook, A. H.
1952
CRASH INJURY STUDY OF THE NORTHEAST AIRLItES-CONVAIR
240 ACCIDENT AT LA GUARDIA AIRUORT ON JANUARY 14, 1952.
(Depa.rtment of Public Health and Preventive Medicine, Cornell University
Medical College)

Informative Accident Release 14.

August 1932.

ABSTRACT! Analysis of an accident involving a Northeast %iriinzs Convair 240 in
Flushing Bay near La Guardia Airport on January 14, 1952, revealed the following
facts:
(1) the hull and the passenger cabin were exposed to localized peak

/
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seats designforces of over 6 g; (2) all passengers were seated in forward-facing
anchorage
sustained
seats
20
the
of
10
(3)
g;
6
ed to resist forward loads up to
deformed);
backs
seat
10
and
damaged
extensively
failure, (7 seat frames were
some
(4) the C-22a "3,000 lb" safety belts remained intact; and (5) although
from
resulted
injuries
dangerous
no
backs,
seat
dented
and
passengers struck
be
linkage
It is recommended that a strong cable or ductile wire
the impacts.
the
passing
by
used to carry safety belt loads directly to the hull structures,
"de-lethalized"
The safety advantage of light, ductile, well-padded,
se~ats.

seat-back structures is 'emphasized.
2,366
CRASH SURVIVAL STUDY: NATIONAL AIRLINES DC-6 ACCIDENT
1953
Hasbrook, A. H.
AT ELIZABETH, N. J. ON FEBRUARY 11, 1952.
(Cornell Univ. Medical College, Crash Injury Research, New York, N.Y.)
ASTIA AD 30 398
Oct. 1953.
ABSTRACT: Crash survival details of a 140 m.p.h,. crash involving a Douglas
DC-6 transport aircraft, in which 32 of the 59 passengers survived, are presented
Information is given on impact speed and altitude, directions
and analyzed.
of principal impact force, kinematic behavior of the fuselage, damage to cabin
and seats, and injuries sustained in relation to passenger location; photographs
Findings are discussed and reco mendations are made
and diagrams are shown.
relative to crash survival design in future transport aircraft.

2,367
CIR RELEASE 15: CRASH SURVIVAL STUDY: NATIONAL
1953
Blasbrook, A. H.
AIRLINES DC-6 ACCIDENT AT ELIZABETH, N. J. ON FEBRUARY 11, 1952.
Oct. 1953.

2,368
DeHAVILLAND DOVE ACCIDENT AT STATEN
1954 CRASH SURVIVAL STUDY:
Hasbrook, A.H.
ISLAND AIRPOPT, DECEMBER 9, 1952 (Cornell-Guggenheim Aviation Safety Center,
N.Y., N.Y.) Release 3-13
Crash-survival details of a 95 mph - 350 nose-down angle crash involving
ABSTRACT:
a twin-engine de Havilland Dove transport aircraft, in which two of four occupants
Information is given on the impact speed and a
survived, are presented and analyzed.
attitude of the aircraft, and on the magnitude, direction and duration of the princiThe kinematic behavior ofthe intact fuselage, the dampal impact (crash) force.
age to the cabin and seats, and the injuries sustained in relation to occupant
Findings are disPhotographs and diagrams are shown.
location are described.
design in future
crash-survival
to
relative
made
are
recommendations
and
cussed
transport aircraft.

-7152,369
Hasbrook, A. H.
1954
CRASH INJURY INVESTIGATOR'S CHECK LIST;
TRANSPORT AIRCRAFT.
(For the panel on aircraft accident survival
committee on operating problems, National Advisory Committee for
Aeronautics.)

2,370
Hasbrook, A. H.
1954
CRASH SURVIVAL STUDY OF A SURVIVABLE ACCIDENT INVOLVING
A PIPER PA-li.
(Cornell-Guggenheim Aviation Safety Center, New York, N.Y.)
May 1954
Release 1-16
ABSTRACT: Crash survival details of a 90-95 mph vertical impact accident
involving a light training plane in which the lone occupant survived with nondangerous injuries are presented and discussed.
Information is given on impact
speed and attitude, direction of principal impact force, damage to the aircraft,
and injuries sustained in relation to structure. Findings are discussed and
recommendations are made relative to crash survival design in future light
aircraft.

2,371
Hasbrook, A. H.
1954
CRASE SURVIVAL STUDY: DE HAVILLAND DOVE ACCIDENT AT
STATEN ISLAND AIRPORT DECEMBER 9, 1952.
(Cornell-Guggenheim Aviation Safety Center, New York, N. Y.)
Nov. 1954.
Release 3-13.
See also Aviation Ape 23(l):16-23.

2,372
1955
AVIATION CRASH INJURY RESEARCH.
Hasbrook, A. H.
J. Aviation Med. 26(3):180-183.
SUMMARY:
Crash-injury and crash-survival data on military accidents are needed
so thit engineers can, by design, moderate or prevent unnecessary injuries and
deaths in survivable accidents involving future military and civilian aircraft.
To obtain such information, medical officers and accident investigators must
work together in t2he investigation and analyses of accidents, the injuries sustained, and the causes of injury.
In order to properly identify and catalogue the injuries sustained in accidents,
flight surgeons and pathologists should make detailed examinations of the injured persons and report in detail the results of the medical exaiainations or
autopsies.
The results of the investigations and analyses must be given to
engineers in language they can undecirand, both from a quali"taive and quantitative (statistical) point of view. Cl-ssifications and terms that are meaningful to engineers, as well as to safety groups and other medical personnel, shoul
also be utilized.
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2,373
AvCIR PHOTOGRAPHIC REPORT:
1955
Haabrook, A. H. :. J. T. Parin
BRANIFF INTERNATIONAL AIRWAYS CONVAIR 340 ACCIDENT AT CHICAGO,
(Aviation Crash Injury Research, Cornell
ILL., 17 JULY 1955.
Naval Research Contract #N6onr 264-12,
of
Office
University')
Release ,2P-5-19, October 1955.
2,374
1955
Easbrook, A.H.
IDLEWILD AIRPORT,
Research)

AvCIR CRASH INJURY ANALYSIS OF A DC-6B ACCIDENT AT
(Cornell Aviation Crash Injury
19 DECEMBER 1954.

2,375
CRASH INJURIES IN AIRCRAFT ACCIDENTS
1956
Hasbrook, A. H.
Bulletin No.
(National Fire Protection Association, Boston, Mass.)
'July 1956

163

2,376
BOEING 707 EVALUATIONI
1956
Hasbrook, A. A.
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.,
Phoenix, Arizona) Report AvCIR-l-V-65; June 1956
2,377
STUDY OF INJURY RATES IN SURVIVABLE TYPE ACCIDENTS
1956
Basbrook, A. H.
INVOLVING EIGHT PERSONAL T"YPE AIRCRAFT OF VARIOUS MODELS.
Sept. 1956
(Aviation Crash Injury Research, Cornell U. New York, N. Y.)
2,378
AvCIR PHOTOGRAPHIC REPORT OF U. S. ARMY BELL H-13
1956
Hasbrook, A. H.
(Aviation Crash Injury
HELICOPTER ACCIDENT, MON1(OJTH COUNTY AIRPORT, N. J.
Research, A Division of Flight Safety Foundation, Inc., Phoenix, Arizona)
Report AvCIR-5-PR-68; Dec. 1956

2,379
A PROGRESS REPORT ON A FRELLMINARY AvCIR STUDY OF THE
1956
Hasbrook, A. H.
PROBLEMS ASSOCIATED WITH A CRASH INJURY RESEARCH PROGRAIM IN THE FIELD OF
HELICOPTER AND STEEP GRADIENT AIRCRAFT, FOR THE U. S. ARMY, FOR THE PERIOD
(Aviation Crash Injury Research, A Division of
OF 12/1/55 THROUGH 6/30/56.
Phoenix, Arizona) Rept. AvCIR-46-0-69;
Inc.,
Foundation,
Safety
Flight
1956
June
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2,380
1956 DESIGN OF PASSENGER "TIE-DOWN"
Hasbrook, A.H.
(Aviation Crash Injury Research of Cornell University) Naval Research Contract
Av-CIR-44-0-667 September 1956. ASTIA AD 217660
Nonr-401(21).
Factors requiring consideration in the design of passenger seats
ABSTRACT:
The
and adjacent atitachment structure of transport aircraft are discussed.
limits,
force
crash
survivable
and
accidents,
in
injury
of
four basic causes
Design factors affecting survival as' related to crashworthy
are outlined.
cabin and floor structure, safety belts, seats and other interior component3
The directions and magnitudes of crash loads to be expected in
are reviewed.
Static versus dynamic loading is touched on.
survivable type, crashes are given.
The controversial subject of aft facing and forward facing seats is discussed.
Photographs and diagrams are included with the text. Recommendations are made
for improved crash-survival design of passenger tie-down.

2,381
Hasbrook, A. H., S. Macri, & M. Haberman
1956
AN AvCIR PRELIMINARY REPORT ON
A STUDY OF INJURY RATES IN SURVIVABLE TYPE ACCIDENTS INVOLVING EIGHT PERSONAL
TYPE AIRCR.AFT OF VARIOUS MODELS.
(Aviation Crash Injury Research, A Division
of Flight Safety Foundation, Inc., Phoenix, Arizona)
Report AvCLR-4-SS-72;
Sept. 1956
2,382
Hasbrook, A. H., & J. T. Pairn
1956
PRELIMINARY AvCIR PHOTOGRAPHIC REPORT ON
EASTERN AIRLINES MARTIN 404, OWENSBORO, KENTUCKY.
(Aviation Crash Injury
Research, A Division of Flight Safety Foundation, Inc., Phoenix, Arizona)
Report AvCIR-4-PR-63; June 1956
2,383
Hasbrook, A. H.
1957
DESIGNING FOR SURVIVAL IN VTOL AIRCRAFT.
(Aviation Crash Injury Research, A Division of FlighE Safety Foundation, In..,
Phoenix, Arizona) Report AvCIR-51-0-83, March 1957
Issued under Office of Naval Research Contract No. Nonr-401(21)
ASTIA AD 217 660
ABSTRACT: The need for crashworthy design and delethalization of VTOL aircraft
is discussed in relation to human tolerance to impact force.
Crash-injury
factors and photographs related to two survivable helicopter crashes are briefly
reviewed; recoumendations for crash-safety design are proposed.
2,384
Easbrook, A. H.
1957
CRASH INJURY REPORT FOR U. S. ARMY SAFETY DIVISION.
(Aviation Crash Injury Research, A Division of Flight Safety Foundation,
Phoenix, Arizona) Report AvCIR-54-0-89, Sept. 1957

Inc.,
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2,3 85
tasbrook, A. H.
1957
CRAS INJURY RESEARH.
AIRCRAFT ACCIDENTS.
J. Aviation Med, 28(6):541-552.

A

MANS OF GREATER SAFETY IN

SINARY: The need for crash-injury investigations of survivable type aircraft
accidents, in combination with detailed structural, medical and pathologic studies,
is reviewed. In addition, the results of past crash-injury investigations, and
their use in the design of present propeller driven, and future jet, transports
are discussed.
Similarly, several recent accident investigations, one, of a
helicopter, are reviewed, and pertinent crash-injury findings are shown to illustrate the engineering-medical information which can be extracted from such
crashes for the benefit of future design.

2,386
Hasbrook, A. H.
1957
CRASH INJURY RESEARCI A MEANS FOR GREATER SAFETY IN
ACCIDENTS.
(Aviation Crash Injury Research, Phoenix, Ariz.)
Report No. AvCIR-50-0-82,
March 1957.

ABSTRACT:

The need for crash-injury investigations of survivable tyvpe aircraft

accidents - in combination with detailed structural, medical and pathological
studies - are reviewed.
In addition,, the results of past crash-injury investigations, and their use in the design of present propeller driven, and future jet,
transports are discussed.
Similarly, several recent accident investigation (one,
a helicopter) are reviewed, and pertinent crash injury findings are shown to
illustrate the engineering-medical information which can be extracted frem such

crashes for the benefit of future design.
2,387

Hasbrook, A. H., J. T. Pairn, & H. R. Guggcnheimer
1957
AvCIR CkASH SURVIVAL
STUDY OF U. S. ARMY BELL H-13 ACCIDENI AT MONMOUTH COUNTY AIRPORT, BELMAR,
N. J,, JUNE 21, 1956
(Aviation Crasj Injury Research, A Division of Flight
Safety Foundation, Inc., Phoenix, Ari2ona)
Report AvCIR-H-5-CSS-81; Feb.1957
ASTIA AD-129 743
ABSTRACT:
Photographs with descriptive caitions relating to crash-survival details
of 3 Bel' H-13 helicopter crash involving 4 minimum vertical impact speed of 41
miles per hour and not less than a calculated 28.5 g vertical deceleration - in
which tvo crew members survived without sp nal injuries - are pr-sented. An
accident diagram and the damage to the cockpit, seats and other components are
shown; the injuries sustained by the occupants - and the probable injury causes
- are described.
The method o! calculating the crash forces is demonstrated.
In
addition, the significance of the lack of spinal injuries in an accident involving
heavy vertical crash loads" is discussed in relation to the design of aircraft
seats.

-
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Hasbrook, A. H., J. T. Palm, & H. R. Gug•,enheimer
1957
AvCIR ANALYSIS AND
PHOTOGRAPHIC REPORT - U. S. ARMY BEECHCRAFT L-23 ACCIDENT, COLORADO SPRINGS,
COLORADO (Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc., Phoenix, Arizona) Report AvCIR-6-PR-88; Aug. 1957

2,389
Hasbrook, A. H. and W. R. Knowles
1957
A HELICOPTEQ CRASH-INJURY REPORT FORM.
(Cornell-Guggenheim Aviation 3afery Center, New York, N.Y.) AvCir 55-0-91
(Office of Naval Research, Washington, D.C.)
Contract No. Nonr-401-(21).

2,390
Easbrook, A. Howard 1958 GROSS PATTERN OF INJURY OF 109 SURVIVORS OF FIVE
TRANSPORT ACCIDENTS
(Aviation Crash Injury Research of Cornell University, Phoenix, Arizona)
Office of Naval Research Contract No. Nonr 401(21)
Av-CIR-5-SS-96
July 1958
ASTIA AD 218708
ABSTRACT: This report discusses the distribution and seriousness of injuries
sustained by the survivors of five survivable transport aircraft accidents.
One of the five accidents resulted in a relatively low injury rate and only
moderate structural damage; the other four accidents showed higher injury rates,
more aircraft damage, and greater impact severity. Comparison of the moderate
accident with the four severe accidents indicates that statistical accident
data can be misleading unless accidents are classified in a meaningful way by using "degrees" of severity. For purposes of classifying severity, factors
should be used which relate to the impact conditions as well as to.the resulting
demolition of the aircraft and its major components.
Recommendations following the study are:
(1) All aviation medical and
rescue personnel be alerted to the frequency of concussion and lover extremity
fractures that may be expected among survivors of severe but survivable
transport accidents.
(2)
All non-medical rescue personnel be trained in the
proper handling of survivors sustaining the types of injuries which may
normally, be expected in such accidents.
(3)
Seat tie-down (anchorage)
strength be increased to prevent complete failure of the seats prior to demolition
of the basic fuselage structure.
(4)
All seats and components adjacent to
the occupants be adequately deletL:alized.
(5)
All possible means of preventing
post-crash fires be utilized in order to provide sufficient time to evacuste
all occupants.

2,391
Hasbrook, A. H., W. R. Knowles, J. Carroll and H. Roegner
1958 A FIXED-Wflk
CRASH-INJURY REPORT FORM.
(Cornell-Guggenheim Aviation Safety Center, New York, N.T.)
AvCir 56-0-97.
(Office of Naval Research, Washington, D. C.)
Contract No. Nour-401(21).

"

720 "

2,392
PRELIMINARY REPORT - HEADINGS
1958
S. Macri, & M. H. Piazza
FROM HELICOPTER AND LIGHTDATA
SURVIVAL
AND
INJURY
CRASH
OF
CODING
IBM
FOR
(Aviation Crash Injury Research, A Division of Flight Safety
PLANE ACCIDENTS.
Aug. 1958
Fouxidation, Inc., Phoenix, Arizona)

Hatbrook, A. H.,

2,393
AvCIR ANALYSIS AND PHOTO1958
Hasbrook, A. H., H. F. Roegner, & W. R. Knowles
LA GUARDIA AIRPORT,
ACCIDENT,
5-58
SIKORSKY
AIRWAYS
YORK
N•EW
GRAPHIC REPORT,
Research,
Injury
Crash
(Aviation
1956
30,
NOVEMBER
FLUSHING, NEW YORK,
Report
Arizona)
Phoenix,
Inc.,
Foundation,
Safety
Flight
of
A Division
1958
Apr.
AvCIR-7-PR-95,

2,394
saabrook,

A.H.

1959

MAGNITUDE DURATION AND RATE OF ONSET OF MEAN

DECELERATIONS SUSTAINED BY NINE (9) SURVIVORS OF FREE FALLS FROM

Av-CIR Human Factors
HEIGHTS OF 55 to 185 FEET (FROM DE HAVEN, 1942).
Design Data Sheet. Av-CIR of Flight Safety Found.

2,395
Hasbrook, A.H

1959

HUMAN IMPACT SURVIVAL AT 162 G.

New York)
(Cornell-Guggenheim Aviation Safety Ctr.,
AD 219 196
ASTIA
1959.
Rept. Av-CIR-58-0-101, March

version of a report entitled
ABSTRACT: This report is a condensed
May 1948, written by Hugh DeHaven
'Informative Accident No. 7" dated 7
Cornell Univ. Med. College.
and Ruth M. Petry of Crash Injury Research,
an impact of approximately
A free fall, survived by a man, involving
of 22,000 g per second,
excess
in
rate
162 g for 0.014 second and an onset
His
of crash safety.
is reviewed for its significance in the problem of his body; he sustained
side
left
the
to
injuries were largely confined
of the right ankle and a linear
fractures of the left ankle, a chip fracture
He also evidenced rigidity of
fracture of the left side of the lower jaw.
of either spinal injury or
the abdomen, which suggested the possibility
however, subsided uneventinjury of the abdominal viscera, this rigidity,
blood cells in his urine
red
few
a
There were also
fully in a short time.
pain in the chest for a
of
complained
blood and
and he coughed up a little
His recovery from all these injuries
period not exceeding thirty-six hours.
was rapid.
2,396
1959
Rssbrook, A. H., J. Carroll, H. F. Roegner, G. M. Bruggink, & W. R. Knowles
COLORADO
CARSON,
PRELIMINARY PHOTOGRAPHIC EVALUATION OF OTTER ACCIDENT, FORT
Inc.,
(Aviation Crash Injury Research, A Division of Flight Safety Foundation,
1959
Sept.
Report AvCIR-9-FR-104,
Phoenix, Arizona)
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2,397
SEVERITY OF INJURY IN LIGHTPLA4 NE ACCIDENTS; A STUDY OF
1959
Uasbrook, A. H.
INJURY RATE, AIRCRAFT DAMAGE, ACCIDENT SEVERITY, IMPACT ANGLE, AND IMPACT
(Aviation Crash
SPEED INVOLVING 1596 PERSONS IN 913 LIGHTPLANE ACCIDENTS.
Phoenix, Ariz.)
Inc.,
Foundation,
Safety
Flight
of
Injury Research, A Divison
Report AvCIR-6-SS-105, July 1959

2,398
1960
Hasbrook, A. H.
Space Aeronautics,

"CRASH-SAFE" DESIGN CAN MAKE MANY ACCIDENTS SURVIVABLE
34(3):79-87, Sept. 1960.

This article reviews some statistics from a ten-year study (1942
ABSTRACT:
to 1952). of approximately 900 lightplane accidents. The main tabulation
presents number of people injured and degree of injury as a function of:
over-all accident damage, impact speed, cabin damage, and structural damage
These figures are related to design for "survivability"
in the seat area.
(Tufts)
and some general recommendations are made.

2,399
CRASH SAFETY
1962
tiasbrook, Howard A.
October 20,
(Paper, Medical Symposium at C.A.R.I.

1962

)

ABSTRACT:The philosophy of crash safety is based on the understanding that
some accidents will occur despite the best efforts of industry and government
To date, crash survival study has been limited because
to prevent accidents.
First, it has taken this length of time to evoke the interest
of two reasons.
of a sufficient number of scientists, engineers, leaders, an4 organizations.
Second, there has been no public support for crash safety design resulting
from research.
The first major group to do crash safety work was the Protection and
Past research
Survival Branch of ,the Civil Aeromedical Research Institute.
and crash injury investigation has shown that the human body can withstand
enormous impact force for a brief period of time (measured in milliseconds)
injury- forces capable of destroyirq
and in many cases can surviva - with little
In fact, this h4. ied to a broad :lassifica~ion of
aircraft structure.
We must develop data defining
accidents as survi-7,ble or non-survivable.
the explicit and definitive limits of crash tolerance of not only the human
body as a whole but of each vital organ.

2,400
FAILURE OF REA1WARD FACING SEAT-BACKS
1962
Iasbrook, A. H. & J. C. Earley
AND RESULTING IMJURIES IN A SURVIVABLE TRANSPORT ACCIDENT.
(U. S. Civil Aeromed. Les. Inst., OkLahoma City, OkLahoma) 62-7:1-11, April,
1962.

-
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2,401
Hasbrook, A. H., J. D. Garner, & C. C. Snow
-1962
EVACUATION PATTERN ANALYSIS'
OF A SURVIVABLE COMMERCIAL AIRCRAFT CRASH.
(Civil Aeromedical Research
Institute, Federal Aviation Agency, Oklahoma City, Oklahoma)
Rept. No. 62-9:
ASTIA AD-282 893; May 1962
ABSTRACT:
The evacuation pattern of 99 of 106 survivors of a jet transport crash
involving a post crash fire is described, factors possibly effecting the suffocation and ultimate death of 16 passengers are listed and photographs and diagrams

are presented.

(ADTHOR)

2,402
Bass, G.
1943
AN ANALYSIS OF RELATIONS BETWEEN FORCE, AIRCRAFT STRUCTURE
AND INJURIES TO PERSONNEL INVOLVED IN AIRCRAFT ACCIDENTS WITH RECOMMENDATIONS FOR SAFER PRINCIPLES IN DESIGN OF CERTAIN TYPES OF AIRCRAFT
(School of Aviation Medicine, Randolph Air Force Base, Tex.)
Proj. no. 187
Rept. no. I
I Nov. 1943.
ASTIA AD 131 867

2,403

lass, G.

1943
REtATIONS BETWEEN DUMTRIES DUE TO AIRCRAFT
ACCIDENTS AT BROOKS FIULD, TEXAS IN 1942 AND THE CAUISES AND NATR
OF THE ACCIDENTS.
(War Dept., Air Forces, Randolph Field, Texas)
#144 (1),
29 April 1943

2,404
Uass, G. M.
1944
INTDlRI
DEIDrS.
Air Surzeon's Bull 1:5.

INLJURIES OF PERSONNEL INVOLVED IN AIRCRAFT ACC.

2,405

lass, G. N.

1944
TYPES OF INTERNAL INJURIES OF PERSONNEL INVOLVED IN AIRCRAFT
ACCIDE
.
J, Aviation Med. 15: 77-84.

ABSTRACT: The author couments on internal injuries which offer new problems
in pathognesis, diagnosis and treatment.
In the general case, the occupant of
a rapidly decelerated aircraft is held securely in his seat by the safety belt
and is momentarily subjected to the action of very large forces.
The forces may
be resolved along the three principal axes.
At times, the vertical seat to head
forces are very large. At other times, the anteroposterior forces are large.
In
still
othci in•tances, lateral forces directed in the long axis of the wings are
large.
Whenever one part of the body is decelerated at a rate which is different
from that of another part of the body, the connections between the two parts are
placed undo.- stress which is proportional to the differences in the'rates of
6eceleration.
That difference in rate of deceleration causes injury.

4
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2,406
Hass,

UNSUCCESSFUL USE OF PARACHUTES AND CASES RESULTI:;G FROM
1944
G.M.
Air Surg. Bull., 1:6-7
FORCES GEJtRATED BY AIRCRAFT SPINS.

irmobilized by a force
ABSTRACT: Fliers should be informed that if they are
standing they should crawl to
of sufficient magnitude to cause blackout on
parallel to the long axis of the
the nearest exit keeoing the trunk and head
fuselage.
may be (1) limitatiorM3 of speed and
Among the causes of nonuse of parachutes
perception or reaction to
accuracy of physiologic reactions, such as slow
or direction of spin; acute disorientastimulus of a stall abnormal attitude
between occupants and avenues
tion or vertigo; (2) improper spatial relations
relations between the airspatial
or facilities of escape; (3) inadequate
after the occupant has'jumped
craft and the occupant or his opening parachute
from the aircraft.

2,407
RELATIONS BETWEEN FORCE, MAJOR INJURIES AND AIRCRAFT
1944
Hass, G.M.
STRUCTURE WITM SUGGESTIONS FOR SAFETY IN DESIGN OF AIRCRAFT.
3. Aviation Med. 15:395-400
ABSTRACT: Pathological findings in aviators who have been subjected to the
barely survivable range of impact are described in detail. The prevention of
injuries is of greater importance than their diagnosis and treatment.
Hazardous structures are present in the cockpit and should be eliminated.
Emergency escapes are
Collapse of the cockpit structure also causes injury.
not adequate.
Data concerning the tolerance of the bofy to impact have not been obtained
quantitatively in ranges of impact involving large force and brief time need
to be known and is now being studied with animal experimentation.
Above 500 ft. the only chance of survival is
for emergency escape are needed.

by parachute.

Corrective measures

2,408
EFFECTS OF WATER LANDING IMPACT O5 ANl ORBITAL CAPSULE
1959
Hatch, H. G., Jr.
FROM THE STANDPOINT OF OCCUPANT PROTECTION.
(National Aeronautics and Space Administration, Washington, D. C.)
ASTIA AD 225 620.
NASA IN D-39, 17 Sept. 1959.
Y: The terminal phase of the flight on one type of manned orbital capsule
S LT
consists of a parachute descent through the 'cver atmosphere with a landing on
vater. One proposed configuration is & conical-shaped capsule with a segmeut of
a sphere as the bottom. The spherical surface would be used as t2e la&ding
surface as well as the re-entry surface. A form fitted heat shield would be
attached to the bottom to provide protection during reentry anid my be jettisoned
before landing, if desired. The water-landing characteristics of this type cap-
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impac t cund it ioS, siiou d tIe expec ted for a;.,
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t w co ity of 3, It
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velocity is " reasonable parachute descent ýpeed.
Litra
-,.ýrcon hori; t eleranc(to rapid acceleratic.n indicates that an acceleration rate of 1,500 gl ,e. t13 a et
g level is about the nmaximum a hutnan can 2ndure withti,, t inj,:ry.
T'lie (•,i,'ati
n of
the 40 g level should not be more than 0.1 second.
For tl:i; accelernJ ion, at an
initial
velocity of 30 ft/sec, the distance required to stop is 8.54 inches.
If
the capsule were provided with some means (internal or externally) to ease the
occupant down 8.54 'in.
within the tolerable acceleration limits du ring irmpact, L~e
could survive the landing.
Internally, the cushioning dould be achieved with a
crushable structure or a mechanical spring system.
(Author)

2,40'
Hauiann, W.
1930
DIE WIRBELBRUCIIE UND I11RE ENDERCEBNISSE.
(Stuttgart: Ferdinand Enke, 1930)

2,410
Hausknecht, D. F. & ,R. P. Vaitys
1961
A1Z INVESTICATION OF TWO
T
OF ARRESTMENT OF HIGH-CHPEED AIRCRAFT'.
(American Machine and Foundry Co.,
Niles, Ill..)
ASD TN 61-128.
'ASTIA Doc. No. AD-268 378.
ABSTRACT:
Two methods of aircraft arrestment are investigated to determine
their suitability for airciaft
landing speeds far above the capabilities of
present systems.
One method is preaccelerption of componhnts of a resent
arresting system to reduce the relative impact velocity between tjie'
aircr;aft
and prea(celerated components.
Energy requirements and tolerinces atfect'itig
timing of the preacceleration are investigated and illustrated with
numerical
examples.
The other method is the use of nn energy-absorbing material irn the
cable of an arresting system to obviate a separ,'te arresting engine.
Basic
formulas for interactions of waves in a yielding cable are developed.
The
formulas are applied in numerical examples for specific arrangements
of the
cable.
Results indicate that both methods offer sufficient promise of
success to be worthy of development.
(Author)

2,411
Hauty, G. T., & G. R. Wendt
1953
STUDIES OF VESTIBULAR FUNCTION.
I. Te
Duration of Primary Nystagmus as a Function of Speed of Rotation and of
Acceleration.
J. Psychol. 36:143-151
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ve.lo ities oi rotation,
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l80o'/sec, to 12°/stec ., rvached by c.ach of six dif i'rent
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The head was fixed so that forward
s1intilat ing conditions.
cheri,' at critical
consisted of a selected valae
inclination was appruxirm, tely 15' . The trial
of acceleration iollowcd by 5 min, of con-tant rfitation at a selected terminal
velocity, then, a selected valu, of deceleration, and following this, a 5 min.
The entire sequence of nystagmic responseu (primary and
stationary period.
secondary of positivc acceleration and primary and secondary of negative
acceleration) were contintioifsly recorded by the mirror recorder for recording
per stimulating
Two or more trials
eye movements through the closed lids.
condition were given on widely separated days.

2,413
HUMAN PERFORMANCE IN THE SPACE TRAVEL ENVIRONMENT
G. T.
1958
in (Air University, Schiol of Aviation Medicine, Randolph AFB, Texas)
R(ports on Space Medicine - 1958, Feb. 1958
See also (Air University, Maxwell AFB, Ala.)
Air University Quarterly
Review 10(2):

Hauty,

.ABSTRACT:

By necessity,

man will have to be incorporated as an integral compo-

nent in systems designed for extended space operations.
Together with the other
principal components, he will be subjected to extensive and systematic testing
for reliability deterrminations.
The need for such testing is occasioned not so
much by a lack of information on human limitations as by the lack of information
*on the interactions of these inherent limitations with the conditionsman will
experience in space.
Since these interactions are somewhat unique, a brief
discussion of the presently obvious conditions peculiar to a closed ecological
system in spac'e and of certain relevant human limitations will serve to

indicate

what man's performance will have to ,tolerate.
2,414
Hauty, G. T.

and G. R. Wendt

1960

SECONDARY OCULAR NYSTAGMUS AS A FUJNCTION OF

INTENSITY AND DURATION OF ACCELERATIO:N
(School of Aviation Medicine, Brooks AFB,
ASTIA AD 241 862

Tex.)

Rept.

no.

60-29; April 1960.

ABSTRACT: Neither intensity nor duration of stimulation was found to be consistently related to the intensity and duration of secondary nystagmus.
Yet,
total secondary nystaim±c output was directly related to the product of intensity
and duration of stimulation and, moreover, was roughly one-half that of the
total output of the preceding primary phase of nystagmus.
These results, interpreted in the light of existing knowledge, suggest that the response characteristics
of secondary nystagmus are determined by activity occurring in the
vestibualr nuclei complex.
(Author)

-
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2,415

Hawkins,

R. D.

1955

PHOTOGRAPHY.
I.echine Design.

iuV'IYZlNG SIKX.K AND VLbRA7ION EZFLZTS WITH HIGH SVZED

April 1955)

214-218.

2,416
AEROMEDIC:NE REINFORCES FRAIL MAN.
1956
Hawkes, R.
Aviation Week 65(6):360-361, 363-365, 6 Aug. 1956
An overall view is presented of the basic and appliec research carried
ABSTRACT:
out by branches of the Aero Medical Laboratory. The current id,as ini research
and design of oxygen systems, press-ire breathing devices, and pre.ssure suits are
Studies of the effects of acceleration and deceleration ;iaqe culminatei
noted.
in the requirement of an escape capsule in all designs capable of supersonic speeds
Further, studies in aviation phycholog,,y, bioacoustics,
or high-altitude flight.
vision in an empty visual field, and flight feeding are mentioned.
2,417
USAF IMPACT ACCEL1961
Hawkins, W. It., R. R. Hessberg and K. H. Houghton
FACILITIES.
AND
PROGRAM
ERATION
(Presented at the Space Science Board Sympouium on "Impact Acceleration
Stress", 27-29 Nov. 1961).
(Brooks AfB, Tex.)

2,418
Hawkins, Willard R. & Rufus R. Hessberg 1962 USAF IMPACT ACCELLRATION PRO(;RAM
AND FACILITIES
Proee.,dings of a Symposium With a Comprehensive
(In:
Impact Acceleration Stress:
Chronological Binliotraphy, National Acad,.my of Sciences, National Research
Council, Publication No. 977, pp. 313-322)
AASTRACT; The purpose of the progra.; is to establish criteria tor desl4n
of manned aerospace vehicles in which accelerations, decelerations, buffeting,,
impact, and pressure differentials are to be encoatt.eed during ý y norna"I or
Actual determination of rmant tolerance to each
emergency phase of f)ight.
conceivable dynamic complex would be prohibitive in terms of time, cost, and
effort. The alternative is the elucidation of sound principles of estimating
tolerance to complex biodynamic stress.
Two resources have, to date, permitted testing in areas potentially too
The large primate has proven an
dangerous to justify using human volunteers.
excellent subject for such testing by virtue of his anatomical and physiological
The anthropomorphic dunmmy 1Ls been the second rescourse.
resemblance to man.
In short, the perfect dunmy will never approach the live primate in
anthropomorphism.
The program ahead must be limited to carefully defining fundamenta, princLiples
These principles will, when verified, permit
of Siodynamic interrelationships.
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2,419
FLIGHT IN TIHE AEROPAUSE
1951
Hawthorne, R.
Aviati on Age 16(6, .9-31, Dec. 1951

2,420
Hawthorne, R.
1957-1958.

AVIATION IJGE RESEARCH AND DEVELOPMENT TECHNICAL HANDBOOK
1958
(Conover - Mast Publications, Inc.)

2,421
Haynes, A. L., R. H. Frederieks b W. ,J. Ruby
IMPACf PHENOME3.A
(Ford Motor Company, Dearborn, Mich.)

1956

AUTOMOTIVE COLLISION

2,422
1961 IMPACT STUDIES OF T11E UNITED STATES AUTOMOBILE INDUSTRY
Haynes, A.L.
(Paper, Symposium On Impact Accel;.-ation Stress, Brooks Air Force Baze,
San Antonio, Texas, November 27-29, 1961)

2,423
AUTOMOTIVE IMPACT
Haynes, A.L. '1962
Proceedings of a Symposium With a Co::prehensive
Impact Acceleration Stress:
In:
Academy of Sciences, National Research
National
Bibliography,
Chrondloý'ical.
Council, PubliCaLion No. 9477, pp. 69-82
An outline is presented for sorn? of the techniques employed for
ABSTRACT:
These research studief have been
obtaining factual data on automotive impacts.
conducted as part of an ever-expanding program to develop design features and
Some values of
methods for reducing occupant injuries in actual accidents.
of actul]
comparisots
by
estimated
been
have
human tolerance to impact forces
in
obtained
d&ia
kinematic
and
force
the
with
injury
occupant
and
accidents
the
predicting
for
developed
been
have
Techniques
research impact studies.
loading patterns and structural behavior characteristics which can be anticipated
However, much less is known about the
Under particular crash-impact conditions.
Studies in this field are underway at various
human response to impact loading.
--medical centers,.- frequently with the financial spons.o.-rahip of automobile
analysts of accidents invclving late ,nodel cars have
Statistical
manufacturers.
demonstrated that at reduction in occupant injuries already has been achieved.

I

.Hyr.,es, A. L. and It. k 1.1e titr
1962
!':.:pE IMJ:NT"|A . HYA! I M'A('T S III)ES
(In M. K. Cragun, ed.,, The V-fth
Crah ,nl Field
De,,n.itratlon Ccnference,
t. 14-Pb, ._mi) ?p. Fhl
70.

2,425

.

Htiyur.,

R.
1959
(Master's Thesis,

C(%PENSATION OF A DIGITAL INTCGRATING ACCELEROM.TER.
Instrumentation Lab., Mas..
'Ist,
of Tech., Cambridge)

(Contract AF 04(647)303)

Rept.

No.

T-20q,

ASTIA Doc.

No.

AD-269 249.

ABSTIRACT:
Compensation of ai Digital Int-egrating Accelerometer, necessitated
by thae uns.ial id)(ling bt-havior of a nonlinear sampled-data system, is presentr.d.
With the systterr co,,,pensated, high-st frequency limit cycles are
esqtablish ed and- system errrirs are minimized.
A new configuration is proposeI using a conventional torque, ,-.ntirator microsyn as both a torquing
and sensing device.
The microsyn is tomr.andvd by a flip-flop.
This pulsed
mirrosyn also presents a1 c nvviiiei.•- and easy method for attaining thle compensation.
REAC simulation is used to demonstrate the effect of the compensation and to illustrate
the systems' dynamic behavior.
Cross-coupling error
is investigated to •etermine if any appreciable error is introduced.
A
pure bampled-data approach is presented to show a new method of analysis.
The nonlinear difference equation Gf the compensated system is derived.
Accelerat ion commands arte given to the system iith
and without compensation
and thl,
riqltant
error An the indicated -. tlocity is plotted.
(Author)
2,426
Hazel,

J.T.
1962
THE EFFECT OF DIRECTION, MAGCNITUDE, AND DURATION OF
BODY TILT ON SIZE ESTIMATiOn: WITH VARIED SURROUND CONDITIONS.
( Ph.D. thesis, Florida University, Gainesville,
1962)
ASTIA AD 294 567

ABSTRACT:
The effect of variations in the direction, extent, and duration of
body tilt
on the visual estimation of 1,11tths
-f lines, when the lines are
presented with different surrounds, are invcstlgated.

2,427
Head, H.
1920
TliE SENSE OF STABILITY AND BALANCE IN T71E AIR.
Aviat. Med. Invest. Comm., Special kept. Series No. 28, Med. Res. Co.uncil,
London, 1919.
(Reprinted in The Medical Problems of Flying.
[London:
His Majesty's

StationeryOffice,

1920.)

lpadl .
N., H. F. M, ia.4.,r 1 , 3. W, Brinkley, & G. UI4-t ,,i
I 'mo
HUMMAN FACTOR
Hk!i'ON•ES DL'RIG. GRODUND IMPACT.
(Paper, 31st A
,
,hMecting of the Aerospace
Kedical Asi e, cirtion. Anr.r i ata hotel, IWaI 1t1 ,,Ckt
Miami Beach, Fl&•.,
May

Ii <dl v, R. N.

J. W. Brinkl(-',,,, et al
19#,O
I{WI=4 FAr'rOR-;
'ESPO:t SES D)URING
CGRUUI) I?!".'ACT.
(Wright Air De-velopmerit Div i-i,
, Wriglh -Patterson AFB,
tiI
o)
WAuD TR 6(-j90, ASTIA AD-252 444; Nov.
,
See also J. Aerospace
.(-dicine 33(2): 1141-146, Feh. 19l2
AWTRACT:
Forty-six vertical iripact exprimnt , ut iil zi:'g a sirriilated B-70 escape
cai;sii1v were conducted on' eleven suhjects in toe '"eat.d ;Ci it io•n.
Imrpact
V ioci ties ranged frnoi 9.8 ft per sec. up to 20 it per .tc
a cru.,hablv paper
honeycomb materia•l wa!; employed- as an impact att.eniuator.
Thirv* restraint system-4
were tested.
Acceleromaeter data irom the s b ject s rev,'aled itwan rates of onset
of decelratioto
as high as 1620 g pet see'. with rrmaxhix;I,
g-loadings up to 35 g.
Af er cco,8;.ervat ive evaluation of the data, it was conl ud,.d that impact decelerations of 24 g with a velocity change of 30 ft per sec . and a rate of onset of
500 g per sec. can be tolerated by human subjects in the se.ated position.
Th is
to.,trairtc was .tatined,
however, by us ih,, a ,)ruper body rtLstraitnt syst-m with
good upper torso support , proper torso and neck positioning, and by eliminating
all posrible elastic recoil components in the subject-support restraint complex.
(AUTHOR)

2,430
Hleadley, R. N.
1961
HUMAN TOLERANCE AND LIMITATIONS TO ACCELERATION.
In Pergeret, P., ed., Bio-Assay Techniques for Human Centrifuges and
Physiological Effects of Accelev-ation.
(London, New York, Paris:
Pergamon Press, 1961)
AGARDograph 48.
Pp. 35-41.
ABSTRACT:
Human tolerance and limitation to some of the accelerations
anticipated in manned space travel have been discussed.
Increased knowledge
of the physiological and psychological sequence of events occuring during
these accelerations is raandatory.
Human factors investigation must keep
abreast of roLket technology so that problems can be ar.ticipated and remedied

on the drawing board and not 500 miles out in space.

2,431
Headley,

R.

N.,

J.

W. Brinkley,

& K. K. Kaiser

1961

ABRUPT ACCELERATION OF

HUMAN SUBJECTS IN TtlE SE2NI-SI'PINE POSITION.
(Paper, 32nd Annual Meeting,
Aerospace Medical Association, 24-27 April 1961, Chicago, ill.)

ABSTRACT:

One hundred and twenty experiments have been conducted to determine

the salient biomechanics

of humin protection againrt

the potentially fatal hazard

- 7 1 0)- ....

S..............

Twenty h1,man subjects have been
flight.
of abrupt acceleration during aerospace
extremely short total duration, brief
exposed to acceleration forces (+A ) of
The acceleration profiles have been
"g's".
rise time, and magnitudes about filty
Numerous con-

rate qf attenuation.
controlled by varying impact velocities and
honey-comb have been utilized to
aluminum
and
paper
figurations of crushable
Human volunteer subjects
per second.
attenuate velocities ranging up tc 30 feet
position using body
semi-supine
rmpact in the
have been subjected to transverse
and ureaformalcouches
urethane
rigid,
support systems incorporating contoured,
unique
and
new
exposed
has
effort
This research
dehyde sphere mattresses.
of new design criteria for protective
problem areas and has led to development
( Aerospaze Medicine 32(3):234, Mar. 1961)
body support and restraint systems.

2,432
1962 HUMAXN FACTORS
Headley, R.N, J.E. Brinkley, G. Lokatos and R.F.'Ma•nagan
Feb. 1962
33(2):141-146,
Med.,
Aerospace
RESPONSES DURING GROUND IMPACT.
ASTIA'AD 252 444

ABSTRACT: Forty-six vertical impact ,xperimcnts, utilizing a simuloted B-70
escape capsule, were conducted on eleven subjects in the seated position (+Az)
Impact velocities
Three drops only are reported "in toto" in this report.
ranged from 9.8 feet per second up to 30 feet per second, a Irushabl . paper
honeycomb material was employed as an impact attenuator. 'Three restraint
beltsystems were tested in this program: (1) the standard military lap
suit,
full-restraint
nylon
shoulder harness configuration, (2) an experimental
harness.
restraint
capsule
B-58
(3) an early prototype of the Stanley
of
Accelerometer data recorded on the subjects revealed mean rates of onset
to
up
lo.dings
"g"
maximum
with
deceleration as high as 1620 "g" per second
performed,
were
examinations
'35 "g". Comple'te pre-test and post-test clinical
and the only noteworthy finding was one episode of microscopic hemraturia lasting for one month.
After a conservative evaluation of the data, the authors conclude that impact
decelerations of 24 "g" with a velocity change of 30 feet per second and a
rate of onset of 500 "g" per second (maximum calculated value) can be tolerated
by human subjects in the seated position. This tolerance can only 1,,attained,
however, by the employment of a proper body restraint system with good upper
torso support, proper torso and nvck positioning, and by the e"-imination of
all possible elastic recoil components in the subject-support restraint complex.
(Authors)

2,433
SOME MEDICAL ASPECTS OF AIR TRANSPORT
1925
Heald, C. B.
J. Royal Aero, Soc. 29(174):246-268, June 1925

/
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Healy,

F.
1959 NOTES ON THE BASIS OF OUTSIDE SAFETY DISTANCES FOR EXPLOSIVES
INVOLVING THE RISK OF MASS EXPLOSION (Interdepartmencal Explosives Storage
and Transport Committee, Ministry of Worka(Gt. Brit.)Rept. no. 3/7 EXPLOS.
/43, March 1959, ASTIA AD-221 164

CONTENTS:
Safety distances used previous to post-war review
Information available for post-war review

Analysis of bomb damage
Tabulation of bomb damage and accidental damage in

terms of RB

Relationship between actual explosion results and various safety
distance curves
Estimates of the risk of werious damage with traversed explosives beyond
proposed safety distances

Estimates of the risk of serious damage with untraversed explosives
beyond proposed safety distances
Safety distances adopted 'for category Z explosives
Continuation of analysis of information from accidental explosions

2,435
Hedin,

C.-G.

SEE

1961

CI{ORIZONTAL-ROTOR CENTRIFUGE CONSTRUCTION REPORT]

Karolinska Institu~et

2,436
Heden, C. G.
1962
FINAL TFCIMN1CAL REPORT UNDER CONTRACT DA-91-591-EtE-2036.
(Karolinska Institutet,
Bakteriologiska Institutionen, Stockholm, Sweden)
Nov. 1961 - Nov. 1962.
ASTIA AD 299 128

ABSTRACT: The physical and mechanical tests on the machine designed, calculated,
and manufactured under this contract revealed thaf a heavy (112 kg without rotor
and liquid) stainless steel rotor, cylindrical in shape, can be spun horizontally
as a routine operation at speeds up to 15,000 r.p.m. on water lubricated bearings.
The auxiliary devices permitting rapid starting and stopping and preventing
heating of the test suspensions f,,nctioned very well. The bacterial cells (E.
call B) collected evenly in the cylindrical chambers at the periphery of the
rotor, but, unlike in the light miniature rotor tested several years ago, larger
amounts of cells tended to immubilize the .uspending rods of a.uminium.
This
was done so efficiently that only very violent motions woald release them, thus
permitting resunpension to take place.
Since the situation was not improved
by the use of heavier rods (stainless steel), a basic redesign of the rotor
seemed necessary.
Against this background the improvement of the sedimentation
efficiency of the present rotor was only carried so far as was regarded useful
to illustrate the main phenomena controlling the performance.
Actually che
efficiency was not pushed beyond 40 liters

95% sedimentation efficiency.

I

It

of Z. coli culture per hour with a

was strongly influenced by three phenomena;

turbulence and foaming,

pumping capacity,

each involving a number of parameters.

The experience gained in operating a horizontal rotor has been of great valuc,
to fit the housing and drive
and a simplified rotor is now being designed
bowl, has a much larger sludge space
assembly used.

It

is

shaped as a simple

and a single suspending roller retracted towards the center during sedimentation.

2,437
NYSTAGMUS INDUCED BY VISUAL FEEDBACK.
1959
Hedlyn, J. M.
J. Opt. Soc. Amer. 49:729-730, July '959.

2,438
HUMAN TOLERANCE TO ACCELERATIONS.
1954
Hegenwald, J. R., Jr.
(North American Aviation, Inc., El Segundo,Calif.) Rept. No. NA '.S-191
Feb. 1954.

A

2,439
Hegenwald, J. F., Jr.

1956

THE ROLE OF THE EXPERIMENTAL TRACK IN

(Paper, Third Annual Supersonic
EMERGENCY EGRESS SYSTEM DEVELOPNT.
Track Symposium at U.S. Naval Ordnance Test Station, China Lake,
California, 24-27 September 1956. )

2,440
1956
Hegenwald, J. F., Jr. and W. V. Blockley
TO CORRELATE ANALYTICAL,
STUDY
CASE
A
EJECTION,
SURVIVABLE SUPERSONIC
zXPERIMýENTAL, AND MEDICAL nATA BY RECONSTRUCTION Or AN, INCIDENT
(North American Aviation, Inc., Los Angeles, Calif.)
Rept. Nu. NA-56-452
ASTIA AD 138 762.
ABSTRACT: An anthropomorphic dummy, which was dressed and equipped in
the manner of an inspection test pilot, was ejec'ted 4 times from i bimulated
F-1O0

airplane cockpit at 533 to 677 kti.

The objective was to obtain

information which could be used to prevent the recurrence of injuries
which were sustained by a pilot who was ejected from an F-IOOA airplane
over the Pacific Ocean. All tests were performed by utilizing the M-5
The standard F-WO
catapult with an ejected weight of about 350 lb.
for the incorporation
except
employed,
was
colfiguration
seat
ejection
In addition to the photographic
of the drag parachute in later runs.
coverage, continuous acceleration data were provided by means of d
telemetering

transmitter mounted within the dummy',- torso.

4.
.....

....

The pilot

was believed to experience, at the head, (I) a maximal period of 290
msec with an acceleration greater than 20 g, (2) a period of 120,msec

-
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at an accelet at ion above 35 g

(3) a peik acceleration of 64
, and (`,)
a rato
of onset of the peak Of 700 g/sec; the direction' of application was caest
to back.
The imposition of a single properly directed force vector
uporN
the seat-man unit would benefit ejection :.at
escape in I main aspects .
(1) orientation of the seat at.itude to produce acceleraLve forccs in
physiologically favorable directions; (2) attenuation of acceleration
magnitude at the seat occupant's extremities, and (3) improvement of
aerodynamic lift
characteristics.

2,441
tiegenwald, J.F. & E.A. Murphy
1357 SLED TESTING THE EMERGENCY ESCAPE SYSTEM:
0f.E HUMAN FACTOR
Paper, ARS Spring Meeting, April 1951, Washington, D.C.

ABSTRACT:
subjected

Dut iog esý.ale tro-, h i,,-pcrform-,nce. a rplinus, the aircrew a•v,,"be
to hazards of bodily acc, lorart:ors, w ndhl ast , noi',e, prcs,,urc

gradients, tid equip;',t disint c ar.rtion.
iRokctt -propellcd sleds on
b1h' ,,xporimen r, I track prov ide a rcad. :: ed iu -I t0 dCter m na ion otI Ib p.'
, 1 I ,,1 ,i I
mechanical , and structural ei tvct~s of ,s.
unit
1po
eject ion at all airspoods.
.A priamry dvsiga objective is aerodynamic control of the es5L pe uinit's act i15
after separation from the airplane; pit, h-recarding and stabilization dcvics
are investigated in the current prograr- of North American Aviation to atte'nuatc
aircrew accelerations during election.
The reactions of helmets, oxygen masks,
parachutes and ejection seats are studied.
Me:
,f o securing and recording
data are reviewed.

2,442

legenwald,

J.F., Jr. & E.A.,
,
SYSTEM:
THE Wf•IAN FY,\'lik
Jet Propulsion* 27(q), 1025-U2/,

Jj
Sept.

lh

,

l tS'.'\
V
LE

EMERGENCY ESCAPE

I

ABSTRACT.
Tests were made to assc-..
.
tems of ejection equipment and
also, using instrumented durunies, t., . :,tmine the forces on the human frame.
The test vehicle- was designed for I,, .tandird 2.2 ks solid propellant rocket
;..tors and was run on the Edwards Air Force Base high-speed track.

2,443
Hegenwald, J.F., Jr. & F. Oishi
1957
HUMAN TOLERANCE TO tCCELERATIONS:
A PRACTICAL TOOL FOR THE ENGINEER.
(Paper. 28th Annua. Meeting of the
Aero Medical Ass ocia.ion, Denver, Colo., May 6, 1957)
Rept. No. NA-57-425, 6 May 1957.
rev. 13 June 1957.
ASTIA AD 256 384

/
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2,444
HUMAN TOLERANCE TO ACCELERATIONS:
Hegenwald, J.F., Jr. & S. Oishi 1957
A PRACTICAL TOOL FOR THE ENGINEER.
(North American Aviation, Inc., Los Angeles, Calif)
ASTIA AD 256 384
Report No. NA-57-425, 6 May 1957.

2,445
hegenwald, J.F., Jr., J.F. Madden & P.R. Penrod 1959 X-15 RESEAPCH AIRCRAFT
EMERGE,1:CY ESCAPE SYSTEM
Paper, Joint Meeting of the Flight Test Panel and the Aeromedical Panel of the
Adivsory Group for Aeronautical Research and De.velopment, Athens, Greece.
ASrIA AD 256 386
11-15 May 1959 (AGARD RepL. No. 243)
ABSTPACT: An extensive survey of, alternate escape system types was made.
The results indicate conclusively that an open ejection seat in conjunction
with a full pressure protective garment best satisfy X-15 emergency escape
An evaluation of availalie ejection seats which had demonstrated
requirements.
a supersonic capability revealed tiat modifications required to meet the specific
requirements of cockpit compatibility, acceptance of the pressure suit, and use
A seat
at very high Mach numbers, would be (quivalent to complete redesign.
The completed test
tailored tf, the X-15 offered the most acceptable solution.
program has demonstrated that the aerodynawic, mechanical, structural, propulsive,
and survival aspects of X-15 emergency escape systPm similar in concept to that
incorporated in the X-15 will best satisfy escape requirements for currently
(Author)
projected manner orbital vehicles.

2,446
1960
AERIAL AND
Hegenwald, J. F., Jr., H. L. Neumann, & E. A. Murphy, Jr.
(Paper Annual Symposium
SLUD TESTING OF THE B-70 AIRCKEW ESCAPE CA1PSULE.
of the Society of Experimental Test Pilots at Los Angeles, California, 6-8
October 1960) also (Paper, Physiological Training Officer Symposium, School
(Human Factors
of Aviation Medic.ne, Brooks AFB, Texas, 6-10 February 1961)
Group, Los Angeles Division, North American Aviation, Inc.)
SUMMARY:
The test program was arranged to examine merhanical components individWind3 tunnel
ually at first and then progressively within conmplete subsystems.
uork was begun early so that the stabilization configuration could be developed
in time for full-scale air drop testing..
CharacRecovery parachute experiments initiated the hardware field test phczse.
teristics such as deployment sequence, opening shock, tendency toward twisted
lines, oscillation an(! rate of descent were determined.
Elements
As the program proceeded, supplementary system tests were conducted.
of the capsule, the rocket catapult, recovery mechanisms, impact attenuator,
ballistic devices, and actuators were evaluated for incorporation in the prototype configuration. These tests were accomplished both by equipment suppliers
and by North American Aviation, Inc. in the laboratory and in the field. Included
were centrifuge, functional, and ballistic breadboard experiments; flotation,

-
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survival, impact, structural and fatigue testing.
Weighted shell air drops, high altitude and minirwim velocity ejections have been
In
Major sled testing is scheduled near the end of the program.
completed.
capsules
prototype
of
the final of two series of sled tests, full-scale ejections
containing anthropomorphic durmmies will be effected at air vehicle maximum
(AUTHOR)
equivalent airspeed.

2,447
1962 ENVIRONMENTAL ASPECtS OF THE B-70 MACH 3 ESCAPE
Hegenwald, J.F., Jr.
CAPSULE
Aerospace Medicine 33(8): 951-957, Aug. 1962
ABSTRACT: The first encapsulated seat to demonstrate safe ejection throughout
the speed spectrum from 90 knots to supersoni:, including ground-level escape
at these speeds, the B-70 capsulp is entering 'the qualification phase of the
Suitable aerodynamically for very high Mach numbers, the capsule
test program.
is capable of providing emergency pressure protection for space vehicle crews
as well as furnishing :ntra-atmosphcric escape for winged reentry spaceflight.
The aircrew emergency escape system of the B-70 air vehicle providcs safe
egress at performance levels as high as Mach 3.0 above 70,000 feet and as low
The capsule's influence upon normal and emergency
as 90 knots at zero altitude.
Oxygen and pressurization provisions, as well
flight operations is discussed.
The acceleration
as crew positioning and restraint devices, are described.
environment through all escape phases is presented in conjunction with unique
communications and survival features.

2,448
1937
Heim, J.W.
J. Aviation Med.

A LABORATORY FOR RESEARCH IN AVIATION MEDICINE.
8(2):75-80

ABSTRACT: Discusses the physiological research laboratory of the Air Corps
Enumeraterequipment and apparaMateriel Division, Wright Field, Dayton Ohio.
Lists projects completed and'
tus available for research in aviation medicine.
(CARl)
projects active (in June, 1937).
2,449
Heinrich,

H.G.

1961

SOME RESEARCH EFFORTS RELATED TO PROBLEMS OF AERODYNAMIC

DECELERATION

(Wright Air Development Division, Wright-Patterson AFB,
November 1961; ASTIA AD 272 404

Ohio)

WADD TN-'60-276;

The status of research efforts designed tc explain physical phenomena
ABSTRACT:
associated with the operation of aerodynamic decelerators, in particular textile
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A theoretical approach to calculate the velocity
type parachutes, is presented.
,bodies of revolution
and pressure distribution in the turbulent wake of basic
of the effective
concept
The
results.
is outlined and compared to actual test
upon the aerodynamic
influence
its
and
porosity of textile materials is developed,
canopies is
parachute
textile
conventional
and opening characteristics of
inflation time
parachute
reduce
to
efforts
research
The results of
discussed.
(Author)
with a minor increase of opening force are presented.

2,450
RATES AND TIMES OF FREE FALL
Heim, J.W., G.A. Hallen beck & J.C. Glazier 1946
OF ANTHROPOMORPHIC DUMMIES AND OF MAN.
(USAF, AMC, Aero Med. Lab., Wright Field, Ohio)
Mewo Rept. TSEAA-696-100, 1 March 1946.

2,451
Heinecke 1943 CATAPULT SEAT WITH GUNPOWDER PROPULSION
(Messerschmitt AG., Projektbuero, Augsburg) April 1943; ASTIA ATI 32382
ABSTRACT: An inVestigation is conducted to see if the weight of a jettisonable
seat with compressed air propulsion could be decreased by using gunpowder for
Calculations'were m4de to determine the powder' loading, force,
propulsion.
Results of these computations are shown in a 'pressure
speed and acceleration.
Tests were made with th- Heinkel air-pressurediagram and schematic drawings.
using gun powder for
It was possibl
propulsed catapult seat weighing 19 kg.
kg.
5
to
weight
this
reduce
to
propulsion,

2,452
HIGH SPEED AIRCRAFT DEVELOPMENTS.
1947
Heinemann, E. H.
of Mechanical Engineers, National Aviation
Society
American
(Paper,
Meeting, May 28, 1947)

2,453
1963 THEORETICAL PARACHUTE INVESTIGATIONS
Heinrich, H.G., T. Riabokin et al
Project No. 6065;
(Aeronauticil Systems Division, Wright Patterson AFB, Ohio)
Task No. 60252; Progress Rept. 24; ASTIA AD 405 507
ABSTRACT: This is the twenty-fourth quarterly report covering the time from
1 December 1962 to 28 February 1963 on the study program on basic information
of Aerodynamic Deceleration. As in preceding reporting periods, work during
this reporting period has been pursued in accordance with the technical program,
and Is described in the following sections of this report.
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2,454
Heldane J.B.S.
1951
BIS Journal 10:154-158

BIOLOGICAL PROBLEMS OF SPACE FLIN•WT.

ABSTRACT: A rerort on an informal talk in uhich, the speaker discussed how
man would live in a spaceship and on another planet, and the kind of life to
be expected on another planet.

2,455
Hellebrandt, F. A., & E. B. Franseen
1943
PHYSIOLOGICAL STUDY OF THE VERTICAL
STANCE OF MAN.
Physiol. Rev. 23:220-255

2,456
Hellems, H.K. and H.R. Bierman
1946, CHARACTERISTICS OF FORWARD MOTION OF
PERSONNEL IN AN F4U-1 COCKPIT.
(Naval Med. Research Inst., Bethesda, Md.) Project X-630(7), 19 June 1946.

2,457
Hemingway, A.
1943
ADAPTATION TO FLYING MOTION BY AIRSICK AVIATION STUDENTS
(School of Aviation Medicine, USAF Randolph AFB, Tex.)
Kept. No. 170-4,
Dec. 1943.
ASTIA ATI 117 793
ABSTRACT: One hundred and ninety-eight (198) airsick aviation students who had
completed ten (10) hours of dual instruction in college training detachments
were given a motion sickness owing test and a survey was made of the incidence
of airsickness.
It was found that there was a progressive decrease in the incidence of airsickness during the training period of this group.
Eighty-four (84) per cent were
sick on the first
flight and ten and five tenths (10.5) per cent on the last
flight. In order to separate the chronic airsick from those who become adapted
to flying motion, it is recommended that information on airsickness be obtained
by an airsickness record from the initructor in the College Training Detachment.

2,458
Hemingway, A.
Medicine,

1943 EFFECT OF BARBITAL ON SWING SICKNESS (School of Aviation
USAF Randolph AFB, Texas) Rept. No. 104-1, January 1943.

"

738 "

2,459
OF THE SWING TEST OF
Hemingway, A. 1943 MOTION SICKNESS HISTORY AND RESULTS
(School of
TRAININC
ONE HUNDRED AND SEVEN AIRSICK ELIMINEES FROM FLIGHT
September 1943
170-2,
No.
Rept.
Aviation Medicine, USAF Rand6lph AFB, Texas)

2,460
MDTION SICKNESS AMDNG AIR CREW PERSONNEL.
1943
Hemingway, A.
U.S. Nat. Res. Counc., Washington)
M.,
Aviat.
( Com.

2,461
Hemingway, A. 1943 INCIDENCE OF SWING SICKNESS IN EIGHT CATEGORIES OF
( Com. Aviat. M., U.S. Nat. Res. Counc., Washington)
ARMY PERSONNEL.

2,462

Hemingway, A.

1943

IMPROVEMENTS IN DESIGN AND CONSTRUCTION OF SWING FOR TE STINC

INDIVIDUALS SUSCEPTIBLE TO MTTION SICKNESS (School of Aviation Medicine,

USAF Randolph AFB, Texas) Rept. No. 84-2, February 1943
2,463

THE EFFECT OF ENVIRONMENTAL TEMPERATURE ON MOTION SICKNESS
(School of Aviation Medicine,USAF Randolph APB, Texas) Reptý No. 170-3,
November 1943

Hemingway, k. 1943

2,464
Hemingway, A. 1943 EFFECT ul-' VASANO ON SWING SIC KNESS (School of Aviation
10-1, March 1943
Medicine, USAF Randolph AFB, Texas)gRept.No.
2,465
COLD SWEATING IN MOTION SICKNESS
1944
Hemingway, .A.
Am. J. of Physiol. 141(2):165-171, 1 April 1944.
Cold sweating in man.,avsed by motion nvolvii~g changing linear and
ABSTRACT:
centrifu:gal accelerations has been studied by using a galvanometric device to
It has been fuunc that the sweating occurs as
indicate the onset of sweating.
a result of motion and when the mouth temperature is falling, There appears
to be no useful physiological purpose in cold sweating and the mechanism is
probably part uf a primitive defense reaction.

739
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2,466
Hemingway, A.
1945
CARDIOVASCUlAR CHANGES IN )MION SICKNESS.
J. Aviation "e. 16:417

2,467
Hemingway, A.
1945 INCIDENCE OF AIRSICIKESS IN CADETS DURING THEIR FIRST TEN
FLICHTSG (School of Aviation Medicine, USAF Randolph AlB, Texas) Rapt. No. 170-5
January 1945
2,468
Hemingway, A.
1946
J. Aviation Med.,

ENVTRONMENTAL TEMPERATURE AND SWING SICKNESS.
17 : 86

2,469
Hendler, E.
1952
DESCRIPTION OF THE HG-i CATAPULT.
(Paper presented at Conference' on "Problems of Emergency Es'cape in High
Speed Flight", 29-30 Sept. 1952, at Wright-Patterson AFB, Ohio) (Aeronautical
Medical Equipment Lab., Naval Air Experimental Station, Philadelphia, Pa.)
ASTIA AD-14 359
ABSTRACT:
The HG-1 catapult is well suited to the study of the effects of
abrupt impulsive forces on both biological and structural matertals.
The HG-I
is a pneumatically energized, hydraulically controlled mechanisin.
It is capable
of accelerating a total load of 3,000 pounds from zero velocity to 80 knots
in a distance of about none and one-quarter feet.
Pickups measuring force and
displacement derivatives with respect to time are mounted on the car and test
load; velocity coils and photo-cells transmit signals whenever portions of the
car pass specific positions, so that a continuous record of car displacement
with time is prepared.
Safety is provided by the shielded areas available for
close observation of the shots and by continual improvements in operating
techniques and equipment modifications.
Air pressures required for launching
are dissipated during the course of the shot, so that no potential energy
remains in the system once the shot is completed.

2,470
Handler, E.
1955 LINEAR ACCELERATION AS A SURVIVAL HAZARD IN AVIATION.
(Aeronautical Medical Equipment Lab., Naval Air Experimental Station,
Philadelphia, Pa.)
ASTIA AD-59 333.
See also L. Aviation Med. 26(6):495-502, Dec. 1955.
ABSTRACT: Tolerance to applied g loads depends on many factors relating to
its manner of application.
In testing equipment designed to provide crash

I"•,.,

i

,

I

i

i
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properties are
protection, a special catapult has been used, and some of its
in many positions
supported
dumnmies,
in
Peak accelerations measured
described.
than the
higher
significantly
are
equipment,
by various kinds of protective
movements
Violent
direction.
same
the
in
measured
average car accelerations
tests, and
of unrest'rained parts of the dummies occurred during the catapult
measured on
g
equipment failure generally occurred at average levels below 30
distribution
and
the catapult car. Some tindings relating to the measurements
of loads in restraining gear are discussed.

?,7'
2
1961 RESPONSE OF SUBJECTS TO SOME CONDITIONS OF
Hendler, E. & L.J. SanltaMaria
A SIMIJLATED ORBITAL FLIGHT PATTERN
Aerospace Medicine 32(2): 126-133

Some of the physiological responses of subjects wearing ventilated
ABSTRACT:
full pressure tuits and exposed to pressure and thermal profiles *characteristic
No significant
of extreme conditions of orbital flight patterns were prv.sented.
physiological ,stress was evidenced in subjects expcsed t ) a modified thermal
profile, excep: for the sweating response of one subec . Exposure of experienced
subjects to loig duration thermal loads simulating relatively severe postlanding and full thermal profiles resulted in premature test termination when
ventilating air' temperature was more than a dew degrees above initial mean skin
(Author)
temperature.
2,472
BIOMECHANICS OF IMPULSIVE FORCES
1962
Hendler, E.
April 1962
(Naval Air Material Ctr., Philadelphia, Pa.)

2,473
Hendricks, W. & W.M. Bogart 1957 THE DIESEL-POWERED BALLISTIC CENTRIFUGE
(Allegany Bailictics Lab., Hercules Powder Co.) Rept. no. ABL/X-17; Cortract
NOrd-16640; Aug. 1957; ASTIA AD-149 006
for testing rockets and their components is described.
drives a large variable displacement pump which farces oil
The
to drive 2 constant-displacement bydraulic motor.,.
pit in the center of the centrifugc'heenclosure.
booms
of the centrifuge can be controlled at any desired P;ced up to 80 rpm. At 80 rm,
a rocket 20 ft from the center post of the device will be subjected to an acceleration oU-4-3 g.
The permissible load at the boom tip is governed by the allowable
bending moment at the section where the knee brace joins the boom (290,000 lb in.)
For this moment, the maximum load at the boom tip is 3000 lb.

ABSTRACT: A centrifuge
A 500-bhp diesel engine
through 6-in.-diam pipes
motors are located in a

"
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2,474
BIBLIOGRAPHY ON SPACE MEDICINE
1958
March 7, 1958
(Los Alam~os Scientific Lab., New Mexico)

Hendrickson, R.M.

2,475
1957
Henricsson, H.
CURRENT PROBLEMS.

A BRIEF GENERAL REVIFW OF
BIO-MECHANICS AND TRAUMA:
Svenska Lak.-Tidn. 54(18);143J-1448, May 1957

2,470
Henriksmon, N.G., C. Fernandez, and R.I. Kohut 1960 THE CALORIC TEST 1W THE
CAT (School of Aviation Medicine, Brooks AFB, Texas) 61-13; Nov. 1960;
ASTIA AD-254 369
ABSTRACT: A simple device for fixing both head and body of the cat was designed
so that the nystagmic reaction to caloric atimulation could be Investigated.
Nystagmographic tracings, relatively free of artificats induced by movements,
were obtained of both' ordinary andderived nystagmus.
In order to produce a
caloric reaction in the cat, it was necessary to set the temperature of the
irrigating water to, at least 10-C. either below or above the rectal temperature
(38 C.).
Repetitive caloric stimulation wiLh both cold did hot water was conducted under various conditions and the results were described for each.
The
data suggested the most appropriate way for obtaining reliable results with the
caloric test in the cat.
(Author)

2,477
Henry, J.P., et al.
1949 ANIMAL STUDIES OF THE EFFECTS OF HIGH NEGATIVE
ACCELERATION. (USAF, AMC, Engng. Div., Wright-Patterson AFB, Ohio)
Rapt. No. 1, Memo Rept. MCREXD 695-74N, 20 Jan. 1949.

2,478
Henry, J. P.:, 0. H. Gauer, E. E. Martin, S. S. Kety, & K. Kramer
1949
FACTORS
DETERMINING CEREBRAL OXYGEN SUPPLY DURING POSITIVE ACCELERATION.
Fed,
Proc. 8:73
ABSTRACT: Extraordinarily low mean cephalic arterlil pressures of less than 2030 mm. Hg (blackout) can be endured during positive accelerations lasting a.
long as 3 minutes without loss of consciousness.
When compared with the effects
of a comparable drop in pressure during hemorrhagic shock, there is an unexpected
retention of mental performance and orientation.
In order more clearly to
define the mechanisms involved, radial arterial and cerebral venous pressures,
and arterial and cerebral venous oxygen saturations were measured-in man during
acceleration'. These parameters were measured two at a time uslog electrically

.742

.

operated gauges for the pressures and a Kramer glass cuvette oximeter for the
oxygen saturations. The fall in arterial pressure at head level induced by the
acceleration was closely followed by a drop in jugular venous pressure. In
spite of black-out (4.5 g) one subject still had 60 mm. Hg mean pressure differential across the brain. The venous pressure became less negative as arterial
pressure rose during the cardiovascular response to the sharp fall in arterial
pressure induced in the carotid sinus by theacceleration. Typical changes in
venous oxygen content were from 10.5 vols. 7 resting to 7.5 vols. 7 at blackout.
Thus arterial as well as vevous oxygen content should be known to determine the
oxygen supply of the brain during prolonged acceleration. The extent of the
fall in cerebral venous oxygen content at blackout points to an inadequacy of
cerebral oxygen supply.
2,479
REPORT ON 1950 SYMPOSIUM ON SPACE MEDICINE.
Henry, J. P.
1950
J. Space Flight., 2 :850

2,480
Henry, J.P., J.L. Gamble,-R.S. Shaw, O.H. Gauer, E.E. Martin, P.J. Maher,
& D.G. Simons 1950 STUDIES OF THE PHYSIOLOGY OF NEGATIVE ACCELERATION.
(USAF, AMC, Wrigat-Patttrson AFB, Ohio) TR 5953, Oct. 1950
ABSTRACT: When headward centrifugal forces of 3 g or more last for more than
5 to 10 seconds, they give r 4 se to alarming symp,.oms including hemorrhages into
Past
the soft tissues of the neck and head, confusion, 'and unconsciousness.

work is analyized and fresh experimental data presented to demonstrate that in
spite of these symptoms, protection against brain hemorrhage is given by the
closed box of the skull.
This is so effective that unprotected animals of human

proportions can be exposed to 15 negative g withour rupture of the blood vessels,
and no case of cerebral hemorrhage has yet been demonstrated following negative
accelerati n uncomplicated by asphyxia or trauma' to the head.

It

is

suggested

that the danger of cerebral hemorrhage has been over-estimated and that the risks
of such an accident following exposure of a human to 5 g are vanishingly small.'

Considerable protection against the mechanical and reflex effects of headward
centrifugal force can be provided in the upright seated position by applying
Evidence is presented which
outer-pressure by means of a neck-sealing ,elmet.
suggests that human tolerance to negative acceleration can be increased by this
means in the seated posture to at least 5 g for 10 seconds.

-7432,481
1951
Henry, J. P., 0. H. Gauer, S. S. Kety and K. Kramer
CEREBRAL CIRCULATION DURING GRAVITATIONAL STRESS.
_J Clin. Investigation ?0(3):292-300, March 1951.

FACTORS MAINTAINING

ABSTRACT: Lambert and Wood have shown that the sy'ttolic pressure at eye level
during exposures to acceleration producing blackout is less than 20 nmn. Hg, and
Rossen,
they haveobserved that the pressure often falls temporarily to zero.
Kaoat and Anderson have shown that if the blood supply to the human brain is
The circulation
suddenly interrupted, consciousness is lost in six seconds.
mean arterial presreducing
should, theoretically, be halted by an acceleration
of conmaintenance
this,
of
spite
In
values.
zero
sure at head level to near
the
on
minutes
three
lasting
a
blackout
during
reported
has
been
sciousness
A survey of clinical experiences with syncope also showed
human centrifuge.
This suggests that compensatory factors are at work.
extremely low values.
Therefore, to study cerebral circulatory competence during exposure to g-avitational tielAs,

,i..td

!r=cCnt
c

made of the cerebral venous and arterial

oxygen

saturation during acceleration.
The mean arterial blood pressure 'at head level fell in direct proportion to the
acceleration, attaini)%g 30 mm. Hg at about 4 g. However, the mean cerebral
venous oxygen saturation stayed materially unchanged and in two of the three
Some fall occurs at higher
series actually rose slightly in the 2 to 3 g range.
Fast records of the
accelerations but never to the critical values expected.
behavior of the vencus oxygen content during accelera'lon shows the same picture.
Some compensatory effecL ,..ust cause this constancy, possibly either vasodilation
reducing cerbral resistance or a fall in venous pressure increasing the force
driving the blood through the capillary bed.
It seemed possible that as a result of acceleration a negative pressure might
develop in the intracranial veins which continuously sustained cerebral blood
flow (and venous oxygen saturation) by partially compensating for the marked
fall in cerebral arterial pressure. Measurements were taken at the superior
Pressures ranging
jugular bulb during both brief and prolonged accelerations.
Brief accelerations of abrupt
from 20 to 60 mm. Hg below ambient were found.
'onset gave the most marked pressure falls. This at no time balanced arterial
pressure fall.
There is also evidence that active cerebral vasodilatation may occur during
(Q. of Aviation
prolonged exposura to gravitational stress in the erect posture.
Med. 23(2):195-196, April, 1952)

2,482
1955
PHYSIOLOGICAL LABORATORIES IN ROCKETS.
Henry, J.P.
Astronautics 2:22-26
See also Bull. Med. Res. 10(3):2-4, 1956

Photos and descriptions of the equipment installation in an
ABSTRACT:
Aerohee rocket used for upper-air research with live monkeys and mice.
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2,483
Henry, J.P.
1956
PHYSIOLOGICAL LABORATORIES IN ROCKETS.
Bull. Med. Res. 10(3):2-4
See also Astronautics 2:22-26, 1955.

2,484
Henry,

J.P.,G.A. Eckstrand, R.R. Hessberg, D.G. Simons, et al.
1957
HUMAN
FACTORS RESEARCH AND DEVELOPMENT PROGRAM FOR A MANNED SATELLITE.
(Air Research and Development Coimiand,.Baltimore, Md.)
ARDC TR 57 160,'
Oct. 1957.
ASTIA AD-136 410.

ABSTRACT: This report presents a brief surmmary of the "state-of-the-art" in
human fAcror- research arnd
v~.~j~ne
in providing a functioning mnn in space
flight,
An estimate that man' can now be sent out into space for two hours is
based upon present knowledge of such factors as: habitable atmosphere.; acceleration; weightlessness; thermal radiation; escape; isolation and confinement;
presentation and processing of information; work place 'layout; crew skills;
selection and training; and motivation.
In the above factors, areas of the
unknown are indicated and estimates of time needed to a:hieve significant
progress are made.

2,485
Henry, J.P.
1958
SOME CORRELATIONS BETWEEN PSYCHOLOGIC ANP PHYSIOLOGIC
EVENTS IN AVIATION BIOLOGY.
J. Aviation Med. 29(3):171-179

ABSTRACT: There is a new understandiug of the role played in psychologic events
such as attention, sleep and emotional responses by the reticular activating
system and structures in the temporal lobe: the amygdala, hippocacampus and pyriform cortex. The "breakoff phenomenon" in which a sense of isolation is experienced by pilots flying alone, at altitude may be related to the disturbances
induced by sensory deprivation and these in turn to altered function ot the
temporal lobe structures.
'Freezing," due to intense emotion, and "fainting"
are discussed i.n relation to the infltuence that various afferent impulses and
changes i.n the intertial environment may have on the reticular activating system
and hypothalamus.
The mechanism of attention is related to the integrating role
of the central internuncial system and the occurrence of differential subcorticai
inhibition.
(Author)
2,486
Henry, J.P.

1960

PROJECT MERCURY,

STATUS OF THE ANiMAL TEST PROGRAM.

(NASA Space Task Group, Langley Field,
NASA-Project Mercury Working Paper No.

ABSTRACT:

Va.)
158.

Outlines the origin and purposes of the animal test program,

/
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details of the Mercury capsule animal program uniý...ay at AM1FL,
launch facilities

at Cape Canaveral,

operational aspects,

HAFB,

pre-

infor.ti..a, r-rtACi-

pated from the animal flights, and future research possibilities of the
Appendices contain the animal-monitoring and flight-data pl.ns and
program.
list the personnel involved in the animal program.

2,487
THE MERCURY ANIMAL PROGRAM
1961
Henry, J.P. & J.D. Mosely
(Paper, IAS-ARS Joint Natl. Meeting, June 13-16, 1961, Los Angeles,
Paper no. 61-150-1852, 17 pp.

Calif)

ABSTRACT: A report is presented on several aspects of the MR-2 flight.
Included are the dynamic considerations and the physiological and psychological
responses of the subject to flight stress.

2,488
BIOINSTRLXENTATION IN MR-3 FLIGHT.
1961
Henry, J. P. & C. D. Wheelwright
(Paper, Conference on Results of the First U.S. Manned Suborbital Space
Flight, June 6, 1961, NASA, Washington, D.C.)

2,489
NERVOUS REGULATION OF BLOOD PRESSURE AND CAUSE OF SYNCOPE
1927
Hering, H. E.
POSTURE.
OF
CHANGE
SUDDEN
IN
•'inchen Med, Wchnschr. 74:1611-1613, Sept. 23, 1927.

2,490
1947 ANNOTATED SIBLIOCRAPHY ON THE PSYCHOLOGICAL
Hermans, T.G. and R.B. Loucks
ASPECTS OF ORIENTATION AS THEY RELATE TO AVIATION.
(Aero Med. Lab., Engng. Div., AMC, Wright-Patterson AFB, Ohio)
ASTIA ATI 115012
Memorandum Report No. TSEAA-694-16A, I Dec. 1947.

ABSTRACT: The purpose of this report is to make available to engineers, aircraft Instrument -anufacturers, and research personnel, a comprehensive bibliography and absti.cts of scientific reports on psychological aspects of human
The studies provide some basic information relative to
orientation problems.
the design of heading, attitude and navigation instruments whose function is to
provide orientation or position information.

-
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2,491
Herner and Company, Washington, D. C.
1959
BASIC RESEARCH RESUMES; A Survey of
Basic Research Activities in the Air Research and Development Command.
(Air Force Research Div., Air Research & Development Command, U. S. Air Force)
AFOSR TR 59-204; PB 161291; Dec. 1959; ASTIA AD-232 933

2,492
Herner and Co.
1960
BASIC RESEARCH RESUMES 1960.
A SURVEY OF BASIC RESEARCH
ACTIVITIES IN THE OFFICE OF AEROSPACE RESEARCH.
(USAF ARDC, Washington, D.C.)
AFOSR TR 925.
ASTIA AD 268 90J.
ABSTRACT: The purpose of this second Pasic Research Resumes is to promote the
broad accessibility of information about fundamental research projects supported
by the Air Research and Development Command.
The volume is a by-product of a
research projcct whose purpose is the comparative study of indexing systems for
scientific information.
The subject index used is a working example of one
means of organizing highly technical information for search and retrieval.
It
utilizes a system involving the permutation of key terms in phrases describing
the content of documents, or, as in the present case, project outlines.
The
descriptive phrases, drawn directly from the texts of the project outlines,
gives as specifically as possible the subject of the work done, and where applicable the method used.
Since there, as a rule, are as many descriptive phases
per project outline as there are major subjects discussed, there is an unusual
depth and informativeness of index entry. The effectiveness and look-up flexibility of this form of entry are enhanced by the permutation of key terms within
descriptive phrases.
(Author)

2,493
Herner and Company
1961
LIST OF FAA AND CAA TECHNICAL DEVELOPMENT REPORTS
AND CAA RESEARCH PEPORTS.
(Library Branch, Federal Aviation Agency, Washington, D.C.)
Dec. 1961.
ASTIA AD 270 023.
ABSTRACI:
Attached ae the lists of CAA technical reports that have been
indexed arranged by series number with complete title
given.
There are 421
Technical Development Reports and 95 Research Reports.
Also attached is the
list ofsubject headings developed and assigned to the 51o reports listed.
Requests for subject searches based on the subject heading list are welcomed
by the FAA Library Branch.

-
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2,494
POST ACCELERATION EFFECTS ON
1955
Herrick, R. M., R. F. Gray, & J. L. Brown
(Naval Air Development Ctr.,
ANIMALS.
SMALL
OF
CAPACITIES
THE DISCRIMINATORY
Project NM 001 100 319; 31 Dec. 1955
Johnsville, Pa.)
An experimental program has been planed in terms of which sensory capaABSTRACT:
cities and a variety of behavioral indices may be measured in laboratory animals.
These measures may afford an index of effects of both chronic and acute exposures
Special programnming and recording equipment has been procured
to acceleration.
for this work.

2,495
1957 , DISCRIMINATIVE BEHAVIOR
Herrick, R. M., J. L. Meyers and R. E. Burke
FOLLOWING REPEATED EXPOSURE TO NEGATIVE ACCELERATION
NADC-MA-5716, 26 Nov. 1957
(Naval Air Development Center, 'Johnsville, Pa.)
ASTIA AD 156 852
See also J. Avia. Med. 29(5):343-349, May 1958.
On
ABSTRACI: Rats were trained to make a simple light-dark discirmination.
successive days the rats were exposed for a three-minute period to a given negaAfter five
tive G, and, fifty-five minutes later, tested on the discrimination.
days at a given negative G level, the negative G level was increased 1 G unit.
After training, 'but before
This procedure was continued until death occurred.
exposure to negative G, the rats pressed a lever at a median rate of about
sixty times per minute ýn the presence of the positive stimulus (light) and at
a median rate of about hree presses per minute in the presence of the negative
F llowing repeated exposure to negative G the lever-pressstimulus (darkness).
ing rate in the presenc of the positive stimulus decreased (e.g., to about fortyfive times per minute b the time 5.5 G was reached) while the rate in the preThe data indicate that, although
sence of the negative s imulus did not change.
the rate at which the r its responded decreased somewhat as a function of exposure
to negative G, the disc -iminative behavior remained relatively unimpaired until
death occurred.
2,496
1959
SIMULAXED JUNO II ACCELERATION PATTERN
Herrick, R.M. & G.H. Ky-d
(Naval Air Develop ent Center, Johnsville, Pa.) Appendix to NADC-MA-5913,
21 Sept. 1959.
2,497
BEHAVIORAL AND PHYSIO1959
Herrick, R.M., G.H. Kyld, & R.L. Fenichel
LOGICAL EFFECTS OF EXPOSURE TO A SIMULATED JUNO II ACCELERATION PATTERN
(Aviation Medical Acceleration Laboratory, Naval Air Development Center,
ASTIA AD 230 005.
Johnsville, Pa.) Rept. NADC-MA 5913, 21 Sept. 1959.

ABSTRACT: The purpose of the present experiment was to determine how
exposure to a simulate( acceleration pattern of the Juno II missile system

/
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affected the subsequent behavior of rats.
The findings of the experiment
indicate that, within the limits of the simulation, exposuze to the acceleration pattern will not detrimentally affect rats either physiologically or
behaviorally.
This means that in an analysis of the results of a biosatellite
study designed to evaluate the influence of zero G upon behavior the fact that
the rats were exposed to the Juno It acceleration pattern may be ignored.
(Author)

2,498
Herrick, R. M.
1961
ACCURACY OF LEVER-DIS-PLACEMENT BEHAVIOR OF RATS FOLLOWING
EXPOSURE TO POSITIVE ACCELERATIONS.
Aerospace Medicine 32(9)!844-848,
Sept. 1961
See also (Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-6111; ASTIA
AD-256 261; 19 April 1961
ABSTRACT:
Rats were trained to press a T-bar handle of a response lever through
-kr~arc of at least 23.62 degrees but no greater than 28.76 degrees (Lever Position 5).
This behavior was evaluated immediately following five minutes exposure
to each of the following positive G values:
2, 5, 10, 15, 20. The behavior was
not influenced at the lower G values.
At the higher G values, the lever-pressing
rate decreased, but the percentage of lever-presses made to Position 5 remained
the same.
(AUTHOR)

2,499
Herrick, R.M.
1961
ACCURACY OF LEVER-DISPLACEMENT BEHAVIOR OF RATS FOLLOWING
EXPOSURE TO POSITIVE ACCELERATIONS.
(USN Aviation Medical Acceleration Lab., Johnsville, Pa.)
WepTask R360FR102/2021/R01101061 (6006M), Subtask MRO05.15 0002.16,
Rept. 5, Rept. NADC MA 6111, April 1961.
ASTIA AD 256 261.,
ABSTRACT: ,To determine how'well animals can perform a finely coordinated movement following exposure to positive'acceleration, rats were trained to depress
a response lever handle through an. arc of at least 23.62 degrees but not greater
than 28.76 degrees and then to release the lever handle.
Then the lever-pressing behavior was evaluated' immediately following exposure to positive acceleration levels of 2, 5, 6, 15, and 20 g on successive days.
The response data were
presented as percentage of lever-presses made to each lever position during a
one-hour test period on a control day and on a dayiim-ediately following exposure.
(Tufts)

2,500
Herrick, R. M.
1961
EFFECT OF EXPOSURE TO THE CALEB MISSILE ACCELERATION
PATTERN ON THE SUBSEQUENT BEHAVIOR OF RATS.
(Naval Air Development Ctr.,
Johnsville, Pa.)
NADC-MA-6112, 14 June 1961

..
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2,501
Herrick, R.M.
1961
PRECISION OF A LEVER-DISPLACEMENT RESPONSE OF RATS
FOLLOWING EXPOSURES TO POSITIVE G.
(Paper, 32nd Annual Meeting of the Aerospace Medical Association, Palmer
House, Chicago, Illinois, April 24-27, 1961)
ABSTRACT: For a lever-press to an interval between 23.60 and 28.80 of arc
(21 min to 25.5 min of arc), rats received a reward.
A press to any other
distance, i.e., a press between 0Q to 23.50 or between 28.90 to 44.00, was
not rewarded.
Rats were well trained in this task.
Then, this behavior was
evaluated immediately following 3 minute exposure to the higher G levels,
all lever-pressing behavior stopped temporarily, then resumed at a subnormal
rate.
Of the total number of presses made during a daily test period, the
percentage (about 60 per cent) made to the "correct" interval was the same on
the pre-g control days and on the g days.
(Aerospace Med. 32(3):234. Mar. 1961)

2,502
1961
A DISPLACEMENT-SENSING CONSTANT-TORQUE
Herrick, R.M., & P. Karnow
(Naval Air Development
RESPONSE LEVER DESIGNED FOR USE IN SATELLITES.
ASTIA AD 255 595.
NADC-MA 6105, 3 Apr. 1961.
Ctr., Johnsville, Pa.)
ABSTRACT: This report describes an animal response lever mechanism which
(a) sense's the displacement of the lever resulting from each press, (b)
requires a constant torque throughout the total excursion of the lever arm,
and (c) maintains the same torque characteristics under G. Calibration devices
and techniques developed to evaluate the lever mechanism indicate its usefulness as a tool for the study of the effects of acceleration--including zero
Sample data on (a) lever-pressing rate, (b) frequency-disG--on behavior.
placement distributions, (c) characteristics of individual responses, and
(d) the order of occurrence of different responses indicate the variety of
data obtainable and the depth of analysis possible with the response mechanism.
.2,503
Herrick, R.M.
1962
LEVER DISPLACEMENT DURING CONTINUOUS REINFORCEMENT
AND DURING A "DISCRIMINATION"
(Naval Air Development Center, Aviation Medical Acceleration Lab.,
Johnsville, Pa.)
Rept. No. NADC-MA-6209, 23 July 1962.
NASA N62-14832.

ABSTRACr: In order to evaluate the influence of zero g or above-normal g on
motor behavior in an animal, the normal motor behavior is required as a basis
for measurement.
Measurement was taken by the displacement of the T-bar handle
during continuous reinforcement and during a discrimination.
Although decreased motivation reduced the rate of lever-pressing, it had negligible effects on
the distance the lever was presse',.

-
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2,504
A SYSTEM FOR PROGRAMING E)FERIMENTS
i963
Herrick, R. H., & J. S. Denelsbeck
(Naval Air Development
AND FOR RECORDING AND ANALYZING DATA AUTOMATICALLY.
NADC-MA-6302; 20 Feb. 1963
Center, Johnsville, Pa.)
ABSTRACT: An inexpensive system de3igned for use in complex operant conditioning
Some of its key features are: removable plugboards, time
experiments is described.
Included are
sharing of components, recordings suitable for automatic analysis.
flow diagrams of the system and sample logic diagrams for programing experiments
and for analyzing data. (AUTHOR)

2,505
1942
Herrington,'L. P., H. Lamport, & E. C. Hoff
(Report of the Yale Aeromedical Research Unit)

HUMAN CENTRIFUGE.
30 Oct. 1942

ABSTRACT: A relatively inexpensive, 20-foot radius human centrifuge is
described as follows.
The centrifuge is driven through a reduction gear by a
DC motor receiving power from an AC achivated motor generator.
If the current
fails or the maximum speed is exceeded, the brake stops the centrifuge.
The
speed is controlled electronically.
Radial acceleration is proportional to the square of the rate of rotation.
The
control keeps the constant rate of change of the electric current proportional to
the square of the rate of rotation.
(This is a modification of the electric
tachometer where the voltage i3 proportional to the revolutions per minute).
A
direct reading of the electric accelerometer is thus produced.
A more elaborate device permits the duplication of the "'g" effect of any air
maneuver by means of a photo cell following a "g"-time curve (called programming).
The centrifuge gives a radial acceleration of 14 "g" in 5 seconds for the
average-wright subject.
Manufactured by Frank lirubitz &.Co., Salem, Oregon.
Safety factor 12x.

2,506
Herrmann, W., & A. H. Jones
1961
SURVEY OF HYPERVELOCITY IMPACT INFORMATION.
(Aeroelastic and Structures Research Lab., Mass. Inst. of Tech., Cambridge,
Mass.)
Rept. No. 99-1 (Subcontracted to Lincoln Lab., Mass. Inst. of
Tech., Contract AF 19(604)7400); ASTIA AD-267 289
ABSTRACT:
In this volume information relating to cratering and penetration in
metallic targets has been gathered.
Impact of compact particles, microparticles,
and rods at normal and oblique incidence on quasi-infinite targets and on thin
targets, multiple spaced targets, and shielded targets is considered.
Experimenzal data are presented in tabular and graphical form for ready references.
Available theories and semi-empirical theories, as well as empirical correlation
equations are summarized and compared with each other and with the experimental
data.
For normal impact on quasi-infinite targets 2 empirical correlation
expressions are deduced which are more generally applicable than previous expressions.
A qualitative description of the cratering process is given, and realistic
regions of impact are defined.
Recommendations for future experimental and
theoretical work are made.
(AUTHOR)

°751 2,507
Hersey, I. 1959 SOVIET BIOLOGICAL EXPERIMENTS
Astronautics, 4(2): 31, 80-81- Feb., 1959
See also: J. Aviation Med., 29: 781-84, 1958
ABSTRACT: A discussion is presented of Russian biological experimentation.
in space flight, as reviewed by A.G. Kousnetzov,, chief of the physiology department of the Soviet Air Force Scientific Research Experimental Institute of
Aviation Medicine in Moscow, in a paper delivered at the Third European Congress
of Aviation Medicine, Louvain, Belgium, in September 1958. Soviet investigations
of the effects of space flight on the human organism have been in progress since
1949. In the initial phase, animals encapsulated in hermetically sealed cabins
were rocket-flown to heights of 100-210 km. and then ejected for return to earth
by parachute.
In the second phase, the capsule was eliminated, and the'animal
(in a special high-altitude suit) was separated by catapult from the descending
rocket (at'heights of 75-85 km. and of 39-46 km.) and parachuted to earth. The
third phase of the experiments culminated in animal-rockct'launchings to a height
of 473 km. No major physiologic changes that could be regarded as resulting from
acceleration, catapult launchings, or parachute descent from any of the altitudes
studied were observed in the animals. A biological experiment which met all the
conditions of space flight was realized with the launching of Sputnik II carrying
the dog, Laika. During the crucial period between launching and the time the
satellite was placed in orbit, the animal was in such a position as to sustain
transverse acceleration. Data about the condition and behavior of the animal
were successfully transmitted and received.
Included was information on the
effects of acceleration upon the frequency of heart contractions; the effects
of zero-G conditions and weightlessness; the position of the dog's body in
spa'ce; changes in the functional state of the nervous system; and changes in
blood circulation and breathing. No physiologic manifestations of the effects
of cosmic radiation on the animal were discovered.
2,508
Hershgold, E.J.
1959
X-RAY EXAMINATION OF THE HUMAN SUBJECT DURING
TRANSVERSE ACCELERATIONS.
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: 'Visualization of the thoracic and abdominal viscera by X-ray examination has been accomplished in five hur -i subjects centrifuged in various vectors
of transverse acceleration. At 6 G of right sideward acceleration, striking
shift of the mediastinum to the left occurs, the heart resting against the chest
wall. The right hemidiaphragm is displaced downward and stretched taut beneath
over-expanded lung, while the left hemidiaphragm is elevated. The left lung is
quite dense. Berium swallowed under these conditions reveals the upper gastrointestinal tract to be flattened against the left wall of the abdomen.
Several
of the subjects experienced aching abdominal pain.
The ECG at this time shows
shifting of the transition zone and slight counterclockwise rotation and left
axis deviation.
Lateral films taken during forward acceleration in both the
S upright and 250 forward bending postures demonstrate obliteration of the posterior
mediastinum by the retrodisplaced heart, and upward displacement ofthe diaphragm
somewhat more marked in the upright subject.' Vascular markings are lost in the

anterior portions of the lungs, and there is backward displacement of the trachea
and bronchi. There is significant contraction of the thoracic cavity in both
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the sagittal and anteroposterior diameters, with resulting decrease of the
This dimunition must result in a decreased lung
lung area in these planes.
volume, which, together with the visible changes in lung perfusion, could
well explain the dyspnea during this acceleration vector.
(Q.Aviation Med. 30(3):187)

2,509
ROENTGENOGRAPHIC STUDY OF HUMAN SUBJECTS DURING
1960
Hershgold, E.J.
TRANSVERSE ACCELERATIONS.
(Wright Air Development Division, Wright-Patterson AFB, Oh o)
ASTIA AD 243 888.
WADD TN 60-209, Aug. 1960.
ABSTRACT: Chest and abdominal roentgenograms of human subjects undergoing
forward acceleration at 6 and 12 g, and left and right sideward accelerations
at 6 g, demonstrate the zensitivity of the pulmonary circulation to simulated
ircreased gravity and the vulnerability of the mediastinal and abdominal organs
(Author)
to displacement in this state.

2,510
X-RAY EXAMINATION OF THE HUMAN SUBJECT DURING TRANS1960
Hershgold, E. J.
VERSE ACCELERATION.
Aerospace Medicine 31(3):213-219.
Chest and abdominal roentgenograms of human subjects undergoing
SUMMARY:
forward acceleration at 6 and 12 g, and left and right sideward 'accelerations
at 6 g, demonstrate the sensitivity of the pulmonary circulation to simulated
increased gravity and the vulnerability as the mediastinal and abdominal organs
(Author)
to displacement in this 3tate.

2,511
Hershgold, E. J. and S. H. Steiner
J. A4p..
RATION STRESS IN DOGS.

CARDIOVASCULAR CHANGES DURING ACCELE1960
Physiol. 15:1065-1068, Nov. 1960.

The cardiac output, blood pressure, and heart rate of dogs were
ABSTRACT:
measured, and stroke volume and peripheral resistance were calculate-i during
During
acceleration on a human centrifuge in positive and transverse vectors.
positive (headward) acceleration, the cardiac output and stroke volume were
'In the transverse vectors,
reduced, and peripheral resistance was increased.
cardiac output was stable or increased, stroke volume was stable, and peripheral
The results suggest that the circulatory disturbances
resistance was reduced.
associated with positive acceleration may limit tolerance to acceleration, and
(AUTHORS)
may be avoided in transverse acceleration.

2,512
Hershgold, E.

J.,

S.

H. Steiner & L. A. Sapirstein

1960

AN IMPROVED

PROCEDURE FOR THE DETERMINATION OF CARDIAC OUTPUT BY A CONDUCTIVITY METHOD.
J. Appl, Physiol. 15(6):1062-1064.
ABSTRACT: The applicability of the hematocrit dilution technique employing
arterial blood conductivity changes to the determination of the cardiac output
has been extended by (a) electronic damping of the detecting circuits, which
permits greater amplification of the signal without increasing the variability
of the base line that occurs during each cardiac cycle, and by (b) development
of a solution isoosmolar and isoconductive with plasma that substitutes for
autogenous plasma in the procedure. The preparation of the synthetic solution
is described. It is shown that this solution gives results indistinguishable
from those obtained with plasma. Values are given for the conductivity and
osmolarity of dog plasma.

2,513
1950
THE CENTER OF GRAVITY
-Hertzberg, H. T. E., Daniels, Gilbert S.
OF A FULLY LOADED F,-86 EJECTION SEAT IN THE EJECTION POSITION. (U. S.
Report No.
Air Force, Air Materiel Command, Wright Field, Ohio)
14 March 1950
MCREXD-45341-4-5:
CONCLUSIONS:

The c.g. of an F-86a Ejection Seat has been measured by

suspension in two positions under full load. It has been measured by
It has been shown that the
'suspension in two positions under full load.
c.g. varies for each individual according to size, weight, and body build,
and also for the position of the subject on the seat.

Thus the c.g. of

an individual may be thought of as an area rather than a point.

2,514
1956 THE APPROXIMATION OF THE RESPONSE OF THE HUMAN TORSO TO
Hess, J.L.
LARCF RAPIDLY APPLIED UPWARD ACCELERATIONS BY THAT OF AN ELASTIC ROD AND
COMPARISON WITH EJECTION SEAT DATA
Rept. No. ES 26472;
(Douglas Aircraft Co., Inc., El. Segundo, Calif.)
26 Nov. 1956; ASTIA AD 125 558

__-

It has been noticed that when the human body is subjected to very
ABSTRACT:
rapidly applied accelerations, the accelerntions at points of the body can be
This
considerably larger than the maximum value of the applied acceleration.
paper considers the case when the acceleration is applied along the line of
the spine from seat to head as in ejection from aircraft and attempts to
approximate the motion of the human torso under these conditions by that of
an idealized, one-dimensiona, 'v'co-elastic structure. The simple case of a
homogeneous elastic rod is discussed in detail and its predictions compared
The extensions to more complicated visco-elastic
with ejection seat data.
-is...a-fairly
structures are discussed .;--It is -concluded that the elastic rod-is
good first approximation, but that it is not sufficiently exact to be used in
It is also concluded that more complicate
making quantitative predictions.

structures will require more and better data for their evaluation.

(Author)

-754-2,515
Hess, J.L.
1956
STUDIES ON THE ALCCELERATION OF A BODY FROM REST
PART I.
THE APPROXIMATE CONSTANCY OF VELOCITIES PRODUCED BY TIMDEPENDENT ACCELERATIONS HAVING EQUAL MAXIMUMS AND OPERATING OVER EQUAL
DISTANCES.
ES 26463.

(Douglas Aircraft Cbmpany, Inc.,
15 Nov.' 1956.
ASTIA AD 125560

El Segundo, Calif.)

ABSTRACT:
By analytical calculations for two representative classes of
accelerations, by a discussion of the reasonableness of the conclusions for
more general accelerations, and by consideration of experimental data, it is
shown that, if a body is accelerated from rest through a fixed distance by
accelerations having the same maximum value, the final velocities will differ
by very little,
regardless of the shape of the acceleration versus-time curve.
The
Conclusions with regard to ejection seat design are drawn from this fact.
applicability.
general
has
more
result, however,

2,516
Hess,

J. L.
1958
STUDIES ON THE ACCELERATION OF A BODY FROM REST.
PART IT.
THE DFPENDENCE OF THE DISTANCE TRAVELED AND THE VELOCITY ATTAINED ON THE
SHAPE AND INITIAL VALUE OF THE ACCELERATION CURVE FOR CERTAIN FAMILIES OF
VELOCITY DEPENDENT ACCELERATIONS.
(Douglas Aircraft Co., Inc., El Segundo, Calif.)
Rept. no. ES 26708, 15 Nov. 1958.
ASTIA AD 207 213

ABSTRACT:
The situation is considered in which a body is being accelerated from
rest by forces that are functions of its velocity.
The relation between distance
traveled, velocity attained, initial
acceleration, and the slope and curvature
of the acceleration-versus-velocity curve is obtained for 2 families of velocitydependent accelerations.
The results are discussed and exhibited graphically.
The distance traveled and velocity attained are seea to be insensitive to changes
in the other quantities in many cases of interest.
For one of. the families of
accelerations a simple formnila relating distance to veloicty is obtained.
The
results are applicable to any physical situation for which the acceleration of
a body is a function of its velocity:
the take-off of any type of aircraft,
the
acceleration of a boat or automobile, hydraulic acceleration, and fluid deceleration such as is used in connection with rocket sleds.
(Author)

2,517
Hess,

J. L. and C. F. Lombard
1958
THEORETICAL INVESTIGATIONS OF DYNAMIC
RESPONSE OF MAN TO HIGH VERTICAL ACCELERATIONS.
J. of Aviation Medicine 29(1l)66-75, January 1958.

ABSTRACT:
This article employs the mathematical
mine the safety of higher ejection velocities in

theory of deformity to deterthe design of upward-ejecting

-
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jettisonable seats for future aircraft. Since the structural strength of the
spine is the chief limiting factor, a homogeneous elastic rod was used as a
mathematical model to represent the spinal column. Oscillograph records of
ejection tests o0 human subjects were obtained, and the acceleration of the free
end of the elastic rod was computed as a function of time, assuming the prescribed acceleration of the other end to be equal to the acceleration of the
Comparisons of experimental and
seat bucket as taken 'from the oscillograph.
theoretical accelerations are shown in graphs and tables.

2,518

Hessberg, R.R.,

Jr.

1957

ACCELERATIVE FORCES ASSOCIATED WITH LEAVING AND

RE-ENTERING THE EARTHIS GRAVITATIONAL FIELD
American Astronautical Society Proceedings, 3rd Annual Meeting, New York,
December 6-7, 1956.
Pp. 95-100
See &1so J. Astronautics 4:6-8, 1957.
ABSTRACT: Accelerative forces associated with leaving and re-entering the
earth's gravitational field are considered from the escape, space flight and
re-entry approach.

2, 50
Hessberg, R.R. Jc.
1957 ACCELERATION FORCES ASSOCIATED WITH LEAVING AND
RE-ENTERING THE EART'",S GRAVITATIONAL FIELD J. Astronautics 4: 6-8
ABSTRACT: Discussion of human experiments under acceleration forces, and presenitation of theoretical calculations for these forces.

2,520
Hetherington, A. W., U. C. Luft, L. E. Moses, S. S. Wilks, H. B. Hale, H. G.
ClAmann, D. W. Aiken, & R. W. Briggs '1951
THE CARDIOVASCULAR AND RESPIRATORY RESPONSES OF PERSONNEL SUDDENLY EXPOSED TO VERY LOW TEMPERATURE WINDBIASI
(School of Aviation Medicine, Randolph Field, Texas)
Project No. 21-23-028;
July 1951; ATI-116 833'

ABSTRACT:
Seventy-nine subjects dressed in standard intermediate-weight USAF
flying clothing were exposed to a -65 degrees F. windblast traveling 115 to 125
mph for 3 mins.
The free-fall situation was further reproduced in some by the simulation of tumbling and introduction of moderate hypoxia.
Only 3 minor cases of
superficial cold injury were produced, these being due to local inadequacies of
insulation. Skin temperatures did not fall to dangerously low levels.
Changes in respiratory and heart rates, ECG, and blood pressure were within physioi

-
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logical limits, and no indications of dangerous reactions were elicited.
Rewarming at 70 to 85 degrees F. restored comfort quickly.
It was concluded that a freefalling flyer could drop from 50,000 ft. without suffering serious harm, provided
no skin areas are exposed.
(AUTHOR)

2,521
Hetherington, A.W.

1960

A SUMMARY OF THE INFORMATION RECEIVED ON THE SECOND
1960 LAMBDA 1/SPUTNIK V
(Air Research Development Command, Andrews AFB)
SOVI.T 'BIOSATELLITE --

ABSTRACT: This compilation from numerous sources, most of them from Tass and/or
Radio Moscow, covering interviews, press conferences, and background interpretive
stories releaseI during the ptriod Aug. 19-27, 1960, reports the successful
flight of the Arknik to a maximum altitude of 320 km.
It traveled 700,000 km,
or approximately twice the distance from the earth to the moon.
Precision of
the guidance and braking system enabled landing the satellite itself, after
ejection of the capsule, to within abt. 10 km of the calculated point.
The
weight of the satellite ship amounted to 4,600 kg.
The biological payload
contained both animals and plants.
The condition of, the dogs aiter landing did
not differ from the condition observed during ground operation.
It was established experimentally for the first time that animals endure normally the
physiological stresses involved in the spaceship's descent from orbit and its
landing.
Some apparent improvements of Sputnik V upon Sputnik II are listed
in this report.
2,522
Hetharington, A. W. RECENT STUDIES OF HUMANREQU1REMENTS IN HYPERSONIC
ESCAPE.
(Directorate of Life Sciences Hdq., Air Research and
Development Command, Andrews AFB, Washington, D. C.

2,523
Hiatt; R.W.
1958 ORIENIABLE CENTRIFUGE AND RECORDING EQUIPMENT FOR USE WITH
BIRDS AND SMALL MAMMALS.
(Office of Naval Research, London) Technical Rept. No. ONRL-36-58,
23 April 1958.
ASTIA AD 159-591.

..

ABSTRACT: An excellently constructed, highly versatile, orientable centrifuge
for studying vffects of acceleration on birds and small maimmals, together with
associated equipment for recording physical parameters and biological effects
of rotation, have been built at the laboratory of Physiology, University of
Milan
LItalyrie f---descr ipt ions-of -these-pieces-of-apparatus--and-c--i- diagr'anF
of the orientable centrifuge are included in this report.
Using this equipment

//

4

/
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investigators in this laboratory recently were able to demonstrate what may
prove to be important neurophysiological difference3 in cerebellar potentials
during and following tangential and centripetal acceleration in homing vs. nonhoming pigeons and migratory vs. non-homing pigeons and migratory vs. non-migratory doves.
(Author)

2,524
Hiatt, E.P., S.D. L"verett, & S. Bondurant
CONSTRICTION IN LEG AND FOREARM VEWlS.
Fed. Proc. 17(l):70, March 1958.

1958

COMPARISON OF REFLEX

ABSTRACT:
Simt4taneous observations of pressure changes within isolated forearm
(FVS) and saphenous venous segments (SVS) have been used to compare reflex
venomotion under various conditions in the 2 areas.
The following data are
based on 41 observations of pressure change in 4 subjects.
Following a standardized Valsalva maneuver, FVS pressure increased by a mean of 10 + 5 (SD) mrn Hg
while SVS pressure increased by 13 + 6.
Following immersion of a contralateral
extremity in ice water, FVS pressure increased by 8 + 9 while SVS increased by 15
+17.
During positive acceleration (foot to head) on the human centrifuge, FVS
pressure increased by 13 + 4 while SVS pressure increased by 17 + 10 after 3 g
was attained following each of the stimuli. The large standard deviations reflect
the wide range of venoconstrictor activity. Maximum pressure change in the
absence of a specific stimulus was 4 umo HS. Reflex constriction of saphenous
venous segments is qualitatively comparable to that observed and previously
described in forearm venous segments.
Because the saphenous veins appeared to be
consistently of greater diameter than the forearm veins, a greater increase in
tension of this vein wall is suggested by this study.

2,525
Hiatt, E.P.
1959
BIODYNAMICS OF SPACE FLIGHT
Astronautics, 4(2):24-25, 70-74, Feb. 1959.
ABSTRACT:
Acceleration problems attendant to space flight are discussed.
Centrifuge studiet. indicate that man, although limited in position and movement
during flight, ca.% withstand the acceleration necessary to erter and return from
space.
When a man is accelerated headward (positive acceleration), the inertial
effect tends to displace every part of his body footward.
The physiologic limit
to acceleration in this position is caused by difficulties in the circulation of
the blood.
These difficulties are manifested, first as a dimming of vision, then
visual failure (blackout), and finally unconsciousness.
The G level at which
blackout occurs varies with the rate of increase of acceleration, with the light
intensity, and with the psycho-physiologic state of the individual, among other
things.
Generally, blackout occurs in less than a minute at 4 to 6 G, and subject would lose vision and perhaps consciousness during the boost phase.
The
wearing of anti-G suit to compress the lower part of the body could add another
G-minute or so to his tolerance, but he would stilt
be vulnerable in most rocket
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In footward, or caudad acceleration (negative G), the inertial effect
flights.
exerted on the blood in the longitudinally arranged great blood vessels around
the eyes and in the nasal and sinus areas may leak blood. The circulation to
the brain is protected in that it is in a water-filled rigid container, but the
limited,
voluntary tolerance to acceleration in the caudad direction is still
being less than half a minute at 2 G and only a few seconds at higher levels.
The body positior. most favorable to resisting the effects of acceleration is
that in which the G vector is across onc of the transverse axes of the body.
The inertial effect is across the columns of blood in the large blood vessels
so that gross effects on the circulation do not appear as readily as they do
when the vector is parallel to the long, longitudinal vessels of the body.
The principal limiting factor in transverse G is respiratory. Above 6 G it
is difficult to inspire, so that the duration of tolerance at higher levels
is limited to the breathholding time, which is shortened under conditions of
acceleration by the involuntary increase in muscle activity (including cardiac
Backward acceleration tolerances may
muscle) which occurs in this situation.
in determining tolerance in this
factor
chief
The
reentry.
for
be important
Unlike forward acceleration, backward accelposition is the restraint system.
eration tends to throw the subject from his seat, with a restraint suit distributing the inertial force over wide surfaces, and with multiple tiedown
-points combined with good head restraint, the tolerance to backward acceleration
of a man seated upright closely approaches that of forward acceleration.

,2,526
BIODYNA4MCS OF SPACE FLIGHT
1960
Hiatt, E. P.
In (Wright Air Development Ctr., Wright-Patterson AFB, Ohio) PROCEEDINGS OF
WADC TR
WADC SPACE 'iCHNOLOGY LECTURE SERIES, VOLUME I TECHNICAL AREAS.
137-143
pp.
424;
AD-235
ASTIA
59-732;
ABSTRACT: Man's ability to tolerate the high accelerations anticipated in'space
flight' will be determined in a large part by his position in zhe rocket vehicle.
The acceleration pattern of the launch phase has a variety of sawtooth curves
varying in neight, duration, and number of stages.' Experiences on the large
centrifuge have shown that if man is positioned prope~ii he can tolerate exposure
to 3 peaks of acceleration up to 12 g's and totaling more than' 13.7 g-minutes.
,The best position for the subject is seated, facing forward, with knee6 flexed
When
and the body trunk leaning sl'ightly toward the direction of acceleration.
The
re-entering the atmosphere, re-entry attitude control becomes very critical.
steeper the re-entry ingle the greater the forces which exceed the tolerance of
The
The forward facing subject will be thrown forward into the restraints.
man.
decLlerasuch
tolerate
to
design of the' restraints largely determines man's ability
tion effects.
Respiration is the chief limiting factor in body positions transverse to the accelOther factors involve pain, due to the displacement of body organs,
eration vector.
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Human performance diminishes as the weight of
and abnormal circulatory effects.
Centrifuge experiments,
the body parts are multiplied by the "g's" of acceleration.
loss or discrimination and judgment when using
however, have indicated little
finger-tip controls. There will exist aberrant situations where superimposed
It has been
accelerations will exceed the voluntary tolerance limits of man.
shown that subjects immersed in a tank of water can double their tolerance in
terms of g-minutes without appreciable impairment of mobility. This method still
has not solved either the respiration or body organ displacement problems.
Man's present tolerance limits undoubtedly will be extended by improved support
(AUTHOR)
and restraint equipment.

2,527
1961 PRINCIPLES OF SAFETY MONITORING OF HAZARDOUS RESEARCH ON
Hiatt, E.P.
In Reports on Human Acceleration
ACCELERATION UTILIZING HUMAN SUBJECTS.
(National Academy of Sciences, National Research Council, Washington, D.C.)
Library of Congress Card 61-60055.
Publication No. 901, pp. 1-5.
ASTIA AD 266 077.
ABSTRACT: Since there is an increasing number of devices for studying the
effects of various patterns of acceleration on man, the Acceleration Panel has
endeavored to consolidate the general principles of human experimentation pertiThese are as follows: (1) There
nent to experimental work with these devices.
must be voluntary consent of the subject, who should be made to understand the
(2) The probable gain in knowledge shall justify
hazards to which he is exposed.
(3) The experiment must be designed to limit hazard with adequate
the risk.
preparation, physiologidal measurement for medical monitoring, and provision for
This principle covers the essence
quick termination in the event of emergency.
It would be good if
of safety monitoring and will be expanded with more rules.
definite limits in,"G" units could be given for acceleration investigation, but
this would vary with each experimental situation, not only with the pattern of
acceleration but with the position,-support and restraint of the subject, not to
As a capstone to the rules for safety
mention the variability in subjects.
listed above, it must be said that medical monitoring of acceleration experiments
involving human subjects must be tailored to each situation and involve the
equivalent of good clinical judgment to a large degree.

2,528
1961 REPORTS ON HUMAN ACCELERATION:
Hiatt, E.P., J.P. Meehan, & R. Gal'ambos
PSYCHOLOGICAL TESTING.
ENDPOINTS,
PHYSIOLOGIC
SAFETY MONITORING,
(National Academy of Sciences, National Research Council, Washington, D.C.)
Publication 901; Library of ',ongress Catalog Card No. 61-60055;
ASTIA AD 266 077.
CONTENTS:
Hiatt, E.P., Principles of Safety Monitoring of Hazardous Research on
Acceleration Utilizing Human Subjects;
Meehan, J.P., Subjective Endpoints in Acceleration Experiments;
Galambos, R., Psychological Testing of Subjects Undergoing Acceleration
Stress.
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2,529
Hickam, J.. 3. and W. W. Pryor
1951
*. Clir. Invest. 30:401-405.

CARDIAC OUTPUT IN POSTURAL HYPOTENSION.

2,530
Hickey, J. L. and V. A. Stembridge
1958
OCCURRENCE OF PULMONARY FAT
AND TISSUE EMBOLISM IN AIRCRAFT ACCIDENT FATALITIES
J. of Aviation Medicine 29(11):787-793, November 1958
ABSTRACT:
The incidence of pulmonary fat and tissue embolism as reported
in the literature is briefly reviewed.
One hundred routine autopsy cases
with gross lung tissue available from the files of the Armed Forces Institute
of Pathology were examined for pulmonary fat and tissue embolism.
In
fifty hospital deaths only one instance of fat embolism was found.
In
fifty forensic pathology cases, eleven showed fat embolism and one bone
marrow embolism. Mo ocher tissue embolism was noted in this random sample.
In 236 cases of aircraft accident fatalities having gross lung tissue
available for study, pulmonary fat embolism was found in 120 (50.8 per
cent).
Bone marrow embolism was noted in seventeen cases, cerebral tissue
embolism in three cases and hepatic tissue embolism in two. The occurrence
and mechanism of fat embolism in fatal decompression sickness is discussed
and a case is presented.
Several other cases of aircraft accident fatalities
with pulmonary fat and tissue embolism ate presented.

2,531
Highly, F.M., G.T. Critz, & E. Hendler 1963 DETERMINATION OF HUMAN TOLERANCE
TO NEGATIVE IMPACT ACCELERATION.
PHASE I.
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April,29-May 2, 1963)
CONCLUSIONS:
Human tolerance to tailward impact acceleration is an entity not to
be confused with tolerance to prolonged tailward acceleration as the modalities
are distinct: with impact,,the effect is dependent upon structural strength and
visceral shearing stress, whereas with prolonged acceleration, the effect is
increasingly dependent upon relative fluid shift.
Voluntary tolerance to acceleration is well below the injury threshold and is
influenced by several factors, both human and engineering.
In the present study,
an attempt was made to define voluntary tolerance by the use of a sled mounted on
a platform, rail-directed and pulsed by a controllable hydropneumatic piston.
Favorable factors to the project included healthy human volunteers of above
average physical fitness and motivation, adequate restraint capabilities, and
a minor attenuation of g by sled angle.
Monitoring of the subject by telemetered
vectorcardiography and electroencephalography and by high-speed photography aided
more conventional pre- and post-run physical examinations.

"
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Unfavorable factors included an open seat angle which favored "submarining"
under the torso assembly, a fixed rate of g build-up which increased the
jolt out of proportion to the G increase, and a less than ideal two-pulse
oscillation in the accelerator.
Under these conditions, a final impact tailward acceleration of 10.5 g with
subject acceleration of 17 G, rate of g 8140, was successfully tolerated.
(Author)

2,532
Hill, J.H.

1957

EVALUATION OF THE TORSO-HEAD RESTRAINT SYSTEM AN± THE

INTEGRATED HARNESS RESTRAINT SYSTEM UNDER CONDITIONS OF ACCELERATION
Letter Rept. TED-ADC-AE-5209;
(U.S. Naval Air Dev. Ctr., Johnsville, Pa.)
1959
2621;
2
April
Serial

2,533
Hill, J.H.
1957 PILOT'S ABILITY TO ACTUATE COCKPIT CONTROLS UNDER G CONDITIONS
(U.S. Naval Air Development Center, Johnsville, Pa.)
Rept.

Ted-ADC-AE-6303.1;

NADC-MA-LR21,' April 1,

1957.

ABSTRACT: The purpose of this study was to determine the degree to which the
omnienvironment high altitude full pressure flying suit, as compared to the
summer flight suit, impedes the motor performance of the wearer under G conditions.
Actuation of ejection controls was used-as the test of motor performanc
since it is a gross motor task and any' limitations of the full pressure suit on
performance would be readily apparent.
The ejection seat was installed in the
centrifuge and the subjects wearing the suits were subjected to five conditions
of positive G, v.z., fluctuating--high (max 6.5), constant (3.0), constant full
pressure suits: (a) did not allow sufficient flexion of the legs for use of sti
rups, (b) permitted adequate flexibility of arm movement to pull the face curta
up to and including 3 G, but restricted arm movement to such a degree that the
face curtain could not be reached by any subject at 5 G, (c) did not appear to
restrict less extensive movements of arms and legs, and (d) did not reduce the
lateral movement of the subject under fluctuating G conditions.

2,534
Hill, J. H. and J. L. Brown
1958
COMPARATIVE EVALUATION OF A STANDARD FACECURTAIN AND AN EXPERIMENTAL D-RING LOCATED ON THE SEA.T FRONTAS MODES OF
ACTUATING EJECTION DURING EXPOSURE TO ACCELERATION.
(USN, Air Dev. Ctr.,
Johnsvilie, Pa.)
Rept. TED-ADC-AE-5205, 5 May 1958.
ABSTRACT: A comparative evaluation is presented of a standard face curtain
and an experimental D-ring located on the seat front as modes of actuating

-
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ejection during exposure to acceleration.
The results are presented graphically
in two forms.
The time measures for both the successful and the unsuccessful
attempts to eject
"e considered together in one distribution. The harmonic
mean reaction tiz., (Lhe time required to initiate the ejection procedure)
are presented for the two ejection controls under each orientation as a function
of the G level. The action times, however, are consistently shorter for the
D-ring for all the orientations of acceleration.
It may be concluded that for
ease of access during exposure to sust.ined accelerations in the orientations
which were investigated, an ejection control located on the front of the ejectid
seat is superior to the standard face curtain.

2,535
Hill, J. H., & M. G. Webb
1959
PILOYTS ABILITYTO ACTUATE EJECTION CONTROLS,
FINAL REPORT CONCERNING,
(Naval Air Development Ctr., Johnsville, Pa.)
Rept. No. MA-8-952; Proj. TED ADC AE 5205(NM 15 01 12.3; ASTIA AD-257 520

ABSTRACT:
The purpose of this study was first to determine the effect of acceleration on a pilot's ability to actuate the ejection controls of two makes of
,ejection seats, the McDonnell-Stanley seat equipped with an experimental torsohead restraint system and the Martin-Baker G-5 seat with the integrated harness
restraint system. It was also an objective of the study to determine the
degree to which the Mark V exposure flight suit and Mark IV (Goodrich) and the
AX-83' (Arrowhead) lightweight full pressure flight suit impeded a pilot in the
actuation of the ejection controls when compared to his performance while wearing
the summer flight suit. The results indicate that a pilot, under conditions of
acceleration may not be able to reach either the- face curtain or the D-ring.
Any encumberences such as an exposure suit or a full pressure suit will decrease
the probability of his successful ejection.
Failure of the canopy to jettison
upon operation of ejection control and the subsequent requirement for use of the
emergency actuation control will further decrease this probability if he is wearing an inflated full pressure suit'. (ASTIA)

2,536
Hill, L.
1895 TUE INFLUENCE OF THE FORCE OF GRAVI..Y ON THE CIRCULATION
OF THE BLOOD.
J. Physiol. (London), 15:15-53

2,537
Rill, L., & H. Barnard 1897
THE INFLUENCE OF THE FORCE OF GRAVITY ON THE
CIRCULATION.
PART II.
J. Physiol. (London) 21:323-352
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Hill,

1962
P.R. & E. Schnitzer
Astronautics, 7(9):15-18.
Sept.

ROTATING MANNED SPACE STATIONS.
1962.

ABSTRACT: There are many potential uses of manned space stations, including
the following: (1) gravity research, (2) launch-platform experiments, (3)
space-systems environmental research, (4) conur:-.ications, (5) earth observation, and (6) astronomical observation.
This list shows that few applications
invol':e a requirement for artificial gravity.
Presented is a graph defining
the rotational characteristics needed in conjunction with interpretation of
physiological responses (comfort zone).
Elementary forms (cross, rim, flywheel, cylinder, axial modules, in plane modules) considered for space stations
are evaluated and diagrammed.

2,539
Hill, Thomas C. & Harvey E. Savely 1948 TESTS OF T-8 INDOCTRINATION CATAPULT
ýir Materiel Command, Engineering Division, United States Air Force)
Serial No. MCREXD-695-66K, November 2, 1948.
ASTIA ATI 123 462
ABSTRACT: The Frankford Arsenal was requested to build a catauplt essentially
identical with the T-2 catapuilt, but chambered to fire the M-28 cartridge and
with the provisions for the shear pin eliminated.
Two such catapults, designated
type T-8, were delivered to Headquarters Air Materiel Coima.and in 1948.
To date,
40 ejections have been made with one catapult using the M-28 cartridge. The
results are shown in Appendix I.
After repeated use the velocity developed by
the catapult w'll begin to decrease.
This reduction in velocity is ascribed
by Frankford Arsenal to wear on the intermediate tube, which does not affect
the reliability or safety of the catapult.
From the standpoint of training
value it Pppears that a velocity of at least 44 ft. per second should be produced
by the catapult.
The performance of the T-8 catapult is essentially the same
as that of the T-2 and as such is satisfactory for indoctrination of personnel
on test towers.

2,540
Hill, T.C. and R.S.
(Wright Field,
18 March 1948.

Shaw 1948
PROPOSED TUMBLING STUDIES.
Dayton, Ohio) AMC Memo Rept. MCREXD-695-66J
ASTIA ATI 123 463

ARSTRACT:
In pilot escape from very high speed aircraft by means of ejection
seat or capsule, tumbling is likely to ocvur from eccentric loading of che
ejecting force or aerodynamic instability of the ejected part.
This report
considers possible limiting factors in human toierance to tumbling and outlines
an experimental program for the study of these faccors.
In Appendix I, the
possible disabilities from tumbling-have been outlined and are considered under
four main headings: (a) Vestibular symptoms (b) Injury from very high intra-
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vascular pressures at the outside of the arc. (c) Unconsciousness from interference with cardiac functions.
(d) Structural damage from radial acceleration.
The theoretical relationship between rotational velocity and venous pressure in
the head has been calculated in Appendix #2.
Dangerous magnitudes of venous
pressure as established by previous work on negative acceleration may be expected
at rotational velocities of approximately 2 r.p.s. and above.
(See Appendix #3).
A program is outlined in Appendices #4 and #5 for studying on both vertical and
horizontal centrifuges the effects of tumbling on the human body. These centrifuges are of short radius and so constructed that the center of gravity may be
at, or near, the center of rotation.

2,541

Hillier, G.H.
1962
AIRCRAFT ACCIDENT RECORDDOG.
(Aeroplane and Armament Experimental Establishment, Gt.
Rept.

No. AAEE/Tech/225,

Britain)

ASTIA AD-333 807

2,542
MOTION PICTURE
Hirsch, A. E.
1961 EFFECTS OF SHIP SHOX MlTION ON HUMANS AND DU1MIES
(Motion Picture, Symposium on Biomechanics of Body Restraint and Head'Protection,
Naval Air Material Center, Philadelphia, Pa., June 14-15, 1961)

2,543
Hirsch, A.E.
1962 A COMPARISON OF THE
SPONSIS OF MEN AND DL'MIES TO SHIP
SHOCK MOTIONS.
In Impact Acceleration Stress: Proce din s of a Symposium With a
Comprehensive Chronological Bibliogr phv, Nation&l Academy of Sciences,
National Research Council, Publicati n No. 977, pp. 185-190
ABSTRACT: Tests in which men are expose to hazardous shock environments are
prohibited.
With the exception of a few documented cases of accidental exposures
to injury-producing accelerations, the b lk of our knowledge of man's response to
hazardous shock motions has been derived from dumnmy or animal work. This is a
report on some preliminary findings from tests made to determine the validity of
the use of anthropomorphic dummies to simulate the response of man to intense
accelerations of short duration, such as those met by shipboard personnel during
mine or torpedo attack.

..
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2,544
DISTLRBING EFFECTS OF HORIZONTAL ACCELERATION.
Hirshfeld, C. F.
1932
(Electric Railway Presidents' Conference Committee, New York, N. Y.)
Bulletin No. 3, 27 September 1932.
ABSTRACT: The purpose of the investigation was to discover the best form of
acceleration curve for the rapid starting of a street car, that is, the form

which would cause the least discomfort to standing passengers; and to determine
the maximum acceleration thus attainable. The methods used, the results obtained
and the conclusions that were reached are reported in

the present bulletin.

2,545
1960
PITFALLS IN INTERPRETING ELECHiss, R. J., C. B. Smith, Jr., & L,. E. Lamb
TROCARDIOGRAPHIC CHANGES OCCURRING WT.ILE MONITORING STRESS PROCEDURES.
Jan., 1960
Aerospace Med., 31:9- 18
ABSTRACT: This report has served to emphasize the marked lability of the electrocardiogram under certain physiological stresses which do not in fact impose an.y
major stress upon the cardiovascular system. The changes in the electrocardiogram
frequently noted as a result of stresses are not dissimilar from those clinical
changes noted in the electrocardiograms recorded in the recumbent position in
The significance of the electrocardiographic
individuals with myocardial disease.
changes under simple stresses such as orthostasis, hyperventilation, and pressure
breathing prior to utilizing the electrocardiogram as a monitoring tool during
The influence of decreased ambient pressure
experimental stresses is discussed.
alone on the electrocardiogram in ibdividuals demonstrating orthostatic changes
at ground level has been reported.
No significant difference was detected which
could be attributed to decreased ambient pressure.
2,546
Hitchcock., F.A.
1956
PRESENT STATUS OF SPACE MEDICIE.
1. Astronautics 3(l):41-42, 51-52.
ABSTRACT: In addition to suitable environment in cabin of space ships, there
are certain unavoidable physiologic stresses which must be tolerated, including
accelerative forces incident to take-off frcm earth, effects of gravity free

state, hazards involved in exposure to cosmic radiation and possibility of
collision between space ship and meteorite; from physiologic and medical standpoints there seems to be no insuperable obstacles to space flight.
2,547
Hitchcock,
-

-..... SPACE

F. A.

1956

SOM

CONSIDERATIONS IN REGARD TO THE PHYSIOLOGY OF

FLICHT.

Astronautica Act& Wien 2(1): 20-24.
ABSTRACT:

The physiological

are considered.

stresses

that will be encountered in space flight

Exposure to barometric pressures lower than 47 m Hg (63,000

-
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feet) will produce all of the harmful effects that would occur in a vacuum.
Therefore from a physiological viewpoint any flight above 63,000 feet may be
considered as space flight. In such flights sealed-cabins provided with an air
conditioned artificial atmosphere must be used. While compressed, liquid or
chemical oxygen might be satifactory for flights of short duration the biological
method of providing such atmospheres is probably the best. Thermal stresses
accelerative forces and cosmic radiation are some of the factors which must be
The physiological responses of living animals to a vacuum are
considered.
unsurmountable.
2,548
Hitchcock', F.A.
Modern Med.,

SPACE MEDICINE.
1959
27(18):210-218, 222, 226-228,

18 Sept.

1959.

ABSTRACT: A brief historical survey of early research of space medicine in
the United States is presented.
The engineer and the physiologist will both
The engineer
have an important function in the development of space travel.
must develop three distinct types of space craft, all of which will be different
The physiologist must concentrate his efforts on
in structure and function.
These stresses
the types of stress that passengers and crew will experience.
include: excessive acceleration, weightlessness, extreme heat, explosive
decompression, supply problems, and composition and pressure of atmosphere.

2,549
Hixson, W. C., C. T. Paludan, & S. W. Downs,
TION FOR TWO JUPITER BALLISTIC FLIGHTS.

1960
Jr.
IRE Trans.

PRIMATE BIO-INSTRUMENTAMed. Elect. ME-7:318

ABSTRACT: A description is given of the bioinstrumentation phase of 2 related
Army Jupiter ballistic missile flights (BioFlight 1, Dec. 13, 1958, -nd BioFlight
2, May 28, 1959) involving squirrel monkey passengers (Old Reliable and Baker,
respectively), one of which (Baker) was recovered alive and in good physical condition. Thesz flights marked the initial entry into space and successful return
of a primate under ballistic flight conditions comparable to those to be encountered by man. The relationship of the instrumentation program to the biocapsule
An oudline is
design in terms of the telemetered measurements is described.
presented of the signal conditioning circuits and associated transducers used for
the in-flight telemetry recording of the primate's electrocardiogram, respiration
Instrumentation related to the
rate, chest sounds, and axilla body temperature.
recording of the ambient temperature and pressure of the biocapsule, flash temData illustrations
peratures, and cosmic-ray-particle tracks is also described.
an excerpt from the raw telemetry record received during the free-fall
,include:
portion of the Old Reliable flight, selected segments from the simultaneously
-- _occurring

prelaunch,

electrocardiogram and respiration rate signals received during the

launch,

postbooster cutoff, and free-fall periods for each animal,

the
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respiration signal during the Baker flight shown continuously from the prelaunch
of this measuring
thru the postbooszer cutoff phases to deronstrate the reliability
Except for the temporary 60-second loss of the respiration-rate
technique.
devices performed as desired for the
signal on the Old Reliable flight, all
In the case of the Baker flight, the
entire telemetered flight-data period.
in operating
channels were still
measurement
physiological and environmental
vessel.
recovery
the
aboard
tested
when
condition

2,550
1961
APPLICATION OF THE SYSTEM TRANSFER FUNCTION
HiXson, W. C., & J. I. Niven
I. STEADY-STATE
CONCET TO A MATHEMATICAL DESCRIPTION OF THE LABYRINTH.
NYSTAGNXS RESPONSE TO SEMICIRCULAR CANAL STIMULATION BY ANGULAR ACCELERATION.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla. & the National
Joint Rept. MRO05.13-6001; Subtask 1;
Aeronautics and Space Administration)
Rept. No. 57; and NASA Order No. R-l; ASTIA AD-262 787
Existing theoretical formulations for the description of vestibular
ABSTLRACT:
function are directed toward defining the physical characteristics of the cupulaA more comprehensive format capable of defining the dynamic
endolyrph system.
The interpretive
behavior or performance characteristics would be desirable.
advantages offered by the application of the system transfer function concept to
the description of the human cupula-nystagmus response to angular acceleration
A specific mathematical foL-wlation has beer, developed for this
are discussed.
concept with particular emphasis being given to the damping ratio and to the
undamped characteristic angular frequency parameters 'which have been utilized so
effectively in the control and servomechanisms areas to describe the performance
The theoretical considerations involved in the use of the
of complex systems.
frequency response technique to analyze steady-state nystagmus response to
sinusoidal rotation are rutlined along with a demonstration of an actual experimental procedure which can be used to quantify these relationships.

(AUTHOR)
2,551

FREQUENCY RESPONSE OF THE HUMAN SEMICIRCULAR
1962
Hixson, W. C.,, & J. I. Niven
(Naval
II. NYSTAGýXS PHASE SHIFT AS A MEASURE OF NONLINEARITIES.
CANALS.
School of Aviation Medicine,

1, Rept.

No.

Pensacola,

73; NASA Order No.

Fla.)

Project MR0O5.13-6001

Subtask

R-37, 26 July 1962

The existence of nonlinearities in the steady-state response of the
ABSTRACT:
oculovestibular system to sinusoidal angular acceleration is demonstrated by
evaluation of corneo-retinal potential recordings obtained at rotation frequencies
of 0.02 to 0.20 cps with peak acceleration levels ranging from 10 to 80 deg/sec 2 .
The experimental and theoretical considerations involved in using the nystagmus

,transition technique to study these nonlinearities are discussed and an illustrative.application of their quantification is

presenfed7--(AU

R)

- 768

-

2,552
Hodell, C.K. & A.H. Rosner 1957 EJECTION 3EAT TESTS CONDUCTED ON THE 10,000
FOOT AERODYAM¶IC RESEARCH TRACK AT EDWARDS AIR FORCE BASE
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADX TR 52-63;
Nov. 1957.
ASTIA AD 142 103

4

ABSTRACT: Eight ejection seat tests were cenducted on the 10,000 ft. track from
Dec. 1949 to'July 1950 to analyze the resultant trajectories of the ejection
seat and the acceleration forces'imposed upon a dummy subject.
Thecockpit
mockup was designed to simrlate the forward cockpit opening of the XF-89 airplane
with canopy removed.
Instrumentation in the test carriage consisted o' complete telemetering recording system which transmitted intellihcnce vi. a
mobile transmitter to receiving and recording equipment at a fixed station and
a carriage motion recording system from which carriage velocity was obtained.
Results indicate that ejection accelerations were not accurately determined
because accelcration rocket burnout occurred at or near station of seat ejection,
and the test vehicle porpoised-because of clearance between vehicle slippers and
railhead. The elastic structure of ejection seat and test vehicle, and stretching of harness assembly which held dummy in ejection seat "Iso prevented accurate
measurements.
The deceleration forces imposed on the vehicle and seat were of
such high magnitudes that in-flight seat.trajectories could not be simulated.
-The seat should be ejected in a state of zero acceleration.

2,553
Hodge, J.D., C.C. Kraft, Jr., C.W. Mathews and S.A. Sjoberg 1962 OPERATION
REQUIRE)NTS AND PILS.
In Results of the First U.S. Manned Orbital Space
Flight, February 20, 1962 NASA, Manned Spacecraft Ctr., Pp. 1-3

2,554
Hodgson, V.R., L.M. Patrick & H.R. Lissner
1963 EXPERI.ENTAL REZPONSE OF THE
SEATED HUMAN CADAVER TO ACCELERATION AND JERK WITH AND WITHOUT SEAT CUSHIONS.
(Biomechanics Research Center, Wayne State University) June 1963.
ABSTRACT: This paper describes tests conducted on three cadavers in the seated
position and accelerated in the caudocephal'id direction, with 18 G jerk acceleration and jerk amplitudes to 2600 G's per'second.
Spring seats were used to
observe effect of cushions.
Experiments were-conducted on a 120' verticallaccelerator mounted in an elevator shaft.
Strain gages were mounted on various vertebrae a'-. accelerometers attached to the seat, and on crest of ilium, sternum and,
head.
ach cadaver was restrained with head, arm, leg, shoulder and seat belts.
The objective was to determine the effect of a jerk and cushion noticed on the
response of a cadaver at various levels of acceleration, on the response of the
human cadaver as a spring mass system, and on. strain in the vertebral column.
A number of conclusions were made; among these that no cushion is better than
aly cushion; jerk causes overshoot of strain or acceleration of increase almost
linearly up to a maximum value dependent upon the mean acceleration, the degree
----- of-overshoot of-acceleration on the body increases in seventy with 'distance from
seat, and this overshoot is most severe and critical in some locations in the
posterior parts of the vertebrae due to process interference during caudocephalid
loading of the vertebral column.
(CARI)

.
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2,555
Hoekie, 3. W.
1957
DOFL PROCRAM CENTRIFUGE
(Diamond Ordance Fuze Labs., Washington, D. C.)
15 Jan. 1957,
ASTIA AD 119 558

DOFL rept. no. TR-420

ABSTRACT: The ultralow-g centrifnge, designed and built in 1952 at NBS, was
modified to provide a program centrifuge capable of generating a specific series
of acceleration vs time (g vs t) function. To use the centrifuge, the required
demand curve (g vs t) is replotted to derive the shape of the mask for the curve
follower.
This replotting includes the application of such correction and scaling factors as are required to convert a g vs t function into a proper centrifuge
excitation vs time function. These corrections include conversion of acceleration to rounds/minute and compensation for motor hystersis
The mask is then
inserted into the curve follower which generates an electrical signal in proportion to the shape of the mask.
This signal is fed into the cathode follower
used to isolate the curve tracer from the dc amplifier. The signal from the
cathode follower is amplified by the dc amplifier and then used to excite the
generator which drives the centrifuge motor. Adequate instrumentation of the
centrifuge is provided by a slip-ring assembly which provides 72 circuits.
Preliminary tests indicate that a given g vs t function can be reproduced within
5% of the mask. The centrifuge is being used to test fuzes under development
and is completely satisfactory.

2,556
Hoff,

E. C., & J. F. Fulton
1942
BIBLIOGRAPHY OF AVIATIONI MEDICINE
(Menasha, Wisconsin: George Banta Publishing Co., 1942)

2,557
Hoff, P. M., E. C. Hoff, &'J. F. Fulton
1944
A BIBLIOGRAPHY OF AVIATION MEDICIN•
Supplement
(Menasha, Wisconsin: George Banta Publishing Co., 1944)

2,558
ANALYSIS OF STRESS IN GERMAN AIRPLANES.
1922
Hoff, Wilhelm
(National Advisory Committee for Aeronautics, Washington, D. C.)
MACA Rept. No. 143

2,559
Hoffman, D.H.
1961
TRI-AXIAL AIRLINE SEAT LIMITS ACCELERATION
Aviatior Week July 24, 1961.
Pp. 95-100.
ABSTRACT: New airline transport seat that responds like a shock absorber to
ground impacts has been designed to protect passengers from injury or death
in survivable accidents.
The "tri-axial acceleration seat" uses controlled

- 770 -

movement to dampen the peak g forces imposed on a passenger during sudden
stops.
The rearward facing seat, contoured to furnish protection on three
sides, also would distribute impact g forces over a passenger's entire body,
sparing skcletal joints and vital organs from unendurable pressures.
To obtain 'such resistance, the new seat would: (1) Automatically place reclining passengers in a more upright pcsition to boost their acceleration tolerance.
(2) Move with respect to the fuselage so as to absorb peak accelerations.
(3)
Consist of a metal shell foundation suspended from the cabin ceiling and attached
to the cabin floor.

2,560
ioffu"i.. E.L., S.M. Stubbs and J.R. McGehee. 1961 EFFECT OF A LOAD-ALLEVIATING
Si 7.CTURE ON THE LNDING BEHAVIOR OF A REENTRY-CAPSULE MODEL.
'..ational Aeronautics and Space Administration, Washington, D.C.)
NASA TN D-811
ABSTRACT: A 1/6-scale dynamic model of a reentry capsule, with a compliable
structure of aluminum-alloy legs to reduce impact loads in a simulated parachute
landing, has been tested to determine behavior and accelerations during landings
on concrete, sand, and water.
Several combinations of flight paths and contact
attitudes were investigated.
Model. were also tested with 1/4.1-scale and fullscale rectangular aluminum-alloy legs to evaluate the scaling characteristics of
a compliable metal structure.
A method is shown for calculating the landing
accelerations for the 1/4.1-scale and full-scale leg-tests at a 900 (vertical)
flight-path angle and 00 contact attitude.
2,561
Hogland, R., & J. Thale
1958
RECOVERY FROM A SATELLITE ORBIT.
(Presented at the ARS Semi-annual meeting, Los Angeles
une 9-12,
ARS Preprint 650-58

1958)

2,562
Hoke, H.
1943 MEASUREMENTS OF UNDERCARRIAGE STRESSES DURING LANDING AND
TAXYIN*G
(Lilienthal Gesellschaft, Report No. 169, 1943,
pp. 28-37)
R.A.E. Translation No. 278, ASTIA AD 266614
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2,563
APPLICATION OF BASIC HUMAN ENGINEERING PRINCIPLES TO A
1960
Holcomb, G. A.
Aerospace Medicine 31:674-677
COCKPIT DESIGN.
since World War II, despite the existence
Cockpit design has changed little
engineering data which if utilized,
human
experimental
and
of theoretic
One of the
would have provided the criteria for improved cockpit design.
major obstacles to achieving a satisfying cockpit organization has been the
unilateral design of individual control boxes without regard to the boxes
Task and link analysis techniques were
placed beside it in the cockpit.
extensively used to best locate the controls in the cockpit relative to
each other and their operation. Use of vertical or horizontal lines of
alignment made figure-ground organization easier than other alignment
Controls
It tended to expose more of the panel to the viewer.
schemes.
concepts
coding
Secondary
usage.
and
function
to
according
were grouped
Electrodealing with the size and shape of the control were established.
luminescence or printed circuit lighting was specified to effect the
removal of all lamp housings on panels to relieve clutter.

2,564
HUMAN EXPERIMENTS TO DETERMWINE HUMAN TOLERANCE TO
1960
Holcomb, G. A.
(Paper, Fifth Symposium on Ballistic
LANDING IMPACT IN CAPSULE SYSTEMS.
of Southern California, 31
University
Missile and Space Technology,
August, 1960.)
3 Aug. 1960.
(Stanley Aviation Corp., Denver, Colo.)
ABSTRACT: Capsule systems in general will probably impact on a planet's surface
at velocities of 25 ft/sec. to 30 ft/sec. Present human tolerance to acceleration
allowables in their present form are not considered adequate to guide the designer
The reasons for the inadequacy and
in the design of landing impact hardware.
the various areas of conflicts, ambiguities and voids in methodology are discussHuman ,tests of landing systems are required in the absence of usable allowed.
Experimental drop data using the B-58 Capsule are presented, but the data
ables.
are considered of interest subjectively rather than quantitatively since repeatability is doubtful due to instrumentation inadequacy and positioning techniques.
Correlation of these data with most human tolerance allowables are'not possible.
Human test data has proven the acceptability of the B-58 Capsule Landing system
during vertical impact cond.itons.

2,565
INVESTIGATIONS TO DETERMINE HUMAN
1960
Holcomb, Galen A., M. Huheey, 'et al
TOLERANCE TO SHORT DURATION ACCELERATIONS.
Rept. No. 1217, Nov. 1960
(Stanley Aviation Corp., Denver, Colo.)
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2,566
Holcomb,

Galen A.

1961

B-58 CAPSULE DROP TESTS TO DETERMINE LOAD FACTORS

PRODUCED ON VARIOUS SOILS
(Stanley Aviat. Corp., Denver, Colorado)

Rept. No.

1318; June 1961.

2,567
'Holcomb, G.A.

1961

INVESTIGATIONS TO DETERMINE HUMAN TOLERANCE TO ABRUPT

ACCELERATION IN CAPSULE SYSTEMS.

(Paper, 32nd Annual Meeting, Aerospace Medical Association, 24-27 April
1961, Chicago, Ill.)
ABSTRACT: Landing impact effects are one of the major physiological problems
of capsule systems in general, whether they be atmospheric or space vehicles.
Published human tolerance allowables are basically unusable when evaluating

the accelerations produced by impact with the earth's surface, since the
accelerations measured on a human subject, in most cases, are of shorter
duration and higher rates-of-onset than the allowables describe. Approximately 150 human experiments were undertaken to determine tolerability. Subjects
were dropped on concrete, dirt and sand from heights ranging from 9'9' to 12"0'
at drift velocities up to 23 mph, while strapped in a production type escape
capsule. Accelerations "p to 83 G's were recorded on the subject's sternum.
(Aerospace Medicine 32(3):234-235, Mar. 1961)

2,568
INVESTIGATION TO DETERMINE HUMAN
1961
Holcomb, G.A. & M. Huheey
TOLERANCE TO ABRUPT ACCELERATION IN CAPSULE SYSTEMS.
(Stanley Aviation Corporation, Denver, Colo., April 1961)

2,569
Holcomb, G. A. and M. Huheey
1961
A MINIMAL COMPRESSION FRACTURE OF T-3
AS A RESULT OF IMPACT.
(Presented to the Symposium on Impact Acceleration Stress, San Antonio,
Nov. 1961)
(Stanley Aviation Corp., Denver, Colo.) Nov. 1961
2,570
Holcomb, G. A.
1961
IMPACT STUDIES OF THE UNITED STAIES AEROSPACE INDUSTRY
(Paper, Symposium On Impact Acceleration Stress, Brooks
Air Force Base, San
S Antonio, Texas, November 27-29, 1961)
(Stanley Aviation Corp., Denver, Colo.)
ABSTRACT: Aerospace Industry has engaged extensively in analytical studies of
impact acceleration stress and sparingly in experimental studies. In most cases

-
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studies were the result of the need to evaluate a definite system rather than
a desire to engage in basic research since the present published tolerance to
impact acceleration allowables are limited in their use to the designer.
":he most significant contributions have been the development of mathematical
models and human tolerance to acceleration computers by dynamicists, and experimental data using biological specimens derived from capsule ground landing system
tests. These developments are discussed in detail in this paper.
As a result of analytical and experimental studies accomplished by Aerospace
Industry and industry's chronic problems in designing to present published human
tolerance to acceleration allowables, the following reco mendations are made:
(1) new methods of determining body response be evolved based on mathematical
techniques, (2) experimentations of the future be correlated to the mathematical
approaches provided by dynamic studies, and (3) new experiments be accomplished
to provide extremely abrupt impact acceleration data dealing with both single
pulses and pulses superimposed on sustained accelerations.

2,571
Holcomb, G.A.
1962 IMPACT STUDIES OF THE UNITED STATES AEROSPACE INDUSTRY
In Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive Chronological Bibliography, National Academy of Sciences, National
Research Council, Publication No. 977, pp. 83-119
ABSTRACT: A survey of impact studies of the United States aerospace industry
indicated the f)llowing needs: (1) Further animal studies and experiments,
including a com)rehensive study of comparative anatomy and tissue strength,
to obtain valid endpoint data without the use of human subjects.
Present
human end: oint lata in the impact regime is too sparse to be of statistical
significance.
2) Studies to determine tolerance to complex accelerations,
including abrup pulses super-imposed on sustained acceleration.
(3) Intensive
analytical stud es to evolve usable mathematical techniques in order to facilitate design and reduce long, costly test-programs.
2,572
Holcomb, G. A.
1962
ABRUPT IMPACT ACCELERATION STRESS - DO WE KNOW MAN'S
LIMITATIObS?
(Paper, 33rd Annual Meeting of the Aerospace Medical Assoc.,
9-12 April 1962, Atlantic City, N. J.)

ABSTRACT:
Until the advent of space and capsule systems, man has been returned
to earth after egress from a prime flight vehicle by means of a personal parachute.
Touchdown velocities by this means are 18-20 FPS and man is able to use

-
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his legs to attenuate impact.
However, space or atmospheric capsules, which retain
man inside until impact on the earth, climinate these "shock absorbers." To
assess this configuration in terms of human tolerability, over 150 biological

impact tests have been performed using subjects placed in a supine position inside
a capsule system and subjected to impact on various surfaces including hard dirt,
water, and concrete. Human, black bear, and chimpanzee subjects were used.
The implications from these experiments, together with an analysis of other data,
are that man can probably tolerate impact velocities of 40 FPS or higher when

Biological experiments have also
in a supine position and properly harnessed.
shown accel~rations of over 90,G's (as recorded on the capsule) to be tolerable.
Further implications are that the design of capsule landing systems may
possibly be simplified to take greater advantage of man's tolerance, thus
increasing the payload.

Lerospace Medicine 33(3):363, March 1962)

2,573

"Holcomb, G. A.

1962
B-58 CAPSULE DROP TESTS FROM STANLEY MONORAIL
No. 1376, 10 May 1962
(Stanley Aviation Corp., Denver, Colo.)

2,574
Holcomb, G.A. & M. Huheey

1962

A MINIMAL COMPRESSION FRACTURE OF T-3 AS A

RESULT OF IMPACT.
In Impact Acceleraticn Stress: Proceedings of a Symposium With a Comprehensive Chronological Bibliography, National Academy of Sciences, National
Research Council, Publication No. 977, pp. 191-194
ABSTRACT: A 22-year old male subject performed four drop tests. There were two
water drops and two dirt drops. The only effects from the water drops were two
small non-tender bruises on the right thigh and right groin. The medical examination after the first dirt crop was negative throughout. However, x-rays of the
dorsal spine AP and lateral established the fact that the subject suffered a
compression fracture of the D-3 with loss in height of the centrum amounting to
about 4mi.
Several possibilities of the cause of the fracture are stated.
2,575
1961
PHYSIOLOGICAL INSTRUMENTATION
Holden, G.R., J.R. Smith, & H.A. Smedal
SYSTEFM FOR MEASURING PILOT RESPONSE TO STRESS AT HIGP G AND ZERO G.
(Paper, 32nd Annual Meeting, Aerospace Medical Assoc., 24-27 April 1961,
Chicago, Ill.)
ABSTRACT: A.,airborne physiological instrument system reported in NASA TN
D-351 has been modified and additional tests have been made in the University
These
of Southern California and AMAL centrifuges and in an F-104B airplane.
tests covered various levels of acceleration from zero to 8 g. The measure-
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ments made were, in part: ECG, blood pressure, pulse wave, respiration rate
and volume, and carbon dioxide content of expired air. T.c -!-,a ft.,
tplelead electrocardiograph were recorded, using a unique balance transistor amplifier. Systolic and diastolic blood pressures were measured using an automatic sequencing occluding arm cuff and microphone stethoscope.
Pulse wave
on the wrist was obtained with a vasochromograph and a.c. amplifier.
Several
methods were used to measure respiration rate, and respiration volume was
measured with P wedge spirometer.
The expired air was analyzed for CO2 content
with a very mu-ch modified Bechman LB-I gas analyzer.
The quanitative effects
of short term periods of zero g on pilot control performance were determined
by measuring the tracking accuracy, the equivalent analytical transfer function
and the physiological condition of a subject in the rear seat of an F-104B
airplane being flown in a 60-80 second zero g trajectory.
A tracking task
played back from a tape recorder was presented to the subject on an oscilloscope.
The subject used a sidearm controller to attempt to wipe out his
tracking error.
A small airborne analog computer computed the simulated
airplane's response to the control motion and changed the tracking display
The experiment was repeated and thus affords a direct compariaccordingly.
son with'a study of pilot control behavior previously conducted on groundbased simulator and centrifuge. (J. Aerospace Med. 32(3):235, March 1961')
2,576

Holleman, E.C., N.S. Armstrong and W.H. Andrews
1960 UTILIZATION OF THE
PILOT IN THE LAUNCH AND INJECTION OF A MULTISTAGE ORBITED VEHICLE.
(Paper presented at IAS 28th annual meeting, 25-27 Jan 1960, New York)
Preprint no. 60-16
ABSTRACT: The capacity of human pilots to control the launch of typical miltistage vehicles was investigated under varying conditions of vehicle damping
and stability by fixed-base and centrifuge simulators.
The control task was
found to be well within the capability of human pilots at accelerations up to
15 g.
With a good support system the prime physiologic effect of the acceleration environment was a loss in peripheral vision. The effect was not serious
below 9 g, and was confined within control limits at accelerations of 12-14
g by prebreathing of 100 per cent oxygen.
Use of the pressure suit had little
detrimental effect on performance.
It 31 suggested that full pilot cont-,ol
of space vehicles throughout the launching procedure would provide the most
advantageous condition for effective response to emergency situations.

2,577
Holling, H.E.
1950
TRAVEL SICKNESS
Practitioner,
164: 276
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2,578
lollit, J. H., G. E. Rice, & R. D. Engstrand
FORCES ON MAZE BEHAVIOR OF THE WHITE RAT.

1960

EFFECTS OF ACCELERATION

Psychol.

Rept.

6:185-186

4

2,579
Hollister, N. R., R. Friede, et al.
1958 BIOPHYSICS OF CONCUSSION.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 58-193;
ASTIA AD-203 385
ABSTRACT: Methods were developed for effecting a reproducible experimental concussion. Three principal factors thought to cause concussion were studied:
(1)
rapid deceleration, (2) total force imparted to the skull, and (3) stretch of the
cervical region.
A test drop rig was developed and instrumentation was used to
measure the various force vectors.
The following conclusions were drawn: (1)
total force applied to the skull is not a factor in concussion under the test
conditions; (2) acceleration concussion is riot a factor under the test cooditions;

and' (3) stretch of the cat's neck or some unknown factor, which can be altered by
applying a muscle-tetanizing current, accounts for the concussion produced.
Neurohistopathological studies were carried out and discussed.
(AUTHOR)

2,580
Holme, T.

1961
SEE

[HORIZONTAL-ROTOR CENTRIFUGE CONSTRUCTION REPORT3

Karolinska Institutet

2,581
Holmes, B.
1962
MANNED SPACE FLIGHT.
AIDS Bulletin 12(5):56-59, Oct. 1962.
ABSTRACT: Four National Aeronautics and Space Administration programs, Mercury
one-day missions, Gemini, and Apolli, are discussed together with expected
problem areas. The final phases of the Mercury program (orbital flight of short
duration) are intended to amplify and expand the basic data obtained during the
Glenn and Carpenter flights.
The one-day missions program will extend the time
of weightlessness and allow further assessment of the physiological effects of
this phenomenon.
This extension is of prime imperta:,ce since during the lunar
mission the astronauts will be weightless for some five days.
The Gewini program will extend capability to orbital flight for two men for approximately
10 days.
Aims Z.f Llkis program are to develop rendezvous techniques and gain
further insight on the effect of prolonged weightlessness.
The fourth major
program, Project Apollo, will be the logical culmination of the previous three
programs.
It ts aimed at landing men on the Moon and returning them to Earth.
The problems raised by these programs are not insurmountable, and many of them
can be recognized far enough in advance to perform the research and development
necessary to solve them.
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2,582
Dolsopple, J.Q.,

1923

SOW EFFECTS OF DURATION AND DIRECTIONI OF ROTATION

ON POST-ROTATION NYSTAQIJS.

J. Comp. Psychol. 3: 85-100

2,583
AN EXPLANATION FOR THE UNEQUAL REDUCTION IN
1924
Holsopple, J. Q.
POST-ROTATION NYSTAGMUS FOLLOWING ROTATION PRACTICE IN ONLY ONE DIRECTION.
J. Comp. Psychol. 4:185-193

2,584
SPACE AND THE NON-AUDITORY LABYRINTH.
1929
Holsopple, J. Q.
In The Foundation of Experimental Psychololzy (Worchester,
414-433.
Univ. Press).

Mass.:

Clark

ABSTRACT: 'There is a perception of space which cannot be explained in terms of
In normal life vestibular experience
sensory~data without using the vestibule.
seems dependent upon spatial factors, but it is not necessarily any more so
The characteristics of the perceptions which follow
than any other experience.
The stimulus for the receptor
vestibular stimulation are practically unknown.
The receptor
bodily axes.
the
of
is an angular acceleration around any one
Their
canals.
semi-circular
the
and
vestibule
mechanism consists of the
which shows
muscles,
antagonistic
of
tonicity
of
changes
in
stimulation results
itself especially in connection with nystagmus and past-pointing, but is general
as shown by nausea and inability to balance oneself. Practice will modify the
Some of the difficulties and possibilities in vestibular
vestibular response.
research are enumerated.

2,585
THE EFFECT OF CENTRFUGAL FORCE ON THE CAROTID BLOOD
1942
Holt, J.P.
PRESSURE OF DOGS AND THE USE OF A WATER SUIT' IN MODIFYING THIS EFFECT.
(National Research Council, Committee on Aviation Medicine, Washington,
CAM No,. 63, 11 Aug. 1942.

D.C.)

ABSTRACT: Nor.-.zl healthy dogs with a resting blood pressure of 150-160 mm Hg
were placed under sodium barbital anaesthesia, their tracheas cannulated, the
They were placed
carotid arteries exposed and blood pressure recorded directly.
on a 7.15 ft. radius centrifuge and subjected to various values of "g" of from
30 seconds to 10 minutes.
Between 4.28 and 5.63 "g", if the dogs were centrifuged unprotected, in an empty
plethysmograph, or in a loose canvas suit, blood pressure fell 98% of its original
If the dogs were protected by a water filled plethysmograph or a canvas
value.
suit containing a water filled abdominal bladder and tubes down the hind legs,
blood pressure fell only 44% at the same value of "g".

-.-
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2,586

Holtermann, H.
1956
GEDANKEN ZUR SEEKRAFKHEIT UND ERFAHRUNGEN MIT EINIGEN
NEUEREN BEHANDLUNGSMETHODEN.
(REFLECTIONS ON SEA-SICKiESS AND EXPERIENCES
WITH SOME NEW THREATMENY METHODS)
17 Feb. 1956 Mtlnchener medizinische Wochenschrift (MUnchen) 98(7):229-231,
ABSTRACT:
A report is given on susceptibility to seasickness, the incidence of
which is estimated at 907.
Habituation to the conditions at sea does not develop
in 5-10% of the subjects.
The symptoms generally occur in a certain sequence.
There appear to be two different kinds of seasickness: (1) the well-known form
with nausea and vomiting, and (2) instead of these symptoms a severe headache.
Both kinds are attributed to differential irritability of the cerebral nuclei.
The etiological causes of seasickness are outlined and fear is considered an important factor.
Several therapeutic measures are discussed.
Administration of
Nestargel was tried as a supplementary medication.
Its effects are based on its
thickening action on the stomach contents.
After its administration vomiting was
red...ced. Megaphen has been effective in cases confined to bed. The beneficial
effect of Benadon (vitamin B6) was confirmed, particularly when administered by
suppositories.
Its harmlessness and lack of side-effects are emphasized.
(AUTHOR)

2,587

Hood, J.D., & C.R. Pfaltz 1954
OBSERVATIONS UPON THE EFFECTS OF REPEATED
STIMnlATION UPON ROTATIONAL AND CALORIC NySTAGMUS.
J.

Physiol.

124:130-144

ABSTRACT:
Nystagmic responses in rabbits subjected to repeated angular
accelerations of low intensity (50/sec. 2 for a period of 10 sec. followed by
a period of rotation at constant velocity for 60 sec.) underwent a marked
decline which was dependent upon the number of stimuli applied.
This response
decline (R.D.) phenomenon was unaccomparied by any change in the latent period
of the nystagmic response.
The mechanism of the R.D. phenomenon is thought to
be allied with habituation, wherein innate responses of the central nervous
system to certain relatively simple stimuli, especially those of'potential v-.lue
as warnings of danger, wane as the stimuli continue for a long period without
unfavorable results.
The nystagmic responses to repeated monaural caloric
stimuli (a flow of water at temperature of 250 C. for 10 sec. into ,the ear) did
not undergo any significant decline, and the physiological independence of
responses to rotational and caloric stimuli is discussed.

2,588
Hook,

R.E., A.M. Adair and J.W. Spretnak 1960 AN INVESTIGATION OF THE
CENTRIFUGAL FORCE LOADING METhOD OF CREEP TESTING

(Wright Air Development Center, Wright-Patterson Air Force Base, Ohio)
WADC TR-59-779, Proj. 7021, Task 70627, -March 1960, ASTIA AD 236657
ABSTRACT:
A centrifugal force loading creep testing machine was designed,
constructed, and tested.
Creep data were obtained for electrolytic tougtpitch copper and evaluated.
Binary Ni-Al alloys demonstrate the usefulness of

.779

.

this machine for obtaining relative creep strength data.
The data on copper reveals that the specimen grain size has a bearing on
A smaller degree of dispersioa was associated with
the degree of dispersion.
a smaller grain size. Heat-treated and prepared identically, specimens from
different rods exhibited a significant variation in creep behavior. This variation
was attributed to small differences in metallurgical structure, probably due
to prior thermal and mechanical history.
Tests on binary Ni-Al alloys revealed significant creep strength differences.
Considerable scatter of the data for each alloy did not affect the determination
of the relative creep strengths.
The centrifugal force loading method of creep testing provides an inexpensive
evaluation of relative creep strengths of materials.

2,589
1924 THE PHYSIOLOGICAL EFFECTS OF AIR
Hooker, D.R.
Physiol. 67:219-274.

CONCUSSION Amer.

J.

2,590
Hooker, G.V., M.H. Duffner, A.S. Dann & D.C. Yates 1961 AIR FORCE SCIENTIFIC
VOIUME I.
RESEARCH BIBLIOGRAPHY 1950 - 1956.
Washington, D.C.)
Research,
(USAF Office of Scientific'
450.
AFOSR 700, ASTIA AD 265
ABSTRACT: This bibliogra-',v includes abstracts of technical notes, technical
reports, journal articles, books, symposium proceedings, and monographs produced
and published by scientists supported 'in whole cr in part by the Air Force
Office of Scientific Research for the period 1954 through 1956, plus earlier
These abstracts are multidisciplinary covering
reports back through 1950.
physics, chemistry, engineering sciences (subserving mechanics and propulsion),'
The arrangement
life sciences (biological, behavioral), and mathematics.
provides a rough subject grouping with the detailed subject index leading into
(Tufts)
Several indices are included.
clusters of like reports.

2,591
Hoover, G.N. & F.R. Johanson 1960 PROBLEMS IN INSTRUMENTATION FOR VYNAMTIC
SUBJECTS
Proc. National Electronics Conf. 16: 659-671, 1960
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2,592
RECENT DEVELOPMENTS IN AVIATION MEDICINE
1960
Horak, J.
Abstract: -South African Medical J. (Cape Town) 34(28):582,

9 July 1960

ABSTRACT: A sunimary is given of a paper presented at the Staff Scientific Meeting of the South African Institute for Medical Research, held at Johannesburg,
The paper dealt with three important factors affecting space
on March 8, 1960.
flight: (1) the physical environment of space, (2) speed and space vehicles in
relation to linear, angular, and radial acceleration; and (3) eistances space
The medical problems of space
ships will travel over and away from the earth.
spatial disorientation, and the
weightlessness,
including
discussed,
flight were
normal physiological environthe
preserve
to
devices
and
phenomenon,
"break-off"

ment were outlined.

(South African Medical J.

(Cape Town) 34(28):582,

9 July 1960

-2,593
SPACE MEDICINE.
1960
Horak, J.
South African Med. J. (Cape Town) 34(53):1117-1122,

31 Dec. 1960

ABSTRACT: Current space travel may be classified as being in a phase of
global space-equivalent flight, as defined by the combined factors of the
physiological and mechanical properties of the space environment, the speeds
attained in space flight, and the distances rockets travel over and away from
The attendant medical problems are basically those ofhigh altitude
the earth.
know it today, and most of the problems involved in true space
as
we
flight
flight are encountered in the stage of global space-equivalent flight.

2,594
Horn,

1818

BESCHREIB1U7G DER IN DER IRREANSTALT DES KONIGLICHEN

CHARITEKRANKENHTAUSES ZU BERLIN GEBRAUCHLICHEN DREHMASCHINEN, IHRER
WIRKUND UND ANWEN.DUVNG BEI GEISTESKRAN-KEN (DESCRIPTION OF THE ROTATION
MACHINE USED IN THE INSANE ASSYLUM OF THE ROYAL CHARITY HOSPITAL IN
BERLIN, ITS WORKING AND USE WITH %ENTALLY ILL.
Nasses Z. Psych. Aertze 1:219-230

ABSTRACT: At the beginning of the 19th century, in the psvchiatric clinic
of the Charite Hospital in Berlin, a centrifuge of quite large dimensions
and efficiency was used in the treatment of patients suffering from mental
disease. Its diameter was aprox. 13.12 ft. and at 40-50 rpm it produced up
to 5 g at the periphery. Patients being tested on this machine were o')served
and physcians recorded for-the first time the marked effects of centrifugal
forces on circulation and respiration (changes in respir ation, heart rate,
and blood dist:ibution ).
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2,595
1962 BIOLOGY IN SPACE
Horowitz, N.H.
Federa ion Proceedings, 21(4, part I): 687-691.

July-Aug.

1962

ABSTRACT: Biology is involved in the national space program in three princip-"
(I) in the man-in-space effort; (2) in the investigation of the biological
areas:
effects of the space environment; and (3)'in the search for extraterrestrial
life. Mars, and possibly Venus, is sufficiently similar to the Earth to provide
a test of the idea that life arises wherever conditions exist for the synthesis
Experiments (ultraviolet and infrared
and evolution of organic compounds.
spectroscopy of surface atmospheres, landing vehicle experiments with television
photography, microscopy, etc.) currently considered for investigating the biology
Sterilization of all spacecraft landing on the Moon or
of Mars are discussed.
planets and the possibility of back-contamination are reviewed, along with the
evidence for possible life in meteorites.

2,596
Horvath, S.M. and W.B.

Shelley

1946

EXPERIMENTAL STUDY OF AIR BLAST INJURIES

U.lS. Army Med. Dept. 6:761-770
2,597
Hosken, Bobbie 1959 ENGINEERING PSYCHOLOGY BRANCH BIBLIOGRAPHY
(U.S. Naval Research Laboratory, Washington, D.C,)August 1959. ASTIA AD 226398
This bibliography is a revision to date of the bibliography compiled
ABSTRACT:
Allunclassified reports issued by the Engineering
by Daniel Fallon, July 1957.
Psychology Branch between its founding on October 1, 1945, and the present
are listed in chronological order.

2,598
Houbolt, J.C. & S.A. Batterson 1960 SOME LANDING STIJDIES PERTINENT TO
GLIDER-REENTRY VEHICLES (Langley Research Center, Langley Station,Va.)
ASTIA AD 241 615
NASA Technical Note D-448, Aug. 1960, N62-71022.
The results presented may serve as guidelines for consideration of
ABSTRACT:
The effect of the initial
landing problems of glider-reentry configurations.
conditions of sinking velocity, angle of attack, and pitch rate on impact
severity and the effect of locating the rear gear in various positions are.
Some information in included regarding the influence of landingdiscussed.
Preliminary experimental results on the
gear location on effective masses.
slide-out phase of landing include sliding and rolling friction coeffIc.ents
that have been determined "row tests of various skids and all-metal wheels.
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2,599
1962
THE ORIGIN OF BLACK-OUT.
Howard, L.P.
In Armand Mercier, ed. Visual Problems In Aviation Medicine
(New York: The Macmillan Company, 1962) Pp. 71-77
ABSTRACT: This paper presents the results of A number of approaches to the
problem of the origin and site of black-out.
During tests it was found that
,subjects undergoing accelerations well above their black-out thresholds can
perceive light if the stimulus is sufficiently strong.
The apparent brightless
of successive stimuli decreases, and vision is finally lost. The time-course
of the phenomena, the conditions under which they occur, point to a reserve of
function in the anaemic retina. The decrement and final loss of vision under
these conditions is due to a failure of transvission of nervous impulses.
The
direct pupillary reflex may outl'ast vib#on. There is no detectable difference
between pressure blindness and the black-out of acceleration.
The site of the
disturbance of function is within the retina but beyond the point where visual
and reflex pathways diverge.

2,600
Howard, P., & G. H. Byford
1956
THRESHOLD DETERMINATION TEC11NIQUES ON THE
.HUMAN CENTRIFUGE.
(RAF Institute of Aviation Medicine, Farnborough,
England)
FPRC Memo 75, Sept. 1956
ABSTRACT:
In an endeavour to find a more satisfactory solution to the problem
of determining g thresholds, experiments with several visual methods have been
carried out in this laboratory; e.g. colour vision, and brightness or contrast
discrimination, ana one which appears to offer considerable promise is briefly
described in this interim report.
In the experiments carried out so far, it appears that the loss of a central
target lamp, at an intensity of between 0.2 and 0.8 log. units above the visual
threshold, provides a more satisfactory measurement of g threshold than any
other system so far tried.
The two important practical differences between the peripheral lights
system and that suggested here are (a) the end-point is considerably more
clear-cut, and (b) the threshold determined is some 0.5 to 1.5 g below that
obtained by other methods, resulting in increased safety and in decreased strain
on the subject. The lamp intensity can be so chosen that if, after the disappearance of the target, the goggles are lifted, vision is normal - a convincing
demonstration that loss of central vision can be employed with safety.

2,601
llward_,_P
1957
THE TEC1•IQUE OF T.IRESHOLD DETERMINATION ON THE HUMAN
CENTRIFUGE.
(Con-j.1nication to the Second European ConesfAviatlon
Medicine, Stockholm.)

/

. 783

.

2,602
1958 CHANGE IN VASCULAR RESISTANCE OF THE FOREARM
Howard, P. and J.S. Garrow
AND HAND DURING RADIAL ACCELERATION.
j. Physiol. 143:83P-84P
ABSTRACT: Measurements of blood flow in the forearm have been made on the human
centrifuge using the mercury-in-rubber strain gýuge method or Whitney (1949).
Vascular resistance has been estimated by the arterial 'run-off' method recently
During radial acceleration, blood
reported (H~yter & Sharpey-Schafer, 1958).
flow through the forearm segment diminishes out of proportion to the fall in
The vascular resistance
arterial blood pressure, and the 'run-off' index rises.
in the hand also increases.

2,603
Howard,

P.
1959
CHANGES IN THE CARDIAC OUTPUT DURING POSITIVE RADIAL
ACCELERATION.
(Paper, Proceedings of the Physiological Society, Physiology Institute,
Newport Road, Cardiff, 17-18 April 1959).

ABSTRACT:
It is known that positive radial acceleration (centrifugal force
acting in the head-to-foot direction) produces profound changes in the dynamics
The output of the heart is likely to be affected by these
of the circulation.
changes but hitherto no experimental confirmation of this assumption has been
presented.
The direct Fick method was used to determine the cardiac output in two subjects.
A polythene catheter was inserted into the right atrium via an antecubital vein;
The
its position being confirmed by examination of the pressure wave form.
subject lay supine on the end of the human centrifuge, with the legs extended.
Gas and blood samples were analysed by the Haldane and Van Slyke methods, respectively, and from the results the oxygen consumption and cardiac output were
calculated.
At 2 g the output was reduced to approximately 68% of the resting value, and at
Because of the concomitant increase in heart rate
2.4 g it fell to about 60%.
in both cases the oxygen
the changes in stroke volume were greater stil.
consumption rose by about one-third during the t'yposure.
These results may be compared with those obtained after tipping from the horizontal
to the erect posture (equivalent to a radial acceleration of 1 g) which produces
(J. Physiol. (London) 147(Pt. 2):
an average decrease of cardiac output of 25%.
49-50P, 2 Sept. 1959)
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2,604
Howard,

1959
CHANCES IN PERIPHERAL VASCULAR RESISTANCE DURING RADIAL
P.
(Paper, Meeting of Aero Medical Association, Statler
ACCELERATION.
Los
Angeles, April 27-29, 1959)
Hotel,
Hilton

ABSTRACT: Simultaneous measurements of arterial blood pressure and of blood
flow through a forearm segment have been used to calculate the peripheral vascular resistance during exposure to 2G and 3G on the human centrifuge. VasOconstriction has been demonstrated with'subsequent vasodilation when the stress
is removed. The method used has some disadvantages. It requires a long exposure
to the acceleration (5-10 minutes), and cannot be employed in studies of negative
G. A simple method of assessing changes in vasomotor tone, depending upon the
rate of decline of pressure in an occluded artery, has been used to extend the
work. It has been found that the vasoconstriction increases progressively up to
8 G, which was the highest value employed. With negative G. a decrease in vascular resistance occurs, which is likewise proportional to the level of accelera(J. Aviation Med. 30(3):188, March 1959)
tion.

2,605
1959
PHYSIOLOGICAL RESEARCH ON THE HLUMN CENTRIFUGE.
Howard, P.
(RAF, Institute of Aviation Medicine, Farnborough, England; North Atlantic
Treaty Organization, Advisory Group for Aeronautical Research & Development;
Sept. 1959
Aero-Medical Panel, Aachen, Germany)

2,606
SOME OBSERVATIONS ON THE EEG DURING
1959
Howard, P. and M. K. Browne
CENTRIFUGAL ACCELERATION.
(International EEG Congress, Marseilles, 1959)
2,607
MECHANISMS OF INJr.RY DURING WHOLE BODY
1959
Howard, P. and F. Latham
DECELERATION.
(RAF Institute of Aviation Medicine, Farnborough) FPRC Memo. 100

2,608
THE EEG AND BLACKOUT.
1959
Howard, P. and C. P. Mc-Evedy
(IVth European Congress of Aviation Med., Rome, 1959)

-
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2,609
Howard, P. and M. K. Browne
1960
A STUDY OF UNCONSCIOUSNESS ON THE HUMAN
CENTRIFUGE.
Proc. Roy. Soc. Med. 53:99-100, Feb. 1960.

2,610
Howard, P.
1961
PHYSIOLOGICAL PROBLEMS OF SPACE FLIGHT.
New Scientist (London) 10(23i):106-108.
April 1961.

ABSTRACT: This is a presentation of the problems of acceleration, deceleration,
and weightlessness during space flight.
Centrifuge studies have been the

source of most acceleration studies. Controlled parabolic flight studies in
which the weightless state was sustained for about forty seconds have yielded
information on feeding, drinking and excreting waste products during weightlessness and the effects of the weightless state on the nervous system. Because
deceleration and acceleration have the same properties, the same precaucions
must be taken to avoid exceeding the limits of tolerance. Deceleration limits
during re-entry is discussed.
2,611
Howard, P.
1963
ACCELERATION RESEARCH AND AEROSPACE MEDICINE.
Med. J. Aust.1.k425-427, 23 March 1963.

2,612
Howard, I. P. & W. P. Templeton
1963
A CRITICAL NOTE On THE USE OF THE
HUMAN CENTRIFUGE.
Amer. J, Physiol. ,76:150-152, March 1963.
2,613
Howarth, C. 1.

1956

THE TIME COURSE OF PRESSURE BLINDNESS.

(RAF, Institute of Aviation Medicine,
ASTIA AD-112 721

Farnborough)

FPRC No.

968;

ABSTRACT:
When pressure is applied to th.c eyeball in excess of 120 m-. Hg, vision
decreases progressively from the periphery of tt- visual field until finally the eye
becomes blind.
Three possible causes of the restcic.ion of peripheral vision
during retinal ischaemia are suggested: the higher sensitivity of the fovea; a
possible storeage of oxygen in the macular pigment; and the greater effectiveness
of a minimal blood flow around the optic disc and along the course of the main
retinal arteries.
It has been shown that the last area of the retina to remain

active during ischaemia lies between the fovea and the optic disc so that no one
of these can be the single explanation of the form of the restricted visual field.

Since foveal vision is not so insensitive to ischaemia as has been assumed, it is
suggested that it may provide the most sensitive tests of aircrev X thresholds.
(AUTHOR)

-
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2,614
Howe, J. T.

1962

THEORY OF HIGH-SPEED-IMPACT ATTENUATION BY GAS BAGS.

(National Aeronautics and Space Administration,
ASTIA AD 274 588.
note D-1298, April 1962.

Washington, D.

C.)

Technical

ABSTRACT: A theory is developed for the one-dimensional motion of a cylindrical
The effect of shock waves in the gas as
gas bag used as an impact cushion.
The applicability of the theory
considered.
is
skin
bag
well as stress in the
is discussed and the regime
moon
the
on
and
atmosphere
an
in
both
to landings
a series expansion for comof
use
The
is
presented.
theory
the
of
validity
of
puting shock-wave properties in the analysis, the strong shock approximation,
The regime of physical
and the exact shock relations are compared and discussed.
parameters for which both the wave model and the series expansion are valid if
The method of application of the theory to impact problems is outlinpresented.
(Author)
ed.

2,615
SWINe, TEST FOLLOW-UPS.
1942
Howlett, J.G.
Report #C-2879,
(National Research Council, Canada)

27 August 1942

A preliminary report is made of the follow-up between incidence of
ABSTRACT:
airsickness and incidence of swing sickness in aircrew.

2,616
THE EFFECT OF POSITION
1943
Howlett, J.G., T.E.M. Wardill and J.R. Brett
ON THE INCIDENCE OF SWING SICKNESS.
(National Research Council, Canada) Report #C-2507, 5 April 1943

Under the conditions of these experiments, regardless vf position
ABSTRACT:
of the body, if the head is placed so that the G changes occur in a direction
perpendicular to the plane of'the lines joining each external auditory meatus
to the lateral canthus of che eye on the same side the sickness incidence is
When the G changes occur in a direction parallel to this plane
considerable.
When the G changes occur in a
the sickness incidence is greatly reduced.
direction parallel to this plane the sickness incidence is greatly reduced.
dhen the C changes act parallel to this plane and when the head rests on the
middle of the occiput, or is rotated forty-five or ninety degrees from this
position, the sickness incidence is even lower than when the head rests on
the middle of the forehead or is rotated forty-five degrees to either side.

2,617
Howlett, J.G., T.E.M. Wardill and J.R. Brett

1943

THE UPlCT OF

POSITION4 ON THE INCIKNCZ O swiG SICKNESS.
Report #C-2508,
(National Research Council, Canada)

7 May 1943

ABSTRACT: The incidence of sickness on the swing was low when subjects were
swung through an angle of 600, in the supine position with the head resting
on the middle of the occiput and with the reference plane perpendicular to
When the resultant force was perpendicular to the reference
the swing base.
plane but through the head in an inferior superior direction the incidence
of sickness was significantly lover than when acting in the superior inferior
direction.

2,618
A SPECULATIOtN ON1THE ISCHANISM OF
1943
Howlett, J.G. and J.R. Brett
UTRICULAR RESPONSE TO STDIMLATION IN MOTION SICKNESS.
Report C-2509, 7 May 1943
(National Research Council, Canada)
Reference is made to MacNally and Stuart who attributed motion
ABSTRACT:
sickness to vertical linear acceleration and their effect on the utricle on
basis of the anatomy of this organ described by Quiz. The speculation is
advanced that only the vertical position will allow acceleration to act on
the otolith to stimalate the macula in the utricle.

2,619
THE EFFECT OF POSITION ON THE LNCINC1
1945
Howlett, J.G., et al.,
(National Research Council, Canada)
SWING SICKNESS.

OF

Report for No. 6 Medical Selection Board, April 1945.

2,620
MOITION SICXNESS.
1957
Howlett, J.G.
Canadian Med. Assoc.. Jour. (Toronto), 76(10): 871-873.

May 15, 1957

ABSTRACT: Different types of motion sickness are reviewed with su estion
that susceptibility may be s;,ecific to the type of motion. Althoug]
adaptation usually occurs,

it will not protect against another type of motion.

The mechanism for production of motion sickness seems to be a central nervous
system response to linear acceleration sti-mulating the semicircular canals.
Evidence from ablation studies in dogs are concerned in the genesis of notion
Treatment is largely prophylactic by means of Benadryl, Dameine,
sickness.
Phenergan, Artane (benzhexol), hyoscine rydrobromide, or Mosidol (thiobarbituric acid compound)
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2,621
Hoyer, S.

1959

THE ANALYTICAL MECHANICS OF RATE OF ONSET,

(Air Research & Development Command,

AFMDC-TN-59-26, October.
ABSTRACT:

Holloman AFK,

4

N.Mex.)

1959

The system consists of a mass connected by a linear spring to a

moving frame.
It also includes the effect of a Newtonian dashpot connected to;
oppose relative motion between the nass and the frame.
The force in the coup-

ling spring is determined as a fiiction of the motion of the frame and depends
on the acceleration of the frame,, and on higher derivatives of the position of
the frame with respect to time. We are particularly interested in the effect on
spring force of the rate of onset of acceleration of the frame.

2,622
Hubach,

J.C.

1932

GEVA

VAN BET VLIEGEN

ET
SNELLE VLIEGTUIGEN

(Dangers of

Flying in Fast Airplanes from Medical Vie~oir.t)

Geneesk. Tiidschr. Ned. -Ind.

(Jakarta) 72: 98-0105

2,623
Huber,,J., & P. Garsaux
1956
LES PROBLEES MEDICAUX CAUSES PAR LA NAVIGATION
Bulletin de l'AcadL~mie
AERIENNE (MEDICAL PROBLEMS CAUSED BY FLIGHT)
nationale de mddecine (Paris) 140(3-4):37-38, 24 Jan. 1956
ABSTRACT: Mention is made of French and international associations, composed of
physicians, physiologists and'hygienists, concerned with the study and control of
the problems arising from flight. Major problems deal with the effects of accelerations, the effects of altitude, climate and time changes, and flight disorders.
Formulation of regulations for the required physical aptitudes of flight candidates, and determination of the maximum flying time for flight personnel are also
considered.

2,624
Huckabay, Jaries D. 1960 A STLTDY OF TVI PLASTIC DEFORMATION OF A SLNGLE-DECREEOF-FReEDOM SYSTEM SUBJECTED TO LMPU'LSIVE LOADING
,The University ofTexas, Structural Mechanics Research Laboratory, for

Quarterz-aster Research and Engineering Co=nTand) Contract DA 19-129-Q•M-1383
ABSTRACT: As a third step in an effort to establish criteria of damage susceptibility for com-plex system.s subjected to impact loading, the effects of the
individual paraieters influencing the final permanent deformation of a single-

degree-of-frecdoi system are studied.
An --:z,2nsive dimensional analysis of the problem was made, and the insight
thus provided was used as a guide in making the experimental study.
Final

permanent deformations resulting from impacts having a range of pulse durations

789

The results are presented ifigraphical
and peak accelerations were observed.
form.
Peak acceleration appears to have an important influence on the permanent
The individual effects of .time ratio and impulse could' not be
deformation.
isolated experimentally, and the effect produced by combined changes in ahese
two factors is not clear.
2,625'
1961
HECHMNISMS INVOLVED IN 1TE PRODICTION OF KW
Huelke, D. F.
4 DIBULAR FRACI.--Symphyseal Impacts.
A Study with the "Stresscoat" Technique.
TURES.
Jr. Dent. Resch. 40:1042-1056.

2,626
'1962 BIOMECHANICAL STUDIES ON THE BONES OF THE'FACE (Panel
Huelke, Donald F.
Disc,,ss ion)
Proceedings of a Symposium With a Comprehensive
Impact Acceleration Stress:
(In:
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 131-134)
ABSTRACT: Until recently no serious investigations on the facial bones, with
Our preliminary
regard to their mode of fracturing, has been carried out.
investigations reveal that the bones of the face, like those elsewhere in the
body, fracture due to tensile failure and in specific, fractures of the lower
jaw usually occur in the area of impact and at the narrow, neck of the mandible.
In our studies we are using non-destructive testing methods -- Stresscoat and
strain gages, and destructive testings involving fracture producing impacts,
strain gages, and high speed cinematography on individual bones and intact heads.
Further research into the problem of mid-face fractures needs to be
carried out and a program into the biomechanics of skin and soft itssue should be
initiated. The fracturing characteristics of skin, soft tissue, and bones, their
Only these data
level of energy absorption and dissipation need to be studied.
of
protection
for
specifications
design
for
information
can give the needed
the individual exposed to a variety of impacts.

2,627
Hughes, Gordon & Clive D. Leedham 1962 NOTES ON TEST SLED MEASUREMENTS AT
THE HOLLOMAN TRACK
(Air Force Office of 'Scientific Research, United States Air Force)
APOSR/DRA-62-1, January 1962. ASTIA AD 276108
ABSTRACT: The quality of seeing at the Holloman track, being basic to all
An analysis
optical measurement methods to be described, has been measured.
of possible optical systems for yaw, pitch, and roll measurement is reported.
Based on this analysis, one optical measurement method is proposed for each

-790

The analysis of space time data for test package vibrations
attitude component.
is -liscussed in terms of the spacing of velocity measuring points along the
track. A method is proposed to measure test package velocity rather than sled
velocity relative to the track.

2,628
LIVESTIGATIONS TO DETERMINE HU.MAI TOLERANCE
1960
& C. F. Siumons
(Stanley Aviation Corp., Denver, Colo.)
TO SHORT DURATION ACCELERATIONS.
Doc. No. 1217; Contract No. AF 33(600)36200; 2 Nov. 1960

lluheey, M.,

2,629
VESTIBULAR ROTATORY AND OPTOKNETIC
Buizinga, E., & P. van der Meulen 1951
Ann. Otol. Rhinol. Laryngol. 60:927-947
REACTIONS I0 THE PIGEON.

2,630
Hulk, J., & L. B. W. Jongkees
11. THE ,N01AL CUNULOGRAM.

1948
TURNING TEST WITH •&ALL RE(XLABLE STIMULI.
J. Laryng. and Otol. 62:70-75

2,631
1956
A STUDY OF THE CRASHES
Human Factors Research. Inc., ýos Angeles, Calif.
(Human Factors
DURING LANDING OF TWO INSRLMENTED F6F DRONE AIRCRAFT.
Research, Inc., Los Angel s, Calif.) Technical Rept. No. 2 on "Measurement
of Forces Affecting Human Bodies in Aircraft Accidents"; Subcontract to
Management & Marketing Re earch Corp., Contract Nonr-152700; ASTIA AD-93 35 2;
ABSTRACT:
Research was undert ken for developing a method of recording deceleration forces in airplane crashe . Self-actuating accelerometers were mounted in
the seats of two F6F drone ai raft prior to take off. Upon stimulation with a
force of 8 g or more, the accelerometer starts and records the force patterns for
8 sec.
Two airplanes which were crashed during landing struck the runway nose
Results indicated that the method was
down at approximately the same angle.
feasible.
Records showed that the application of g force varied with respect to
Although both
time; successive peak g's occ rred at a frequency of 35 to 45 c.
crashes -,ere survivable crash s (cockpit area remained intact), the g forces
were of such a magnitude that a pilot would have been injured. The g forces
which were rxcorded in the ve tical and horizontal body axes were approximately
Seats and protective
equal (55.5 and 52 g and 32.1 and 48 g, respectively).
devices should be designed fo absorbing repeated shocks and for withstanding
(ASTIA)
high, short-duration peak loa s rather than only static loads.

- 791 2,632
Human Factors Research, Inc., Los Angeles, Calif.
1956
A STUDY OF THE CRASHES
OF FOUR INSTRMENTrED F6F DRONE AIRCRAFT.
(Human Factors Research, Inc.,--'
Los Angeles, Calif.) Technical Rept. No. 3 on "Measurement of Forces Affecting Human Bodies in Aircraft Accidents"; Subcontract to Management &,harketing Research Corp., Contract Nonr-152700; ASTIA AD-93 351
ABSTRACT:
Accelerometer recordings were analyzed for 4 crashes.
In 2 cases, the
aircraft ran out of fuel and were crash landed on the desert, one with wheels up
(no.3) and the other with wheels down (no. 4).
Of the other 2 crashes, one
nonsurvivable crash into a mountain ridge (no.5) occurred when aircraft control
was lost, and one (no. 6)'occurred on takeoff.
Results of crashes 3, 4, and 6
showed that the forces in the vertical body axes exceeded those in the longitudinal
axes; in crash 6, these forces approached human tolerance limits.
The records
of crash 3 indicated some evidence of an oscillatory application of crash forces.
The records of crashes 3 and 4 showed that both the g forces which were developed
and the dam.age to the aircraft were greater in the wheels-down crash.
(ASTIA)

2,633
Hume, Robert, ed.
1962
IP(PACT ACCELERATION STRESS: PROCEEDINGS OF A SIIhP(S~IU
WITH A C•QPREHENSIVE CHRONOLOGICAL BIBLIOGRAPMY.
(National Academy of Sciences,.Washington, D.C.) NAS-NC/Pub-977
ASTRACT: This publication contains thirty-two papers presented at the Symposium
on Impact Acceleration Stress held at Brooks Air Force Base, San Antonio, Texas,
November 27-29, 1961.

2,634
Humphries, J.
Aeronautics,

1957
35:41-42,

SOME IDEAS IN ASTRONAUTICS
Jan. 1957.

ABSTRACT: Stmmaries of papers presented at the 1956 Congress of the IW, in
Rome.
The papers were concerned with solar power for propulsion, biological
hazards of space flight, and effects of weightlessness.

2,635
Hunter, H. N., R. W. Lawton, R. Crosbie, & M. Lipkin
1952
HLUMN TOLERANCE TO
COMBINED ACCFLERATIONS; INVESTIGATION OF PHASE 1.
(Naval Air Development
Ctr., Johnsville, Pa.) NADC-MA-L5207; 3 Dec. 1952
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riunter 1.-iN.,
R. 1W. Lawton, R. Crosbie, & M. Lipkiri
V..Y.N TOLERANCE TO EXPOSURES TO 15 TRANSVERSE G.
Johnsville, Pa.)
NADC-MA-5305; 30 July 1953
See also J. Avia. Med.
26:298-303, 1955

1953
SOX- OBýSERVATiONS (iN
(Naval Air De.velopmet Ctr.,

2,638
IEnter,

.S.

VARIOUS TYPES

1953 PILOT'S ABILITY TO SIME'L\-TE AN E.I>ZR( EXJ,-Y ESCAPE
OF EJECTION SE-\%TS WHILE SUBJECTED TO A FLU,7UATINc

A.CCELE.•%\T ION
Naval Air Development Center,
Proj.

AS T

"N.,.
Weiss

.N..

;:TH

CT:

No.

TED ADC AE 6303.

To determine

some of

Johnsville,

Pa.)

NADC-MA-LRi,

3,

Nov.

1953.

ASTIA AD 54 281
the difficulties

an e ection se. t u:nder e:-urgency conditions,

a pilot

experiences

in

operat

three types of ejection seats,

i.,.,

;:,g

,\.r Force "arim rest" upward, Air Force "D-Ring" downward, and Navy, "face curtain"
Upward were installed, respectively, in the AYý\L cen'trifuge and tests were
c.onducted wherein pilots were requested to execute ejection procedures under.
,ucctuating G conditions.
To simulate an aircraft in an uncontrolled condition,
positive G was varied from 1,5 to 6.5 C at a rate of 8 G per second while the
s"s.iect pitched and 'or rolled
through a maximum angle of 360.
OnW Of the P.7'•1
faults found in all seats was the difficult,' sub.ipcts had in retracting their
feet into the stirrups.
Other problems encountered were the failure to properly
operate the face curtain, fouling of the arm rest, and the straining to reach
the "D-Ring".
Factors affecting the efficient use of the equipment were the
clothing worn and training and practice effects.

2,639
Hunter, H. NX., R. W. Lawton, R. Crosbie, & M. Lipkin
1934
HUMX2AN TOLERANCE TO
ilGH. POSITIVE G APPLIED AT A RATE OF 5 TO 10 G PER SECOND; PHLASE IV - Hi2hN
TOLERANCE TO 15 POSITIVE G.
(Naval Air Development Czr., Johnsville, Pa.)
NADC -M•-5302
See also J.

Avia.

Med.

28:50-66,

1954

2,640
Hunter, E. N.,
R. W. Lawton, R. Crosbie, & M. Lipkin
1954
SOME EFFECTS OF
CYCLIC ACCELERA\TION IN RhESUS MON`KEYS.
(Naval Air Developmenrt Ctr.,
Johnsvill:..,
Pa.)
NADC--MA-5404
See also J.
Avia. Med.
25:594-599, 1954

2, b41I

H.N., R.W. Lawt:n, r..C(:L.;bio, & M.
ipkln
195
SoS EFPEW'TS OF CYCT'Ic
J. Aviaticn M•A.. 25"I):54.-5'i
ACCELE,1TION IN RIiESI:S MONKE\S.
See also (.Nava] Air Development Center, Jc,4insviIle,
Fa.) NAC-.MA>b'.O(',,
1954.

Hunter,

ABSTRACT: In this
study, eighteen rhesus monkeys (Macaca mulatta) were subject~d
to acceleration forces of either
25 C or 35 G, which were coribined with 30 to 15C
rotations
per minute.
Two monkeys were accelerated to 25 and 35 G, then allowed
to decelerate while being rotated at 110 turns per minute.
All animals were

sacrificed with intravenous Nembutal within one to six hours after exposure.

Post-mortem examination revealed tissue damage in internal organs of all animals
exposed to this type of acceleration.
The damage could be grouped in thrie categories: (1) vascular congestion, edema, and hemorrhage; (2) formation of hyaline
thrombi, and (3) separation of parenchymal liver cells.
A comparison is made with rhesus monkeys unexposed to acceleration,
others exposed to positive and negative acceleration of 40 G.

that the above-mentioned effects of cyclic
profound changes than can be accounted for
sure rise due to the acceleration forces.
implications of these studies to the man in
further study.
(Author)

It

and with
is

sugge,;tpd

acceleration are the result oi more
on the basis of intravascular presIt is recommended that the .o.x.•-ible
high performance aircraft be given

2,642
Hunter, H.N. & H.S. Weiss 1954 PILOT'S ABILITY TO ACTUATE F9F-6 EJECTION SEAT
CONTROLS UNDER FLUCT JTING G CONDITIONS
Sept. 16, 1954
NADC-MA-LR3,
J.S. Naval Air Developmen Center, Johnsville, Pa.)
ASTIA AD 70 757

ABSTRACT: The pilots wer requested to execute the maneuvers required in an
F9F-6 ejection sequence u on receipt of a signal during an acceleration stress
pattern. All parts of th seat that were involved with the ejection sequence
and the pre-ejection leve were fitted with microswitches and wired to recoders
The
so that the time required to complete all maneuvers could be determined.
acceleration pattern L' "
Lite pOsICIv. u tro_. I.. to /.u a.
wnlle
the subject pitched or ro led to
maximum of 70 . The maximum acceleration rate
of change of roll was 5.8 rad/sec and the mnaximum acceleration rate of change
of. pitch was 4.5 rad/sec 2
The average time for each maneuver under conditions
which included all test c nditions of an emergency escape were: 3.22 sec-feet
retraction; 1.77 sec pre- jection movement, and 1.71 sec face curtain actuation.
'

2 ,643

.

.

.................

Hunter, H.N.
1955 DEVEL PMENT OF SUPINE SEAT AND RELATED COMPONENTS
(U.S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-LRl3; 30 Nov.

1955

ABSTRACT:
It had previou,,ly been reported that pilots could control an F7F-2N
aircraft through turns anc dives while sup'inated 850 from the vertical.
The

,/

a
t .'"
V
"rI*,
' -ui:iC
5 was I.s t ated usI"
supi',e position of
a
d
an
st1ixu1in2,
IPInaio'n,
W•ih c'5 s
uprigLt to increase forward visi ility.
Z-2 anti-black,:ut suit, the tolerance for all pilots tested (regardless of
unprotected C tolerance) can be raised to acceleration stress conditions lip to
7 G for 30 seconds.

2,644
EFFECTS OF G-FORCES ON AIRCRAFT OXYGEN SYSTEMS; EVALUATION OF
1955
Hunter, H.
Project TED ADC AE-5100;
(Naval Air Development Ctr., Johnsville. PA.)
1955'
Dec.
31
Equipment was exposed to maximums of 15 G for extendec peciods in eacih
ABSTrRACT:
The entire oxy>gen system was
direction and had no effect on the oxygen sy.•tem.
exposed to acceleration stress for a period of four months on the centrifuge and
,Kýrformed satisfactorily.
sti

2,645
REPORT
EFFECTS OF G-FORCES ON AIRCRAFT OXYGEN SYSTEZY.S; FINAL
1955
Hunter, H.
Letter
Pa.)
(Noval Air Development Ctr., Johnsville,
OZ. EVALUATION OF.
NADC-MA-3 ser 9686 of 1 Sept. 1955
2,646
PILOT'S ABEMITY 10 ACTUATE COCKPIT CO'NTROLS UL,'DER 'G CCNDITIO.:S
1955
Hunter, H.
24,
.. 1955
Au us
.
.
,U.S. Naval Air Development Center, Johnsville, Pa.)
Tests were conducted at AMIAL to ascertain the relative acccss,,sbility of
ABSTRACT:
controls in a 'fighter plane's cockpit when the pilot is under acceleration
As a result of these tests, the ejection seat controls of the F9F-6
stress.
were fc'und to be easily accesszble tocthe pilot wearing full flight gear and
Flight clothing required for
under fluctuating acceleration stress (1.5 to 7 G).
of controls froa 10
actuation
of
time
the
operation over cold water increases
executed.
rmaneuver
of
type
the
on
to 99 percent, depending

2,647
C7T_.N SEAT CONTROLS UNDER
.. ," -'A7-- rc4PE6...
70 A
PILOT'S
H,. 1955
FLUCTUATING G CONDITIONS
PROJECT TED ADC AE-6303.1,
(Naval Air Development Center, Johnsvill'e, Pa.)
31 Dec. 1955

Hunter,

ABSTRACT:
arm rest,

All available ejection systems (Navy, face curtain, upward; Air Force,
upward; and Air Force, "D" ring, dcwnward) were evaluated by exposing

Ar
.
,
' p; a s 'n faI I i
t
. to .
t
J. For upw.rd e ections
bo',-- t:ne arm re,;ts and facc curt ,,ns were iccussb!) - to the pilot and the ti.w
required Lo o,:t'Jate each u.,der si:,u1ated uncontrolled fl.ght condition3 was
aiproxv".ate,; the s,-,e.
In each system the ,ost time-consuming mneuver was

pla,-ing the feet on the stirrups.
For downward ejections the "D" ring wis
e.sily accessible.
However, the supports to hold the feet down during eiection
never operated properly.

2,61,6
Hunter. 11.. & C. F Gell
1955
INFLIGhT PHYSIOLOGICAL AND PSYCHOLOGICAL REACTIONS TO THE SUPTNE POSITION.
PHASE II.
(Naval Air Development Ctr., Johnsvilie, Pa.)
Proj,.ct NM, 001 100 3uO, TED ADC AE-6300; 31 December 1955
k3STRACT:
It was dtcrmined that 65 degree~s supination is the maximum angle which
can be provded in ; fighter cockpit without sacrificing the single control system,
pilot vision and escape possibility.
At thi!, angle, all subjects tested requiring
protection withstood 7 G for 30 seconds wi~h the aid of a Z-2 anti-blackout suit
pius straining.
This acceleration stress was withstood without peripheral light
loss and with litzle
or no discomfort.

2,649
Hunter, H., A. Greco, £. Kephart, & J. W. Taylor
19)5
EFFECTS OF SUDDEN AND
DYN..AMIIC LOADS APPLIED TO RIGID AND ELASTIC TES2 .;PECL='NS AND ANIMALS.
(Naval Air Development Ctr., Jchnsville, Pa.)
Project NM 001 106 300;
31 Dec. 1953
ABSTRACT:
A device for measuring deflections or de,'Armations under sudden loads
is a Scatham Accelerometer.
It is a mass suspended between two springs, and, as
the load increases, the mass is displaced and the 6*.placement can be recorded on
S•The limitation of the rate at which the - -- itu,"- of the applied
&.
" uL~d is dependent upon the natural frequenry of the' accelerometer.
However, our data indicate that when a sudden load is delivered to the accelerometer b, releasing the latter suddenly into a G field, the natural frequency of
the gage is not the same under load as it is under one G.

2,6DO
Hunter,

H.N.

1956

.,,,i-iCKU'

EQUIPtENT,

DETERMINATION OF LIMITATIONS OF

EQUIPX•.NT AND ?ERSONNEL
(U.S.

Naval Air Development Ctr.,

Johnsville,

Pa.)

NADC-MA-LRI4;

3 Feb.

1956

ABSTRACT:
Investigations were carried out using the AMAL centrifuge to determine
the maximum anti-blackout protection provided by the Z-2, Z-3, and AF-N antiblackout suits, the full pressurt half suit, and the supine positions with the

,

.3 ;k.p

suits ar

e, ippr ia

e y

such discomfort in
-s,
:
.
prvs-ure "a
Zul
f:.c
in et: tlL
even though peripheral
cun
the
d
e-,
su.,;ects
the
that
psi
)
zo
ot
the ra:irg
T1he supi:.e position alone does rot offer any more
vAsiftle.
were still
light.-

equal

straining or the full pressure
protoction than that of either the Z-2 su-it plus
least 77 .
a at
-.
half suit until the angle of supination

2,651
XANEUVER ACCELERATIONS EXPERIENCED
1963
Hunter, P.A. and M.W. Fetner
DURING ROUTIN;E OPERATIONS OF A COM.%ERCIAL TURBOJET TRANSPORT AIRPLANE.
(National Aeronautics and Space Administration, Washington)
Technical Note D-1801, May 1963

ABSTRACT:

The in:remental

mianeuver

no"-i! acP1erAtiins colleoted during

routine commercial operations of a four-engine turbojet transport have been
Frequency distributions of positive and negative accelerations
evaluated.
are presented.
;ondition
flight
by

2,652
1958 CORRELATION OF HEARr-BRAIN DI.hTANCE AND OF SITTING
Hunter, S.
ACCELEKATION THRESHOLDS
AGAINS: PO9TTIT"
(Institute cf Aviation Medicine,
ASTIA AD 201 165

RAF,

Farnborough)

FPRC No.

HEIGHT

1048; April

l•58;

It is gfnerally accepted thit the hydrostatic pressure exerted by
A3STRACT:
the arterial column of blood between the heart and the brain is proportional
For brevity,
length measured in the direction of the applied force.
to its
The purpose of this
this lcngth has been called the heart-brain dist•ince.
exiszcd under positive
relationohip
simple
if
any
pilot experiment was to find out
acceleration (g) between (1) the heart-brain distance and the black-out threshold,
Accordinly, 10 unproand (2) the sitti,,e height and the black-out threshold.
tected experienced subjects from tne institute oi Aviation Medicine carried out
The correlation
a total of 674 runs on the human centrifuge at Farnborough.
coefficient for the heart-brain distance against the positive g threshold value
This leads to the deduction that, with a 99 percentage
was found to be -0.77.
,f certain:y, the heart-brain distance is inversely related to the threshold.
When the sitting height was correlated against positive threshold, the coe~fiNo simple functional relationship seems to exist between
cient was +0.01.
(Author)
these two variables.

.2,653
Hurt,

G.J..

Jr.

19b3

ROUGff-AIR EFFECT ON CREW PERFORWLUNCE bLURING

A SIM•UATED LOW-ALTITUDE HIGd-SPFED SURVEILLANCE MISSION.
(NASA, Wash., D.C.)
NASA TN D-192'1.,
August 1963

ABSTRACT: Test subjects were exposed to several levels of simulated gust
intensity. The root mean square of the normal acceleration ranged from
0.16g for the lowest level to 0.95g for the highest level of response siqulated. The simulated gust intensities and vehicle response levels were in
excess of the accepted human comfort level.
It was found that the observer
would be disrupted but not stopped in the performance of the assigned tasks..
2,654

Hyde,

A. S.
1961
THE EFFECT OF BACK ANGLE AND M)LDED SUPPORT UPON INTRAPULMONARY PRESSURE DURING FORWARD (+G,) ACCELERATIONS.
(Paper, 32nd Annual Meeting, Aerospace Medical Assoc., 24-27 April 1961,
Chicago, Ill.)

ABSTRACT:
Static intra-pulmonary pressures were recorded at accelerations from
2 to 16 G, in live (curarized and dead dogs and monkeys during forward inclinations of 5 U'r•es increments from 0 degrees to 45 degrees.
The pressures
primarily reflect shifts of the diaphragm due to acceleratory forces.
The influence e.. st.ged evisceration and staged molded support systems were studied.
Essentially null displacement uocuLLed between 10 degrees and 15 degrees of
.forward inclination.
Above and below these angles diaphragmatic displacement
was proportional to acceleration and relatively uninfluenced by molded support
systems.
Staged evisceration clearly established the literal
dependency of
diaphragmatic movement upon the'presence of the liver.
(Aerospace Med.
32(3):235, March 1961)

2,655
Hyde,

A.S.
1961 THE PHYSIOLOGICAL EFFECTS OF ACCELERATION ON RESPIRATION AND
PROTECTIVE MUEA\SURES
In Bergeret, P., ed., Bio-Assay Techniques for Humain Centrifuges and Physiological
Effects of Acceleration.
(London, New York, Paris:
Pergamon Press, 1961)
AGARDograph 48.
Pp. 101-106.

ABSTRACT:
Fecent, current, and near future experiments defining respiratory
physiology during forward (+ax) acceleration are presented and reviewed.
Areas where more work is needed have been noted.

2
Hyde,

A.S.
1962
TIHE EFFECT OF BACK
'OLDED SUPPORTS, AND STAGED
MLF,
EVISCERATION UPON IN"TRAPULMONARY PRESSURES IN DOGS AND A MON'KEY DURING
FORWARD (tGx) ACCELERATION.
(6570th Aterospace Medical Research L"hs.,
Aerospace Medical Div., Air Force Systems Comm.and, Wright-Patterson AFB,
Ohio)
Report No. AMRL-TDR-b2-106, Sept. 1962.
ASTIA AD 2C9 337.

ABSTRACT:
Static intrapulmonary pressures were recorded at accelerations
from +2 to 16 G. in live (curarized) and dead dogs and a monkey during forward
inclinations of 50 increments from 0° to 450.
The pressures primarily reflect
shifts of the diaphragm due to acceleratory forces.
The influence of staged
evisceration and staged molded support systems were also studied., Essentially
null displacement occurred between 100 and 150 of forward inclination.
Above
and below these angles, diaphragmatic displacement was proportional to acceleration and relatively uninfluenced by molded sui port systems.
Staged evisceration clearly established the literal
dependency of diaphragmatic movement upon
the presence of the liver.

2,657
Hyde,

A.S., N.S. Cherniack, E.F. Lindberg & D. Whately
1962 SOME CARDIORESPIRATORY RESPONSES OF FLYING AND NON-FLYING PERSONNEL TO DIFFERENT
VECTORS OF ACCELERATION WITH CORREIATION OF THESE RESPONSES TO OTHER
VARIABLES.
( Biomedical Lab.., Aerospace Medical Div., Wright-Patterson
ASTIA AD 410 162.
AMRL TDR 62 151, Dec. 1962.
AFB, Ohio)

ABSTRACT: The cardiovascular and respiratory responses of test pilots are
compared with the AMRL centrifuge panel members during headward (+GZ) and
forward (+Gx) accelerations.
Vital capacity decreased in all subjects with
increasing forward acceleration.
No significant difference existed between
the cardiorespiratory performance of test pilots and that of the nonrated
personnel that constitute the AMRL centrifuge panel.
No correlation was noted
between blackout and pulse rate, but correlation did exist between resting
control and + 5Gz pulse rates.
An extensive number of. anthropometric measurements, indices of physical fitner,*,
a,' -a',rements made during other stress
did not correlate with tolerance
,
(+ Gz) acceleration or with res-,
k
piratory performance during + Gz and +Gx acceleration.
(Author)

2,658
Hyde,

A. S., J. Pines & I. Saito
1962
THE EFFECTS OF GAS CO.EPOSITION AND
ACCELERATION VECTOR UPON LLUG VOLUMES.
(Paper, 33rd Annual Meeting of the Aerospace Medical Association, 9-12
April 1962, Atlantic City, N.J.)

ABSTRACT:
The effect on lung volumes of breathing air
versus breathing 100%
Oý was investigated at ambient pressures on the human centrifuge facility of thi
Aerospace Medical Laboratory.
The vecotrs of acceleration of interest were

.

"positive G" (+3.0 -3.5 GI) and "forward acceleration" (+6.0 G ), each for three
1
minutes.
The combinations of these events and of the use of anti-G suits upon
lung volumes are discussed in terms of weighted casuality with regard to the
seve-e (greater than 507.) reductions in vital capacity noted after accelerations
when anti-G suits, 100% Oý and acceleration were present.
(Aerospace Med. 33(3):
339, March 1962)

2,659
Hyde,

A. S.
1963
MAN-RATED CENTRIFUGES:
A NATIONAL SURVEY WITH
DESIGN CONSIDERATIONS AND RECO 'IENDATIONS FOR FUTURE DEVICES.
(6570th Aerospace Medical Research Laboratories, Aerospace Medical
Division, Wright-Patterson AFB, Ohio)
September 1963
AMRL Memorandum B-55

SUMMARY.
A.

It has been the thesis of this memorandum-report that the need for
man-rated centrifuges will continue to increase, that more devices
of this type will be proposed and built within the next decade, and
that performance (and cost) of these devices wili also continue to
increase.

B.

Categories of use of man-rated centrifuges have been presented and
compared to our national capabilities; our capabilities were found
to be less than our needs.

C.

In

order to transmit experience gained by the author in establishing
specifications for man-rated centrifuges, information was offered
relating to najor trade-offs that influence final design configuration,
cost and usefulness of these devices.

2,660
Hyde,

A., J. Pin-- nre.T Saito
1963
ATELECTASIS FOLLOWING ACCELERATION:
A STUDY OF CAUSALIT7.
Aerospace Medicine 32(2): 150-157, February 1963.

ABSTRACT: The effect on lung volumes (VC, TVC, IC, ER, TV) was determined for
various combinations of C vector, gas composition, wearing of anti-C suit, and
simulation of restrictive aspects of ventilation during acceleration.

........

Following ý-6 G. for three minutes, severe decrease in vital
capacity (-40 per
cent) was found only after 100 per cent 02 was breathed.
This decrease occurred
primarily because the inspiratory capacity diminished.
There was no change in.
the- post--rune-xkpiratory capacity.

S imulat ion of the accelerative force
duccd by l'ad-shot weights,
0.. was breathed.

loadang

the chest and ab,!omen,

did not alter lung volumes even when

as repro-

100 per cent

+6 G. accelerations'for three
Positive pressure breathing (2 mm Hg per G) during
any of the post-run
minutes while breathing 100 pei cent C2 did not prevent
loss of vital capacity.
For the condition of +3.0 to
significant post-run loss of
was used and 100 per cent 0100 per cent 0- at +1 G. was

,

3.5 G, acceleration of three minutes duration,
anti-G suit
vital capacity occurred only when -he
breathing
while
inflation
suit
Anti-G
was breathed.
volumes.
lung
post-run
on
effect
without

cited in 5 above occurred even
Loss of vital capac.tyfollowing the conditions
capacities were measured with the antiwhen pre-run (control) and post-run vital
This infers that the post +3 G. and
G suit inflated to 3.0 to 3.5 p.s.i.g.
tissue directly compressed by
100 per cent 0. loss was not limited to lung
addition to it.
inflation of Lhe anti-G suit, but was in
for these phenomena are discussed.
Suggested mechanisms which may be responsible

I

I

!-
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2,661
IGY Satellite Panel
1958
IGY SATELLITE PANEL PROPOSES NATIONAL
SPACE FLIGHT PROGRAM.
Astronautics, 3:132, May 1958.

ABSTRACT1':
Recommendations for a five-year progra. costing about $150 million
annually include projects "centering on biological experiments crucial to the
eventual attainment of spat-e flight; investigations of lunar gravity or mass,
magnetic field and atmosphere; planetary and irterplanetary probes; determination of the astronomical unit (A.U.) now estimination of planetary masses and
their effects of the path of nearby space vehicles; and observation of an
instrumented re-entry body as it plunged into the planet's atmosphere."

2,66?
Wl'in, N.
1960 THE SHIP-SATELLITE SPEAKS
Krasnava zvezda P. 3; 18 May 1960

2,663
Iljin,

N.A. & K.F. Levitzkaja
1940 INVESTIGATION OF THE -INFLUENCE OF THE
INCREASED GRAVITATION UPON THE ORGANISM
I. CHANGE OF WEIGHT OF THE BODY
Bull. Biol. exp. U.R,S.S, (Mosccr4) 9: 200-203

2,664
Ingram, W.T.
1957
ENVIROYENTrAL PROBLEMS CONNECTED WITH SPACE SHIP
OCCUPANCY.
In The Proceedings of the 3rd Annual Meeting of The Society
of the Arnerican Astronautical Society. New York.

2,665
Inman, V. T., and J. B. de C.M. Saunders
1947
OF INJURIES TO TILE INTERVERTEBRAL DISC.
Journ, Bone Joint Surg. 29:461, 1947.

ANATOMICROPHYSIOLOGICAL ASPECTS
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2,666
PROCEFDINGS OF ThE IAS AEROSPACE
1961
Institute of the Aerospace Sciences
Papers.)
(Unclassified
MEETING.
SUPPORT AND OPERATIONS
Inc.,New York; Assisted'
Sciences,
Aerospace
of
Instit.
the
by
(Sponsored
by OAS Aerospace Technology on Support, Orlando, Fla., 4-6 Dec. 1961.)

2,667
1961 PROCEEDINGS OF THE INSTITUTE OF
1961
Institute of Environmental Sciences
ENVIROXN'TAL SCIENCES NATIONAL MEETING, APRIL 5, 6, 7, 1961, WASHINGTTOON,
Institute of Environmental Sciences, P. 0.
(Mt. Prospect, Illinois:
D. C.
Box 191)
The 1961 Proceedings of the Institute of Environmental Sciences include
ABSTRACT:
the 84 technical presentations given during the eighteen sessions of the 1961
These papers represent a big area in advancement of the state
National Meeting.
The following subjects were discussed:
of the art of the environmental sciences.
Philosophy of Environmental Testing; Environmental Criteria and Specifications;
Simulation Mothods for Normal Environments; Environmental Measurements; Ground,
Environment Effects; Marine Environments; Mobility; The Thermal Environment; Spocial
Test Facility Problems; Environments of Space; Space Environments Simulation;
Life Sciences and Space; Special Space Problems; Spacecraft Problems; Space Facilities; Shock and Vibration Problems; Vibration Excitation Problems; Acoustics and
Dynamics; Supplemental Papers.

2,668
MVTION PICTURE
IMPACT.
1958
Institute of Transportation and Tralfic Engineering
Univ.
Communication,
Visual
of
Department
film,
(16 m•n documentary
1958
California)
24,
Angeles
Los
California,
of
Univ.
Extension,

2,669
BEING A
SPACE FLIGHT PROBLEMS:
1954
International Astronautical Federation
COMPLETE COLLECTION OF ALL LECTURES HELD AT THE 4TH ASTRONAUTICAL CONGRESS,
Switzerland, Laubscher & Cie-, 1954)
(Biel, Switzerland:
ZURICH 1953
2,670
1963 PARACHUTING AT SUPERSONIC SPEEDS
loan, C.S.
(Foreignre-h-iv-A-ir-For-cýS--ystems -Commarnd Wright-PattersonAFBOhio)
Trans. No. FTD-TT-6201307; 20 Fibruary 1963; ASTIA AD 298 777
1:14-16,, 1962
Stiinta Si Tchnica (Rumania)
Original Source:

ABSTRACT: Under conditions encountered while traveling at supersonic speeds,
the need to ensure that the pilot and the entire crew will be rescued if an
/

/

803 .

accident should occur during a flight at supersonic speed, i.e., the development
of new methods and devices for ejection and parachuting at high speeds and
altitudes, has become one of the most important problems to be solved by the
The'main obstacles which had to be
builders of new supersunic airplanes.
were acceleration, shock waves, and
devices
ejection
designing
surmounted in
methods and devices used 9 supersonic
ejection
newest
The
heating.
aerodynamic
speeds are the "encapsuldted seats" or ejectable "hermetically-sealed cabins."
Another new type of ejection method is the sectional plane.

2,671
Isakov, P. K.
OVERLOADS)

SKOROSTI, USKORENIYA PEREGRUZKI
1956
(Voyenizdat, 1956)

(VELOCITIES.

ACCELERATIONS,

2,672
1957 FIZIOLOGICHESKIE REAKSII CHELOVEKA PRI DEISTVII RADIAL'NYXH
Isakov, P.K.
(Physiological Reactions of Man Under the Influence of Radial
USKORENII
Accelerations)
June 1957.
Vovenno-meditsinskiv Zhurnal (Moscow) 6: 65-72.
Certain physiological effects of radial acceleration are discussed
ABSTRACT:
The phenomenon of grayout
which are of a practical significance in aviation.
it is caused by a
known;
well
is
acceleration
positive
and blackout under
reduction of the retinal and cerebral circuiations due to the redistribution
Repeated exposqre to acceleration may result in
of the blood in the body.
a certain degree of adaptation which manifests itself in increased tolerance
Compensatory mechanisms, which
of the intensity or duration of acceleration.
tend to counteract the shifting of the blood, are chiefly of a muscular nature
Such reactions
(increased tonus) and may be demonstrated in the electromyogram.
of hand
accuracy
and
duration
The
of
acceleration.
occur even'in anticipation
movements during acceleration was also studied, as well as the oxygen consumption
before, during, and after acceleration with and without the use of anit-g
devices.
2,673
PHYSIOLOGICAL REACTIONS OF MAN DURING RADIAL ACCELERATION
1957
Isakov, P. K.
(6):65-72, 1957)
Zhurnal (USSR)
Voyenno-Meditsinkiy
(Trans. of
(SLA Translations Center, Chicago, Ill.) 59-11118
(Air Tethnical Intelligence Ctr., Wright-Patterson AFB, Ohio, Rept. No.
ATIC-Ik-1606-58, 1957)
ABSTRACT: Findings are presented in regard to various physical reactions in
organism under the effect of acceleration, with and without anti-g devices.

the
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2,674
LIFE IN SPUTNIY.
1958
Isakcv, P. K.
49-50
3(2):38-39,
Astronautics,
in space-examined
ABSTRACT: Problems involved in keeping living organisms
in organisms by
liquids
from
gases
of
by Soviet biologist, preventing escape
pressure
barometric
necessary
maintaining
combination of two methods-namely
Solar and
suits.
Ispace
or
clothing
designed
in chamber and use of specially
organisms of animals and
cosmic radiation studied; effects of acceleration on
humans.
2,675
ON LAUNCHING A SINGLE-STAGE GEOPHYSICAL ROCKET TO
1958
Isakov, P. K.
AN ALTITUDE OF 450 KM ON AUGUST 27, 1958.
2 Sept. 1958.
Kr. Zve'da (USSR)
(Air Technical Intelligence Ctr., Wright-Patterson AJB, Ohio)
Rept. No. IR-1612-55, 1958.
ABSTRACT: This paper discusses the flights of dogs in non-hermetic chambers
up to altitudes of 110 km, and in hermetically sealed cabins to an altitude of

212 km.

2,676
PROBLEMS OF RETURN TO EARTH FROM SPACE OF SATELLITE CREWSO
1958
Isakov, P.K.
July 1958
Krasnaya Zvezda (USSR) p.3,
ABSTRACT: The work of Soviet scientists has shown that up to altitudes of
Living
about 200 km above sea level it is possible to ensure viability.
beings after the containers in which they are placed, become detached from the
rocket. The problems of reducing the speed of re-entry, overcoming the heat
barrier, and overcoming azceleration and deceleration harmful to the living
being are touched on briefly.

2,677
Isakov, P. K.,
POLETAIKH
No.

7,

VOPROSY MEDITSINY PRI MEZHPLANETNrYKH
1958
& V. B. Malkin
Med. rabot.
(MEDICAL PROBLEMS IN INTERPLANETARY FLIGHTS).

p. 4; 24 Jan.

1958

SLILAARY: A review of a volume of 23 translations into Russian from the foreign
Articles translated are by Armstrong, Haber, Strughold, von Beckh,
literature.
Gaspa, Ballinger, Schaeffer, etc.

_

,
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2,678
ASSAULT ON SPACE
1960
Isakov, P. K.
Trud.. p. 4; 21 May 1960.

2,679
KISERLETI GYORSUIASOS AGYRAZKODASHAN LETREJOTT
1957
Istvan, K., & C. Endre
EKG-ELTERESEK (ELECTROCARDIOGRAPHIC CHANGES IN ACCELERATION INDUCED BRAIN
Ideggyogyaszati Szemle (Hungary) 10(3):87-96, July 1957
CONCUSSIONS)

2,680
Iuganov, E. M., I. I. Kasian & V. I. Iazdovskil
1960
0 MYSCHECHNOM TONUSE V
USLOVIIAKH NEVESOMOSIT (Muscle Tone During Conditions of Weightlessness)
Izvest. Akad. Nauk SSSR. Ser. Biol. (Moscow) 25(4):601-606, July-Aug. 1960.
(In Russian, with English summary).
ABSTRACT:
The nature and degree of change in the eye muscle tone of a rabbit
was investigated during various gravitational conditions, rocket flights (with
acceleration up to 6.5 g and a state of weightlessness for 5 minutes), and
laboratory conditions using a centrifuge.
During weightlessness in the rocket
.flight the vertical displacement of the eyeball suggested a decrease of the
tonic tension of the eye muscles. During various gravitational states, the
oculogravic and agravic' illusion is apparently caused by vertical displacement
of tne eyes, brought about by reflex stimuli from the otolith apparatus.

2,681
Ivanov, D.
1959
VYSOTNYY POLET (High Altitude Flight)
(Trans. of Bolshaya Meditsinskaya Entsiklopediya (USSR)
(SIA Translation Center, Chicago, Ill.) 59-18449

6:137-142,

1958).

2,682
Ivanov, K. V., M. V. Zhukov & M. G. Molchanova
1962
EFFECT OF THE EXERTION
OF ACCELERATION SIMULTANEOJSLY WITH IRRADIATION ON THE COURSE OF RADIATION
SICKNESS IN ANIMALS.
Pat. Fiziol. Eksp. Ter. 6:74-75, Sep.-Oct. 1962 (Russian)

/

2,683
Ivanov, K. V., M. V. Zhukov & M. G. Molchanova
1963
THE EFFECT OF ACCELERATIONS
CREATED AT THE MOMENT OF IRRADIATION OF ANIMALS ON THE COURSE OF ACUTE
RADIATION SICKNESS.
(Joint Publications Research Service, Washington, D.C.)
Transl. from Patol. Fiziol. i Eksperim. Terapiya (Moscow) 6(5):74-75, Sept.-

Oct. 1962.
ABSTRACT: The characteristics of the general reaction of an organism to the
combined action of radial accelerations, produced by rotating animals in a
centrifuge and irradiation by penetrating radiations, were investigated. The
experiments were performed on 44 male rats weighing 110-grams to 120 grams.
Results indicated that acceleration produced at the moment of irradiation did

not aggrevate radiation sickness. The experimental animals died no earlier than
those irradiated without rotation.

2,684
Izosimov, G. V. and A. N. Razumeev

1962

STUDIES ON CHANGES IN THE BIO-

ELECTRICAL ACTIVITY OF THE CEREBRAL CORTEX UNDER THE INFLUENCE OF PROLONGED
TRANSVERSE OVEPLOAD.
In
Izv. Akad. Nauk. SSSR (Biol) 4:621-626, July-August, 1962 (Russian).
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2,685
Jackson, C. B., Jr., W. K. Douglas, et al
1961
RESULTS OF PREFLIGHT AND
POST FLIGHT MEDICAL EXAMINATIONS.
(Proc. Conf. on Results of the First
U. S. Manned Suborbital Space Flight, NASA, Nat. Inst. Health, and Nat.
Acad. Sci.) Pp. 31-36.
6 June 1961.

2,686
Jacobius, A. J. & M. J. Wilkins
1956
AVIATION MEDICINE: AN ANNOTATED
BIBLIOGRAPHY, Vr,. I. 1952 LITERATURE.
(Technical Information Division, Library of Congress, Washington, D.C.)
Nov. 1956.
Library of Congress Cat. Card No. 56-60078.
PB No. 121543.
ASTIA AD 108' 861
ABSTRACT: The first
annual cumulation of the bibliography on the subject prepared
at the Library of Congress under plans to include all
available published book
and periodical literature and unclassified reports issued from 1951 to 1956.
Author and subject indexes are provided.

2,687
Jacobius, A.J., R. Kenk, L.D. Davis, E.G. Koinps, K. Pappajohn et. al
1957
AEROSPACE MEDICINE AND BIOLOGY: AN ANNOTATED BIBLIOGRAI`HY. VOLUME VI,
1957 LITERATURE.
(Library of Congress. Science and Technology Div.,
Washington, D.C.)

ABSTRACT:
This sixth volume of the series contains 1567 abstracts and follows
the preceding volume in all
aspects, including format and type of indexes.
Only minor modifications were made in the subject-category breakdown which
was initiated in Volume V.
New areas of interest that emerged while work was
in progress received special consideration.
The project is sponsored by the
Nationai Aeronautics and Spate Adu-iniscLation, the Air Force, and the Federal,
Aviation Agency. (Aerospace Medicine 34(8):769, Aug. 1963)

. 808 -

2,688
1959
BIBLIOGRAPHIC CONTROL OF AVIATION AND SPACE MEDICAL
Jacobius, A. J.
LITERATURE.
Aerospace Med. 30(7):507-512.
SUMMARY:
This paper discusses briefly the scope, purpose, and organization of
aviation and space medicine bibliographies, outlines their historic development,
Enough has been said recently
and lists their most representative products.
about the urgent need for intensification of~this country's research efforts,
particularly in the astronautical sciences, that to belabor this point further
would be tantamount to expressing a truism. The paper attempts to show at what
tremendous rate aerospace medicine and its literature have grown throughout
the last decades.
There is little
doubt that this trend will pe-sist for some
time to come.
While the maze of scientific source materials is deepening'
daily, the need for bibliographic guidance becomes increasingly compelling.
Bibliographers and researches alike should accept the challenge and spare no
efforts to promote and improve methods and techniques of bibliographic coverage
and documentation.

2,689
1959
Jacobius, A. J., M. J. Wilkins, L. Kassianoff, R. B. Slie & S. L. Whitehead
AVIATION MEDICINE: AN A%,OTATED BIBLIOGRAPHY, VOL. II. 1953 LITERATURE.
Library of Congress Cat.
(Aerospace Medical Association, St. Paul, Minn.)
ASTIA AD 297 740.
Card No. 56-60078;
ABSTRACT: The second volume on the subject, considerably increased in size.
Subject coverage:
(1) history and general aspects of aviation medicine, (2)
aviation physiology, (3) pathology and pharmacology of aviation, (4) aviation
psychology, (5) preventive medicine and sanitation, (6) special problems in
high altitude and space flight, and (7) miscellaneous problems.

2,690
Jacobius, A. J.
et.al.
1960
AEROSPACE MEDICINE AND BIOLOGY: AN ANNOTATED
BIBLIOGRAPHY, VOLU11-E III, 1954 LITERATURE.
(Library of Congress, Science and Technol. Div., Washington, D.C.)
Library
of Congress Cat. Card No. 56-60078; PB 171 029.
ASTIA AD 248 102
ABSTRACT: This bibliography, which was prepared under the sponsorship of the
National Aeronautics and Space Administratioa1, of the Advanced Research Project
Agency, and of tle Defence Research Board of Canada, is the third in a se~iis
which is scheduled to be brought up to date under an accelerated program within
two and one half years.
It comprises comprehensively the monographic, periodical,
and report literatures, both domestic and foreign, of the year 1954.
The bibliography is arranged alphabetically by authors and contains 1368 abstracts.
It
includes a secondary author, a corporate author, and a detailed and thoroughly
cross-referenced subject index.
The indexes, cumulated for Volumes I-Ill,
contain
close to 4000 entries.
The bibliography covers all subject fields pertinent to

- 809 -

aviation and space medicine, particularly the following: physiology, biology,
psychology, pathology, pharmacology, toxicology, sanitation, human and operational
aspects, engineering, extraterrestrial environments, nutrition, survival and
rescue, personnel problems, and accident prevention.

2,691
AEROSPACE MEDICINE AND BIOLOGY. AN
1961
et al
Jacobius, A, J., R. Kenk,
ANNOTATED BIBLIOGRAPHY. (FORMERLY AVIATION MEDICINE). VOL. IV. 1955
LITERATURE.
(Technical Information Div., Library of Congress, Washington, D. C., 196,1)
ASTIA AD 258 191
Library of Congress Cat. Card No. 56-60078.
ABSTRACT: This volume continues the effort made in earlier volumes.
The series
appears indispensable for literature search in the field of aerospace medicine.

2,692
Jacobius, A. S.
et al
1962
AEROSPACE MEDICINE AND BIOLOGY: AN AN-NOTATED
BIBLIOGRAPhY. VOLUME V. 1956 LITERATURE.
(Library of Congress, Science and Technology Div., Washington, D.C.)
Library of Congress Cat. Card No. 56-60078.
ASTIA AD 274 064
ABSTRACT: Abstracts are arranged by subject catagories for greater convenience
to the reader desirous to gaing information on broad subject matters by quick
direct perusal.

2,693
Jacobius, A.J.
1962
INTERNATION'AL EXCHAN,,E OF BIOASTRONAUTICS INFORMATION.
(Library of Congress, Science and Technology Division, Washington, D.C.,
presented at the Symposium on Bioastronautics Information Exchange, 12th
International Astronautical Congress, ..ctober 1-7, 1961)
See also Aerospace Med. 33(2):131-137, Feb. 1962.
ABSTRACT:
The spectacular development of the life sciences in space during the
last decade as'part of the overall space research effort is reflected in an
equally dramatic expansion of bioastronautics literature.
Because the trend is
worldwide, the individual scientist, harassed by the increasing complexity and
growth of his subject field, finds himself faced by added linguistic obstacles
and dismayed by alien disciplines and practices.
The dilemma does certainly
not stem from a lack of services intended to control the explosive influx of
bioastronautics information and to bridge language barriers.
Quite to the
contrary, the problem we face today is not one of 'too little,"
it is one of
"too much."
This paper is intende. to survey and evaluate briefly the situation
in terms of existing domestic and international information facilities, with the
view of identifying and formulating possible ways of improvement.

.
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2,694
AEROSPACE MEDICINE AND
1963
Jacobius, A. J., R. Kenk, L. D. Davis et al
AN ANNOTATED BIBLIOGRAPHY. VOL. VI,
BIOLOGY (FORMERLY AVIATION MEDICINE):
1957 LITERATURE.
(Science & Technology Division, The Library of Congress, Washington, D. C.)
Congress Catalog Card No. 56-60078.
ASTIA AD 402 638

2,695
STUDY OF HUMAN TOLERANCE TO COMPLEX TRANSVERSE G.
1959
Jacobs, H. I.
(Convair Division of General Dynamics Corp., San Diego, Calif.)
Convair Rept. ZG-003, June 1959.

2,696
Jacobs, H. L. and E. Burgess, Ed.
1960
ADVANCES IN THE ASTRONAUTICAL
SCIENCES. VOL[U>• 6
(AAS Sixth Annual Meeting, New York, Proceedings,
1-21 Jan. 1960.)
(New York:
Macmillan, 1961)
CON'TENTS include:
White, S., D. D. Flickinger, T. V. Hel ey, A. Mayo and B. Rowen,
Discussion: Man in Space, When?", pp. 37-69, 22 figs,. 5 tbls.

"Panel

2,697
Jager, M., 1956
BEI 2400 KM/ST: AUSSTEI( N ... ? (AT 2400 KM./HR.: EXIT...?)
Flug-Revue (Stuttgart) 1956'12):18-20, Dec. 22, 1956

-of

ABSTRACT:
American research and experience with ejection at high altitudes and
supersonic speeds are briefly described.
I is recognized that the progressively
increasing speeds and higher altitudes exce d the protection offered by further
developunent of the ejection seat.
Instead, the new safety design concept consists
a completely enclosed ejection capsule e compassing the pilot and the cockpit.

2,698
Jager, M. 1959 DAS GEFA•5•LICIIE G (THE D 'GEROUS G)
Flu,-revue (Stuttgart), (2): 22-25, Feb. 1 59 (In German)
ABSTRACT:
The physiologic effects of G fo ces, and human G-tolerance limits are
reviewed, and protective measures and current experiments, such as tests in
water immersion chambers, are discussed.
Complete enclosure of the pilot in
water in a pressurized chamber has been su gested for future space flights.

-
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Centrifugal experiments showed that, although the subject had full freedom
of arm and leg motion, the physiologic effects of gravity in water resembled
those observed when pressure suits were worn.
Since the heart and lungs were
still
in an air environment, they did not receive the full protection given to
the rest of the body. Within a short period of time, the subject experienced
pain in the thoracic region.
It has been suggested to fill
the lungs with water
in which oxygen has been dissolved.

2,699
1942
Jasper, H. H., A. Cipriani & E. Lotspeich
OF BLACK-OUT.
(National Research Council, Canada) C-2085,

STUDIES ON THE MECHANISM
26 Jan.

1942.

ABSTRACT: Studies were made on cats and macasus Rhesus monkeys and this preliminary report describes the technique of operating the animal centrifuge,
observations on the effects of positive "G" on the spontaneous electrical activ.ity
of t0' cortex, its extinction by positive "G", the effect of the position of
The effect, of positive "G" on the
the animal relative to the direction of "G".
electrical response of the occipital cortex to light stimulation.

2,700
Jasper, H. H. & A. Cipriani
1942
DESCRIPTION OF ANIMAL CENTRIFUGE MON'TREAL
NEUROLOGICAL INSTITUTE.
(National Research Council, Canada) C-2086, Jan. 1942.
ABSTRACT: This report describes the animal centrifuge used at Montreal
Neurological Institute for studying the physiological effects of acceleration
on animals.

2,701
Jasper, H.
1942
NRC REPORT ON PROJECT A.M. 14 ON SUBJECTING ANIMALS TO CENTRIFUGAL FORCE
(National Research Council, Canada) C-2168, May 16, 1942.
ABSTRACT:
This is a preliminary report discussing the results obtained on
experiments on cats and Macacus.
Rhesus monkeys 4ubjected to forces oetween 3
and 12 G and studying the electroencephalogram, retinal potentials, electrocardiograms, intercranial pressure and moving pictures of cerebral vessels as viewed
through a glass window screwed in the skull.

-8122,702
REPORT TO THE NATIONAL RESEARCH COUNCIL ON
1942
Jasper, H.H.
RESEARCH ON POSITIVE FORCES OF ACCELERATION.
PROJECT A.M. 14.
Proc. Assoc. Conmm. Aviation Med. Research, NRCC, Appendix I.
16 May 1942

2,703
PHYSIOLOGICAL STUDIES ON THE
1942
Jasper, H., A. Cipriani & E. Lotspeich
EFFECT OF POSITIVE ACCELERATION IN CATS ANID MONKEYS.
Rept. C-2225; 28 Sept. 1942.
(National Research Council, Canada)
ABSTRACT: The effect of acceleration on blood pressure was studied by means of
a T cannula in the carotid artery and its fall in relation to time of onset of
The intracranial pressure was noted to fall
acceleration has been described.
with the onset of positive "G" down to a negative pressure of 150 mm of mercury.
Complete extinction of the b wave in th.e electroretinogramr was noted to precede
the extinction of the electrical activity of the cortex at low levels of acceleration while at higher levels the electrical activity of the brain is extinguished
first. Changes in occipital cortical response to light stimulation were also
The electronoted in relation to electroretinogram and electroencephalogram.
encephalograms showed an excitatory phase followed by depression with delta
waves and finally extinction of all activity. Hydraulic suit protection was
Moving pictures of cerebral vessels
found to protect monkeys up to 10 "G".
during positive acceleration showed blanching of the cortical surface but never
complete emptying of the larger vessels. No difference in G tolerance could be
seen in animals acclimatized to high altitude, and no effect of adrenal cortical
extract and of pretreatment with desox-'corticosterone upon G tolerance could be
found.

2,704
1942
Jasper, H. H., B. F. Jones, F. D. Chaprman, A. Cipriani & R. E. Mitchell
TIHE E7FFECT OF REP\.ATED EXPOSU-E TO LOW ATNOSPHERIC PRESSURE UPON TOLERANCE
TO POSITIVE ACCELERATION IN MONKEYS.
17 Nov. 1942.
(National Research Council, Canada) C-2237,
ABSTACT: Macaca mulatta monkeys acclimatized to high altitude in decompression
cha-bers were tested on the animals centrifuge and their tolerance to G recorded
by means of electro-encephalograms, retinograms and clinical observations.
Ani.mals acclimatized to high altitudes were found to have a greater G tolerance
The results of adthan the controlled animal as measured by these criteria.
ministration of desoxycorticosterone were equivocal.

I
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2,705
Jasper, H. H., M. Clinton, Jr., A Cipriani & G. W. Thorn

1942

THE EFFECT OF

DESOXYCORTICOSTERONE ACETATE AND ADRENAL CORTICAL EXTRACT UPON G TOLERANCE

IN MONKEYS.
(National Research Council, Canada)

Rept. C-2244, 10 Dec.

1942.

ABSTRACT: In eleven Macaca mulatta monkeys, tolerance to positive acceleration
between 3.0 and 6.9 "g" was not appreciably altered by adrenal cortical extract
or by pretreatment with desoxycorticosterone acetate as measured by threshold of
extinction of the EEG.
Recovery time of brain potentials was accelerated 21.%by adrenal cortical extract
administered the night before exposure and 487 by four days pretreatment with
desoxycortýcosterone acetate.

2,706
PHYSIOLOGICAL STUDIES OF ACCELERATION.
1943
Jasper, H. H. & A. Cipriani
(National Research Council, Canada) C-2348.
ABSTRACT: The work accomplished during the fiscal year 1942-1943 under N.R.C.
grand A M 14 is the subject of this paper. The work is divided into five
(a) Improvements in Instrumentation and Technique; (b)
principal headings:
Fundamental Investigations of Basic Physiology of Acceleration; (c) Accessory
Studies which took Precedence because of Apparent Promise or Urgency; (d) Motion
Picture Presentation of the Physiology of Acceleration from Animal Studied:
(e)

Additional Activities of Research Fellow.

2,707
Jasper, H. H., & A. J. Cipriana April 1943 PHYSIOLOGICAL AND PATHOLOGICAL
CHANCES IN UNANESTHETIZED MONKEYS SUBJECTED TO POSITIVE ACCELERATION WITH
(Executive of the Associate Cotlinittee
AND WITHOUT HYDRAULIC PROTECTION.
on Aviation Medical Research, Nat'l. Research Council of Canada, Twentyfirst meeting, 8 April 1943) Rept. No. CAM 26:49'

2,708
RELIABILITY OF THE SWLNG TEST
1943
Jasper, H. H., A. Battista, & R. H. Noble
Rept. No. C4038
(National Research Council, Canada)
OF MOTION SICKNESS.

-
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2,709
(TRAVEL $ICKNESS)
LE MAL DES TRANSPORTS
1956
Jaulmes, C', & A. Benitte
Revue n•cdicale francaise (Paris) 37(6):321-330, June 1956
A brief review is presented of motion sickness, its clinical aspects,
ABSTRACT:
The etiological factor necesfrequency, susceptibility of persons, and etiology.
sary for motion sickness is stimulation of the non--uditory labyrinth (caused by
angular movements and change of head position around a vertical axis in an airplaneý,.
Consideration is given to nervous centers (vomiting center, chemoreceptor zone)
Breathing
and to psychological and visual factors related to motion sickness.
are mentionfactors
nutritional
and
exercises, oxygen inhalation, cotton ear plugs,
Drug treatment is advocated using belladonna alkaloids,
ed as preventive measures.
barbiturates, synthetic antihistaminics, and pheonothiazine and derivatives.

2,710
Jefferson,
Proc.

G., DISCUSSION OF SPINAL INJURIES.
Roy. Soc. Med. 21:21, 1928.

2,711
EVALUATION OF ACCELEROMETER SERVOS WITH UNKNOWN NONLINEAR'
1961
Jensen, L.K.
(Space Technology Labs., Inc., Los Angeles) Rept no. STL/TNELEENT-rS.
January 1961
ASTIA AD- 256 907,
61-0000- 19004,

Only two general methods of obtaining accelerations greater than one
ABSTRACT:
This
g are available in the laboratory,'namely, by centrifuge and by vibration.
to
servos
feedback
containing
accelerometers
paper discusses the response of
It is shown that under certain conditions, the
vibrational input acceleration.
response can be determined by measuring
accelerometer
linearity of the steady-state
(Author)
vibration.
during
observed
error
the rectification

2,712
NADC BIOLOGICAL INSTRUMENTATION SYMI'OSIUM OF
1959
Jenseq, R.E. & R.D. Squire,
CONCERNING
REPORT
LETTER
10 DEC. 1958; THIRD
Oct. 7, 1959
tU.S. Naval Air Devt.lopment Center, Johnsville, Pa.) NADC-MA-LR95

This rnport gives details concerning the assemblage of a prototype
ABSTRACT:
airborne instru-entaticr, package and a supporting ground installation for the
monitoring, recording, and analysis of the cabin environmental conditions and
physiolci,.ial stattus of the pilot in high performance aircraft, space vehicles,
and their ground simulation counterparts, e.g., centrifuges, angular accelerators,
-conform to IRIG standards to assure
Equip-ent .ill
ejection scat towers, etc.
compatibility of readou•. with existing equipment at other installations.

-
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2,713
Jensen, R., J.J. Gordon, et al.
1960 NADC BIOLOGICAL INSTRUMENTATION SYMPOSIUM
OF 10 DECEMBER 1958; SEVENTH LETTER REPORT CONCERNING
C.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-L6021 July 12, 1960
ASTIA AD 242.449
ABSTRACT: This ts a preliminary report of tests carried out on the AMAL bioinstrumentation package during which six channels were transmitted on an assigned
frequency of 232.4 megacycles from the package mounted in the AMAL centrifuge
gondola to the AMAL monitoring and recording system.

2,714
Jensen, R., J. J. Gordon, et al.
1960
NADC BIOLOGICAL INSTRUMENTATION
SYMPOSIUM OF 10 DECEMBER 1958
(Naval Air Development Ctr., Johnsville,
NADC-MA-L6018; ASTIA AD-242 448

Pa.)

ABSTRACT:
A sumnmary is given of the investigations carried out-on three types of
respiration sensor systems which have been developed and evaluated at the Aviation
Medical Acceleration Laboratory (AMAL)% A classical method for measuring
respiratory excursions was a chest strap for measurement of changes in chest
circumference.
The measurement of a pressure differential across a pilot's mask
with a Qonstant resistance to flow has been used as a measurement of respiratory
gas flow.
In order to study respiration when a mask is not used, in particular
when a full pressure suit is worn, a thermistor device was mounted on a standard
boom microphone to measure temperature at that point.
(AUTHOR)

2,715
Jensen, R. E., J. J. Gordon, R. D. Squires, & W. Sipple
1961
CHANGES IN THE
HUMAN ELECTROENCEPHALOGRAPH (EEG) DURING POSITIVE ACCELERATION.
(Paper,
32nd Annual Meeting, Aerospace Medical Association, 24-27 April 1961, Chicagc,,

Ill.)

ABSTRACT: The occipital EEG was recorded on magnetic tape during 75 centrifuge
runs on fifteen human subjects while exposed to positive acceleration sufficient
to produce blackout lasting from 2 to 22 seconds.
A performance task and cha'nge
in EEG electrode impedance were also recorded. Motion pictures were made of
subject's face during runs.
The EEG was separated into 18 continuously recorded
component frequencies using sharply tuned filters.
The data thuzs obtained showed
increase in amplitude of beta frequencies so long as the subject was able to
resist cerebral hypertension.
As he failed to compensate there were varying
degrees of shift toward increased amplitude in the lower frequencies.
A marked
beta-delta shift during acceleration with appearance of high amplitude delta and
loss of beta indicated imminent loss of consciousness.
(
Aerospace Medicine

32(3):235, March 1961)

-
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2,716
Jessen, Richard H. 1963 A METHOD OF NUMERICALLY EVALUATING THE ERRORS RESULTING
FROM MEASUREMENT OF SPECIFIC SHOCK IX1PULSES BY ACCELEROMETERS DUE TO THE
FREQUENCY RESPONSE CHARACTERISTICS OF THE ACCELEROXTER
6
niversity of Wyoming, Laramie, Wyoming) ASTIA AD 401 818
ABSTRACT: Vibration and shock have become important fields of mechanical
engineering with the advent of high speed aircraft and missiles.
Vibration
can be defined in terms of displacement, velocity, and acceleration while shock
is generally defined as a change in velocity which gives rise to high accelerations. Factors such as mounting techniques, temperature effects, acoustical
effects, calibration errors, and frequency response all affect !he accuracy of
the recorded environmental data. The effect of the frequency r~sponse upon the
accuracy of the-acce leration data will be the'main factor discussed in this
paper.
The input to be considered in this paper will be a shock rather than
a vibration input. This paper will present a method of calculating the error
of a crystal accelerometer due to its frequency response being less than
unity in the low frequency range.
The inputs considered will be the three types
of shock pulses.

2,717
Jez, J.
1960 PRZYCZYNY I MECHANISM uRAz6w w CZASIE sKOKow ZE SPADOCHRONFM
(CAUSES AND ýMCHANISM OF INJURIES DURING PARACHUTE JUMPING)
Lekarz Wojskowv (Warszawa)
36(10): 992-999.
(In Polish, with French summary)

2,718
Jilek L, & S. Trojan
1960
[EFFECT OF THE RESISTANCE TO POSITIVE
ACCELERATION IN RATSJ Cesk Fysiol. 9:20-1, January 1960

2,719
Jilek, L., J. Fischer and S. Trojan
1962
HIGHER NERVOUS ACTIVITY CHANGES
UNDER THE INFLUENCE OF POSITIVE ACCELERATION IN RATS OF VARIOUS AGES.
In
Activ. Ncrv. Sup. (Praha) 4: 128-129, 1962 (Cz).

2,720
Jilek, L. and S. Trojan
1962
CHANGES IN THE RESISTANCE AGAINST ACCELERATION
STRESS AFTE R INTERVENTZION ON THE CENTRAL NERVOUS SYSTEM IN ONTOGENESIS
IN RATS.
In
Sborn. Lek. 64:57-60, Feb. 1962 (Cz).

/
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2,721
HUMAN CENTRIFUGE OF THE AERO MEDICAL UNIT AT THE MAYO
1942
Jobes, H. W.
CLINIC'S AERO MEDICAL LABORATORY.
24 Aug.
(USAF, Wright-Patterson AFB, Ohio) Memo Report EXP-M-49-698-5.
1942.
ABSTRACT: The superstructure and driving mechanism of the inertia-type centrifuge
at Mayo Clinic is described. The superstructure is judged to be quite satisfactory in operation but the clutching and braking mechanism gives a somewhat,
non-linear acceleration to the centrifuge, partly because of manual control.

2,722
AIRSICKNESS
1947
Joekes, A. M.
(RAF, Institute of Aviation"Medicine,
1'"
ASTIA ATI 206 360.
1947.

Farnborough)

FPRC Rept. No.

475; Oct.

(1) 254 air-gunners in training have been subjected to the swing test.
ABSTRACT:
The incidence of swing sickness was 19.7%, corresponding closely to the incidence
in other populations of the R.A.F. The subsequent flying experience of these
(2) A comparison of the eesults of the swing test
air-gunners is being followed.
with the incidence of airsickness and with past flying experience suggests that
help in pre-selecting air crew to prevent wastthe singl swing test is of little
(3) A number of those that were --zng sick have been
age due to airsickness.
tested for adaptation on. the swing. Of the original number of air-gunners tested
(4) The
1.7% failed to' adapt; a further 1.17. showed only slight adaptation.
percentage figure for failure to adapt swing sickness approximates to the higher'
figure for failure to adapt to airsickness. Whether these two manifestations
run a parallel course can only be decided by following the subsequent flying
It is suggested that a group of men suspended
experience-of these air-gunners.
from flying duries on account of persistent sickness, not primarily due to
psychological causes, should be tested for adaptation to swing sickness.

2,723
Joffe, M. and F. A. Hitchcock
Federation Proc., 7:62.

1948

STUDIES ON DECELERATION.

In order to investigate the physiological effects of rapid, severe
decceleration it is first necessary to know the strength, of the structural components affected and their resistance to deceleration forces.
The literature on the subject is nil. Thoraces of normal human
individuals were obtained and the physical properties of the ribs
investigated by means of the Olsen Universal Lever Type Testing machine
which applied an anterior posterior compression to the rib to the point
of destruction. All ribs tested broke in the anterior third at an average
Curves of load vs distortion were drawn, and
value of about 15 lbs.
absorbed were mpde.. All ribs absorbed
energy
calculations of total
Obviously the thorax can
inch pounds.
10-100
of
energy in the range
more, and we conclude that
or
lbs.
foot
1000
to
up
absorb more energy,

-
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the bony structures contribute little to the total strength. Bone ash
determinations made on fat free, dry bone showed no variation correlating
with strength. The strength of the intact human thorax by means of
simulated decelerations is being observed by means of the fluoroscope.
Changes in the viscera are also observed and animal experiments to
determine changes in cardiology (pressure and E.K.G.) with similar constriction of the thorax and abdomen are under way.

2,724
Joffe, M and F. A. Hitchock
1949
Federation Proceedings 8:1.

CAUSE OF INJURY IN PAPID DECELERATION

ABSTRACT: Experiments have been carried out on cadavers and anesthettized dogs
to determine the effects of rapid deceleration. Accelerations was accomplished
by falling weights attached by a steel cable to the lower extremity of the test

body. Rapid deceleration was produced by a safety harness attached around the
waist and connected by means of a tail line to the cross member of a T-shaped
channel iron frame. The G forces produced were recorded photographically flom
vacuum tube type accelerometers. The decelerative forces were less than those
expected from calculation, which was probably due to the lack of rigidity in the
tube attachments. It was observed that there was no damping effect of tissues
on the transmission of forces from the belt to the heart.
Seven dogs were subjected to multiple decelerations.
Serial electrocardiograms
were made on all dogs over a period ranging up to 9 days or until death. Autopsies were performed at death. Results of serial electrocardiograms on dogs
showed inversions or other abnormalities of the T-wave in one or more of the 3
standard leads. X-ray heart shadow in one case, autopsy in all 7 ca-es, showed
a dilatation of the heart with thinning of the right ventricular wall. Four
of 7 dogs also showed pulmonary, hepatic or renal vascular engorgement. The
findings pointed to a condition of rigbt heart failure-the traumatic heart
injury syndrome.

2,725
Joffe, M. H.
1949
ANATOMICAL AND )"HYSIOLO(-ICAL FACTORS INVOLVED IN TOLERANCE
TO RAPID DECELERATION.
(PhD Diss., University of Ohio, Columbus, Ohio, 1949)
SUM$ARY:
1. Human ribs tested as' isolated units have been shown to be relatively weak structures (average strength 21.8 lbs.--range 7 to 40 lbs.) but capable
of undergoing a considerable amount of distortion before breaking (22.6% averagerange 12.9 to 34.9%).
The total energy absorbed before breakage was also quite
small (average of 22.1 inch-pounds - range 0.5 to 58 inch-pounds).
2. Two experiments on halves of thoraxes with ribs and intercostal muscles
intact but with the extrinxic musculature removed were subjected to forces
causing an average distrotion of 36% (34 and 38"%).
Since with this degree of"
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distortion the sternum and vertebral column were in contact, the limit of bending
was not reached and no breakage occurred.
3. Application of forces to thoraxes by means of a constricting belt went
as high as 1540 pounds or 12.65 lbs/sq. in with no evident damage to the structure. Changes in diameters were evident but accurate measurement of them was
not possible.
4.
Under no conditions was the costal arch damaged - either when isolated
or in situ. Distortion greater than 900 was seen in all cases without damage..
5.
Electronic registration of the forces of acceleration and deceleration
were unsatisfactory because of the inadequate instrumentation available.
Calculation showed tremendously higher forces evolved than were readable on the
oscillographic tracing. Calculation gave about 17.5 g (5593 lbs.) while the
electronic tubes in this instance showed almost no change.
6.
Serial electrocardiographic tracings associated with periods up to nine
days after the experiment showed marked changes in the T-wave diagnostic of
myocardial damage.
Voltage changes in the Q-wave and QRS complex' were also
evident. Deviation fSom the preexperimental electrical axis was as much as -30°
(from a normal of +75 ).
All autopsies, and one case of pre- and postexperimental x-ray heart
7.
shadows, showed a marked dilatation of the right ventricle associated with the
signs of congestive heart failure. Venous, congestion in the lungs, liver and
kidneys was present.
Myocardial hyperemia and torn fibers were'evident at the
microscopic examination of the material.
8. We have reproduced all the findings reported in the literature relative
to the syndrome of cardiac trauma, but with a different experimental basis and
a specific traumatizing factor in mind - the injury resulting from the use of
the industrial safety belt.
(Author)

2,726
Johnson, B.H.
1961 WIND TUNNEL TESTING EXPERIENCE WITH SEVERAL MODELS OF HIGHSPEED ROCKET TESTS SLED (Arnold Engineering Development Center, Arnold
AFB, Tern.) AEDC TN 61-28, Contract AF 40(600)800, Proj. 6876; March 1961;
ASTIA A -253 458
ABSTRACT: A series of wind tunnel tests of a number of rocket sled models and
representative generalized bodies in the presence of ground planes was conducted
at the Arnold Center. The purpose of these tests was to determine the design
parameters wh ch are of importance in the aerodynamic design of high-speed
rocket sleds. The tests were performed mostly in the Mach number range from 0.6
to 1.4, but s me data were obtained at Mach numbers as high as 4.0. Three-component force data are presented for all models.
Test results indicated that
the major por ions of aerodynamic loads acting on a high-speed rocket sled are
generated by he undercarriage components.
The Mach number range in which the
greatest load occurred was from 0.8 to as high as 3.0 depending on the sled
configuration
(Author)

-,I?
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2,727
Johnson, C. C.
1953
PROJECT PHYSIOLOGY OF ROCKET FLIGHT MX NO. 1450-R
(Holloman Air Development Ctr., Holloman AFB, N. Mex.) Rept. No. HDT 319.1/27;
ASTIA AD-5981; 24 Mar. 1953

2,728

Johnson, C., & G. R. Wendt
Effects of Temperature,

1955

STUDIES OF MDTION SICKNESS. XVII. The

Posture, and Wave Frequency upon Sickness Rate.

J. Psychol. 39:423-433

2,729

Johnson, G.E., J. Serrano, & E.Z. Levy
1959
RESISTANCE IN PSYCHOOPHYSIOLOGICAL STUDIES.
Center, Aerospace Medical La'b.,
WADC TR 59-688, Dec. 1959.

APPLICATION OF SKIN
(Wright Air Development

Wright-Patterson AFB, Ohio)

ABSTRACT: The usefulness of measuring changes in skin resistance as a device
to detect the impairment of consciousness in personnel whose work requires
maximum alertness was investigated during isolation, in flight, under acceleration, under the influence of drugs, and other conditions.
These experiments
.have determined that the use of skin resistance for monitoring of consciousness
is promising, however, further studies ate necessary before this method may be
used as an operational tool., The effects of temperature and environmental
changes must be eliminated, and the patterns of skin resistance must have
better quantification.

,2,730
Johnson, L. L.
1959
STUDY TO DETERMINE METHODS OF SIMULATING G EFFECTS.
(Wrignt Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TN 58-314;,
ASTIA AD 233 045; Supplement 1; Aug. 1959
ABSTRACT: An experimental variable-area inflatable seat and shoulder harness with
the necessary pneumatic actuators for the simulation of G force was fabricated.
A special pneumatic controller was developed.
The fabrication of the system and
the subsequent testing is briefly outlined.
The seat is described and illustrated
by 9 photographs.
It is concluded that the system concept is feasible and that
the simulated reactions and effects are quite accurate and realistic.
(AUTHOR)
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2,731
STUDY TO DETERMINE METHODS OF SIMULAIING'g EFFECTS,
1959
Johnson, L.L.
(Armour Research Foundation, Chicago, Ill.)
SUPPLEMENT 1.
Suppl. 1 to WADC TN 58-314, ASTIA AID-211 849.

Aug. 1959.

ASTIA AD 233 045.

ABSTRACT: An experimental variable-area inflatable seat and shoulder harness with the necessary pneumatic actuators for the simulation of g force
was fabricated. A special pneumatic controller was developed. The fabrication of the sy'stem and the subsequent testing is briefly outlined. The
It is concluded that
seat is described and illustrated by 9 photographs.
the system concept is feasible and that the simulated reaction and effects
are quite accurate and realistic.

(Author)

2,732
Johnson, Philip 1954 AN EVALUATION OF THE CHARACTERISTICS OF THE HIGH IMPACT
.SHOCK MACHINE FOR ELECTRONIC DEVICES (Evans Signal Lab., Belmar, N.J.)
20 January 1954
ABSTRACT: The impact time duration varies with angle of hammer fall with a five
pound load on the shock table; the time duration varies between 0.4 and 0.6
milliseconds. Therefore, the response (transmission) of any fixed mechanical
system will change with the hammer angle. Low frequency systems convert a larger
portion of the impact energy into vibratory energy than high frequency systems ewcited by the same impact. A calibration procedure has been formulated.

2,733
Johnson, R.A.
INSTRUMENT.

MDDEL 16 AUTOMATIC BLOOD PRESSURE MEASURING
1959
(Systems Research Labs., Inc., Dayton, Ohio)

Research rept. no. 16-4F, WADC TR 59-429. ASTIA AD-235 421

ABSTRACT: An Automatic Blood Pressure Measuring System for detecting and
measuring the arterial diastolic and systolic pressures of a human has been
developed. The purpose of this system is to provide physiological information
about an individual while he is being subjected to varying conditions of
environment and stress. The system is unique in that it uses transistor logic
It is housed in a compact, portable case
for performing the program functions.
and is equipped with a carrying handle. The range of operation is from 10 to
200 ,mm, of mercury and the measurement can be automatically repeated at
(Author)
intervals varying from 1 to 15 minutes.
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2,734
1960 EFFECTS OF ENVIRONMENTAL STRESS ON ADRENAL-THYROID
Johnson, R.M.
RELATIONSHIPS
(Colorado A. and H. College, Fort Collins, Colorado) Contract AF 33(616)'-7258;
Project 7163(805); WADD, MD.
ABSTRACT: In establishing parameters and criteria for a habitable atmosphere
or personal protective equipment for use in orbital flight, fundamental knowledge concerning the functional activity and mechanism of action of bodily
This is especially true in endocrine gland interrelationsystems is essential.
ships. There is, however, much controversy regarding their mode of action,

especially in adrenal-thyroid relationship., This investigation will undertake
to clarify some of this confusion.

2,735
MOTION SICKNESS.
1946
Johnson, W. H.
(National Research Council, Canada)

Proj.

Rept. NM 20

2,736
Johnson, W.H.,

W.R. Franks,

G.F. Kelk, J.E. Loree, et al.

1950

STUDIES TO

DEFINE QUANTITATIVELY THE STIMULUS REQUIRED TO PRODUCE MOTION SICKNESS.
Defence
Medicine,,Toronto,
Aviation
Institute
(RCAF
891 Research Board,
1950, ASTIA ATI &103
12, March
Paperof No.
of
Canada)

SUMMARY AND CONCLUSION: 1) In studies involving the types of motion which
induces sickness, it is necessary to measure the movements of the head as these
show considerable variation from one individual to another even though the sub2) Individual susceptability to
jects be exposed to identical types of motion.
swing sickness shows a significant correlation with the degree of head movement
Swing sickness can be prevented by preventing this
of the subject being swung.
independent head movement,. possibly the result of preventing any gyroscopic

precussion.
(Author)

3) The results suggest a promising subject for further research.

2,737
SUGGESTIONS FOR IMPROVEMENTS OF OPLRATIONAL
.1951
Johnson, W.H.
EFFICIENCY ( ESPECIALLY IN REGARD TO AIR SICK.NESS) OF RCAF AIRCREW
(Defence Research Board, Working paper.)
FLYING LANCASTER AIRCRAFT.
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2,738
1951 THE IMPORTANCE OF HEAD MOVEMENTS IN THE PRODUCTION OF
Johnson, W.H.
MOTION SICKNESS (Def. Res. Med. Labs., Canada) Apr11, 1951
ASTIA ATI 153 905
ABSTRACT: An investigation is being undertaken to determine the effectiveness
of various motions of the head relative to the body in inducing motion sickness.
The results indicate that individual differences in susceptibility to motion
sickness on the swing are dependent upon the degree of movement of the head
relative to the rest of the body.
Sickness was abolished in susceptible
individuals by preventing these independent head movements.
In order to resolve
the forces acting on the head, an electronic head movement recorder has been
devised which measures the movements of the head in response to the motions
imposed on the body by the vehicle (whether swing, aircraft, ship or other
vehicle) It is expected that these studies will have practical application to
the armed services.

2,739
Johnson, W. H., R. A. Stubbs, G. F. Kelk and W. F. Franks
1951
STIMULUS
REQUIRED TO PRODUCE MOTION SICKNESS:
1.
PRELIMINARY REPORT DEALING WITH
IMPORTANCE OF HEAD MOVEMENTS.
J. of Aviation Med. 22(5):365-374.
SUýMARY:
In studies involving the types of motion which induce sickness, it is
necessary to measure the movements of the head as these show great individual
variation even when the subjects-are exposed to identical types of over-all motion.
Individual 'susceptibility to motion sickness produced by a simple harmonic swing
shows a significant-correlation with the degree of concomitant head movement.
Swing sickness can be almost totally overcome by preventing this head movement,
thereby preventing any gyroscopic precession. It is probable-that these findings
are of importance to motion sickness in the air or in motor cars, trains or
ships, where the imposed angular motion is much more complex.
(Author)

2,746
Johnson, W.H.
1952
AIR SICKNESS
Air Facts 15(8):61-63, August 1, 1952

-

ABSTRACT: Johnson has found that head motion is the basic cause of motion
sickness. Nausea results when violent motion affects the fluid in the labyrinthine channels of the inner ear. This, in turn, depends on the way in
which a person "carries his head."
The likelihood of sickness is reduced
when head motion is reduced.
Head rests have proven useful; iar travellers
should rest the head firmly against the back of the seats, lessening forward and backward motion.
Staring straight ahead prevents sideways movement.

-
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Several devices have been developed to help determine individual susceptibility to motion sickness. One is an electronic machine which includes a
fifteen-foit swing, electrically rocked, and a special helmet for the
subject's head. A cage-like apparatus is overhead, and when the swing is
set in motion head movement is charted on a nearby recording machine.
From
the amount of head movement shown, the scientists can forecast whether or
not a subject should be acceptable as an aircrew member of the RCAF. (Journal
of Aviation Medicine 23(6):630, December 1952)

2,741
Johnson, W.H.
1953
A PRELLMINARY REPORT OF A NEW METHOD FOR THE
EXAMINATION OF NYSTAGMUS THROUGH TELEVISION.
The Laryngoscope, 63(12):1193-1196,
December 1953

2,742
Johnson, W. H. and J. W. Mayne
1953
STIMULUS REQ.UIRED TO PRODUCE MOTION SICKNESS: RESTRICTION 01' HEAD MOVEMENT AS A PREVENTIVE OF AIR-SICKNESS--FIELD
STUDIES ON AIRBORNE TROOPS.
J. of Aviation Medicine 24:400-411, 452, October.
ABSTRACT: The conclusions of approximately 700 tests using over 500 subjects
indicate that:
1. The headrest devices have a consistent effect in preventing air motion
sickness and that they are significantly effective under fairly rough conditions
of turbulence.
2.
It is possible to predict that in approxirately ninety-five out of every
100 flights made under this turbulence condition, the percentage of susceptible
paratroop trainees who would be prevented from becoming airsick by the headrest
device would vary between a miniffalm of 60 per cent and a maximum of 83 per cent.
3.
The proportion of subjects becoming sick was independent of past flying
experience.
4. There is some indication that the incidence of air motion sickness in
soldiers similar in relevant charact-ristics to those tested decreases as the
time since last meal increases but no general conclusions on this relationship can
be made with confidence
5.
The percentage of test subjects who are susceptible to air motion sickness
varies with the type of turbulence but for any given turbulence condition there
is no real difference between the susceptibility rates for Gliders and for
Dakotas (DC-3) aircraft.
6.
On the basis of these trials the estimated 95 per cent confidence interyo.aj.
for the true percentage of paratroop trainees susceptible to air motion sickness
varies from approximately 30 per cent to 41 per cent for "normal" turbulence to
42 per cent to 74 per cent for very rough turbulence (including violent evasive
action.)

-8252,743
Johnson, W. H.
1954
HEAD MOVEMENTS AND M'TION SICKNESS.
International Record of Med. and G. P. Clinics Pp. 638-640,
Def. Res. Med. Lab. (Canada) Rept. No. 20-41-1-1

Dec.

1954

ABSTRACT:
Although it is apparent that different physiologic and psychologic
factors are important in the etiology of motion sickness, r#cent experimental
evidence has established that the nonauditory membranous labyrinth in the
head is an extremely important sensory receptor in this regard.
Furthermore,
it has been noted by several investigators that an acute vertigo often associated
with marked motion sickness follows movement of the head in one plane of space
when the body is already rotating in another plane.
Controlled laboratory experiments were recently carried out by Johnson
ET AL, when it was demonstrated that individual differences in susceptibility
to motion sickness are to large extent dependent upon concomitant movements of
the subject's head in response to movements imposed on the body as a whole.
Restriction of head movement is a therapeutic measure in the prevention of all
forms of motion sickness.
This may be accomplished either with or without the
aid of special head-rests.

2,744
Johnson, W.H.
1956
STIMULATION OF THE LABYRINTH Bli ANGULAR ACCELERATION.
20th International Physiological Congress, Communications
(Brussels)
p. 1035,
August 4, L956

2,745
I

Johnson; W. H.
1956
HEAD MOVEMENT MEASUREMENTS IN RELATION TO SPATIAL DISORIENTATION AND VESTIBUIAR STIMULATION.
J. Avia. Med. 27(2):148-152
ABSTRACT:
By exposing several hundred Royal Canadian Air Force flight cadets to
the motion of a simple swing, it was demonstrated that laboratory-induced motion
sickness is directly correlated with vestibular sensitivity.
A high correlation
exists between the overall magnitude of the head movements and the incidence of
rmtion sickness.
Studies of susceptible individuals revealed much precessional
head movement when exposed to complex movement.
By fixing the head of the subject,
swing sickness was prevented.
This paper is concerned with evidence obtained by
forcing head movements; one of the experiments consisted of placing the sunject in
a supine position upon a stretcher, mounted upon a turntable; the subject was
rotated at a rate of 30 r.p.m. about a vertical axis.
At the time of rotation,
the subject rotated his head from side to side; a sickness rate of 95% is possible
under these conditions, sometimes developing in 15 seconos.
Gyroscopes rotating
in three planes were fixed to helmets worn by the subjects; a precessional tumbling
occurs in the affected gyroscope when there is any head rotation. The "cross product" of two angular accelerations applied simultaneously in any two orthogonal
S.-......planes indicates the magnitude-and the direction of the resulting subjective sensations of disorientation in the subject.
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2,746
PART I.
DISORIENTATION IN FLIGHT.
,Johnson, W. It. 1957
(Defense Research Medical Laboratories, Toronto)
.Flivht Comnent 1957.

VERTIGO.

ABSTRACT: Vertigo - "the sensation of rotation or whirling around". This implies
a sub jctive sensation either of the subject rotating with respect to his surroundings, or of the surroundings rotating with respect to the subject.
Spatial
disorientation - differs from vertigo in that it causes the pilot to put the
aircraft in a relatively steady "off course" attitude (eg, nose down), slthough
he continues to think he is flying straight and level. Vertigo causes the pilot
to correct for a rotation, or turn, which is not actually occurring.
In either
case if the pilot fails to recognize the true attitude and correct it strictly
by using instruments, a critical situation results.

2,747
Johnson, W.H.
1957
DISORIENTATION IN FLIGHT - PART II SPATIAL DISORIENTATION.
Flight Comment,
September-October 1958

2,748
Johnson, W.H.
1958
DISORIENTATION.
Institute of Aviation Medicine Aeromedical Reports (Toronto) p. 41-49
Winter 1958.

2,749
Johnson, W. H.
1958
PROCEEDINGS OF THE FIRST CONFERENCE ON VESTIBULAR
FHYSIOLOGY AND SPACIAL DISORIENTATION.
(School of Aviation Medicine, Air Univercity, U.S.A.F., Randolph Air Force
Base, Texas, June 1958.)

2,750
Johnson, W. H.
1959
THE IMPORTANCE OF THE UTRICLE IN ORIENTATION
Paper, 1959 Meeting of the Aero Medical Assoc., 27-29 April 1959, Los
Angeles, Calif.
ABSTRACT: The role played by the different components of the nonauditory
membreaneous labyrinth in spatial orientation merits attention in the field
'of aviation medicine.
Most attention in this regard has been concerned with
the act'ivity of the semi-circular canals. The otollthic receptors merits
special attention because of their apparent stimulation by other types of
accelerations which occur during certain types of aircraft maneuvers.
The
importance of these receptors during the weightless state involving high
perfor.mance aircraft, rocket flight and orbiting satellites requires elucidation.

-
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Difficulty in interpreting thp importance of the utricle has been mainly due
to lack of confirming experimental evidence.
This can be decided most reliably
by inactivation of the appropriate branch' of the vestibular nerve concerned
while leaving the semicircular canals in a functional state. A program
designed to enable this type of investigation will be described together with
movies showing the reactions of the operated animals when exposed to the
gravity free state involving jet aircraft.
Control animals were similarly
exposed to zero-gravity and differbnces were noted in the responses of the
two types, thus indicating the significance of the otoliths in the perception
of gravity.

2,751
Johnson, W. H. and S. Brydon
1959
FUNCTIONS OF THE UTRICULAR MACULA.
A PRELIMINARY REPORT.
Can. J. Biochem. Physiol. 37:605-606.

2,752
Johnson, W.H.
1960
SYNPOSIUM OF MOTION SICKNESS.
(Panel discussion, USAF Advisory Panel on Motion Sickness and Weightlessness)
Report March 1960

2,753
Johnson, ". H., J. B. Smith, & J. A. Sullivan
1960
ACCELERATION AS A ,EA::S OF
DETERUIINING THE SENSITIVITY OF THE COMPONENTS OF THE NON-AUDITORY MEMBRA:NOUS
LABYRINTH.
Ann. Otol. Rhinol. Laryngol. 69(2):610-621, June 1960

ABSTRACT: A procedure is described for comparing the responses of normal and
diseased labyrinths to controlled accelerations.
The comparisons are facilitated
by a newly-devised apparatus which enables humans to be exposed to various
magnitudes and types of motion, thereby making it possible selectively to stimulate otoliths and semicircular canals.
By simultaneously exposing the head to
angular motion in any of two planes of space at right angles to each other, a resultant acceleration is produced in the third remaining orthogonal plane.
Proper
orientation of the head under these conditions allows determination of the threshold of excitation to angular motion of the various semicircular canals individually. Furthermore, by the proper positioning of the subject with the head fixed
relative to the trunk, rotation of the body at various speeds enables a determination of the threshold of excitation of the otolith to be made.
In both of these
arrangements, both subjective and objective vestibular responses can be accurately
recorded during rotation, the latter by means of a closed-circuit television which
enables all type of eye responses to be recorded with relative ease.
(AUTHOR)

-
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2,754
Johnson, W.H. & N.B.G. Taylor 1960 SOME EXPERDhENTS ON THE RELATIVE EFFECTIVENESS
OF VARIOUS TYPES OF ACCELERATIONS ON MOTION SICKNESS
Paper: 31st Annual Meeting of the Aerospace Medical Association, Americana Hotel,
Bal Harbour, Miami Beach, Fla., May 9-11, 1960
ABSTRACT: The nausea which is readily induced by the motions of vehicles moving
by land, sea or air has long defied attempts to clearly understand its precise
etiology because of the complex interrelationship and differing importance of
linear and angular accelerations and other concomitant factors such as vision.
) space travel
An understanding of these factors has become urgent in relation
because of the complex accelerations to which the travelers will undoubtedly be
exposed during rocket flight and in the subsequent artificial gravity situation
be
during orbit. The present status-of our knowledge will b. reviewed and will
followed by a description of some controllcd experiments in which over 600 f man
subjects have been exposed to various types of simple and compound acceleratLions
in the laboratory'.

2,755
ETIOLOGY OF MOTION SICKNESS ( THE SIGNIFICANCE OF
1960
Johnson, W.H.
( USAF Advisory Panel of Motion Sickness
MOTION IN MOTION SICKNESS).
1960
April
and Weightlessness)

2,756
A REVIEW OF THE PHYSIOLOGICAL EFFECTS
1961
Johnson, W. H. and N. B. Taylor
In Bergeret, P., ed., Bio-Asv Techniques
OF ANGULAR ACCELERATIONS.
for Human Centrifuges and Physiological Effects of Acceleration.
Pp. 23-34.
(London, New York, Paris: Pergamon Press, 1961).
This paper reviews the known and possible physiological effects of
ABSTRACT:
angular (rotational) accelerations in relation to the production of motionsickness, spatial disorientation and "blackout" by centrifugal acceleration.
The characteristic accelerations of physiological significance produced by
swings, turntables, centrifuges and a linear vertical accelerator are describThe significance of these accelerations to present flying conditions
ed.
and to some proposals for future operations are discussed. A preliminary
report is given on some experiments in cats which helped clarify the function
of the utricle and the saccule.

2,,7-57Johnson, W. H.
Ann. Otol.

ABSTRACT:
/

SOME VES¶IIBUIAR PROBLEMS IN SPACE FLIGHT
1961
Rhinol. Laryngol. 70(3):777-784, September 1961.

The present knowledge of the effects of space flight on the

/
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nonatiditory labyrinth is reviewed.
Motion sickness is primarily caused by
mction, although there are contributing factors. Whether or not angular
acceleration or linear acceleration is the causative motion is debated.
The
relation of nausea and vomiting to motion sickness is discussed.
I. 'i suggested
that weightlessness by itself is not nauseating, but that angulcr acceleration
of the head will produce nausea during the weightless Sratae.
Vertigo will
be a constant hazard during preweightlessness and weightlessness due to rotation
of the rocket, tumbling movements of the capsule, and nodding of the head when
lhe trunk rotates in the pian, of vehicular rotation.

2,758
Johnson, W: H. & N. B. G. Taylor
1961
THE IMPORTANCE OF HEAD MOVEMENrS
IN STUDIES INVOLVING STIMULATION OF THE ORaN OF BALANCE.
(Defence
Research Medical Labs, Canada) Acta Oto-Laryngologici 53:213-218,
Apr-May 61 , ASTIA Doc. No. AD-261 252
ABSTRACT: Certain findings and procedures have been described which enable
precise determinations of the sensitivity of the various components of the
non-auditory membranous labyrinth. We wish to emphasize very strongly one
point which applies to motion sickness induced by various devices.
The
angular and linear accelerations that have been described as characteristic
of various pieces of apparatus refer to the apparatus alone.
If valid conclusions on the effects of these accelerations are to be drawn, care must be
taken to ensure that the motion of the subject's head conforms as closely
as possible to that of the apparatus.
If the head is allowed to move freely,
either voluntarily or involuntarily, it will be subject co additional accelerations due to these motions, and, in particular, to angular accelerations
kecause of the short radii involved in the head movement with respect
to the body (rotation of the head in the horizontal plane or swinging anterposteriorly or laterally on the neck).
It is hoped that the procedure outlined will be of use to those interested in vestibular threshold determinations
both from the point of view of basic physiology and in the diagnosis of
vestibular disease. (Author)
2,759
Johnson, W. H. and N. B. G. Taylor
1961
SOME EXPERIMENTS ON RELATIVE
EFFECTIVEN\ESS OF VARIOUS TYPES OF ACCELERATIONS ON MOTION SICKNESS.
Aerospace Medicine 32(3):205-208, March 1961.
ABSTRACT: To compare the relative importance of linear and "or.ular accelerations
in causing motion sickness, 800 Ss were exposed to simple harmonic motion on a
two-pcle and four-pole swing.
The conditi-ns were varied as follows:
1) with
the head secured to the back of the seat so the labyrinths were subjected to same
accelerations as the seat, 2) with the head unrestrained, 3) with eyes open, and
4) with eyes blindfolded.
The incidence of motion sickness under these conditions
was observed and interpreted in regard to the primary stimulus for motion sickness.
Implications of the findings for space flight were indicated.
(Tufts)

-
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2,760
THE IMPORTANCE OF THE OTOLITHS IN
1961
Johnson, W. H. and N. B. G. Taylor
DISORIENTATION.
(Paper, 32nd Annual Meeting, Aerospace Medical Assoc., 24-27 April 1961,
Chicago, Illinois)
is known of the effects
ABSTRACT: Other than the oculogra-4ic illusion, little
It is possible, even probable, that the stimulation
of stimulating the otolitlab.
of these organs particularly during and subsequent to weightlessness, and during
changes in linear acceleration, could produce effects of importance in flight.
The lack of k~n-.Lge results mainly from the difficulty in the laboratory of
stimulating the otoliths without at the same time stimulating the semicircular
canals; there is also a scarcity of objective signs of otolithic stimulation.
A new laboratory procedure will be described with the aid of moving pictures.
Human subjects are exposed to "revolution without rotation," i.e., to a linear
acceleration that is continuously changing direction clockwise or counterclockwise.
Evidence will be presented that suggests this is an otolithic stimulus
(Aerospace Medicine 32(3):236, March 1961)
causing measureable effects.

2,761
THE EFFECTS OF UNILATERAL AND
1961
Johnson, W., J. Meek and A. Graybiel
BILATERAL LABYRINTHECTOMY ON CANAL SICKNESS IN THE SQUIRREL MONKEY.
(Naval School of Aviation Medicine, Pensacola, Fla.) NASA Order R-37;
NASA N62-15687
ABSTRACT: Six squirrel monkeys which readily developed canal sickness when
exposed to slow rotation were divided into two groups and subjected either to a
Following
unilateral left labyrinthectomy or a bilateral labyrinthectomy.
surgery both groups of animals demonstrated vestibular dysfunction in unsteadiness of gait and absence of response to caloric testing of the operated ears.
After biLateral labyrint1,cLomy all three monkeys developed a complete insensi-

tivity to canal sickness. A similar lack of Symptoms was seen initially in the
monkeys subjected to unilateral labyrinthectomy; however, this behavior proved
to be termporary, and by six months the animals had nearly returned to the
presurgical level of sensitivity to canal sickness. (Author)

2,762
OBJECTIVE AND SUBJECTIVE
1962
Johnson, W. H., A. Graybiel and J. C. Meek
MANIFESTATIONS OF CORIOLIS ACCELERATION ON A SLOWLY ROTATING ROOM
(Paper, 33rd annual meeting of the Aerospace Medical Assoc., 9-12 April
1962, Atlantic City, New Jersey.)
ABSTRACT: The Slow Rotation Room at Pensacola (Aerospace Med., 32-:321l327,
1961) has been used to determine reactions associated with stimulation of the
human non-auditnry labyrinth. A head-mounted camera has been used to obtain
records of eye movements during the vestibular stimulation. These records
will be discussed together with other techniques for determining changes in
threshclds of vertibular sensitivity. Application to aerospace medicine will
be discussed. (Aerospace Med., 33(3):340, March 1962)

-
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2,763
Johnson, W. It., J. C. Meek, & A. Graybiel
1962
EFFECTS OF LABYRINTHECTOMY ON
CANAL SICKNESS IN SQUIRREL MONKEY. Annals of Otology, Rhinology & Laryngology
71(2):289-298, June 1962
NOTE:
Reel 7, Flash 7, Item 20
SUMMRY: The syndrome of canal sickness as produced by slow rotation has been
well defined and occurs in both man and animals.
Previous studies with humans
have offered indirect evidence that this disorder has its genesis in the semicircular canals. 'The squirrel monkey is particularly susceptible to canal sickness
and provides an opportunity to obtain basic information regarding the
rathogenesis of canal sickness.
One such method of approach is to study the animals'
response to rotation following unilateral and bilateral labyrinthectomy.
Six healthy squirrel monkeys which readily developed canal sickness when exposed
to slow rotation were divided into two groups.
One group was subjected to a
unilateral left labyrinthectomy, the other group to a bilateral labyrinthectomy.
Following surgery both groups of animals demonstrated evidence of vestibular
dysfunction in unsteadiness of gait.
This unbalance disappeared within six weeks
following uni~ateral labyrinthectomy but persisted with gradual improvement in
the bilateral labyrinthectomized animal-.
Following-bilateral labyrinthectomy aiL three monkeys developed a complete insensitivity to canal sicknesF which remained throughout the four month period of obs'erva,tion. A similar lack of iymptoms from rotation was seen initially in the three
monkeys subjected to a unilateral labyrinthectomy; however, this behavior proved
to be temporary, and by six months the animals had nearly returned to the presurgical level of sensitivity to canal sickness.
Caloric tests done before and
after surgery indicated complete loss of canal functicn in the operated ears;
there was a slight rise in sensitivity in the non-operated cars.
(AUTHOR)

2,764

Johnston, A.R.
1960 MLNIATURE ACCELEROMETER WITH A FUSED QUARTZ SUSPENSION
Jet Propulsion Laboratory, California Inst. of Technol.)
Tech Release 34-81.
ASTIA AD 237 054
ABSTRACT:
Describes a miniature accelerometer constructed as a supporting
research project.
The specific purpose was to investigate the capability of
fused quartz in this application and to demonstrate an unusually small
instrument which still
maintains the high level of accuracy necessary for
inertial guidance.
Exceptional dimensional stability, ideal elastic properties,
and high strength in small cross sections are qualities which make fused quartz
an attractive material for this application.
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2,765
Johnston, A.R. and S. Szirmay 1961
INVESTIGATION OF A PULSE-TORqUED SYSTEM
(Jet Propulsion Laboratory, California Institute of Technology, Pasadena,
Calif.) Technical Report No. 32-136, April 19, 1961. ASTIA AD 274 662.
ABSTRACT: An application of the pulse-torquing principle to acceleration
measurement has been investigated. The circuitry was evaluated while functioning in an acceleration-measuring system. The dynamics of the digital forcerebalance loop, which included the accelerometer pendulum, were investigated.
The use of derived-rate feedback was found to provide stable operation over the
complete input cange, even though the pickoff response time mi3ht be several
times the pulse repetition period.
Although primarily tested with an accelerometer, the electronics could also be
used to pulse-torque a gyro. An analog-digital converter using the pulse-torquing circuitry and exhibiting accuracy similar to that of the accelerometer was
demonstrated.

2,766
Johnston, R. S., F. H. Samonski, Jr., M. W. Lippitt and M. I. Radnofsky
1962
LIFE SUPPORT SYSTEMS AND BIOMEDICAL INSTRLMENrATION.
(In Results of the
First U. S. Manned Orbital Space Flight, Feb. 20, 1962
(NASA Manned
Spacecraft Ctr.)

Pp.31-44.

2,767Johnston, R. S.
1.962
BIOENGLNEERING
In (National Aeronautics & Space Administration, Wash.,
Bioastronautics. NASA SP-18, Dec. 1962

D. C.)

ABSTRACT:
This paper has presented a definition of bioengineering and has
attempted to define the functions of the b~ioengineer in our manned space flight
programs.
The complexity in the evolution of life support sytems was presented
and a limited research requirement was outlined.
In conclusion, bioengineering is emerging as one of the major fields of effort in
the space era. To meet this challenge and to provide the skills required', some
thought should be given in planning curriculum to establish a course of instruction in bioengineering.
The course could combine basic engineering with some
training in physiology.
Graduates with such a background are needed and required
by our space programs.
(AUTHOR)
2,768
Johnston, S.P.
1960 REVIEW AND ANALYSIS OF AERONAUTICAL RESEARCH INFORMATION
(Institute of the Aeronautical Sciences, Inc., New York) Project 9783(806);
Contract AF 49(638)-185; AFOSR, DMS.
ABSTACT:

This work collects and'prepares from current important unclassified

4
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technical aeronautical literature, including AFOSR reports, indicative abstracts
of approximately 100-150 words each.
Approximately 50 per cent of these abstracts
are from foreign literature of particular interest to the U.S. Air Force.
The
abstracts are disseminated through incorporation in "Aeronautical Engineering
Reviews" and as a separate publication, "IAS Abstracts."
200 copies of
"uAS Abstracts" are distributed through the European Office, ARDC, to the
European scientific community.
Abstracts cover the followi:_g scientific fields:
ascoustics (sound and noise); aerodynamics and fluid mechanics (including
aerothermodynamics, boundary layer, flow of fluids, internal flow, jet flaps
and wings, stability and control, and wings and airfoils); aeroelasticity;
electronics; fuels and lubricants; instruments; missiles and rockets; nuclear
energy; power plants (including jet and turbine, ram-jet and pulse-jet and rocket);
propellers; research and research facilities; rotating wing aircraft; space
travel; structures (including beams and columns, cylinders and shells, sandwich
construction, thermal stress)-and thermodynamics.

2,769
Joint Publication Research Service
1962
EAST EUROPEAN SCIENTIFIC AND
TECHNICAL JOURNALS: BIBLIOGRAPHIC LISTINGS NO. 9.
(Joint Publication Research Service, Washington D.C.)
ASTIA AD-400 201,
6 November 1962
ABSTRACT: Contains bibliographic listings of authored articles appearing in
1962 issues of selected scientific and technical journals from Czechoslovakia,
East Germany, Rumainia, and Yugoslavia.
2,770
Jokl, E.
1943
MEDICAL ASPECTS OF AVIATION (SPEED AND ACCELERATION).
(London: Sir Isac Pitman & Sons, 19431 104 p.
ABSTRACT: This book attempts to e!,ýrlain a specified group of medical problems
of flying, namely those raised by sPeed and acceleration in the air. Ther
are 61 sections.
Some of the section headings'are: speed and human reacti n
time: divi'g at 600 M.P.H.: "Blacking out;" giddiness and vertigo; the eff cts
of being shot off; parachute jumping and aero-embolism.
In discussing the effect of acceleration in the postero-anterior direction
it is reported that a remarkable phenomenon was observed in rabbits, namel
the protrusion of the eyeball.
It looked as i' the eye would jump out of
its socket following the "magic pull" exerted by the tremendous centrifuga
impulse.
During observations in the anteroposterior direction, there was
little,
if any inter ference, with respiration in human test subjects.
During these experiments hemorrhages into the conjunctiva were observed.
n
some cases no hemorrhages were present immediately after the experiment but
bleeding took place as late as two days afterward.
Subsequently analogous
occurrences were encountered in pilots after fast centrifugal flying
movements.
One pilot after a steep spiral descent (acceleration 5 G lasti g

-
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showed an extensive conjuactival hemorrhage.

2,771
1962
Joliet, Paul V.
(In M.K. Cragun, ed.,

PUBLIC HEALTH ASPECTS OF AUTOMOTIVE COLLISION.
The Fifth Stapp Automotive Crash and Field

Demonstration Conference,

14-16 Sept.

1961). Pp. 90-93

2,772
REPOIC ON THE TORONTO CENTRIFUGE.
1941
Jones, B.
Misc. Canadian Aviation Report #49, 22 May 1941

2,773
1943
Jones, B. F., F. D. Chapman, R. E. Mitchel, H. H. Jasper and A. Cipriani
THE EFFECT OF REPEATED EXPOSURE TO LOSS OF ATMDSPHERIC PRESSURE UPON
TOLERANCE TO POSITIVE ACCELERATION IN MONKEYS.
(National Research Council, Committee on Avia. Med., Washington, D. C.)
CAM No. 104, Jan. 1943.
ABSTRACT: Used 9 Macaca mulatta monkeys. One half received a diet rich in iron
and copper and one half a diet poor in these elements. Four hours daily
exposure to a simulated altitude of 25,000 feet produced polycythemia in the
Protection
Fe-rich animals which increased their "g" tolerance by 2.3 "g" (497.).
lasted 30 days. It was measured by extinction of brain potentials and retinograms. Desoxycorticosterone reduced recovery time in all animals and reduced
extinction time and "g" threshold in polycythemic animals although raising it
in

the controls.*

2,774
Jones, C.D.,

J.H. Shaw,

et al.

1961

PRELIMINA'Y INVESTIGATION OF INTERPLAuNETARY

LUNAR AND NEAR PLANET ENVIRON\,,NrTS A D METHODS OF SIMULATION
ASD TR 61-267
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio)
ASTIA AD 268 791
July 1961.
ABSTRACT:

Sumunaries of the natural environments of Mars, Venus,

the Moon and

The primary induced environmental stresses
interplanetary space are presented.
atomic and subatomic radiation, meteocosmic
radiation,
thermal
associated with
and low pressure are described
acceleration,
shock,
vibration,
particles,
roid
for operation near the above bodies including range of anticipated values and

methods of simulation. Additional simulation techniques associated with temperature, heat flux and atmospheric composition are discussed. An environmental test
philosophy and a sunmmary of heat transfer characteristics of high speed vehicles
Important areas not covered in this report are combined, induced
are included.
environments associated with atmospheric entry and biological effects and nuclear
reaction r -'. :ions. (Author)
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Jones, C. M. 1958 DISORIENTATIDN IN FLIGHT. (RAF Institute of Aviation
Medicine, Farnborough) FPRC Memo. No. 96; ASTIA AD 209 302.
ABSTRACT:, Two of the three main sources of information about orientation
normally available to man, namely the special sensations responding to
linear and angular movements respectively, usually prove misleading to a
pilot except in steady straight flight.
This fact alone explains many cases
of pilot disorientation.
But it also emphasizes the supreme importance
of the eyes in this context; yet even these can at times prove misleading
to a pilot who is then deprived of his last resort.
Experiments are described
which show how this can arise during maneuvers involving a component of roll,
owing to the generation of involuntary and inappropriate rotational eye
movements.
It is concluded that for stability of the man-machine combination,
aerodynamics may not always be self sufficient; disorientation of the man
can upset even the aerodynamically stable aircraft. (Author) (See also AD 39
216)

2,776
Jones, G. M.
n.d.
DISORIh:;TATIGN DUE TO RAPID ROTATION IN FLIGHT
(:AF insticuze of Aviation Med.cine, Farnborough)
REP 11843
ABSTiZ.CT: Difficulties which may
rotation in flight are described.
connection with loss of control in
second in connection with certain
of pilot disorientation.

be associated with maneuvers involving rapid
These difficulties are discussed first in
a single very rapid rolling maneuver and
findings from a field inquiry into the causes

2,777
Jones, C. Mý_vifl
1958
PRESSURE CHANGES IN THE MIDDLE EAR AFTER FLIGHT.
(A..
Institute of Aviation Medicine, Farnborcugh) FPRC 1059; ASTIA AD
216 080.
ABSTNAC:; Experinents are described in which middle ear. pressure changes
were mýsur(d after simulated flights in a decompression chamber, during
whicih approximately kno-wn gas mixtures were introduced into the middle ear
space by breathing gases of known composition throughout the flight.
The
results show that when the eustachian tube rema- -s closed after flight the
middle ear pressure systematically fal]q in a manner depending largely upon
the oxygen content of gas inhaled during a given flight.
The effect after
breaZhin- pure oxygen was observed to be roughly twice the magnitude of that
.a:~e similar flights breathing through an air-mix rcgulator.
A potential
cXinical hazard of delayed barotrauma due to breathing 100% oxygen during
fight can be at least halved by employing air-mix. A parallel phenomenon
acy manifest itself in the lLn;s as localized collapse due to rapid absorption
-of oxygen

in a

would probably
10% oxygen.

temporarily-isolated

region.

Again the potential clinical hazard

be reduced substantially by employment of air-mix in place of
The results also show that the normal equilibrium partial

-
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pressure of oxygen in the middle ear approximates 66 mi Hg which is well below
It is suggested that in the same situation in a
that in air at sea level.
sinus with obstructed ostia, it may prove an advantage in the treatment of
acute sinusitis to replace sinus washout fluid with nitrogen rather than
air, for oxygen would then diffuse from tissues into sinus, thus assisting
rather than inhibiting subsequent drainage through the ostia. (Author)
2,778
Jones, G. M.
Medicine,

1958 DISORIENTATION IN FLIGHT (RAF Institute of Aviation
Farnborough) rPRC Rept. 114; Sept. 1958.

ABSTRACT: Two of the three main sources of information about orientation
normally available to man,'namely the special sensations responding to linear
and angular movements respectively, usually prove misleading to a pilot
except in steady straight flight. This fact alone explains many cases of
Btit is also emphasises the supreme importance of tha
pilot disorientation.
even these can at times rove -isleading to a pilot
yet
contest;
this
in
eyes
who is then deprived of his last resort. Experiments are described which
show how this can arise during manoeuvres involving a component of roll,
owing to the generation of involving a component of roll, owing to the
It
generation of involuntary and inappropriate rotational eye movements.
is concluded that for stability of the man-machine combination, aerodynamics
may not always be self sufficient.

2,779
COMPARISON 01 NYSTAGMOID RESPONSES TO ROTATIONAL STIMULI
1960
Jones, G. M.
ABOUT VERTICAL AND ROLLING AXES.
(Paper Meeting of the Phys ological Society, 29-30 July 1960)
ABSTRACT: The present experiment compares the slow-phase angular velocity of
the nystagmoid response after stopping stimuli about two orthogonal axes, namely
a vertical axis with head erect (horizontal nystagmus) and a roiling axis parallel
Eight subjects were each exposed to a
to the visual axis (rolling nystagims).
single stopping stimulus'about each of these axes after turning for 3 min at
60 /scc. The mean time constants for all subjects, obtained from calculated
regression lines, were 16.4 sec (S.D. 4.0) and 3.9 sec (S.D. 0.8) for the vertical
and rolling axes respectively; a difference perhaps related to the difference
in likely duraticn of rotational m~vement about these two axes in everyday life.
However, the corresponding mean va ues of slow phase angular velocity immediately
after stopping were similar to one another, although well below the velocity of
The fact that these values are statistically only just distinthe stimulus.
guishable from one another suggest• that if a similar stimulus were applied
with eyes shut about an intermediate axis, the axis of resulting slow phase
nystag-.as would initially be roughly parallel to that of the stimulus, despite'
(J. Physiol, 3.54:32the considerably reduced angular velocity of response.
1960)
33P.

(
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2,780
Jones, G. Xelvill
1960 SOME ASPECTS O LABYRINTHINE INFLUENCE UPON EYE
MOVEMENT DURING RAPID ROTATIONAL MANOEUVRES
(RAF Institute of Aviation Medicine, Royal Air Force. Farnborough) FPRC/Meno
11O. ASTIA AD 239 034
ABSTRACT:
In a recent study of causes of disorientation in flying it
transpired in Fighter Command that difficulty was being experienced in
recovery from rapid rolling manoeuvres, and in Flying Training Cormnand
during and after the so-called third stage of a spin.
An apparatus has been
designed to obtain quantitative information about the interference due to
misleading labyrinthine signals in circumstances such as these.
It is
composed mainly of a cine camera mounted on a flying helmet carrying a
periscope so arranged that the camera sees a clise up image of one eye.
This film provides a quanti'ative measurement of the time
course of the
angular movemen-s of the eye about its optic axis.
The apparatus therefore
affords a cc.'e:...-t
means for comparison of the response exhibited in the
eye to rotational labyrinthine stimuli about different axes.

2,781
Jones, G. M.
1960
COMPARISON OF NYSTA(G40ID RESPONSES TO ROTATIONAL STILULI
ABOUT VERTICAL AND ROLLING AXES.

A?.STP.ACT:
Eight subjects were exposed for 3 minutes to rotation at 60 degrees/'sec
about the vertical axis with head erec.t and about a rolling axis parallel to the
visual axis.
The results confirm an exponential decrease of the slow-phaseangular velocity of nystagrnus in relation to tirme elapsed after stopping for the
vertical axis (horizontal nystagTus), and establish a similar formof decay, but
with a diff.-rent time constant, about the rolling axis (rolling nystagmus).
The
mean ti,,
constants for all subjects, obtained from calculated regression lines,
were' 16:4 sec'. and 3.9 sec. for the vertical and rolling axes, respectively.
The
corres-';onding mean vainc of slow-phase angular velocity ir,-,ediately after stoppir.g •:c-e statistically
only just distinguishable from one another' (28.5 degrees/
se-., 23.8 degrees/sec.).
It is suggested, that if a similar stimulus, were
a1,,)ll!
a~o.~t an interrmdiate axis with eyes shut, the axis of resulting slownyans-:, would initially
be roughly parall!i to that of the stinuius, and,
at .,re
prolonged rotation, the axis of eye respm)nse would Lend to move towards
tnr- vertical as.is of the head.
(J. Physiol. 154(1):32-33, Nov. 1960)

2,782
Jones,

G. X. & D. H. Drazin
1961 OSCILLATORY MOTION IN FL:,ýHT.
(RAF In';t. of Aviation %,edicine, Great Britain) Dept. No. FPRC/116d,
july L'61.
ASTIA AD-267 952.

'ts --were perf •r,-e-d -in a-Javelin two--srcater" aircraft to--- ,- T•-A--E;p-T-ri
The aircraft was exposed to oscillatory
define ,imits cf aircrea tolera:-ce.
conditions in roll and pitch at various frequencies and angular velocity

-

838-

amplitudes.
Subjects assessed the conditions on a 4 point scale of subjective tolerance ranging from entirely acceptable to entirely unacceptable,
and their performance in a number of visual acuity tasks was assessed.
Maximum linear acceleration at the head proved the most significant criterion. When the saximum linear acceleration at the head was less than
0.1 g conditions were entirely acceptable, and when greater than 0.2 g
were entirely unacceptable.
In the pitching plane much greater vertical
accelerations, due to the undulating flight path, led to rapid induction
of severe nausea. Despite reaching the subjective limits of tolerance,
,objective measurements of visuaL acuity shoved no serious deterioration
in the worst flight conditions, but a parallel laboratory experiment
suggested that serious deterioration would ensue with only slightly increased
severity of oscillation. (Author)
2,783
Jones,

G. M. & D. H. Drazin
152
OSCILLATORY MOTION IN FLIGHT
In Barbour, A. 5. & H. E. Whittingham, eds., Human Problems of Supersonic
and Hypersonic Flight (New York, Oxford, London, Paris: Pergamon Press,
1962)
pp. 134-151

2,784
Jones,

I. H. 1918 EQUILIBRIUM AND VERTIGO
(Philadelphia: J. B. Lippincott Co., 1918)

2,785
Jones, I. H. 1937 FLYING VISTAS.
THE HUMAN BEING AS SEEN THROUGH THE EYES OF
THE FLIGHT SURGEON.
(Philadelphia: J B. Lippincott Co., 1937), pp. 99-128

2,786
Jones, L. M.
Rev. Sci.

1956
TRANSIT-TLXZ ACCELEROYETER
Inst. 27:374-377, June 1956

ABSTRAC'.;
I.', &.zidirectional transit-time accelerom.eter, developed fo: ... eas.ring
the drag acceleraticn of spheres
.:o=
rockets, is described.
The ambient
density and temperature of air may be calculated from the drag acceleration.
In the device, a bobbin is periodically caged and releazed within a cavity.
The
tine for the bobbin to traverse the distance to the cavity, which distance is the
same in an-,direction, is telenatered and measured.
The accelerometer range is
about 5XIO-Q to 5 g.
Systematic errors and standard deviations over the range
are about 1%. The accelerometer was used s-,ccssfu-1ly in a rocket flight in
whIch-the-drag acceleration of a 7-in. diaM. sphere was measured.

-
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2,787
Jones, R.T.
1937
ACCELERATIONS IN LANDING WITH A TRICYCLE-TYPE
LANDING GEAR.
(NACA, Langley Aeronautical Lab., Langley Field, Va.)
NACA ACR, Feb. 1937.
ABSTRACT:
In corrnpction with the application of stable tri-cycle-type landing
gears to transport airplanes, the question arises as to whether certain of the
passengers may not experience relatively great accelerations in an emergency
landing.
Since the main landing wheels are behind the center of gravity in
this type of gear, a hard-braked landing will cause immediatc nosing down of
the airplane, and, when this motion is stopped due to the front wheel striking
'the ground, there will be some tendency for the rearmost passengers to be
thrown out of their seats. The following rough c.'c.lations are designed to
show the magnitudes of the various reactions experienced in a severe landing
under these circumstances.

2,788
Jones, W. L.
1952
THE FLIGHT SURGEON AND FLIGRT SAFETY
J. of Aviation Medicine 23(l):44-48, 84, February 1952.
ABSTRACT: The mission of flight safety is to foster correct techniques and
habits on the part of operating as well as maintenance personnel to insure that
equipment is so utilized an to minimize operational hazards.
To insure the
health and well-being of aviation personnel, the flight surgeon first
perform.
very strict physical and psychological examinations on applicants for flying.
The flight surgeon also gives medical care to the flyers' dependents in order to
raise the morale of the flyer. Much of the sting of aircraft accidents has
been removed through the development of protective equipment.
Engineers, flight
surgeons, and designers have developed safety equipment such as the parachute
deployment bag, ejection seat and escapt chute, inertia reel, and shoulder
harness.
To increase man's compatibility with nes stresses, the flight surgeon
has helped design and develop such devices as the anti-g suit. Other devices
are automatic pressure breathing oxygen regulators, pressurized cockpits, c:kpic
air
conditioning, and exposure suits.
In spite of all
of the safety equipment,
physiological aids and excellend aeronautical designs, there are aircraft
accidents.
After the accident, the flight surgeon cares for the injured aircrev
and then participates in the accident investigation.

2,789
Jones, Walton L.
1953 TYPICAL IMPACTS OF JET AIRCRAFT LAND CRASHES.
I Aviation Med., 24 (6):474-482.
ABSTRACT:

Land crashes of jet aircraft with a small angle of impact usually
tl.-ý tccupants, although the damage to the plane
may be considerable.
Higher speed, involving greater vertical forces, may
lead to fractured vertebrae sustained by the occupants.
Under these
conditions, shoulder harnesses frequently fail
after absorbing much of the
energy of the impact.
Protective helmets may lessen or prevent head injury.
rýs'I.st

in minor iZnJjuti;

-840
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Crashes with larger Impact angles (30-900)

are generally fatal.

Further,

research is needed for the development of a seat structure capable of
dissipating more energy, and a cockpit capsule which would give tae occupant
more protection by separating him from' the wreckage and possible fire.

2,790
EJECTION SEAT ACCELERATIONS AND INJURIES
1963
W. L., & W. F. Madden
(Paper, 34th Annual Meeting of the Aerospace Medical Associ tion, StatlerHilton Hotel, Los Angeles, Calif., April 28 - May 2, 1963)

Jones,

A review of acc lerations measured on ejection seat catapult tests,
ABSTRACT:
over the past four years, indicates a much wider zange of values than was
This explains, in part, the occasional injury where no
originally believed.
To reduce these
injury occurred in an almost similar set of circumstances.
Propulsion
Assisted
Rocket
a
capability
values and obtain more performance
Station,
Test
Ordnance
Naval
the
developedby
was
(RAPEC)
Ejection Catapult
the
with
size-wise
interchangeable
completely
is
system
This
Lake.
China

present catapults resulting in much lower accelerations with in.reased trajectory.
A review of the back injuries is given along with clinical management and results.
2,791

Jongbloed, J, and A.
Verh. internat.

1932 (CIRCULATORY RESPONSES TO ACCELERATIONS)
K. Noyons
Kongr. Physiol. 1932, p. 128.

2,792

Jongbloed,

J.

& A.K. Noyons

1932- WEITERE MITTEILTNGEN UBER DEN EINFLUSS VON

(Further Information Concerning
BESCHLEUNIGUNGEN AUF DEN BLUTKFEISLAUF
Circulation)
Blood
the
on
Accelerations
Influence of
Acta brev. neerl. Physiol. (Amsterdam) 2: 164-165
Ned. Tijdschr. Geneesk 77: 613-614 (1933)
See also:

the

2,793

-

AUF
U1BER DEN EINFLUSS VON BESCHLEUNIGUNGENthe
1932
Noyons
A.K.
&
Upon
J.
jongbloed,
of Accelerations
(Concerning the Influence
DEN BLUTKREISLALTF
Blood Circulation)
2: 90-91
Acta-brcv. neerl. Physiol. (Amsterdam)
-------

2,794

Jongbloed,
Arch.

J. and A. K. Noyons
Sci. biol., Bologna.

CIRCULATORY RESPONSES TO ACCELERATIONS.
.1933
18:190.

-841

2,795
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CONSIDERATIONS REGARDING THE
1946
Jongkees, L. B. W., & J. J. Groen
SECONDARY AFTER-SENSATIONS CAUSED BY A STIMULATION OF THE SEMICIRCULAR
J. Laryngol. 61:241-244
CANAL SYSTEM.
2,796
Jongkees,

L.B.W.,

and J.J. Groen

1946

THE NATURE OF THE VESTIBULAR

STIMUJLUS REQUIRED TO PRODUCE MOTION SICKNESS.
61:529-541
J
Laryg

2,797
1956
ON PER- AND POST-ROTATORY REACTIONS.
Jongkees, L. B. W., &.J. A. J. Klun
Acta oto-laryngologica (Stockholm) 46(4):314-318, July-Aug. 1956
The effect of the interval between on and off rotational impulses on the
ABSTRACT:
duration of a rotatory sensation was measured for various magnitudes of the stimuA rotating
lation which was equally strong for both on and off acceleration.
chair was used which could be accelerated in a short period of time until a constant velocity was reached (12.5 degrees/second in 3 seconds, 24 degrees/second in
The
2-½ seconds, 37 degrees/second in 2 seconds, 60 degrees/second in 3 seconds).
results support the view, expressed on graphs mathematically, that the cupula
Another conclusion is
endolymph system acts as a highly damped torsion pendulum.
in the beacceleration
following
sensation
perrotatory
of
the
the
duration
that
ginning is identical with the duration of the postrotatory stopping impulses.

2,798
1956
Jongkeos,L. B. W. & J. A. J. Klijn
Acta Oto-laryngol. 46(2):312-318.

ON PER- AND POST-ROTATIORY REACTIONS

SL%^.!%RY: The influence of the interval between on and off rotational impulses
on the duration of a rotatory sensation is measured for various magnitudes of
th•e stimulation which is equally strong for both on and off acceleration.
The results agree with the view that the cupula endolymph system acts like a
highly damped torsion pendulum. Arithmetically the form of the graphs can be
exactly described from this point of view.

2,799
1960 SOME NYSTAGMOGRAPHICAL
Jongkees, L. B. W. and A. J. Philipszoon
METHODS FOR THE LNVESTIGATION OF THE EFFECT OF DRUGS UPON THE LABYRINTH
Acta Physiol. Pharmacol. Neerlandica, 9:240, 1960.

- 842
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2,800
1961
THE INFLUENCE OF SOME DRUGS ON THE FUNCt'ON OF
Jongkees, L. B. W.
THE LABYRINTH
1961.
53:281.
•
Acta to-laryngol.,

2,801

Jongkees, L. B. and A. J. Philipszoon
ACCELERATIONS.
In

Acta.Physiol Pharmacol.

1962

NYSTAGVS PROVOKED BY LINEAR

Neerl.' 10:239-247,

1962'

2,802

Jongkees, L. B. & A. J. Philipzoon

1963

THE INFLUENCE OF POSITION UPON ThE

EYE-MOVEMENTS PROVOKED BY LIEAR ACCELERATIONS.

Acta Otolarynj

(Stockholm) 56:414-420, Mar.-April 1963.

.2,803
Juan Valiente, F. de
Instrumentos.)
November 1957

(Vertigo de
1957
VERTIGO CAUSED BY INSTRUMENTS.
Revista de aeronautica (Madrid),
17(204): 881-884,

ABSTRACT: Aircraft accidents attributed to vertigo in the pilot may be caused
Vertigo is of interest to the pilot for reasons of
by instrument flight.
causes, and to the airsafety, to the flight surgeon who must determine its
plane to the pilot.
of
the
craft engineer who is concerned with adaptation
in the instruments
of
confidence
to
lack
is
due
vertigo
that
Pilots believe
during flight, insufficient training, psychophysiological factors, and external
On the whole, the causes of vertigo during instrument
environmental causes.
It is postulated that since there is a
flight are not well determined.
correlation between vision and the proprioceptive system of equilibrium, any
lack of stimulation-from both systems can cause vertigo.

2,804
Judd,

W. R.
(Denver,

SITZMARKS OR SAFETY?
1960
Colo.: National Ski Patrol System,

Inc.,

1960)

2,805
960---UNE -NOUVELLE MEDECLIE-DU-TRAVAIL:- LA MEDECINE DU TRAVAIL
-- Juin-,-7-.-AVIATION
(A NEW OCUJPATIONAL MEDICINE:
AERIEN A L'ERE DES REACTEURS
In Proceedings of the 13t!- Tnternational Congress
MEDICINE IN THE JET AGE)
(New York: Book Craftsmen
on Occupational Health, New York, 25-29 July 1960
Assoc., Inc., 1960) pp. 942-947
ABSTRACT:

Jet aircraft

personnel are exposed to many physiological hazards,-

-
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such as anoxia, high speed and high altitude, decompression, positive and
negative accelerations, vibration, climatic changes, and the wearing of cumberIn addition, jet flight is associated with changes in normal
some clothing.
physiological rhythms affecting sleep patterns, hours of rest, body rpmperature, cardiovascular and respiratory equilibrium, and digestive functions
Therefore, a great number
(changes in hunger sensations, types of meals).
of jet personnel are suffering from flight fatigue and gastro-intestinal
Exposures to
disorders (sever colitis, gastritis, gastro-duodenal ulcers).
ultrasonic rays affect the nervous, muscular, cardiovascular, intestinal,
and endocrine systems.
Mention is made of the psychological factors
(tension, anxiety, emotion) related to jet flight, and recommendations are
made for the extension, anxiety, emotion) related to jet flight, and recommendations are made for the extensive medical examiavtion of jet personnel.
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2,806
INDIVIDUAL DATA SHEETS AND PILOT CO=
1957
Kaehler, R.C.
(North American Aviation, Inc.)
CENTRIFUGE PROGRAM.
Report No. NA-57-830, July 15, 1957

ETS FOR THE X-15

2,807
HUMAN PILOT PERFORPANCE DURING BOOST AND ATMOSPHERE
1959
Kaehler, R. C.
REENTRY.
Aerospace Med. 30(7):481-486.
1. No physiologic limits were encountered during either of the
CONCLUSIONS:
boost or reentry conditions tested. It was demonstrated that. "Worst condition"
accelerations, representing the maximum design limits of the aircraft, are
withing the physiologic tolerance of a pilot in good physical condition with
conventional G protection.
2.
The tracking results for both direct and dynamic ratios have shown that
performance with the right hand stick is consistently better than that with the
center' stick although a statistically significant difference between the two

was not found.
3. Subject's comments indicated a preference for the right hand stick
principally due to the amount of physical effort required to properly operate
the center stick under acceleration as compared to the right hand stick.

2,808
DESIGNLNG FOR HUMAN
1959
Kaehler, R. C., J. P. Meehan, & T. Freedman
CAPABILITIES UNDER ACCELERATION IN SATELLITE OPERATIONS (American Society
Paper No. 59-AV-34
of Mechanical Engineers)
ABSTRACT: The authors have attempted to survey the experimental results for
human tolerance and performance capabilities under positive, negative,
transverse, and positive transverse accelerations.

-845

S2.,809
HUMAN PSYCHOMOTOR PERFORMANCE UNDER VARIED TRANSVERSE
1959
LKehler, R.C.
ACCELERATIONS.
(Paper, Meeting of Aero Medical Association, Statler
Hilton Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: A series of experiments have been conducted on the human centrifuge
to quantify human psychomotor performance under varying conditions of transverse
The psychomotor parameters under investigation were response
acceleration.
These measures were obtained from manipu- ,
time, reach time and adjustment time.
lations of five typical aircraft controls (lever, trim wheel, knob, "push-totest" button and toggle switch) located in eight different workplace locations..
Five subjects were exposed to front-to-back accelerations up to and including
8 G and back-to-front accelerations up to and including 4 G. Approximately 1200
The results
centrifuge runs were made in the course of these experiments.
demonstrate that all subjects were able to make effective control movements and
Total time
adjustments throughout the range of the acceleration levels tested.
increases
definite
showed
controls
to respond, to reach and to adjust individual
In back-to-front accelerations,
in front-to-back accelerations of 6 G and above.
physiologic tolerance is reached at 4 G with only minor decrements in the measures of performance studied. J. Aviation Med. 30(3):190, March 1959)

2 , 810
Kaehler, R. C. & J. P. Meehan 1960 HUMAN PSYCHOMOTOR PERFORMANCE UNDER
VARIED TRANSVERSE ACCELERATIONS. (Wright Air Development Division,
Wright-Patterson AFB, Ohio) WADD TR 60-621 August 1960 AST.A AD-247 169.
T: Five male college students, 20 to 25 years old, were exposed to
ABST
transverse accelerations from front-to-back up to 8 g and back-to-front up
to 4 g on the USC centrifuge to investigate human motor performance.
The resuIts show that man can, with the proper controls and properly' located
in the workplace, participate effectively in aircraft control when exposed
to re atively high transverse accelerations.
Durn front-to-back acceleration, man can perceive a visual stimulus, reacA
and adjust controls, e.g., the horizontal lever, toggle switch, and pushto-te t button, regardless of location in a mean time of 1.0 second at 8 g.
Contr Is normally more difficult to operate, the vertical wheel and
rotat ng knob, require a mean time of 1.5 seconds at 8 g. For back-to-front
accel rations, the toggle switch, horizontal lever, and push-to-test button
requi e a mean time of 0.7 second at 4 g, whereas, the vertical wheel
and r tating knob require a mean time of 1.0 second. (AUTHOR)

/
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2,811
TUE EFFECTS OF TRANSVERSE ACCELERATIONS AND EXPOIENTIAL
1961
Kachlcr, R. C.
(Aerospace Medical
TI.E-L\G CONSTANTS ON COMPENSATORY TRACKING PERFORMANCE.
Laboratory, Aeronautical Systems Division, Wright-Patterson AFB, Ohio & School
of M~edicine, University of Southern California) ASD TR 61-457; Proj. 7222;
Task 71746; Contract AF33(616)-5407; ASTIA AD-268 185
AI.ST=CT: A study was conducted to determine the effects and interactions 'of
;ront-to-back transverse acdelerations, in the magnitudes of 0, 3g, and 6g, and
exponential time-lag,constants of 0.1, 1.0, and 2.0 seconds on human control
perfor=mance on a compensatory tracking task.
In general, the results substantiated
,predictions of human tracking performance based on Helson's U-hypothesis and
Principle of Generality.
Concepts from information theory are introduced to
explain certain learning phenomena which occurred in the course of the experiment.
(AUhIOR)

2,312
Kaleta, Z.
1957
ZAGADNIENIE PRZYSPIESZEN W LOTNICTWIE (THE PROBLEM OF
ACCELERATION LN AVIATION)
Wojsk Przeglad Lotn. (Poland) Special Medical
Issue. 1957, pp. 65-91 (Air Technical Intelligence Ctr., Wright-Patterson
AFB, Ohio, Rept. No. ATIC-IR-1771-58, 1957)
ABSTRACT:
This article deals with the following topics:
classification of
accelerations, determination of acceleration value, the methods of inquiry into
the-effect of acceleration on the organism, and acceleration acting in the
long axis of the body.

2,813
Kalinin,

Yu.

Znanive.-

1961

TRAINING OF THE BRAVE.

"ROOM"

FLIGHT

sila 1961(9):9-1.1

ASSTRACT: The article describes the purpose and applications of flight trainers
for si.ulating all the normal and abnormal features of actual flight.
A brief
account of Yuriy Gagarin's training in preparation for space flight is also given.
Gagarin was accustomed to weightlessness in planes and was subjected on a centrifuge to stresses equal to those encountered in rocket take-off and braking.
He
parachuted onto land and into water and spent long periods alone in a soundproof
chamber.
He was subjcected to vibration on a test stand and to prolonged exposure
to cold and heat in not and vacuum chambers.
Gagarin learned to drink, eat and
write in a spacc suit.
his preparation also included instruction in a special
trainer co.plvete with instruments and controls and a comzputer to set the flight
route.
The author be'lieves that such trainers will play a due part in space
technique.
The:, will be used for studying satellite comm.unications in space,
for simulating t:.e teeting of satellites in orbit, for comrriling "interp.l.netary
stations" and for simulating landings on various planets, etc.
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2,814
Kampik, A.
1930
EXPERIMINTELLE UNTERSUCHUNGEN UBER DIE PRAKTISCHE
LEIS-TNGSFAHIGKEIT DER VIBRAIIONSEMPFINDUNGEN (Experimental Examinations
Concerning the Practical Conductivity of the Vibration Sensation)
Archiv fur die iesamte Psychologie (Leipzig), 76:3-70

2,815
Kaniss, S.
TEST AND EVALUATION OF THE P-3 AUTOMATIC PILOT CATAPULT
LAUNCHING EQUIPMENT.
(U.S.Naval Air Material Center, Philadelphia, Pa.)
Rept. No. NAES-INSTR-63-53.

2,816
Kanowski, M.B.
1961
EVALUATION OF ARMY FREE FALL PARACHUTE ASSEMBLY
TYPE A/P28S-3.
(Air Force Flight Test Center, Edwards AFB, Calif.)
AFFTC TR 61-37, August 1961. ASTIA AD-261 567.
ABSTRACT: Tests were conducted for the U.S. Army to determine the reliability
of an interim parachute assembly, designated Type A-P28S-3, and the suitability
of associated equipment. The main parachute has a 35-foot nominal diameter
MC-l canopy, modified with a 14.48 sp. ft. single orifice, and an automatic
ripcord release. One-hundred fifty-three tests were made with dummies at
indicated airspeeds ranging from near 0 to 400 knots. Drop altitudes ranged
from 65 to 170 knots at pressure altitudes of 5,000 to 25,000 feet. Each
parachutist carried a front type equipment container having a loaded weight
of approximately 40 pounds which wapttached to the harness D-rings. The
parachutists were able to achieve body stability in a prone position. The
parachute assembly and associated equipment were satisfactory.
(Author)

2,17

Kapitanov, R. A. 1962 TELEMETRY PROBLEMS AT TEE SECOND ALL-UNION
CONFERENtE ON THE USE OF aADIOELECTRONICS IN BIOLOGY AND hf.DICINE
Medi Prom.SSSR, 16(11):62-64. Translation: (Joint Publications Research
Service, Washington, D. C.) JPRS 17672.

I
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2,818
Kapor, G. 1956 REACTIONS CF FLIERS TO STRESSES OF MILITARY LIFE AND JOB
REQUIREMENTS. (0 reakcijama letaca na stresove vojniCkog zivota ias
letackog poziva.)
Vo.nosanitetski pregled (Beograd) 13(11-12):544-550
In Serbo-Croatian, with English Summary. P. 550.

.2,819
Karlsen, Asbjorn (Karl)
1959 HERE'S HOW TECO PULLS THE "STO?" ON HIGH G'S!
(Teco Aircraft Seats, Burbank, Calif.)

2,820
Karolinska institutet
1961
FINAL TECHNICAL REPORT UNDER CONTRACT NUMBER
DA-91-591-EUC-1619; 01-7206-61 CONCERCNING THE CO:,STRUCTION OF A
EORIZOxTAL-ROTOR CENTRIFUGE.
(U.S. Army Research and Developmenr
3iolab, Fort Detrick).
ASTIA AD 270 204L.
ABSTRACT: The report contains the following information concerning the
construction of a horizontal-rotor centrifuge:
1. Obje'ctives of the contract.
2.
Sum: ary of the research performed
'3. Implications of results for future work
4.
Su.-.ary on personnel utilized and administrative actions taken
5.
Estimate of number of work hours expended and of costs for materials used
and for property acquired.

2,821
Kashler, R. C.
1961
EXPONENTIAL TLKE-LAG
Report on Biophysics
Southern California,
ASTIA AD-286 185.

THE EFFECTS OF IRANSVERSE ACCELERATIONS AND
CONSTANTS ON COMPENSATORY TRACKING PERFORMVANCE.
of Flight.
(School of Medicine, University of
Los Angeles, Calif.) ASD TR 61-457, Sept. 1961.

ABSTRACT: A study was conducted to determine the effects and interactions
of front-to-back transverse accelerations, in the magiitude of 0, 3 g, and
6 g, and exponential .time-lag constants of 0.1, 1.0 and 2.0 seconds on
human control performance on a compensatory tracking task.
In general the
results substantiated predictions of hurman tracking performance based on
Helson's U-hypothesis and Principle of Generality.
Concepts from inforr.Ation theory are introduced to explain certain learning phenomena which
occurred in the course of the experiment. (Author)

4
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2,822
SOME PHYSIOLOGICAL REACTIONS IN KAN UNDER CONDITIONS OF
1962
Kas 'ian, I. I.
TIE ALTERNATING EFFECT OF OVERLOADING AND WEIGHTLESSNESS.
Izv. Akad Nauk SSSR (Biol.) 6:896-908, Nov.-Dec. 1962 (Russian).

2,823
1960 CATALOG OF TIRANSLATED MATERIAL IN SPACE PERCEI-TION
K.sparck, C¢•h'erine F.
. (:,'ZVISED)
ýJ.S. Naval School of Aviation Medicine, Pensacola, Florida) Research Project
No. ,a005.13-6001
Sibtask 1
Report Ni. 51.
ASTIA AD 243 503

ABSTRACT: A revised catalog of bibliographic materials in the area of proprioception, vestibular function, and vision which have been translated from foreign
Also inciuded are instructions for obtaining'
languages includes 501 items.
copies of the articles from the Library of Congress, Washington 25, D.C.

2,824
1962
HUMAN PERFORMANCE IN A SIMULATED SHORT ORBITAL TRANSFER
Kastens, D. F.
(6570th Aerospace Med. Research Lab., Wright-Patterson AFB, Ohio).
AYL--TDR-62-138, Proj. no. 7184; Task no. 718403, December 1962.
ABSTRACT: Human performance was measured in a simulated short-range, coplanar
orbital rendezvous task. Orbital conditions and vehicle dynamics were progra=ned on an analog computer.
Two systems of vehicle control and one system
of information display were investigated.
Performance criteria included impact
velocity, fuel consumption, and transfer time required. Comparisons were made
between control systems and between initial conditions.
Subjects' performance
was better with an orthogonal-axes. thrust-constrol system than with a pitch
attitude and one-axis thrust-control system.
The simulated direct-version target
display was found to be marginally acceptable., Suggestions about control
systems' and rendezvous techniques are included in the report.

2,825
Katzbc g, A. A., & G. T. Dave
1960
SURVIVAL OF THE ISOLATED EY.2RYCNIC HEART
WEIEN EXPOSED TO HIGH RELATIVE CEN'TRIFUGAL FORCES.
(Schooi of Aerospace
Medicine, Brooks AFB, Texas)
Rept. No. 61-19, Dec. 1960.
ASTIA AD
254 370
ABSTRACT:
The effects of increased gravitation on the isolated embryonic chick
heart were studied.
Chick embr'yos- that bad incubated from 4 'o IS days were used
as sources of the hearts.
It was found that the younger hearts were more

-
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Many of the young speciresistant to trauma induced by gravitational stresses.
mens withstood the effects of 98,500 x gravity, while most of the older group
entered total cardiac arrest at levels less than the equivalent of 15,000 x
gravity. Tracings made with an electrocardiograph substantiated these findings.
(AUTHORS)

2,326
E.
M&RYONIC
ORGAN AND TISSUE CULTURES.
1962
Katzberg, A.A. & L.H. Mori
CHICK H.EART AND HL•Y.AN CELL CULTURES.
In Prince, J.E., ed., Biologic Systems of Discoverer Satellites XXIX
F-nd XXX.
(School of Aerospace Medicine, Brooks AFB, Texas)
NASA N 62-17530, April 1962.

ABSTRACT: Living embryonic chick hearts were placed aboard Discoverer satellites
to observe the effect that exposure to stress factors of a flight in space
could have on a whole organ. Human cell cultures were also studied during the
It was concluded'that the viability and
flight of the Discoverer satellites.
the physiologic function of these hearts were not impaired by any of the stress
Human cell cultures for both
factors that were encountered in space flight.
On being
Discoverer satellites XXXIX and XXX showed no obvious degeneration.
subcultered, those from Discoverer XXX showed normal proliferation. (STAR)

2,
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ATV.OSPIERE ENTRIES WITH VEHICLE LIFT
1961
Katzen, E.D. and L.L. Levy Jr.,
AND RATE OF DZCELERATICN;DECELERATION
LLMIT
TO
M¶ODDLIATED
DR.AZ RATIO
VEHICLES WITH .LAXL:X. LIFT-DRAG RATIO OF 0.5.
(National Aeronautics and Space Administration, Washington, D.C.)
Technical note no. D-1145, ASTIA AD-267 471

-

A-BSTRACT: An analysis has seen made of atmosphere entries for which the
vehicle lift-drag ratio was modulated to maintain specified maximum deceleration
The part of the vehicle drag polar used
and/or maxi--im deceleration rates.
coefficient to mniimun drag coefficient.
during modulation was from =axirmi. lift
The entries were at >arabolic velocity and the vehicle ...axi:rin lift-drag ratio
Tý.,o- dimensional trajectory calculations were made fcr a nonrotating,
v-as 0.5.
The results of the analysis
spherical earth v'ith an eyponential atmosphere.
indicate that for a given initial fiight-path angle, modulation generally
resltcc in a reductioni of the -axi-tam deceleration to 607. of the unmodulated
rate. These results were equivalent, for a maxi~um deceleration of 10g, to
lowering he unidershoot boundary 24 miles with a resulting decrease in total
convective :.eatinZ to the stagnation point of 22%. The maxi-im convective
(Author)
heating rate was increased 18%.

I

-8512,-23
Kaufman, A. B.
1956
ACCELEROMETER CALIBRATION BY BALLISTIC PENDULUM.
Instruments and Automation 29:1322-1327, July 1956
ABSTRACT: On the six basic methods for accelerom.eter calibration, the ballistic
pendulum provides vector (impact) test acceleration forces up to 500 g with the
highest accuracy.
Procedures, techniques, and variables are described for usk
of' the ballistic pendulum, including details of calibration check and recording.

2,829
Kause, R. H., D. P. Woodward, A. J. Cacioppo
1959
FORCES ON ANIMAL PERFORMANCE
(Goodyear AircraftCo., Akron, Ohio) Rept. No.
1959.

EFFECT OF ACCELERATIVE
2387; GER-9263, 26 March

ABSTRACT:' Ten male albino rats were trained to perform a bar-pressing response
by the use of avoidance conditioning techniques.
The animals were then subjected
.o positive accelerative g forces.
Immediately after being subjected to, the g
force, the rats were tested in the avoidance conditioning apparatus to check for
any decrement in their performance capabilities.
The experiment, which simulated
the escape and reentry acceleration profiles of a space vehicle, was conducted
in two parts.

2,830
Keighley, G. and W. G. Clark
1945
FLICKER FUSION FREQUENCY MEASUREENTS
ON HUMANS SUBJECTED TO POSITIVE ACCELERATION.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM Rept. no. 426, 29 March 1945.

2,831
Keighley, G., & W. G. Clark 1946 FLICKER FUSION FREQUENCY THRESHOLDS
DUNLNG POSITIVE ACCELERATION
(William G. Kerckhoff Lab., California
Institute of Technology, Pasadena; and the Dept. of Aviation Medicine,
Univ. of Southern California, Los Angeles)
ABSTRACT: Monocular, flicker fusion frequency thresholds have been
determined on 10 subjects, under positive acceleration on a centrifuge.
The results are expressed as eifferences in cycles per second (C.P.S.)
between the mean thresholds at rest,--immediately before-a run, and -those---found during acceleration.

-

852

-

At low accelerations (2.2-3.2 G, mean 3.0 G) causing no visual L.sturbances,
The differences between
53 runs were made. Most lasted 45 seconds.
thresholds ranged from +1.3 C.P.S. (Fusion frequency higher during
acceleration) to - 1.6 C.P.S., and were distributed fairly equally about
The range - I C.P.Sý
the zero baseline; 21 were positive; 32 negative.
These figures
includes 48 of the results 34 are in the range + o.5 C.P.S.
a,:celerations
At
higher
thresholds.
show no changes in the flicker fusion
with
seconds
to
60
up
lasting
made,
runs
were
G)
34
4.0
(2.-8-4.8 G, mean
negative pressure over the eyes to restore vision (Lambert, unpublished).
At these accelerations without the negative pressure, there was dimming or
loss of peripheral vision or blackout. No fusion frequency was iigher during
The greatest difference in fusion frequency between rest and aceleration
a run.
The range 0 to -2.0 C.P.S. includes 21 of the 34 results.
was -3,9 C.P.S.
The differences are all negative, mire spread out than at lower accelerations
and the range is greater. At these higher levels of accelerations, with
(Federation
vision restored, the fusion frequency of flicker is lowered.
Proceedings 5(l):54, 1946)

I

2,'32
KeiZf

y,

G.,

W. G. Clark, and D. R. Drury

1951

FLICKER FUSION FREQUENCY
CENTRIFUGE.

"-ASURI-M¶NTS ON MAN SUBJECTED TO POSITIVE ACCELERATION ON A 'UMAN
.A_ _.

Physiol. 4:57-62.

Flicker fusion frequency thresholds for one eye were deterzmined
ABSTRACT:
A series of 38 runs
on human sobjects exposed to positive accelerations.
was made at accelerations ranging from 2.5G to 3.2G; at these levels there
was no or only minimal dimming of vision. There were no changes in the
flicker fusion thresholds.
At higher levels of acceleration, from 2.8G to 4.8G, 34 runs were made.
In control runs the subjects experienced visual impairment ranging from los.
,ision
In the 34 experimental runs,
,of peripheral vision to total blackout.
lowered
a
produced
which
goggles
pressure
was restored by means of negative
pressure over one or both eyes.
The flicker fusion frequency thresholds
were slightly decreased.

2,
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PELATIVZ
1955
F... Shocley, J. M. Byers, & H. I. Ct.inn
. F.,
Keist,
ON ThE INCIDENCE OF
E'"LCTS OF 'NEAD I>1OBILIZATION AND 'DICATION
(Air University School Aviation Medicine, Randolph AFB
AIR SiCZ:CSS.
Texas) Rept. No. 55-78

I
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2,S34
Keist, B. F., W. F. Sheeley, J. M. Byers, & H. I.
DWBILIZATION ON INCIDENCE OF AIRSICKNESS.
Jan. 1956

Chinn
1956
EFFECT OF HEAD
J. Applied Physiol. 8(4):369-370

ABSTRACT: Paratroopers on simulated combat jumps were randomly distributed aboard
C-119 aircraft and divided evenly into four groups receiving, respectively: (a)
0.65 mg. of hyoscine hydrobromide together with head support, (b) 0.65 mg. of
hyoscine but no head support, (c) placebo plus head support and (d) placebo without
head 'support.
Hyoscint. afforded striking protection against airsickness whether
or not it was supplemented with head support.
Head support, on the other hand, gave
no protection.
(AUTHOR)

2,835
Kellaway, C.H.
1941 NOTES ON THE ANTI-"G" DEVICE FROM DR. COTTON, SIDNEY
UNIVERSITY, TRANSMITTED BY COL. C.H. KELLAWAY OF FPRC, AUSTRALIA
(National Research Council, Conmiittee on Aviation Medicine, Washington, D.C.)
CAM Rept. No. 27; 21 October 1941
ABSTRACT:
Photographs of the centrifuge at Sydney.
Cotton suit consists of
air-filled bladders pressurized by a hydrostatic resevoir.
Weight of the suit
is 30 pounds.
Suit protects against 9.3 "g" for 19 + 1 seconds with no visual
symptoms, minimum discomfort.

2,836
Kelley, R.E. & F.R. Stauffer 1950 A DEVICE FOR THE AUTOMATIC CONTROL BY G
FORCE OF THE POSITION OF THE CONTROLLABLE SUPINE SEAT.
SDC PROJECT
9-U-37a
(Naval School of Aviation Medicine, Pensacola, Fla.)
Project No. NM 001 059.
02.05; 31 March 1950; ASTIA ATI 79310
ABSTRACT: Herein is described a-device which controls the back rest position
of the controllable supine seat: SDC Project 9-U-37a.
This device is operated
by G. When the G-level exceeds a given amount, the back rest rotates, on an
axis about its lower end, backward to a horizontal position. When the G-level
fails below a given amount, the horizontal rest rotates upward to its original
position. An individual seated therein is then automatically changed from a
seated position to a supine position, or vice versa, at specific G-levels.
The
G-level at which operation occurs is controlled by a 17-position switch which
provides automatic supination control at levels from 1.0-6.0 G. The supination
and recovery levels are dependernr upon each other, and the recovery level is
slightly below that of supination.
The difference between these levels at any
particular setting increases with the G, being 0.8 G at 2.5 G for supination and
1.6 G at 6.0 G for supination.
Such a device should be of practical výlue in aircraft equipped with such
movable seats, as automatic protection can then be provided for air personnel
exposed to positive and negative radial acceleration.
(DACO)

. 854 .
2,:"37
Kellogg, W. W.
1958
I.G.Y. ROCKETS AND SATELLITES:
A REPORT ON THE
NýSCOW MEETINGS, AUGUST 1958.
P-1501, Sept. 15, 1958.
(The RAND Corporation, Santa Monica, Calif.)

ABSTRACT:
A sumr.arization of some 77 papers presented at the Technical
symnposia on Rockets and Satellites during the Fifth Meeting of the Committee
Spciale de l'Annee Gý,ophysique Internationale at Moscow, July 31 to August
9, 1958.
Such topics are reviewed as atmospheric structure, electromagnetic properties cZ the ionosphere, cosmic and auroral particles, solar
ar.i stellar
untraviolet and X-ray radiation, micrometeorites, biological
experinents, rocket and satellite
instrumentation, and rocket and satellite
programs.

2,838
P.IYSIOLOGICAL RESPONSES TO ARTI1957
Kelly, C. F., A. H. Smith, & C. M. Winget
Annual Progress Rept.
(California University)
FICIAL ALTEIATIOXS IN WEIGh7T.
2; 15 Apr.-15 Dec. 1957; Contract Nonr7221101; ASTIA AD-150 390
An animal centrifuge has been constructed and used in prolonged centriA2STRACT:
These experiments indicate that
fu-ation trials
with domestic birds (chickens).
chickens can survive accelerative forces up to 4 Gs, though with cornsiderable
mortality and growth repression.
Up to 2.5 Gs, however, this treatment appears
to have little
effect (i.e.,
normal growth and negligible mortality).
No definite
syndrome has been established for birds dying while exposed to an accelerative
force.
Although neurological disturbances are encountered (and' proven not to result from infectious disease) these are not considered to be primary causes of death
in acceleration stress.
3irds grown under an accelerative force show some anatomic
changes.
Physiological changes observed have been quite variable, and sometimes
contradictory between' different trials.
It is assumed that these differences
arise from other factors (age of animals, temperature, acceleration schedule, etc.)
and can be rationalized with the accumulation of more data.
Consistent changes
have been observed in heart rate (increased) and respiratory frequency (decreased)
On return to norr.al gravity, the physiological differences between centrifuged
birds, and:dhr
ccnzro's disappear in about 3 weeks.
In some cases there is a
period of over comir.esazion (viz.: respiratory frequency, which is decreased cantrifugation, bccom.-.s faster than the controls during the first
two weeks at
nor-:al grzvity.)
Some progress has been made on the developmr.ent of a high-Gs
strain.
The firsz: selection (involving a 60% r.-oztality) has been made, and this
group will be reoduced in the near future.
(.AUTfHOR)

I
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2,839
AN ANIMAL CENTRIFUGE FOR
1960
Kelly, C.F., A.H. Smith and C.M. Winget
15:753-7
J. Appl. Physiol.
PROLONGED OPERATION.
In 1956 the authors undertook an investigation of the effect of chronic
ABSTRACT:
An essential step was the development of a
acceleration stress on animals.
centrifuge mechanism capable of producing accelerative forces up to 6G for long
Similar devices have been constructed for short-term operation with
periods.
man (1) and various experimental animals (2), and for long-term operation with
or no information on their mechanical
rats (3), but the literature contains little
This report is therefore made on the construcrequirements and characteristics.
tion details and functional characteristics of the apparatus, which ahs operated
Results of experiments
without mechanical difficulty for more than 15,000 hours.
with this centrifuge are reported elsewhere.

2,840
THE RADAR MEASUREMENT OF RANGE, VELOCITY AND ACCELERATION.
Kelly, E. J.
1961'
(Lincoln Lab., Mass. Inst. of Tech., Lexington) ASTIA AD-261 306; 19 Jan.1961
See also Reprint IRE Transactions on Military Electronics MIL-5:51-57,
April 1961
ABSTRACT:
A study is presented of the ultimate attainable accuracy in the radar
It is assumed that
measurement of range, range rate, and range acceleration.
these quantities are to be measured by a coherent radar with a large output
signal-to-noise ratio. The approach is entirely theoretical, and the accuracy
evaluated is the accuracy that would be attained with an ideal receiver which
The transmitted
performs maximum-likelihood estimates of the unknown parameters.
waveform is fixed and arbitrary, and the error variances and covariances are
evaluated in detail in terms of the amplitude and frequency modulation of the
transmitted wave.
Specific results are also given for constant amplitude pulses
carrying arbitrary combinations of linear and quadratic frequency modulation.
(AUTHOR)

2,941
IN FLIGHT BIO-INSTRLENTATION IN A NEAR1961
Kelly, C.F. and C.G. Phipps
SPACE OERATIONAL ENVIRONYE:'rr.
( Paper, 1961 Meeting of t:., Aero Medical Association, Chicago, April 24-27)
APSTR'CT: To bring known methods of airborne physiological instrumentation to
a point of usefulness in an operational environment requires close coordination
between the medical profession, the electronics profession and operational
This cooperation hias been possible to a large degree within the frameaviation.

856 .

A versatile system of instrumenting pilots
work of the Naval Missile Center.
electrocardiogram and
and radar operators of high performance aircraft for the
and techniques
methods
Operational
electroencephalogram will be presented.
Suit and obtain
Pressure
Full
IV
Mark
developed to instrument subjects in the
be discussed.
will
evaluation,
system
missile
data which is used as, a part of
these methods
of
applications
as
well
as
Records and results will be presented
flight.
space
during
to physiological instrumentation
(Aerosonce? Mpd. 32(3):237)

2,342
BASIC BIODYNAMICS.
1958
Kempf, E.J.
Annals of the New York Academy of Sciences.

73: 869-910, Sept.

30,

1958

ABSTRAC(.: Six laws of b-iodynamics that govern the behavior of all forms of
life in reaction to their environment are presented, with well established
scientific evidence demonstrating their validity. They are consistent with
the laws of thermodynamics that fovern the equilibrating behavior of enclosed,
The laws of biodynamics provide the
nonliving, reversible reaction system.
biological sciences of genetics, cytology embrology, biochemistry, physiology,
psychology,, and sociology, for the first time in their history, with a
formulation of the basic natural processes involved in their special fields of
These laws will clarify and facilitate the further development
investigation.
of secondary laws of the sciences of living behavior.

2,843
CHARACTERISTICS OF HIGH SPEED STALL IN NAVAL
1942
Kendall, S.K.
(National Research Council, Canada)
FIGHTER AIRCRAFT.
15 August 1942
Report #C-2844,
ABSTRACT: With the use of the Franks Flying Suit to prevent blacking out,
studies were made on high speed stalls of aircraft flying at over 250 m.p.h.
Trials were conducted on the Seafire, stalling speeds being determine., at 100,
150, 200, 250, 300 and 350 m.p.h. at 10,000 feet and at 20,000 feet. Similar
determinations were made on the Hurricane I up to 300 m.p.h. and the Martlet
The pilot in
Also the Fulmar II aircraft up to 20 m.p.h.
I up to 250 m.p.h.
stalling
between
these maneuvers went up to 8 1/2 and 9 G. The relationship
determined.
was
speed and centrifugal force at various altitudes

- 857
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2,844
MEDICAL PROBLEMS OF MILITARY AVIATION.
1951
Kendricks, E. J.
LECTURE FOR 1951.
Mil. Surgeon 108(6):467-481, June 1951

THE KOBER

ABSTRACT: With the appearance of aircraft in war, a new medical specialty
developed.
Man, in exploring a new environment, had encountered new physical,
A team was then developed, consisting of
physiological and mental hazards.
scientists, engineers, and medical men, to deal with the complicated problem
of keeping man. the air frame and the power plant as an efficient, relatively
The advance of military flhing made three
safe instrument of peace and war.
things evident: (I) flyers must be carefully selected, (2) they must be classified
in some way to indicate their capabilities, and (3) there must be a constant
alert to search out fatigue, staleness, fear of flying, increased recklessness
(1) Human
Research efforts fall in two broad categories:
and foolhardiness.
requirements in aircraft design, as imposed by acceleration, altitude, cold,
heat, and'man's physiological limitations, and (2) development of personal
equipment to improve tolerance of acceleration, altitude, cold, and heat.

2,845
Kendricks, E.J. 1952 AEROMEDICINE: THE DOMINANT SCIENCE
Jan. 1952
Aero Digest 64(l): 72-80, 82, 90.
ABSTRACT: The physiological problems resulting from the advances of modern
New
aviation in high-altitude and high-speed flying are briefly discussed.
pressure
and
temperature
as
such
problems
meeting
in
methods and techniques
changes, anoxia, bio-a~coustic effects, bailing out from high altitudes, and
In conclusion, the
instrument control (human engineering) are summarized.
requirements for and the functions and duties of the flight surgeon axe outlined.

2,846
MEDICAL PROBLEMS OF SPACE FILIGHT.
1955
et al
Kendricks, E. J.,
IN USAF School of Aviation Medicine, Randolph A.F2, Texas, Epitome of Space
Medicine, Item No. 9.
Catalogued by ASTIA as
Reprinted from Instructors Journal, Winter 1954.
AD 144 581.
CONTENTS:
Kendricks, E. J., Men are now Flying in Space;
Srrugho.d, H., Living Room in Space;
Douglas Aircraft Co., Inc., Characteristics of the Earth's Atmosphere,
HIaber, H., From H gh Altitude Flight to Space Flight;
Gerathewohl, S. J., The Peculiar State of Weightlessness.
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2,847
Kendricks, E. J.
1955
MEN ARE NOW FLYLNG IN SPACE.
In USAF School of Aviation Medicine, Randolph AFB, Texas, Epitome of
Sace Medicine, pp. 1-3 ASTIA AD 144 581.
ABSTRýCTS: During the years imwediately following World War II, Major
General Harry G. Armstrong, then Commandant of the School of Aviation
Medicine, perceived that flight in the upper atmosphere or in space was an
imminent reality. Therefore, he created the Department of Space Medicine
at the School and placed Dr. Hubertus Strughold at its head.
Dr. Strughold
and his co-workers have considered all the known properties of the border
zone between the troposphere, where conventional flight occurs, and outer
space, with their probably effects upon the human body.
The research of this
Department is wholly basic, the application remaining for other agencies to
perform.
Men must somehow take their own peculiar environment with them when they
venture into space.
Every element that supports human life, and protects
it from the unfriendly medium outside, must be supplied from within the confines of the craft. A real task of aviation medicine today, then, is to show
men how to live in space.

(CARl)

2,348
Kennedy, P. J'., & R. 0. Fi.n-..el
1955
17;BALA::CE INDICATING INSTPrMENTATIO; FOR
PLIGh.T S!.ULATOR
(Signal Corps Engineering Labs., Fort Monrmouth, N. J.)
Technical Memo. M-1666; ASTIA AD-80 667; Nov. 1955
AZSTJG.CT: A balancing system for use with a flight simulator was required as a
safety device to indicate excessive unbalance.
A system was designed using strain
gages as the sensing element, a cutoff relay to trip the ignition system and a
strain indicator to indicate unbalance.
Mounting the strain gages on the stationary leg of the whirler mount, eliminated the need for slip rings which greatly
sixpified the installation.
The system has been installed and is giving satisfactory operation.
(SCEL)

2,849
Kennc,',, ,.
S. and A. Graybiel
1961
A COMPARISON OF SUSCEPTIBILITY TO
SY'OKT3'S IN TiIZ SLOW ROTATING ROOM (CANAL SICY-NESS) AND MOTION SICK?ESS
IN FLIGhT ?ERSONNEL
Prp.2r, 32nd annual meeting, Aerospace Medical Assoc., 24-27 April 1961,
Chicago, 111.
A ST.ACT:
canals in

Previous studies have sho'.n that stimulating the semi-circular
ie.'.y
subjects (caused by movements of the head while slowly

I
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rotating in a small room) produces symptoms collectively termed "canal sickness."
susceptibility to canal sickness was measured in three
In this ex-eri-t,.on
o had completed military test pilot school,
groups of subecCts (aviators wh,
experier.ced aviators, and incoming flight students) and compared with their
susceptibility to other forms of motion sickness and vertigo, as determined
The findings are interpreted in terms of the
by interview and questionnaire.
validity of the test for canal sickness, as a predictor of.motion sickness.
Aerospace Ned. 32(3):237, March 1961.

2,850
SYMPTOMATOLOGY DURING PROLONGED
1961
Kennedy, R.S. and A. Graybiel
EXPOSURE IN A CONSTANTLY ROTATING ENVIRONMENT AT A VELOCITY OF ONE
(Naval School of Aviation Medicine, Pensacola,
REVOLUTION PER MINUTE.
ASTIA AD 268 791.
8 Sept. 1961.
Rept. No. 62.
Fla.)

Eight subjects were systematically observed on certain tasks
ABSTRACT:
Pilot
Pensacola Slow Rotation Room at a velocity of one RPM.
the
aboard
experiments indicated the great majority of unselected subjects would be
Consequently, four subjects were selected
symptom free at this speed.
whose susceptibility to canal sickness and motion sickness was far above
The findings warranted the conclusion that under the conditions
average.
of this experiment, exposure to a constantly rotating environmeit on one
RPM does not handicap the performance of persons with far great r than
average susceptibility to canal sickness.

2,851
VALIDITY OF TESTS OF CAN L SICN'ESS IN
1962
Kennedy, R. S., & A. Graybiel
Aerospace
PREDICTING SUSCEPTIBILITY TO AIRSICKNESS AND SEASICKNESS.
Medicine 33(8):935-938, Aug-. 1962
Twenty-one subjects were exposed to a laboratory meth
S LTWARY:
motion sickness (canal sickness) aboard the Slow Rotation Room.
determine the predictive ability of this method the subjects we
to aerobatics in an aircraft and to heavy or calm sea states.
It was found
mic response to caloric stimulation was observed.
relationship -xisted between performance on the Slow Rotation R
This relationship also existed du
irrigation, and airiickniess.
(AUTHOR)
and to a' lesser extent in moderate seas.
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Kenn&dd,
W.A., W.K. Kerr, W.A.M Russell and W.R. Frankb
1944 IDd&LUENCE OF
ACCELERATIONS PRODUCED IN THE CENTRIFUGE ON REACTION TIME.
(National Hesear(;h Council, Canada)
Report #C-2720,
Ap]JJ 10
1944

AISTRACT:. ,When aLceler.AL ions up to blackout level were studiled, apar t Irir,
())
be low and runs pr.ducing blaikout , no significant di tierence wa,, iv•uid
bctween the time taken to react to visual stimuli de'ivered rar the maxiu.,ri, (
of the run arid control cornditioi•s where st iruli were prese4nted at one and
tii rd G durigK the same run.
The ttirr& taken to respond t,
th,.. auditoly !,L::,,i
rit
iw
found to be sigignfIicant.ly incrcased over controls at levels of G *,ik..
,itudwiced blackout and a signitic-itly
longer response time .) visual xr .:u!i
SAt,.)-.t all of the thirty-five subjects 'used showed an occasional tendency t0
be inattentive in that they failed to respond to a stimulua -for an excuc.ssively
long time.
There was a greater tendency to this lapse in attention 't.o vi.s•ul
.stimali when at maximum C (often at sub-b-lackout levels) than when at one .I!I'
5Jue-third. G.
The average time these lapses in attention lasted was tht s.-::,
at maximum G as at one and onre-third G.
There was no similar tndelncV witt,
regard to the auditory stimuli used.
There was significantly less tenderc'/
with the regard to the auditory stimuli ubed.
There was a significantly lcs
:erdency to lapse in attention ta visual stimuli when wearing F.F.S. that, wren

!, 157
Kennedy, W.A. et al.
1944
INFLUENCE OF ACCELERATIONS PRODUCED IN
THE CENTRIFUGE ON REACTION TIME.
Proc. Assoc. Cormma. Aviation Med.
Rebearch, NRCC, Appendix Z,
29 September 1944
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Kfemit: Iy, W. A,, W. K, Kverr W. A. X~. iuseil anJ W, R. Fr a uk
1444
0." ALCEL-jk'rioNs I'KVDJXED vs Timt CEFT~kUU~xL ON "'A(:TION~ 'MIME.
(NationaL Rvbearc~j C-ýusiiil, Latiada)
kwpt. No). 11, 1.0 ý-ptil 1944
\OIL.:
LARl P&S 2.)

1NFL VE.Nkt

A P,ST44%CT:
The Purpose of th is inves t iga Lion was to bstudy the4 I tn luelice of
inc~reased G on simple reaction tir~ie to visual and auditory stim~uli as ukcasure-i
oit mental alertnoess wnder G.
This investigation, cartied out in the centrifuge, includes an analysiti of
7853 stimuli arid responses ukade by a total of 35 airceew traineea whct nwd-r
varying accel,.ratiorns up to blackout level.
Measurcuei-ats were uidde oil sub'jects
uikder increased positive C with and without portection fromn Mark IllIL.S
Respons~es to light stiuwulum and sound istimui.lua (buzzier) were studied.

2 ,859
1..
EXTihAC'lS Fx0,M Cr.RMAN LLTLT!,A'1U!J.-.
P ý%
XV [TIN.ý
]!LCK)
VL~,RE±.L.GAS .
EYE
DUt(LSLE
TO AIRPLA-'NE WuMi]S.
DLSCUNYO:<i' FROM
MiLl'LARY ELS.CARDWiuV.V-SCUL.AR EF'FECTS O1F AUNOXL ANDJ AUCELM(RAT1UN.
?P'YCHIC SA1LOLK AN:LicRASIE-S.
(Flying ?Personne:l Rv.,,arch Cuidliýtt!V, Farn'.-orough)
FRC kepL. 031132adi 321.-C
(WA>I-133J-l)
ASTI.A ATI 20u~ 431.
Kenri.!dy,,

2,860
Kent,

HI. C., & C. D. Moon
1.961
DESIGN, DEVELOPMENT, AND EVALUATION OF THREE
SETS OF DUAL PENDULOUS GYRO ACCELEROMETERS.
(Minraeadpolii'-Huneyweli Regu1.atol
Co., Minn.)
M11 Aero Rept. No. 2379-TRI; Contract AF 33(616)6712; ASD TR 61248; ASTIA AD-331 1.46; 1.5Aug. 1961.

2 ,361
Kephart, E.
1955
DEFECTIVE VNTI-BILACKOUT EQU'IPMENT, IN VEST [GATUON, 'C.'D TEST OF
(N~ivil Air bveV..opment Ctr., JA'hn',ville, Pd.)
Project TED) ADC E¶fi;
31 Dvc. 1)55
A!,STRACT:

I t was found that malfunctivrn w".., ca.ised ty a b.urr of the pl'uit.-r

the G valvv which pctevented the plunger iron, rv lvasing theý air frviN the.

in

',uit .

butr c iumcd the plungter to remiain in the full duwn position, thus retainiing
full eight pound'q pressure in the suit.
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0:1 L L1 0 Vd Jv ve iO t7Ie i k
r 1.i i t r ti2meitj'
a
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oi
or tkhe
iujn it Ce t t r t
& ,~ a'iji tor
tV4 - 0 Iidt Vd S'. Lent it i~ d Lv
iot % o t th c
ý ra t'-ry
PArtizula*r L L4'torttant
(ýur
in4 th )'i pertIod liA
been thi.: I O-ee1Pit-tt Ot 4 teý:Cdiln
for5 !p:tohtý.uter
us

Lit

the b~ivchsel~try

c~prtuit.

K, rr, C.E., W.K. Ste-wart -, J.R. To'bin
(.'A. Lit,-ti tuL vovt Av a tion MeJi ,i roe,

1942 NOTE ON eRONL WSIzTION IN ALRCL&AFT
SIOO
F"C Rý.Pt . \o
'a r itbvrQ ±~rx)

~sr.t~~ 'rtAsbe
ir
4r in a prone position as a
A.~~~~1 Re i
iýe
(L') V isua d iii LCUIties are app..irnelt y iUPr5
'±11J0.1(d toy th- RAP b.-cAuse:
tv'he
pilot is too lar~e although the vt~suli ±ield býýhind h~im
L i!
Z1tird arcu 4b
ý
1. 110Lat~ctked
t
anil zhe fiei.j !>vvw him is xmprovvd.
(2)) The position. is vx'v-tport thaýt a proune
The
Qrvadant
.
'h
faL'i&Ue
e ..
A:.d !-rod.e tmu.
.vt';fr'I
;-.ii.it iinrtL4
t he "4
ttlresho.C to 14 to 17 "&" on the cnriue.A
Hviake I
equipped wit'h recI.' tiin seats.
ha,, t'evzi r%:poxtedJ t..havv t).v

Kk.rr, T* H. L95 2
MiOT ESCAYE FROM SPINNING AI(C.RA2-T
.Ruyjil A~i,(rtiit Eitablishm-crnt, Furn~orot.6h)
Deeor13.ASTLA ATI 19-) $54

A .CUA
C
E:
Ll

A svrivs of pilot es,:ape tescs from a..'dels (of 1elementary and Advanced
litJ t L.gb-her ritin the& ilyin *arv pisveateJ.
Escapes were
w
-.i\1dr7ylrw4 points -eLative
to the wing
- n the inoidand out,50ald

±il.Tlr.;,

,doi. the spin.
The analyzied' resulti show tflat if th,: pilot requires to
oUL rl-om c spinin4 airtcraft,
it is best toLeave, on tht outb~oard Side of
L.ri craft At-- in the crouc:hing attitud,!.
Lit this %:ondition it is most probat~le
,hat ý,v will clear the aircraft cl:1eanly and ,eotid r.
piral fligwht path
t).iLý

iiA

ha If

turn

)r

the spin.

If

he

bLils out on the int~oard side, hisi fli4'ht

pa ,h w iIl ~r o ba b Iy b e t h rou g ' cor very near the prop.el ler disz and it will prob>a!>y
take at ltei-t two turns of the spin for him t.) cIear the helical flight pa~dth of
thte a ir ý;t at L
2,6~65
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Kerr, W.A. , and A. Craybiel. 1.946 THKESHOLI)S OF ST1.14ULArON OF WhE HORIZONTAL
SEMJ.-CIKCUIAR CANALS IN MAN Amer. ?sychologist 1:2137-2136
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19444
ICX'1

FF!C`1S
ýOF POSITIVEACCEU'ýT1-UION
L FUNCTIONS OF TILENT -XVOUSSYSTEM

Xvpt. No. C-26719, April1.5, 1444.

Research Council, Can-Ald-)

(NAtioiv..t

on~futliiofs to ttI'ie
i~l
Effects resulting fcorn positiwed
h:elrator on 5544 runs on 542
system have been sti"Jied in t~te A
with 13 su!bjectý. Apparatus,
on It>tlihts
tr.ýiflees and in aircrait

A1BSTLICT

;

central'

nervous.

aircrew

.N

methods and procedure~ have

been described.

A:ýsoci~teJ wich gr~ving ttlid

F h vs
1 c ha!e s
impairmnt of cerebrAl futnvtions wixs round.
The occurrence
assi&ciated with, unconsciousnteis duie to G have !beent Jescrtbv,!.
and inciJdence of convulsive opiwdes havie been vr.oted And 'the phtnomenA described
in detail. Possible etiological factors have been cor',;4lred'.
out,

K,:rr

marked

,

report

W'K .
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A3STAC~
.±h.
~o~1'
.onj~t~or
t:~'r
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rr.r
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iJt

939-

in ordie of thie
As~ciAt4: COvriwitte,

i~'c

0-.1

is.A

in the uie of the~ *tstrActs~ alphabetiA, anl a 0
4,",
t% urt t, r 1%%,v~ 1,een a ppended .
These indexes
of the ýMC public4Jc'
Iict
r eý
."r ':i1 A c
Research" issued
L, le%, ';1 Av i-tr io~n MieJ icJ
*~~'~C,,',w

K Nt'j!r
'1s .1
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.

reee

A'ýes to'~>0e' - Mhiory" have bee.n removed,

to the present

re tr

tt

e*t i

'

The indexes. appea

Abstractb s.

but the rep-ort

a be Used tO 10C~att
A~ptly , 40
on the colored P~ages. (A uthor)

hil, Iio

2,$70,
1958

Kettle, D. J.

AirsttEnn~ri.~

"
MOUND PERFOL'4A.'CS AT TAKE-OFF ATND LVIG.N
January 1958.
30(347): 2

2,671

ý. THE K
-is$
1. Mt.
okoXNsn~i
RI)IAL AC CE LxA rIOi.

Mhizen.

A.1A'

To c av

t

*'.&*t
%-j

U'LXTTON OF FUNCTIUNS OF THE 0R0A.\SX DCFI.NG
ZhurnAl 19~54(3): 55-toO

slotntz

F\~~vt

t he rez~u :sr on ot the functions of the organi sr C.-.r ing rt'.d i
wvre tr.ide st udv in6 the -ccretions o: the Sa s ot- ai's
~ the motion o? An ermpty stomach.
as
as5Ld
5wiel
itL(
L;tial
A.-Alysis 0. the results
conducted on d,,g~t and humasn p'st-tents

e,.'
'er

a~ti
wete

ii~nt

Vriv'u
vhtxte thle ettects on tae sativ,* Stands Are Ov'erAtLve ivr -A '.riei
kesof v.jnurtes), and on the stoma~ch glands for A few hours. the secrctory ,;r%-

N4'.'WS th~it

c:esie

of the glands of the xsolatied intestinal

torw- eks. ýn the cast of lArý.e

loop' Are affected fo~r days,

Art.'

Irti
ncreas ing Acce lerat ions L.ivr ia~'

;.

on
the stomach for sevvrAl ho'urs Aind Almost
,ý,used ýesit iort of the peric'di: ~o
There Art grounds for thiznking that
sut~neouiA-~ increase in secret ion.
tuncttional chair eý Are governed by the direct intziueflce of radial. acceleration
(CARI)
on tissue pr-ocesses..

Khaze n, 1. M.

I1

L.

7ýiisfel'd

196Z

MDDIF1CA-T1QN O.F THE CO,\-TSXr~

1CALLY ACTI1VE SUZSTIXNCES IN ILATS LNSD.ER THE 1ŽTLUN:'.
Vop. Ited,

K~hi.

8:493-497, Sep. -Oct,

1962 (Russian)

LF BjiOL0G-

OF NADIAL. ACEURATION'.

Khazen. 1. M. & 1. L. Vavsfel'd
1402
CHANGE IN THE CONTENT OF BIOLOGICALLY
ACTIVE SUBSTANCES IN RATS FOLLOWIN
THE ACTION OF RADIAL ACCELERATIONS.
Qoint
Qulicat ions Research Service. Wa hington, D. C.2JPRS-1bO5o.
ASTIA
AD 401 074, Transl. from Vorrsy _
.
oscow), v', 8, no. 5,

Se',t.-Oct,
(Froble~ms

1.o2

In its Tran slations tro,: Vopros-" MeditsinskAv Khi,.ii

of Medical Chemistry).

pp.

i-4.

A BSAXCT : A study is made of the changes in the content of atrenalin,
acetyclholine, hista=mine. and serotonin in rtts
subjected to radial a,:celer:ti-n
In rats, fcllowing s'ngle positive radial accelerations., the histamine content.
increases in the intcstinal mucoss and decreases consider ably in the longs
a
brain tissues.
1d
The diaminoxidase activitv rises in the investigated
tisse,,;
jes'..ectally in the longs and cerebral tis-sue.
Following single
nesatzlvc ac-lerations, the histamine content and diaminoxidase Activity
deceases in the t-sMas.
The content of adrenal in-like substances dereases
in t...
ntestinal -ucosa and brain tissues.
With multiple and frequently
repeated positive AcCelerltions, the eXam3ired' tissues also show a reduction
ot t:;e content of histamine and o.t adrenalin-like substances in the intestinal
n.ucosa and brain tissues.
Under similar experi'ental conditions, the
excreti,'n of 5-hydroxvin.ole acetic acid with the urine decreases.
The
c-a'es
ni the excretion of this acid are also directly correlated with the
_:ens'-ty, fre,;uency, and duration of the radial acceleration.

" .S741
a.rau..,,

A.I.
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,4875

Kiel.

F.W.
J.K. liah stead
£X'.E.-NTAL &•ANIDL.
',:cdical Assoc. . '-1!

& F.M. Townseiid
r%2
THE &EAR AS AN
(Paper, 33rd Annual %ieeting of the Aero,-ace
ApriI 142., Atlantic C' tv. N.J.)

A'-ST
S
,T;.C:
The bear was chosen as the test animall in the develop,-_,nt phase of
,he 3-.S esca;'
capsule.
This ani-.al was
elected because of the essential
srIar,:ies
to man. na.ely, spinal characteristics, erect posture a..d arge
s ie

_....

.
Thte Ar-7d Forces Inst itute :If Pathc',,ic9' provided the pathology supprt
:or :,-is :'.cavo'r,
Eight Sears wre used in this se-ies of tests and were
VN..-<.,N
t
var -ous attitudes and decelerat ive torces.
Five of the bears ca-e
:..
t.ests we'.l, tw' had traumajtic lesions, and one bear was unsuitable,
L~v~u_• ........ •
ta1.• h
•,.a us,_Coc't•e~e autopsies were done on all ani=.tls,
and :-o dii,':.u'ty
was encountered in interpretation of anatomy or lesions.
It
the sear wc'uld be a suitable test subiect in lieu of man in a variety
0: :"':a.&icai and safety experiments.
(
Aerost'ace Medicine 33 ki3):341,

/

//

-

867

-

2,87t,

Kiel, Frank W.
Jjoe M. Blumbcrg
A,ýro:.ace Mrdicint'
34(l): .2-47

1lv3
Jan.

SURVEY OF ROTARY WING A,..2IDENTS
l9 3

Of 245 1-cilicopter
SASSTR\CT:
accidents involving at least I fatality, the mosL
co-vn'.on type was foun.- to Se the in-flight crash to the giround (Lypi.afly open
land), with weather being a minor factor.
Usually the aircraft was largely or
totally destroye,',, and there was often a fire on impact.
Cardiovascular lethal
i;n•juries--ruptures of heart and aorta rminly--have been nearly as cormr-n as
Itthal head injury.
As helmets seen to offer protection to the head, perhaps
attention should next be turned to the prevention of injury to ýhe heart and
great vessels.
Burns, lacerations, and drowning still
claim quite a few victims.
Future developm:ents in the field of protecting helicopter occupants in accidents
must be along the lines of safer and stronger helicopters.
Ejection seats oo

not seen to be the answer,
worthwhile.

but an emphasis on parachute bailouts might be

2,877
King.

B. C., M. C. Richardson
1957
SURVIVAL IN AIRCRAFT DITCHINGS.

AN EXPERfIMENTAL STUDY OF ESCAPE AND
Flight Safety Foundation

International Air Safety Seminar, Palo Alto, California (Nov. 1957).
ABSTRACT: The Civil Aeronautics Administration - U. S. Navy Norfolk
dirthing trials

with a mo'dified Martin 404 fuselage were carried out

in

IQ55 in collaboration with components of the aviation industry and with
The detailed analyses of the film records of the
other government groups.
A comprehensive report is being
experimental study have been completed.
pre'sred bringing together the experimental results, data from our earlier

and 'the lessens learned from a study and analysis of operational

tests,

experience.'

This presentation

1, tn report on some of. the principal

findings.

with
This report gives results of water ditcnii, trials
SECOND ABSTRACT:
a modified Martin 404 fuselage plus an analysis of the records of air carrier
ditchings between 1946 and 1956.
A..

2,878
King,

S.

G.

(Paper,
Mexico,

1954

SOME S7RVIVAL LU;SaVS LEARneD F'ROM RECE.T ACCIDENTS.

Flight Safety Foundation Air Safety Seminar,
10-12 November 1954. )

Sinta Fe, New

20879
Kingsley, fl.D. & R.F. Rushmer
1945
EFFECTS OF ABRU-T DECELERATION
ON THE ELECTROCARUIOGRA- (LEAD II) IN IfiE CAT LN THE SUPINE POSITION.
(AAF School of Aviation Medicine, Randolph Field, Texas)
Report No. 459-1

2,'80
KingsIey,

H. D.,

& R. F. Rshrwer

ELECTROCARDIOC:L•:

(LED II)

1'4ýb

EFFECTS OF ASRUPT DECL'EPR\TIO:; OF T!hE

IN THE CAT IN THE SUPINE POSITI,X:;.

.\viation Ydjiive , i.l.dolj'h AF3, 'Texas)
AD-135 536, 21 a . '.

Proj.

No.

459,

Rcit

(School

No.

of

I; ASTIA

Sec Also, Federal Proccedine; 5(l):55-56, 1946
AS,.-\CT:
Zlectrocairdicgrarv.s 'ere recordLd on thirty anestlhetized cats in the•
s U"
p'oosition 'efore and aftcr c.xposLire to p;eak decelerative forces av•.ra.ii-g

ICt~ g.
Transient bradyc~rdia a-'teared within thirty seconds ufter i:{act
n,
e.,h-t of ten control an:-ails and in six 0f teo-. irimals receivivi,4 physo ti.;
c ore dece
r,ý ion.
Tac,>.cardia was noted in nine of ten anir.mais which had Ke,.
v'aotn-ized . De;'ress-n,- or inversion of the T- 'wave on the electrocardiogran.oczurred in a:l e
rerMe-ts
Markcd invcrsion occurred r~ot fri.;uentlv in theic
records of vagoto.-.ized inn.mils, no-ne of wihich dcveloped conduction defects or
,cto'i
c con ;rac.,
onss .
y:vtrs on of the T-wave in animal.,
in th, control ;-roup ,,d
in the m.a ooritv of an, -.ais recc iving
n
; ....
i
rmincoccurr,,d in tn. sa
..
rments in which conduction de fects ianl or ccto-,•c contractions wee fou:nd.
Ecto- c
contr.,c ions and conduction defects
zn three of the no-r,.al
iccnrrd
a-ain
one of th. vagotomited animals, and in five of the ani.'mals which had rc" "vcd
phvsost ignline .
Ine magnitude, of the "
s was greatest in the latter gronQo
The vagus appeared to have an important role in the production of conduction

defects and ecto'ic contractions.

There was no evident relationship'between

degree of the electrocardiographic

change and

wiich impact occurred.
gross

the

1t-e phase of the cardiac cycle at

Pcst-.-, rtem exa::._nations revealed that there wre _Io

injuries of the heart

in

any of the animals.

The degree of injury" to the

internal organs had no obvious relationship to the' type of degree of electrocardiographic changes.
(AUTHOR)

2,881
Kiorboo,

F.,

n.d.

THE SIGNIFICANCE OF NYSTAGMU:S OBSERVED IN RCUT'NE OTOLOGIC
1554

"F-XA[INATION OF FLIGHiT PERSC-NEL (Military Hospital, Copenhagen) Rept. No.

ABSTRACT:
Since November 1952 when I became attached to the Danish Royal Air
Force as 6tolaryngologic adviser, I have undertaken the otol-gic examinations of
all student pilots who presented themselves before the Medical Examination Board
of the Air Force. The number of candidates examined aggregates 1338 "normalpersons.

-

869

-

2,882
Kinney, G. F.
AIR.
(U.
Papcr No.

S.
8

1955
TABLES FOR QUASI-EXPONENTIAL DECAY OF EXPLOSIVE SHOCK IN
Naval Pqstgraduate School, Monterey, California)
Resea.ch

2,883
Kirchner, 0. E.
1954
CRASH FORCES AND CRASH SUR'VIVAL
(Paper, Flight Safety Foundation Air Safety Seminar, Santa Fe,
Mexico, 10-12 November 1954)

New

2,834
CRASH FORCES AND.SEATING.,
1958
Kirchner, 0. E.
(Paper, Eleventh Annual International Air Safety Seminar,
New Jersey, November 11, 1958)

Atlantic City,

2,885
Ki chne'r,

0. E.

(PART I
31 Dec.

1960

CRITICAL FACTORS IN APPROACH A.ND LA.NDING ACCIDEN.0S.

- STATISTICS)
1960

(Flight Safety Foundation,

Inc.,

New York,

N. Y.)

2,83
Kirkner, F. J.
AIRSICKNESS.

1949
PSYCHOPHYSIOLOGICAL STUDIES OF MOTION SICKNESS AND
J. Corp. Physiol. P~vchol., 42:273-285.

2,88
Kir ch, R. E.
1945 A PHYSIOLOGICAL STUDY OF AVIATORS DURING CCMBAT FLYING.
J. Aviat. Med 16 (6)-376-384.
St'X2 .RY AND CONCLUSIONS:
1. Observations have been made upon certain objective physiological
reactions of pilot; and other personnel during actual flight on twenty-one

mis, ions over enemy held territory.

/
H70
.

870O.

2.
The typical Ohle tive Lhangeti obberved occurred Jn the pulse rate,
rdtplriatory rate, blood pressure, axillary perspiration and palmar skin
tv,:,-peratLr; these object ive changeb closely paralleled the subjective
reactions de.scribhed by the pilots.
I . Vie greatest thanges occurred upo" first
asighting the target and upon
fii .,,ht over tlose prtiions of the target knoan to be muistt heavily detinded
by at t-alitradt
ermplac ements.
The reactions wete more mnarked when tht
tl'et
was firat sighted than when actual flight over the target was begun,
and the a•pearante of thle first
bursts ot anti-aircraft fire was asbociated
with a swill dMifnitm increase in the oMbsrved cardiovascular reaLti ns.
4.
Upon completion ,f
the mission there was consistently a rapid
de.'lreeam of pulse rate and blood pressure; at thia time these invariable
fell to their lowest levels of the entire flight.
"011 Onle'S fir:,t towjh t mission there are ,markedoh ictive
physiiongital
fa'011[,u-ii, . ,ate.? with thsbu,bto
t ive react Ions of ,evV Ce tright.
tact tilrt
. Cn.iderahd le evitleviene is presented which establihlius tihe
wt,., i to 1.'
d
,lt
t-'. while .'ar '.aged in flight ovetr the tewlly play-, a
I
1.
IL!e in ,alleviati[.L this ftiaht.
Tie rpuLnatio
of a target's
, ,*•.'.
i.
a Vol".'
poi;;
t ta t tI Itot in
meternmijing ant 0vi1to1r 1% react ions,
. I c,.t"
d c-ti. ',t11
to terimy fire dots little
to prevent the phy..iological
Ic.,
tI 10.:, f•nl
d t, be .h.aracteristi,
ot t wbat flying.
e ot either 1total or general retinal arterial spasm
'jhie
Wa-t u., v'Vidoot
-J,
,nnt, W ecd wit . the
l
,il
tlt-n, marked vascular hypertens ion observed in one bubjent
,, h)
li1,
it-,t k,,;;.hjt miIssiton
,.
1h
,,h .'vcd
jlhys io logiical reactL ions were not af fected during combat
SI Jl,',Lt tJ
1.'r101hs
1 J'1 10nioged su!r , lremert a I adminihtitit)tL O f oxygen.
t)
The S.,.Ahedi
r 1 odvx is of no va lue in predict ing whet her or not a given
N-ignniticant cardiovadSular changes during tombat flying.
t
will nno-rgo
tier
CALtVcL11
fO
,tdies
of changes in body weight of airten during combat flying
10.
It was found that the loss of weight %n even very hazardous
were ukndcrta,.en.
and eventful flights is Mninial..
hIa,,,'

WthIk h ade
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K it ch in,, J A
P).'#4
LIAISL).'ý NI:i'RT TO ASSOC IAi' COtNI'TTEE ,N
AV[Al'i0)4 !tEI)lCAL. R1,ESERCII 1.Rt)BhAI4'TG AND BEST DEI'ARTEENT OF 1,UDiCAL
RLSI',,R CIi
(Nat ina I Research Couinc i I, Canada) Rcpot* #C-268b,
b '4lay 1944

AN.';ZTRA.\C:
Thiis liaisoin report covers intcrvivws and discussions with aviation
medical rcsca•rh work.r.,
Lt the Untvers.ity of Southern California, Mayo
Clinic, and WrtLat Field, U.S.A. dealing principally with the subject of
press~r
e.wLing,unt
rvporting also on subjects of acceleration, Lxposure
suits , electricall.ny •eated suits, instruments for measuring the cooling power
of the enyvirowreit
and "rost bites.
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2,889
Kittinger, J.W., Jr.
1960
STABLE VS. UNSTABLIZED FREE FALL FROM HIGH
ALTITUDES.
(Paper, 31t Annual Meeting of the Aerospace Medical Assioc.,
Americana Hotel, BHl Harbour, Miami Beach, Fla., May 9-11, 1960)
ABSTRACT:
During Nov(mber and December of 1959, two parachute Jumps were
.acLomplthhed from 76,000 and 75,000 feet, respectively.
The Jumps were made
from a hal loon-supported open gondola over the White Sands Missile Range.
Though not planned, the subject did n.)t have any stabilizing device on the

first jump.
On the second jump the subject was stabilized by means of an
experimental multistage parachute.
The results of the two types of free fall
are compared, using the subjective reactions of the subject, and film showing
gyrations to which the subject was subjected during the two types of free falls.

2,890
Kitts,

V.W., A. N,,Mai, S.M. Prather, & J.l1. Best
"1PARACIUUTEI Rt.OVE'RY AND IMPACT SYSTL.MS

(Chance Vought Aircraft)

29 Febru.,y 1960

1960

INTERIM REPORT ON

ASTIA AD 263 499

Ai•sl''CT:
This interim report contains information on the parachute recovery
S.itcm for the Integrated Flight Capsule Program flight test vehicle. The
varioub en.rgy absorption systems
"itre also discussed.

investigated

for

the landing impact conditions

2,891
G. 1959
OCCUPATIONAL HEALTH PROBLF2S IN SPACE FLIGHT:
IMPORTANT
H1EALTh PROBLEMS IN 1HE MAN-IN-SPACE STUDIES AT THE AERO MEDICAL LABORATORY
Military Medicine
124 (10): 717-719, Oct. 1959.

Kitzes,

I

A':r-\TiLCT: Problems related to man's survival in space are briefly reviewed
and Latugorized.
The primary objectives of space-medical research are to
provide an environment, workspace, and sustenance for the space traveller
that will allow him to catry out his mission with maximum efficiency and
protect him irýým irreversible injurious body changes.
Basic requirements -physiologic (Metabolic, environmental), psychologic (isolation, weightlessnesi,
workSpace, reduced sensory environment), and requirements pertaining to
protection (from radiation, toxic chemicals and odors, noise and vibration,
acc,,leration, natural infection, disorientation) are outlined.

- 872

-

2,892
STUDIES OF MOTION SICKNESS.
1947
Klee, J.B. & G.R. Wendt
THE EFFECTS UPON SICKNESS RATES OF WAVES OF VARIOUS FREQUENCIES
XVI.
J. Exper. Psychol. 37:440-448
BUT IDENTICAL ACCELERATION.

2,893

Klemnn, A.

1933

CORSETS FOR AVIATORS.

Scientific American,

149:80, Aug.

(933

ABSTRACT: Concerns acceleration and deceleration forces on pilots and
protection devices to increase g tolerance.
2,894
1945 ATMOSPHERIC BLAST CONCUSSION: 'MEDICAL ASPECTS U.S. Nay.
Klemm, R.A.
Med. Bull. 44:1228-1230.

2,895
Klenov, A. 1960 ASTRONAUTS, ON THE STARTING LINE.
Komsomol'skaya pravda P. 2; 2 December 1960.

THE DAY IS NEAR....

2,896
SELECTED ABSTRACTS FROM THE
1960
Klier, Sol 6 Joseph W. Linskey
LITERATURE ON STRESS.
Contract
(Naval Training Devices Center, Port Washington, New York.
1960
Nov.
565-1
NAVTRADEVCEN
Report
Technical
N61339-565.
No.
ASTIA AD 253 068.
report is the result of a comprehensive literature search for
ABSTRACT:
information This
on stress
pertinent to the training problem.
It provides a
source of background information from which specific hypotheses and variables
will be delineated ifrr study in a research program aimed at the introduction
of stress i~n trainizig deices and training progra¶.1s.
From the literature on stress and anxiety 397 articles were selected
In general, selection was made on the basis of the
and absLracted.
rolevance of the study for determining and/or measuring the effects of stress
or anxiety on human behavior.
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2,897
1948
METHOD FOR PRODUCTION OF HIGH ACCELERATION OF MECHA.NICAL
Klumb, H.,
IM[PACT,
(Uber ein neus Verfahren zur HLrstellung hoher mechanischer
Stonbeschleunigungen und seine Ver~endung der Entwichklung mcchanischer
(Central Air Document Office, Wright-Patt'erson AFB,Ohio)
Stobprufanlagen)
ASTIA ATI-43407 17 December 1948

ABiSTRACT: An impact testing device was devLlopud which permits the mechanical
Impact testing of machine parts used in the construction o& ,"ichine toLIs,
weapons, etc, which are subject to excessive acceleration. The apparatus w,ia
The Lest specimens were of
ddsigned to withstand accelerations, up to 105 g.
The construction of
different size and weight throughout all the tests made.
this apparatus is given in details, the impact velocity and maximum accelerat'ion being measured through gas cushions consisting either of compressed air
or in special cases of nitrogen and oxygen.

2,898
Knabengof, V.G., L.M. DanLsig & G.I. Sirnonyan 1943 INTERRELATIONSHIP BETWEEN
HEMODYNA.MlCS AND RENAL FUNCTION DURING ACCELERATION
Klinicheskaia Mcditsina (Moscow) 21(3): 47-50.

2,899
1946 ABSTRACT FROM INFORMATIQN REPORT CONCERNING THE
Knacke, T.
INVESTIGATIONS AND DEVELOPMENTS OF THE PARACHUTE DIVISION OF THE
DATED 14 JULY 1945.
FORSCHUNGS-ANSTALT GRAF ZEPPELIN,
(War Dept., Air Forces)
TSEAA-660-99, Appendix C, February 1946.

2,900
*Knacke, T.
1947
(U.S. AAF-AIAC)

NOTES ON DECELERATION AT BAIL-OUT OF AIRCRAFT
Memoraidum Report TSETE-,72-22, April 10, 1947

2,901
1945
INVESTIGATION OF THE EFFECTS OF HIGH
Knackstedt,
tr. J. B. Bateman
(Luftfahrtforschungsanstalt
SLIP STREAM PRESSURES OF THE HUMAN BODY.
Hermann Goring, Braunschweig) 20 Jan. 1943
Translated as Appendix 16 to Lovelace, W. R., E. J. Baldes, & V. J. Wulff,
The Ejection Seat for Emergency Escape from High-Speed Aircraft, ATI No. 7245
SUMIARY:

To test the effects on the human body of high wind blast pressures,

-

874

,

of 650
various subjects were placed in a high velocity wind tunnel at velocity sLmilar to
pressures
hi&h
that
Tests showed
kilometers per hour (403 miles/hr.).
forehead, eyes, nose, and chin. Lifting
the
on
developed
pressure
blast
wind
the
occur with the type of head
of the head from the head rest by the wind did not
(AUTHOR)
rest tested.

2.902
High and
UNDERWATER ESCAPE FOCRARM: Description of
1959
Knerr, W. C.
Dumuny
50-Foot
and a
Low-L.2vel "r4st Drops Using F-9F and F'b Airplanes;
Report
Pa.)
(Naval Air Develooment Center, juhnsville,
Helad Drop Test.
106.
219
AD
ED-5;l; ASTIA
no. 7, Proj. TED no. ADC AE-6307, NXDCU
water-crash tests simulating
ABST'!%CT: The results and analysis of aircraft
presented in this report.
are
deck
thQ 50-1oot fall from an aircraft carrier
forces, accelerations,
water-inipact
as
such
l,.liirtant pilot survival parameters
are fully dissink
of
rate
aircraft
and
3anopy implosion LharacterisLics,
from April through
These tests were conducted at Key'West, Florida
costed.
aircraft and
wing
straight
July 1953 on completely instrumented F9F-series
F66 swept-wing aircraft. (Author)

2 ,03
Knott, J.

1916

"AVLTOR'S SICKNESS."

Med.P r.,

-101:519-520

2,904
"Crash Design from Crash Injury Research."
Knowlcs, 'A.R. D 1956
o,,t 4: 12-15.
Aviation

U.S_ Arm

2,905
AIRCRAFT
IMPACT SURVIVAL IN ROTARY WING MILITARY
19-0
Knowl,.,, W. R.
1960
rch
Ni
Rejsearch)
(Aviativu crash Injury
2 ,'gO6

Knowi.us, "c1lla D.

1953

BIOLOGY AND MEDICINE:

(Oifice of Tuchnical Setrvices, Washington,

A LIST OF RUSSIAN REVIEW
D. C. )

62-15067

-
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2,907
Knowlton, G. C., & G. A. Hallenbeck
1944
ME.TING OF TU• NATIONAL R$ES)L.RCH
COUNCIL SUBCOMMITTEE ON ACCELERATION, ROCH.ESTER, MINNESOTA, 23 AND 24
FEBRUARY 1944.
(Air Materiel Commnand, Wright-Patterson AFB, Ohio) AI Memo
Rept, ENC 49-696-59; ASTIA ATI-140 675; 11 March 1944

2,908
Koenen, R. & O.F. Ranke 1937 DER K1.EISLAUF tINTER BESCHLEUNICUNC.. BLUTICE
BLUTDUCKM•SSUNG AM HUND (The Circulation Under the Influence of
Accelerazion.
Intravascular Determination of the Blood ?ressure in the
Dog.)
Luftfahrtmedizin 2: 14-26
ABSTRACT:
In 6 anesthetized dogs the carotid blood pressure, under the influence
of flight force exerted in longitudinal axis of the animal was determined.
In the anesthetized dog the blood pressure drops as soon as acceleration begitns
(flight force in, the gluteal region) and rises under low flignt force within
18 to 20 seconds, in accordance with the reflex time of the carotid sinus.
In
flight force with acceleration beyond 4 g the carotid blood pressure remains
constantly below ze, o. The pulse frequency drops in the dog as soon as the
action of flight force sets in, in spite of good functioning of the carotid
sinus. This is due to an unexplained vagus stimulus.
The drop in blood pressure
under the action of flight force is due to a reduction in the quality of
circulating blood, caused by displacement of the blood into the parts of the
body which are hydrostatically in lower position. Upon cessation of acceleration,
the blood returns 0o the heart within a few seconds.

2,909
Kolcum, E. H.
1961
CHIMP SHOT RAISES HOPE THAT U. S. CAN ORBIT 14M
YEAR'S END.
Aviation Week and Space Technology, December 4, 1961, P2. 27-28.

BEFORE

ABSTRACT: This article contains a detailed account of an Orbital flight of
a chimpanzee-carrying Project Mercury capsule on a two-orbit mission.
The
Atlas MA-5 was launched at 10:07 A.M. EST on November 29, 1961.

2, ,10
Kolk, W. R. 1961 MODER.N FLICHT DYNAMICS.
Prentice-Hall, Inc., 1961)

(Englewood Cliffs, N. J.:

$ 76

2,911
H.H. anid H.J. KaDcoeler 19')4 LIT hRATUVEIRZEICHNI4S DZIR ASTi(K)NAt7LtK
ZILIQG&WY OF 4StaONAtrrICS)
(TittnoninS, Oberbayern: Pustet, 1954)

Kolle

Lists 1,600 titles of original works on aviation and spc-travel

"AISTRACT:

Includes a small section on artificial satellites.

exploration.
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1956
Kovvnijantov, C. L.
OF ACCELS.RATION".

(T~msltinin USAF Air Inlig,*
of Aectleratiorn:

onecci.

1E.B.

A.TCFS-C-2.

1957

MTh IELD OF b*P4Y$IOLCGY

Repo~rt

Inomto

A Controversy b~ctwee

D. Ye.

'tysito&,y

iLzeblyum 4nJ G. L.

PHYSIC.U AXD ? M"60LOCICAL F'AC.'CT.$ IN

WJQR AR3A

X-4.57. 13 F'cbru.ary 11;57.

2.917
1957 PHYSTILOCICAL FAC'tQS LN L-SAF ATIBC3AF ACCIDENTS
Konecci, E.S.
Acro Med4ical Ass iAtio-n, Z~th Annual Xetiag, 0-enver. Coloradio.
Paper:
'-uy 1957
see also: Jou.rn-At of Aviation Medcine 2S(b): 353-553
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2,924
Koochb'-- cre. C .7.
1952
1.7A.X FACTORS RELATIVE TO ThE PROBLE•M OF ESCAPEEjX'7:O ACV'C-:.IONS.
(Paper, Conference on Problems of Emergency Escape
in !.igh S:pcc'd Fli;ht, 29-30 September 1952, at Wright-Patterson AFB, Ohio)
AS-_T1A AD-1-. 3-7

ABSTRACT: This '..'er concerns itself with research work associated with
eject-on accelorations and how this data has been utilized in the development
of
iv'entthnat wi:.1 safely eject pilots from high performance aircraft.
Cerx-in .1.1d British ex%.,ri-en:s on human tolerance to acceleration are reviewed.
m." the b.sis of the `ata obtained ini these ex-pri-ents, the Martin Baker Aircraft Con-a-v
vc~o:ed a high-p-erfor-.ance catapult, on which test subjects
ere ex:--sed to 17-21 S ever Fericds from 0.15-0.25 seconds.
No injuries
or undesirable ýide reactions were sustained.
The firm developed a face curtain "for effectivelyaintaini-4 the proper body and head position and relievn.-- s-- ef the ioading on the vertebrae during ejection strokes without injury
or notable discomfort.

2,925
Keoc:-'re,

O'57BACK IKJY.-RIES RESUL'TING FROM THE CRASH
PREN.ION OF
AIRCRAFT.
1957 Yeeting of Aero Medical Association, Derver, Colo., May 6-S)

C.T.

.AX:NIsOF IF71

@a;cr.

ASTSaCT: The Air Crew Erjuip--en: Li'-ora:orv has recer.nly completed a proEct
i,-\v
. invostiga:ion of ver:e'-ral in ries of pilots encountered as a result
o:. no.se w.:eel failure type crashes a-o.ara carriers and in land operations, and
'rho system of an energy absorption
the susequ:- solution of this ?ro .=.
zushon. wt-ý-tch also eli.ina:es th'e necessity of feet s:irrups, and a fully
under a p-redeter-ined load allow:,s
annea.e . stainless ýteel s:rap. which e
ing .the seat aad pilot to displaze downwzrd in the election rails, is presented.
Data conzernlng the Zasic acz:eerations and :eadings endured on the aircraft,
sea:. and 'ilot were obtaineZ 'v crashing a fuls scale airplane.
This information was then utili:ed in designing the energy absorption system.
(J3. Aviation Med. 2S():CO)

Ke,,v.

J. X. 3. 1i 5
0.:37-.5. 1952

. FRO3BUS OF INTE2.FLý.XEARY TRAVEL
In Dutch.

In;ienieur

ASSTR.AC7.: "Caculation of satelIte veh;c¢e and escape vehicle. Discussion
of overa.l -. ss-rat.o as a function of exhaust velocity and acceleratioL."
.
I.
erI*an. S, . .
11:S5..Mar 1953.)
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2,927
PROBLEM OF DARK ADAPTATION IN MOTION SIC,=SS.
1960
Kapanev, V. 1.
Vovenno-reditsinskiy Zhurnal, No. 9, pp. 213-130, Sept. 1960.
(Joint Publication Research,5ervice, Washington, D. C.) JPRS-7875.

2,928
Kornlield, A.T. a.id J.R. Poppen
AND EQtIFNT.
J. Ay iati on 1!d. 20(1) :24-28

196--9

EIGH VELOCITY WIND BLAST O:; PFRSO':;NEL

ABSTRACT: The necessity for providing saf! aids to escape frcr high speed
conditions is firmly established yv statistics on
'ency
aircraft under c-er
have been consicered are the
which
l'•
Two .-Athods cf .escape accidents.
capsule and the ejection seat. The pilot in escaping cv means of the ejection
seat is exposed to several inportant physiological stresses; acceleraticn due
to ejection and to the windstrea-; anoxia, if escape is perfor-.meU at high
altitudes and unless bailout oxygen equipment is provided; low temperatures of
This paper will consider the effectz
the higher altitude air; and wind blazt.
of wind blast, as related to this problem.

2,929
PREDICTION AND EVALUATION OF SENSITIVITY TO
1954
Kornhauser, M.
J. Appl. Mechanics 21:371
TRANSIENT ACCELERATIONS.

2,930
Kornhauser, M.
EC.LhNIC S.
IS-19 August
Preprint No.

1953
(Paper,
195S.
56-35,

APPLIED
LVYIACT FROTECT ION FOR TH:E h'..- STRUCTUFRE.
Western RogicnaXtcctirg, Ar7erican Asttnonauticai Sccietv,
American Astroaatical Society
Palo Alto. California)
Aug. 1958

accelerations is presented in a
A3STP.CT: Th.e tolerance of humans to tran_<
As an e:xa-l.
veocf.tics.
ipact
forn w7.ich permits rapid est ration of alow:
of the applica:tion of t'e um'in %i=pact sensitivity curve', dct--iicd analySis is
.ade of a -a,-nncd caosule cn ipFact with water and zcncrEto. Alt.ugh it is fo-:nd
that no special protection is required for low-speed impact, sh.ock-,-xunting space
(DACO)
require-4nts :eco.e significant at higher in..act velocities.
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2,931
Kornhauser, M.

195S

IX'tPACT P'R•ECTIOT

FL,

,•

::...

STuCTuRj

A.'.•'lid ,echanics ý'.e0randu:, No. 5S, (Struct IrcS and D-.n-ij:
,
Aerosciences Laboratory, Mibsile and Ordnance Syst%._s Dvpartmert)

July 24,

1958.

2,932
Kornhauser,

'.

1958

DESIGN OF .!7 I.•ACT TEST FOR DETER.HINATIO'; OF Rs:Z.ý:A,'CE

OF ýaCE TO SHORT DURATiON ACCEIERATION.
In (Aero Science Laboratory, Missile and Space Vehicle Department, General
Electric Company) Structures and Dynamics, Memo No. 63; ,22 Oct. 1958.

2,933
Kornhauser, M,
1961
ThEORETICAL PREDICTION OF THE EFFECT OF RATE-OFONSET ON MAN'S G-TOLERANCE
Aerospace Medicine 32(5):412-421, May 1961.

SL MAiMRY:
The effects of build-up time and of total duration of acceler.)tiontime pulses on man's G-toleraance are predicted with-.in the framework of a
simple thoretical mass-spring model.
It is dc7.onstrated both theoretically
and experimentally that a short duration' impact rezi:-;e exists in which
neither pulse shape nor pulse duration is significant, velocity change
being the governing criterion of da:-age.
At intermediate durations (O.1,
to 1 second), theory- indicates that b,,th pulse duration and onset rate are
of paramount importance; while response to the lorg duration pulses
(duration greater than I second and .'V> 5CH fps) of equ:al acceleration is
shown theoretically to depend on rate-of-onset.
For these, lon4 duration
acceleration pulses, it is estimated that man's G-tolerance rer-.ains at the
centrifuge value of about 20 g for onset rates less than 10 g'sec., drop-p.ng
to about

10 g for onset rates above

these onset effects experimentally

0'0 g sec.

The difficulties

ire discussed.

in detect-.ng

(Authot)

2,934
Kornhauser,

M. and A. Gold

1961

`17H

IMPLICATICNS FROM MO 'US-I>,.'ACT STU'IZs

(Paper, Symposium On Impact Acceleration Stress,
Antonio, Texas, November 27-2', 1961)

Brooks Air Force Base,

San

-
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2,935
IMPACT TOLERANCE OF NANMALS.
1961
M., & R. W. L.twton
Space Science 7:386-394, July 19ol
See also Reprint Proceed n~s of the Foti th AFHNMDSTL Symposium "Advances in
3:38o-394, 1901, (F)
Ballistic Missile and Space Tvchnl L'
See also Reprint Ballistic Missiles and Space Technology (Oxford, London,
3:38b-394
Pergamon Press, 19ol)
,New York, Paris:

Kornhauser,
Plainoe

Correlation of experimental data on h'.aTan impact tolerance, treating
ADSTRACT.
the test subject as a typical structural element, has led to the conclusio'i that
irn.pacts at velocities' belew about 80 ft/sec are tolerable regardless of the peak
The present paper is concerned with the empirical verification of
dec lerat ion.
the theory adcpted in this study of human acceleration rest,,tance, using mice as
test specimens.
Iwpact tests were pertorr.cd using a drop tester capable of velocity changes up to
a:,out 90 it/sec, with various btopping devices for shaping the acceleration-time
The practical ranges of impact parameters for the mouse "impact sensitivpii :,e.
ity
L
.rvv" were recovcr,,d by varying the impact duration from less than 0.5 msec
The
to about 2 msec and peak acceleritions from about 500 g to about 10,000 g.
were
evaluated.
change
and
velocity
effccts of acceleration, imp)act duration
In, cn.usions r'ach1d in this inou~e it pac t study, when extended to larger
:d h•....s 6y thoroui;h experi,,mentat i ,n, will have imeJiate applicati,n
, i.•s
in tnie c:;Lai-.h:..nt of a simple design criterion for manned satellites and
(AUTHOR)
s'ace vehicl, s ,'n landing impact.

2,936
Kornh..t.er, M.. and A. Go'd

1961

APPLICATION OF TIIE IMPACT SENSITIVITY METIOD

TO .\., I,
STRUCTURES
(aper , Syp..:-1 on Impact Acceleration Stress,
Air Forcu Base, San Antonio, Texas)

November 27-29,

1961, Brooks

A!;SIb.-\CT:• Te :-"ethod of presenting' G-tolerance data in the form of a sensitivity
curve 'js evolved at the United States Naval Ordnance Laboratory, White Oak,
Originally, this was a G-actuation presentation,,
j.xvland in the mid-l9-.t:s.
•ifct- it described the perf.'rmance of inertia-operated devices sue'. as impact
c.,ns istcl, typically, of a mass on a spring which would be
swutchc• .'hich
ccepilat ,, pulse until it closed an electrical circuit.
*
di s~ a ed by t:e
of the threshold levels of acceleration, at
T:,e! -i&:.:at..:i data consz:.ter!
,~
d.:rati~~.p
suift ici.
to actuate the switch, A'so, the sensitivity
carve:. ctliod of presentati,,n rove'. useful when applied to structural f iilure,
to the failure point being aaialogous to the
.::d ,1aatac defor:'-ati.,, ,'
•a'st!
inertia mass r,'.trcinel by its spring up to the point of actuation.
. ,te
A . 1L..-.,:i ,f this tieory t,, man's impact tolerance was attempted, but
t,
test potnt_ý prevented firm verification of the theory.
1•d i Ant
.
"tIc
:,v.',act .tadie•; deýxribej in this pape- were therefore performd on
.t:'s ain: a1s undler w. il-co.- trolled conditions in orde r to evaluate
V.,ethod of presei;ting G-tolerance data for matmmals.
"•. .:e.'tA'.urve

. 883

.

2,937
Kornhauso'r, M. & A. Cold
ANIý\TE STRUCT.ILES
Impoct Accelera tion
(In:
Chronolog'ical BIthlii
Council, Publication

19t,2

APPLICATION Of1 TILE IMPACT SENSITIVITY METHOD TO

Procsd:i.n:i of a Sy'mposilum With a Comprehen,;yve
raphy, National Academy of Sciences, National Research
No. 977, pp. 333-344)
Stres

Mouse impact studies were performed in order to verify a theory of
AiIS 'RACT:
The theory, which expresses tolerance in terms of
impact tolerance of maimmals.
the input or loading function, velocity change
of
two significant parau-etvrs
proved useful in presenting performance data for
has
and average acceleratiotL,
Application of man's impact tolerance appeared to
inanimate mechanical .,ystcms.
To test this
regions.
be successful, but with very few data points in critical
large numbers
with
hypothesis with animate structures, experiments were conducted
80
about
to
up
of mice in a free-fall impact facility, with velocity changes
model
theoretical
the
fit
Results
fps, and average decelerations uip to 10,000 g.
average
at
and
fps
27
about
above
well, failures occur.ring at velocity changes
decelerations above t%50 g.
The primary re.,llts of the experimental program validated the theoretical
Other resulLs of significance
model usei for ptvsentation of g-tolerance data.
mouse population. and
uniform
this
were the wide range of impact resistance in
of the central
displacement
abrupt
from
the finding that death restulted primarily
for other
those
with
results'
experimental
these
of
nervous system. Correlation
tolerance
while
size,
with
g-tolerance
of
relationship
inverse
animals showed'an
among different species.
to impulsive velocity change varied relatively little

2,938
19o0 TRAJECTORIES OF OBJECTS EJECTED FROM AIRCRAF1.
Korsak, K.
Jan. 1960
6(l):3-9
Can, Aeron. Journal

Abstract:

such as
A method of calculating the trajectories of objects
is presented.
occupied seats or capsules, ejected from an aircraft

2,939

Koshtovants,
Pravwa,

Kh.
May

TESTNG SPACE SHIP CABIN
19o0
J1), 1960, p. 4, cols. 1-5

f the space ship
cabin is the most important feature
The prssurizd
Al•;TRACT:
regeneration of
thr
in
ob*tained
already),'n
have
results
Succos.ful
satellite.
iiologist s are solving the metabolic problem by transforTaing the
tvosphcre .
pressurized cabin into a closed system with constant temperature, moisture, and
Acceleration and weightlessness affect the nervous
a::.os,?heric regeneration.
system, particularly its perceptive or receptory functions, which can cause the
(CARI)
coordination of an organisai's physiological functions to break down.

-
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2,940
MAN IN COSMIC FLIGHT
1959
Kositskiy, G. 1.
Zdorov'ye (Moscow) 10:4-6, 0-c. 1959
The first section, entitled "How the Weight of the Body Changes",
ABSTRACT:
deals with the physiological effects of weightlessness and high G forces, and
means of counteracting them with centrifugal force and special anti-G suits.
Sechenov's theory that brain activity is impossible without a continuous
flow of nerve impulses from the sensory organs is reviewed; the author states
that centrifugal force would provide the necessary vigorous stimulation of'the
sensory organs.
According to recently obtained data on respiration and heart
function in experir, ntal animals, the absence of gravity alone does not seem
to affect these functions in any special way; however, it is not yet clear how
the activity of the higher branches of the brain wouid be affected under
The second section, entitled "Insidious Dangers",
similar conditions.
dioxide balance necessary for the smooth functionoxygen-carbon
discusses the
third section, "In the Zone of Cosmic Radiation",
The
organism.
human
ing of the
(CARl)
discusses the possible effects of cosmic rays on the human organism.

2,941
CHELOVEK V KOSMl1CHESKOM POLETE
1960
Kositskii, G.I.
(MAN IN SPACE FLIGHT) Zdorov'e (USSR) 10:4-6, 1959
(Air Technical Intelligence Ctr., Wright-Patterson AFB, Ohio)
Rept. No. ATIC-1419621, 17 June 1960.
ABSTRACT: The article deals with accelerative
problems of Space flight.

stress and other ecological

2,942
(Chelovek i Kosmicheskii Polet)
MIAN AND SPACE FLIGHT.
1961
Kositskiy, G.
1961.
4.
1,
24(21:
Meditsinskiy rabotnik (USSR)
18 July, 1961.
N.Y.)
York,
New
Service,
Research
(Joint Publications
JPRS: 9699.
ABSTRACT: Prof. C. Kositskiy states that G-stress is more difficult to withstand
after a period of weightlessness and therefore recoumends that re-entry stress
should not exceed four to five G's as compared with seven to oight G's permissible
Candidates should be carefully selected and trained in
for lauinch stress.
centrifuges and pressure suits. Autonmtic devices should be used to orient
The water immersion technique is
the cabin with respect to acceleration forces.
astronaut would not be able
the
because
device
unsatisfactory as a protective
to control the ship.
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1961
NOTES ON THE PHYSIOLOGY OF FLIGHT
Kositsky, G.
Moscow News, May 20, 1961

The author diL•cusses several problems of man during space flight.
ABSTRACT:
First among them is excess strain Or. the organism s'tarting with acceleration.
The most effective protectLion is a special anti-excess-strain suit and an adoption
However,
Weightlessness is a problem in space flight.
of the correct position.
Gagarin's flight proved that man adapts quickly to weightlessness and dues not
An important problem is the maintenance
experience any particular inconveniences.
Short flights have
of necessary living conditions in the cabin of a spaceship.
simply used a chemical process but longer flights will use biological methods
such as a closed-cycle system. The problem of protection from radiation - hard
x-rays and above all cosmic rays
is also difficult.
(CARl)

2,944
1962 REAKTSIIA NERVNYKH KLETOK GOLOVNOGO MOZGA NA DLITEL'NOE
Kosrnarskaia, E.N.
UVELICHLENIE RAZDRAZILENII OT PERIFERICHESKIKH RETSEPTOROV (REACTION OF
TiU. NERVE CELLS OF THE BRAIN TO PROLONGED INCREASE OF STIMULI FROM THE
PERIPHERAL RECEPTORS)
Biullr•.tn' cksperimental 'noi biologii i med i siny (Moskva), 53 (6): 88-91.
June 1962.
In Russian, with English summary (p.. 91)
ABISTRACT:
rotation,

The vestibular apparatus of adult rabbits was stimulated by horizontal
i.e.,

the animals were rotated on a platform 2-3 times a day for

As a result of the increased vestibular
10-15 minutes for a total of 18-19 days.
stimulation the neurons in three nuclei (triangular nucleus and the nuclei of
the oculomotor and abducens nerves) became hypertrophied, the greatest enlargement
The cell nucleus in
of the cell bodies occurring in the triangular nucleus.
comparison with the cell body did not enlarge to a significant extent.

2,945
MEDIKO-BIOLOGICHESKIE VOPROSY POLETOV V
1960
Kosmolinskii, F. P.
OBZOR INOSTRANOI LITERATURY
KOSMICHESKOE PROSTRANSTVO.
into Cosmic Space: A Survey of
Flight
(Biomedical Problems of
Foreign Literature)
Klin. Med. (Moscow), 38(5):8-12, May 1960, (in Russian).
This is a review of articles on physiological, psychological, and
ABSTRACT:
biological problems of space flight published in the West European and American
aviation literature during the last decade.
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KotCvskaya, A.R. &Ye.

M. Yuranov

1960

LEFFECT OF LONG-ACTING TRANSVERSAL

ACCELERATIONS ON THE ANIMAL ORGANISM]
Voyenno-meditsinskiy Zhurnal 4: 90

2,947
Xottenhoff, H., & L. E. H. Lindahl
1958
VISUAL AND EMOTIONAL FACTORS IN
MOTION SICKNESS:
PRELIMINARY COMMUNICATION.
Percept. Mot. Skills
8(3):173-174, Sept. 1958
ABSTRACT: To test the hypothesis that locomotor nystagmus is the pathogenic
"visual" factor in motion sickness, 12 adults and' 16 children fixated a rotating
Barany drum for five minutes, and were rhythmically rocked and rolled while
wearing visual-field-invercing spectacles.
Mann-Whitney tests were used in
comparing results for adults and children.
Forty-nine other subjects tested on
the moving chairs also were given teszs -f personality and of psycho-galvanic

reflex.

2,948
Kousnetzov, A. G.
1958
SOME RESULTS OF BIOLOGICAL EXPERIMENTS IN ROCKETS
AND SPUTNIK II
J. of Aviation Medicine 29(11):781-784, November 1958
ABSTRACT: Scientific research work investigating the effect-of space flight upon
living organisms has been carried on in the So.'iet Union since 1949.
Penetration
of the upper air layers by animals is achieved with the help of rockets.
The
first, thing was to p ace the animals in specially equipped and hermeti-cally-sealed
cabins which were su )plied with an air-conditioning system allowing to keep tip the
gas composition of tie air, the temperature, and humidity at the required level
so as to make the no mal vital activi.ty of the organism possible.
The next task
was ro find out the >ossibility of s,:paration from the rocket, with the help of
a catapult, with a sibsequent descent of the aniials by parachute.
The. third
stage of the experim, nts was starre.d ini 1958.
The lau,--hing of animals into
space with the help >i rockets was eQtftced at the height of 473 kni. (2,)4 miles).
Changes noticed in t•e physiologi,:all tuntions of che ani:mal were brought about
by

the sudden effect upo)

the latter of external

irritants:

acceleration,

noise

and vibration which ,ppea:ed _t the start. aud continued when the rocket was
placed in orbit.
Th- return to n;ri-al of the blood circulation and br,.athing
during t,'Le 4ero-ý, rav L'I state, %h2,
thQ Sputnik is in orbit, scems to 'rovv
•.hat
this fa,:or
causeJ no considerable changus nor any stable changes in the ph'.ologc
functions of the ania.
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2,949
Kovalenko, S. A.,

V. L. Popkov & I.

N. Cherniakov

1963

LNTRAVITAL STULr: OF

OXYGEN TENSION IN BRAIN TISSUES DURING PROLONGED ACCELERATIONS
Siull. Eksp. BjQl. Med. 55:43-48, Jan.

1963 (Russian)

2,950
Kozachenko, B. 1960 LDREAM BECOMES FACT)
Cudok P. 4; 20 May 1960

2,951
koalov, A. V.
*CrLAMBERS].
Abstract:

1962 [PRINCIPLES AND CALCULATLQNS OF HYDRAULIC LINEAR ACCELERATION
Inzhenernyy sb. 1961(31):179-187
Referativnyy zhurnal, Mekhanika 1962(l):20, Abstract No. IA167

2,952
Kraft, C. C., Jr.
1959
SOME OPERATIONAL ASPECTS OF PROJECT MERCURY.
(Presented at the Annual Meeting of the Society of Experimental Test
Pilots, Los Angeles, Calif., Oct. 9, 1959).

2,953
Kraft, C. C., Jr.
196i
FLIGHT PLAN FOR THE MR-3 MANNED FLIGHT.
In: Cunference on Results of the First U. S. Manned Suborbital Space FliLht,
June 6, 1961.
Pp. 7-10.
ASTIA AD 259 061.
ABSTRACT: This paper presents some of the preflight preparations for the manned
Mercury-Redstone (MR-3) flight and gives an outline of the flight plan. Also,
a brief description of the recovery operations is given. The' preflight operations
deal with the preparations that were carried out, and the flight plan is based
on the times that the e'vents occurred during the flight test.

2,954
Kraft, C. C., Jr., T. Ruberts, S. F. Kranz & C. F. Matthews
1962
FLIGHT
CONTROL AND FLIGHT PLAN.
In:
Results of the First U. S. Manned Orbital Space Flight. February 20,
lu2.
(NASA Manned Spacecraft Ctr.)
Pp. 69-76.
SU$iI'\RY: A number of malfunctions occurred duriag th-is flight which caused some
concern to the fli.,ht control team. These included the malfunction of the auto-

matic control system, and what later proved to be the false ;,dication of heatHowever, the presence of the astrounut ou'"oard the s'acvshield deployment.

craft made these malfunctions of a minor nature. The astronaut's ability tc
evaluate the performance of the spacecraft systems and take corrective 4Ction,
and his excellent method of reporting these results to the ground, resull:ed in
the successful completion of the Ma-6 flight.

2,955
AIRCREW STRESS ANID FATICUE PROBLEMS DLRING EXTFNDED
1957
ENDURANCE FLIGHT.
(Lockheed Aircraft Corp. Marietta, Georgia) AF Contract No. 33-(616)3745, 24 April 1957.

Kraft, 3. A.

2,956
Kramer, S.3.

& R.A.

Byers

1960

A MODULAR CONCEPT FOR A MLLTI-MANNED SPACE

STATION
In:

Proceedings of the Manned Soace Stations Svmposiun,
Sciences, New York, l960, Pp. 36-73

ABSTRACT:

Inst. Aeronautical

Contains a section on the Micro-3ncology which is broker down into

the following subsections: Biochemical (Respirator',, Nutritional, )Waste):
Psychological (Termal, Vibratory and Aurol, Gravitational); Exzeraal Phenomena
(Radiation, Meteors): and Hardware (Micro-Atmosphere System, Equipment Weights
plus Power).

2,957
1958
Krause, R. and W.F. Haldeman
RE-ENTRY INTO THE AIMOSPHERE.

(IJSAY Missile Development Center,
Tech.
A•STRACT:

Rept.

58-4,

VERTICAL DESCENT TRAJECTORIES INCLUDING

HQollman Air Force Base, New Mexico)

March 1958.

Trajectories for bodies descending vertically through the atmos!ihere

have been calculated for a wide range of initial alt.itýdes and body characterParameters and
istics to provide information required for design purposes.
equations used, as well as the method of calculation by means of an analog
computer, are discussed. The results are plotted as velocity-versus-altitude
A guide for using the graphs is included, and dec'oland time-versus-altitude.
oration data are evaluated and plotted.

j

2,,5
Kraus, R. N.
1959
DISOEUV.MTI0O-" AN 3VAWLATI•N•
?aper.
•¢,eti.mg of Aero hedicat Association. Stat tr
April 27-29,. 1959.,

&IO=QI(CAL
ECtPY
FACC&$
tlitQtoa Hotel, Los Angeles,

01

A$STMACT:
Dr. Isa~c 4, Jone;s describo4 the roti of chv labyrinth in rtationa
to equilibratior in t9t8 whom he urotez
'Squilibration in general •e•ends
upoa imnputses from three sources -- the kinetic - static sense, the sight
and the muscte sense`. Sbsequent experionce proved that orientation canot
the aai~tained whilt flying without a visual reference.
Althogh the useua1uess
of the turn indicator, which provided a visual refortnce., was dearnstrat*4
by Ocker. in t913, t•me practicability of "btind flight' was not &mnerally
acc%.pttd for over t•e
years.
Today, rc oo
questions the necessity for
visuat refrences white ftyin.
Imst~r%=nts are installed in all aircraft
which provide ad iquate visuat cu$es. Nevvrthoes.s, almost alt pilots ha*v
been disoriented at one time or amother. ,This report wilt point out so=me

of the lactors th~at lead to disoientation.

Tho length of time r~quired

for a pi;lot in a jet aircraft to transition from VT& to IMl, variations in
fli-4ht a~'~whit#
copyinA an ATC ctearance. and procdures which c~evvnt

tht pilot from Monitoring his flight imstruments.

will be reported*.

Z,.959
Krau's.

R.

X.

Lq•9

DISORIENTATION:

AiN EVA.L'ATION OQF ME

(School oi Aviat~ion I-edicine,. 3rocks AZ3, Texas)
ASTIA AD-23t

S 4""WZY:

542; Aug.

A briket hi-stcr-

ETOLO(•C FAC-rQRS.

Tecbmicat Fep't.

54-9ý0;

1959

of the dfav'el prneat of instrturmet flight is ;resented,

;•d th¢ physioL icat :nechanisis inyvolved in maitainang aerial. orentat,•ýo
revi.wvd.
Eaih of three subjec.ts flying in F-10.F aircraft competed•rasiti"
frQm VF" teo UR in an avierage ki.e of 246, 27, and 26.5 seconds, rf31,i-t-

are
Xo

albnor-l chuigs in' the attitud.i of the a~ircraft .or i.n t!he flight path tcýýA place,
durdng the tr~ansition.
An aircraft flying at
feet can a•ssune AU attitude
fUQ,2
from which recovery is impossible in as LittL'*e tine As 20 seco$ds if the pilot
does not havez 3 visuat refervace.
The period of tilie that the pit.t
deti4l'r4t*S
from
-..
the instant when he loses his outside visu4t' refervnce trtit
t
initiates
transition to I& .----is the critical
factor in disorientation' accidents
A jet aircraft can assume, an attitude frm which recovery is impossible white the

piltit is

completely un~warv that a change in attitude ha~s occu.rre~d.

Kraus, R. M.
Aorospaco
SUliiARY:

1959
Nd.

D

RU)rZT'OL

IN 1UG~T.

3Q(91:664-671.

A brief history of the -decvvlopmen, of itsr-,•mn:'s

sen~~ed. pvilg

have been reviewed.

(ACMQ10

ChMechanisms3
Each

fgh

has -beem
-tt

re-

inyolved- in Maintaining aeCrial orentaticon

of three suljvcts flying in F-LQXF airvrnift

completed

,/

transition fr.,iY
=

tiv y

o4ý

Pat.h tok

asueat

laz

'

in an avverage ti-ne of 24

r~h IbQa
c,~t
d-tr-

citit

;-vm

1 and '6,5

in t~lO A~t~tut~,e of tý*4r~
to
trani
. ion
An 4zrf
f t2 ii
at
which recovery. is
.ns~ei
as littl1e

sers
in

th

-espocf.*.-4t

-f.\~:ee -, :&
0t.;e as

if

-'I sec-

th Zilt~ d&es no't have&a Visuial rei~tr'nce. 7%he zvriod oft-*ta
~
pilot datiberatts f-,.- the Instant when he io~s*3 his a.&tside visual rtezvnce
uzntil he initiates transitioi to IFRIis the critical fact~,r In diso~rienati.-n
accid~nts. A jet ~Aircraft can assum an attitud* fr-,, which recover~r .s ~~,
ible while the pilot is comIatltely unArem that a change in attitude
OsCC~rred.
QME13

KasR.X,
9ýý,
STAWAZIM OT A SU~tLS CQ&IOUS TWS1 FCR YESU3aA-M
MSITIVIYTTl.
(Za;vr, 31st
~AtuMeeting of the Aespce
XMedicaljA.S

A.3$r.UCr-.

1.the duain

%fthepim~ary tuz~in4 sensation

ato

r'esutting from

wLuntarity inýNztj Cý,rij.is stimulatio~n was measured~ in highly qualified
Pit'?ts and oontzr"' St
s
e.&ts of the s aveSg
ru'
The stimuuation wa4s
prsented±

rz,4rtitivety and chb~n~ts in the duration wer* studied. ThSe rýý'e
considered.
MAsaed~eicine

of prolcrngvd and intensive* tzaiming is

xra

1. X.
l34
9-r*t
WA
DLVA1W$IS CT ETR
Irz3erere,.
.,ed.Szaea.dSiv~t
in Aetr, $S.Ace ~eii
(Advrisory Cr1 for, AeRuia

FS
ý- TESY
liia

e seamh a--,

n

iAia

r'e

Deeblogent, Paris)

~~int~ecz=,nlu~Sizs '.an t* dr~awr frvM the ':ite.! Cast
folw~
facts zo~erming
.
ýiý
the tLa r~tnh were
atr
()the
hdri=;
deteýCt de
t:.- hrdr'Qs Zz te
1 vrint
cam be acc-Lately dij
n.
f~e.
r= Other t.V7es'
he~arin= g dectszz
(2) de.1.ctivv haa.rimg is !--viuemtly observwd 1yetfrm vvrzei;~ occurs'. (3) tbe
*&r1lydani
is of~ p~artizular imqcrtanct to aviatio~n 'm."icine.
AZSTACT
Thle
snais.the

74tients.

n,

For 7-t~ats oz whom fe,1tts.;

we"re
v.*avaatir.~

in

S~-

891 -

Although it vas noted
hearing seemed to be well maintained for a 6-wnth period.
that operations performed on both ears of a patient tended to have similar result4
Finally, there was considerable
the tendenzy was not statistically significant.
evidance that successful operations were proportionately higher in patients
requirir.g surgery on only one ear. A further study is being conducted to obtain
(ALT1OR)
additional folloftp infoiriation for the entire sauple.

2,964
Lraus, R. X., E. W. Wkore, P. 1. Dowd, & R. L. Cram=er 1961 -PARTICIPATION
OF THE VERTICAL S.NICIRCLAR 'A.CALS IN AIDPTATION TO STIMUL1ATION OF THE
(Paper, 32nd Annual Meeting, Aerospace
WRIZ.tC'AL SD CIRCCQ'IR CA.XALS.
Xedical Assoc., 24-27 April 1%1, Chicago, Ill.)
A5ST7-VT: It is hyp•othesized from data on the rapid adaptation to Coriolis
stinulations that ad~a•tation to a si=ple acceleratory sti=ulation of one set
The
of caa.,s is faci'itated by simultaneous stiaulation of another set.
acceleratory
si=ple
to
data to %-e presented w-il co=are adaptation
sti=ustion of.the lateral se=icirc•ular canals when only these canals are
stii=ulated and when they are sti~ulated sinultaneously with the vertical canals.
sh•ese data will c•nu•niS.•te to the specifications of training regi--ens against
aerisi .- sorientation. (aeos:,ace medicine 3=(3):Z38, March 1961)
2,%,S

A CASEWZ CO SCTIET ASTRCA,7ICS
1956
Krieger. F.J.
Lx(-1760, 21 Juneo 1956.
,( The Rsn4 Ccrporaticu. Santa Motica, Calif.)

Tlhis caseook is a prelizinary attenpt at uncovering evidence of
A3S•AC-:
Soviet interest in the subject and presenting it in a suitable, readable form
for the ediiication of readers interested in what the Russians are vriting about
the cha enin probla:s of space flight.
The first is a four-part
7rincipal sections.
ccnsist. o•f to
eai
ri*h
'
the historical, scientific, and technical aspects of
The ,eccmd is a series of ceoplete translations
rv;e.rv a.± .•str.autxt.
=the L~sian (except in three cases) of articles a'd papers by various
,=
a•.h-ri~ies sele'ted frx-a a variet* of pericdicals. and arranged chronologically

Thts zasebooL
'jb'i•-L'r

so

th.at 2.he

reader can apreciate

the Soviet

technique in

developing the subject

.n th•e open 1i.ter&a:e and becc-ae acquainted vith sone of the personnel entrustet with the expesition of the pwobleas of space flight.

-
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2,966
Krieger, F.J.
1957
BEHIND T
SPtI'rIS: A SURVEY OF SOVIET SPACE
SCIMECE.
(The Rand Corporation, Santa Monica, California)
U.S. Air Force Project Rand R-311, 3 Nov. 1957. ASTLA AD 150 689.
ABSTRACT: This report is a survey of Soviet ,astronautics based entirely on the
open literatLre.
It attempts to uncover evidence of increasing Soviet concern
with the challengiag problems of space flight.
The Introduction to the survey delineates, briefly, the histc:"y of the developmenrt of astronautics in Russia fro- the turn of the century u? to the launching
of the first artificial earth satellite. It is intended to provide the reader
with a background of the events that presaged Sputnik I and to acquaint him with
some personnel entrusted with the exposition of the problems of space flight.
The articles and papers that for the r.ain portion of the survey are, for the
most part, translations from the Russian. They were writtenby various authorities on Soviet astaonautics and have been selected from a wide variety of
pb iications.
The Bibliography, which contains =,ore than 339 items, has been divided inro two
Dart% in order to increase its value to the reader as well as the scholar.
Part I lists books and -onographs dealing with the historical, scientific, and
technical aspects of rocketry and astronautics.
Part II contains references
drawn from various Russian newspapers, popular magazines, and serious technical
journals.
'lost of the articles and papers in this report appeared in Rand Research
Memoranda R.M-1760 and R.M-1922 which forned rarts i and II of a series entitled
"A Casebqok on Soviet Astronautics", da:ed June 21, 1956, and June 21, 1957
respectively.

2,967
Krieger, F. J.
1957
A CASEBkVK 0N SOVIET ASTROkNAUTICS:
(The RAND Corporation, Santa Monica, Calif.)
RM-1922, June Z1, 1957,
ASTIA AD 133 018

PART II.

ABSTRACT: A two-part bibliography of Russian books and periodicals dealing
with various aspects of rocketry and astronautics.
In addition, this
study coýntains a series of complete translations fro= the Russian of articles
and papers which show the singleness of purpose in the Soviet space-flight
program.
(Superseded by R-311.) See Behind the Soutniks

/

/
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2,968
Arieger, F. J.
SCIENCE.

1958
BEHIND THE SPUTNIKS: A SUR•EY OF SOVIET SPACE
(Washington: Public Affairs Press, 1958)
-

ABSTRACT: An investigation of recent Russian research and ideas on such
matters as artificial satellites, flight to the moon, interplanetary communications, biological aspects o' space travel, atomic airplanes, trips to the
planets, worldwide television broadcasting from space stations, intercontinental rocketry, and the thchnical problems of cosmic flight.
This
report delineates the history of the development of astro~nautics in Russia
from the turn of the century up to the launching of the first artificial
earth satellite.
It shows how the Soviets, in their struggle for world
dominations, are applying 'their sledge-ham-er technique not only to
terrestrial affairs but also to Cie conquest of cosmic space.

2,969
Krieger, F. J.
1958
THE SOVIET BALLISTIC MISSILE AND SPACE FLIGHT
PROGRAM
(The RA." Corporation, Santa Monica, Calif.)
P-1388, June 2, 1958
ABSTRACT: An investigation of the Soviet ballistic missile and space
flight program from the organization of the GIRD (Group Studying Reactive
Motion) in 1929 po the present time.
The paper discusses the exploitation
of the German rocket power-plants and guidaace and control equipment after
World War 11, the upper-atmosphere research-rocket program traced to 1949,
the existence of an official Soviet space-flight program around 1953, the
Soviet announcement of a successful test of an ICBM in 1957, and the
activities of the present Soviet program in terms of the theoretical
minimum-space-flight-velocity requirements and of the type of missions to
be accomplished.

2,970
Krieger, F. J.
1958
SOVIET PERIODICAL LITERATL'RE ON ASTRONAUTICS
(The RAND Corporation, Santa Monica, Calif.) P-1562, Dec. 1, 1958.
A?,ST,.\CT: A &-scourse on the many problens confronting Western readers
interested 1n. Svier develop.m-ents in astronautics.
The Soviet press not
o.-vyreqŽentvy 'sinfor2.
its readers, but also never presents facts
ob~eccivelv.
'7;, Soviets prefer to publish -,zeir astronautical studies
in their c,. n rgiNll controlled ,-edia. Tibles presented list Soviet
niewspapers, jo..rnals published by the USSR Aca--onv of Sciences and by
various institutes and ministries, and Soviet abstract and reference journals
that carry articles on or pertaining to astronautics.

894
2,971
Krieger, F. J.
195A
SOVIET ASTRONAUTICS
(The %AND Corporation, Santa Monica, Calif.) P-1437, Feb.

24,

1958.

ABSTRACT: A description of the long and a,: tive history of Soviet interest
A
in spa.'e flight leading up to the launching of Sputniks I and 11.
diu;u&sxot% of Soviet technical and popular literature on space flight is
in, 1~eJ.

2,972
Krimshteviyn, A. Ye.' 1960 ELECTROCARDIOCRAPHIC ClIANGES IN FLIGHT PERSONNEL
UNDER 'RE INIFLUENCE OF FLIGHT STRAIN
Voyen
•.n,-:,.tbinsKiv Zhurnal 5: 224-227
2
See also: jPXS Trans. No. 5592

2,473
K. is,

C.
1957 SL'ULTA.XEOiS ME-ASUREMENT OF REFLEXLY ORGANCIZED PROPRIOCEPTIVE
(VESTIBLLAR AND NECK) AND VISUAL (OPTOKINETIC) NYSTAG.MUS SHOWING DOMIINA.CE
OF THE VISUALLY EVOKED RiSPONSE.
Electruencephaloiraph. and Clinical Neurcvhvsiol. (Montreal), 9(3): 568
August 1957

ABSTRACT: Af-er prior rotation of the subject in a Barany chair,

the head

alone was rotated through an arc of 1SCo from left to right and vice versa.
Differerces between both directions of rotation in the amplitude, freqxency,
and rate of nystag.ius were established in.conrol
sessions (a) with eyes
closed, (b) with eyes open, and (c) in a stationary black and white striped
drum. Then the drum was rotated at various speeds.
When the drum was rotatin8
in the same direction and speed as the head (relative angular velocity, 0)
,'ystagmus disappeared entirely.
When the head was rotated in the opposite
direction to the
the nybtagmus was accelerated by an imnont proportional
trum,
to, the race at which stripes were av. i.-., rellat'ive to the subject's, he.ýd.
It
is concluded that visudl field controlled szimulati'.n dominates- in its
influen.e on the ocular nysta;.-•us- over tne vestibu.ar and neck oculoeot,,r
reflexes, when the rate of ny;sta.g&'.us produced by the head and body rotation
alone is com=ared to the rate recorded when optokinetic response is added to
visual stimulus.
2,)74
Kris, K 1959 KOTAZCE SOUCASNEHO VYS.KX'YT NYS"AL2•U U LNTRASPI.NALNICH
EXPAINZIVNICH LAZI (TO THE PROBLF-M OF SIMLTANEOVS OCCURRECE OF
NY-STACMUS IN INTRASPLNAL LXPANSIE LESIONS)
Ceckoslovenska OtolarynAologie, 8 (6):

-
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1952 T71EORETICAL ASPECTS OF CATAPULTIC DEVICES (Pitman-Dunn Labs.,
Kroeger, W.I.
Frankford Arsenal, Philadelphia, Pa.) 29-30 Sept. 1952, ASTLA AD-14 355
ABSTRACT: A theoretical outline for the basic ballistic design of powder gas
operated personnel catapults is presented with specific applications.

2,976
EFFECT OF BLAST ON THE
1941
Krohn, Whitteridge, and Zuckerman
Civil Defense Research)
Com.
(Ministry Home Security,
HEART AND HEAD.
August 1941
RC 249,

2,977
Krohn, P. L., D. Whitteridge & S. Zuckerman
BLAST.
Lancet 1:252-258, Feb. 28, 1942.

1942

PHYSIOLOGICAL EFFECTS OF

2,978
Krotkov, F. G.
VovennaVa

AVIATSIO"NNAYA GIGIYELNA (.\VIATION HYGIENE)
1959
giivena (Militarý Hygiene) pp. 319-341

This is a full translation of Chapter XII "Aviatsionnaya gigiyena"
ABSTRACT:
(Aviation hygiene) of the monograph "Voyennaya g igiyena" (Military hygiene), by
The
F. C. Krotkov, ,Major General of Medical Services, Moskva, 1959, p. 319-341.
c'napter d£scusses in general terms certain aspects of aviation sickness, altitude
The successful launchings of the three artificial earth satellites
sickness, etc.
and of the cosmic space rocket in the USSR which became the tenth comet of the
solar system gave new urgency to the solution of the problems of space medicine.
The special properties of flights beyond terrestrial atmosphere in the physiological and hygienic plan are characterized by the influence of considerable accelerations, weightlessness and cosmic radiation on the organism. The crew of a space
ship will experience 6-.0 Gs at the end of each period of acceleration development
Experiments conducted on a centrifuge demonstrated that such accelerations are
During tqe ascent of the rocket men
within those which can be tolerated by man.
After the space ship leaves at atmospheric boundaries
m:.st assu'ne prone positions.
and the flight proceeds by inertia, men will lose their weight and %'ill experience
According to the Soviet and foreign
a feeling of weightlessness foreign to tnem.
the state of weightlessness of short duration (2-3 minutes) will not
re~oarci,
caý.so serious changes i•: respiration and blood circulation of the experiment
Pulse frequency which increases at the start (from 80 to 240 per
an-ina. Is
(CARl)
minute), drops in the state of weightlessness to almost normal.

//
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2,979
HOW FAST?. HOW HIGH?
1950
Kuenzli, N. G.
Flying, 46(l):34-35-47-48, Jan. 1950.
ABSTRACT: At the close of World War 11, Germany conducted high-speed tests
During an autopsy of the animals after whirling, on
on humans and animals.
a centrifuge, the scienctists found proof of what killed men in high-s.eed
The heart and all vessels near the center of
air craft spins and turns.
rotation of the animals except those of the head were devoid of blood.
From this
Death had resuited from the total collapse of blood circulation.
initial- form of research, anti-G suits were developed to pro ect the pilot
Other tests
up to maximum G forces which would be encountered in aircraf-..
showed that the pilot should crouch with every muscle tense in order to resist
Humans lying on their backs could withstand centrifugal
centrifugal force.
Wind velocity of about
forces of 15 G without suffering visual trouble.
endurance.
human
of
599 m.p.h. was the threshold

2,980
MEDICINE: A NEW.' CATALYST OF MEDICAL, LEGAL, AND
1953
Kulouiski, J.
ENGINEERING ASPECTS OF NMOTORIST INJURIES AND SAFETY.
International Record of Medicine 171(9):533-537, Sept. 1958.

2,9311
1957
Kulowski, J.
AND DEATHS. The J.
26 January 1957.

ORTHOPEDIC ASPECTS OF AUTOMOBILE CRASH INJURIES
163:230-233
of the American M,dical Association

There is a need for better ways of determining ind maintaining
A3>STRACT:
The medical 'pcofession should
the fitncss of people to drive automobiles.
press for applicationl of the facts of medicine and engineering to rethods
The medical care availablc in emergencies
of crash-proofing no:or vehicles.
Attention should be directed not only to the prevention
mu st be improved.
of fatal accidents but also to Le rehabilitation of the many people who
are seriously injured.

2,982
1953
MOTOR VEHICLE SAFETY iX TiLE AGE OF SPEED AND POWER.
Kulowki, jJ~.zo
Police, Pp. 33-30, May-June 1953
RIOU'ECMXIC,\L APROACq.

A
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2,983
1958
AUTOMOTIVE CRASH INJURIES TO THE SPINAL AND FEMORAL
Kulowski, J.
LIN'lKGES.
Am. J. Surg. 95:908-913, June 1958.

2,984
NEW CLASSIFICATION AND
FRACTURES OF THE ELO84 JOINT.
1958
Kulowski, JaIco!T
RO,\TGE.iOLOGIC GUIDE TO MAJOR PITFALLS OF DLGNOSIS AND TREATMENT.
Tho .\r-Žrican J. of Ruent4enology, Radium Therapy and Nuclear Medicine

79(4):692-696,

April 1958

2,985
CRASH INJURIES
1959
Kulowski, J.
(Springfield, Ill.: Charles C. Thomas,

1959)

2,986
;0
A-.17
,,'¢

Card

19,

CR.OCS!l1 INJURIES:

THE INTEGRATED MEýDICAL ASPECTS OF

-N.J:,RIES A,\:D DE.\THS
.' inois: Charles C. Thomas,
I.'icid,

:u..br:

Publisher)

Library of Congress

59-8499

biomechanics
This ,.ook contains sections on the fol.lowing subjects:
?atrno.-echanics; autopsy pathology; clinical pathology or pathological anatomy;
o. prophylaxis or prevention; and toward a united medical concept
medica' a'ccs

.x.'ST.-CT:
d

and integrated report.

2,987
Kulowski,
A=1

J.
\EZ.
.-

1962
INTERCONrNECTED MOTORIST INJURIES OF THE HIP, FEMORAL SHAFT
(In M. i. Cragun, ed., The Fifth Stapp Automotive Crash and

Fiel: D, :onscration Conference,

Sept.

14-16,

1961) Pp.

105-124.
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2,988
Kulwicki, P. V. and G. Peoples 1962 CONTROLLED RO'ATION AND STABILIZATION
FOR THE ORBITAL WORKER
(Aerospace Medical Division, b570th Aerospace Medical Research Labs.
Wright-Patterson AFB, Ohio)
Decemter 1962
AMRL MEMO P-21,

I

ABSTRACT: A continuously acting stabilization system for a selfumaneuvering
The stabilization is supplied by
unit for an orbital worker is discussed.
Since
the manner of gyroscopes.
in
two mementum wheels rotating uniformly
of
absence
the
in
rotation
of
plane
its
in
remain
a rotating wheel tenGs to
a
since
Also,
provided.
is
stablization
for
capability
external forces, the
of
application
the
with
rotation
of
plane
its
change
to
rotating wheel tends
force mements, the capability for controlled rotation is provided.

2,989
SOVM MEASUREMENTS OF ACCELERATIONOF HULL VI3RATION,
1957
Kumai, T.
(Kyushu University, Japan)
AND HUMAN SENSITIVITY TO VIBRATION.
Mechanics 5(17):21-26
Applied
for
Institute
Research
Reports of

1

2,990
PRiLI¶I::AaY
1946
Kunkle, E.C., P.J. Maher Jr., A.C. Lund & D.W. Lund
UPON THLE
HEADACHiE,
INDUCING
UPON
G
POSITIVE
STUDIES OF THE EFFECTS OF
PERCEPTION OF ?AXN, AND UPON VASCULTR HEADACHE INDUCED iY INTR4V!E';OUS
( Aero Medical Lab., Engineering Div., Wright-Patterson AFB,
HISTAXMINE.
Ohio) Memorandum Report No. TSEAA-b95-72, 15 Novetiber 1946. ASTIA
ATI 123 455
ABSTRACT: A slight reduction in the intensity of pain induced by local
cooling or intramuscular hypertonic saline occurs during exposure to positive
The basis for this decrease in
G of 3.0 to 4.0 upon the humian centrifuge.
few experiments, but the
these
by
defined
incompletely
is
pain perception
distraction accompanying
the
that
suggest
phenomenon
the
of
time relations
centrifugation is an important and probably major factor.
Headache induced by intravenous histamine is readily eliminated by exposure
Correlation of this observation with those of
to positive G of 3.0 to 3.6.
earlier studies suggests that the effect is an indirect demonstzration of a
decrease in intracranial arterial pressure produced by positive G.

2,991
1947
Kunkle, E. C., ?. J. Maher and D. W. Lund
MECHANISMS.
HEADACHE
AND
PERCEPTION
PAIN
(Aero Med. Lab., Wright-Patterson AFB, Ohio)
April 16, 1947.

HUMAN CENTRIFUGE IN STUDY OF
Memo rept. TSEAA-695-72A,
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2,992
Kunkle, E. C., D. W. Lund & P. J. Maher
1943
STUDIES ON HEADACHE: ANALYSIS
-* •
OF VASCULA" >UCHANISMS IN HEADACHE BY USE OF THE HUMAN CENTRIFUGE, WITH
OBSE*VA2ION ON PAIN PERCEPTION UNDER 2.NCREASED POSITIVE G.
Arch. Neurol. & ?sychiat. 60:253-269, Sept. 1948.

2,993
Kuntz, W.H.
1946
PILOT EJECTION SEAT TESTS AT MUROC ARMY AIR FIELD.
(Engng. Div., AŽMC, Wright-Patterson AFB, Dayton, Ohio)
July 1946.
ASTIA ATI 43122

1

ABSTRACT: Report is given of pilot ejection seat tests conducted from an
F-61B fighter.
Detailed description and general remarks are given for each
test. Curves showing the trajectory of seat and dummy with respect to the
test airplane after ejection are included.
Still prints from the motion
picture records of the tests are given. It is concluded that this pilot
ejection seat is satisfactory for ejecting a 200-lb dumzy and parachute equipment from an airplane in flight up to velocities of approximately 290 mph
LkS at 12,000 ft altitude. Automatic devices are satisfactory for releasing
the lap belt and the dummy's parachute when proper inspection is applied.
Recommendations are given for future tests.

2,994
Kuntz,

W.H.
1946
THE DORNiER-335 rV.OT EJECTION SEAT.
(ANC, Wright-Patterson AFB, Dayton, Ohio) Technica-l Report F-TR-1191-ND,
Aug. 1949.
ASTIA ATI 27204

A3STRACT: The Dornier-335 Ejection-Seat was developed by the Germans, during
the latter part of World War 1I, to provide a means of escape from high-speed
aircrait.
The seat is ejected from the airplane by a piston-type catapult,
utilizing'compressed air st6red in three steel bottles of two liters capacity
each, pressure of 1707 pounds per square inch.
The system produced an
eiection velocity of approximately 57.4 feet per second at maximum accelerations of approximately 25 "G".
The seat has a total vertical adjustment of
2-7/16 inches.
The seat back is parallel to the ejec'tion angle, which is
13° from vertical.

900

Kujntz, W.lI.
1.94*
THE DORNIER 335 PILOTr EJECTION SEAT.
(.LeBoeuf Cu.., Dayton, Ohio) aeport 2-EL-00(, Feb. 11046.

ABSTRACT:

1.Ž:.A A111 5462J

The Durnier 335 pilot ejection seat was evailuated "Q deter!Iwle

if the system or any features thereof milght

)e of vj'lue-

t.-

thte

11

'%J

deve'lopin& eiect ion seats as a means of temecrgency
tc~
rom h ~h sý;eed
aircraft. The seat was ebce
y a piston ty,,v Qa~;u,'.t utiti n3~ zompressed air as a source of enec,;y. and' the ,vs.-em ;)rodiucedf an ce.,cti on
velocity of appr~x~inately 57.4 fps at mdxi%%%ma ~e't o~ of .i~~xac~
25 g.The svsteni is descri bed in detj il , in
d
-g
:X rmnoýt
n
cormparison of Durnier 335 and USAF e~ect ýo-n isvsteniz.
'1her! DL'rnie'
installation was studizd to determnine the
Iaýosh
e-~ween mevar'Loui
components of the syste.m, and tne rwasuremenuts of si~gtiizi.cant f
rswer.recorded.
It was found that there are no advantagese ot t'lis sy:,z'em over
the present UJSAF ejection syste-m utilizitng a powder char-.;% cat a"ult

2,996
Kup'alov, P. S. and. '4.M. Kilunanashvili,
i360
D IrFErN SIto VAINI Y 1
PR0ST%%NSTVE.NNYQi USLOVNY~i R.AZDRAZ!ITEL.,Y
(Di if erentia tl) ~o
Conditioned Space St~imuli)
(Trans. oi Zhurnal Vvsshev Nervr'ov D;Varel'nosti (U1a l'(3) :3X531.2, 1960)
(O1fice o~f Technical Services, Washington,,D.C.)
60-416-31

2,~997
Kuznetz-ov, A.G.
1.953 SOM4E RESULTS OF 31.CLC"CICAL EXPERLMlEgrS IN ROCKETS VA1D
SVft'N:Lh 1I. J. Aviation Med. 29:731!-764
ABSTRACT:

Scitentific re.:,earch work investi,;jt lng tne e

oztOt.1c

li

upon livin-g or-anisms haas !been crtdon',
ini the 'Sovic- Thion since L~9
Peaetrati;on of thQ u,.pper air layers 1by a1Ln1al-, is ac .vdwith the hepot
roC'kets.
The fiý-st thin"- was; to ?lac(! tihe aniýala in SncLaveqipe
n
hermetically-se;aled ca.)ins which were iu~ppiWe wit, aIn Ir-ckenu ZoLngs'ptr
alowinag, to k'vep up thQ gas c~omposition of the ar'
n :emprkmz
anihl
id
oiý
ity at the required leývel so as -to make: th'e normal'i~a actLw-v.t ofth
plossiýle. Te next tas.k- was to find out; thte )5itI
sep'latti~on trem th
rocket, with the help of a catapu-l:, with 3 iub)stquet:QL
n o tne. allim'al _3L'
parachute.- The third stage of tht;:
prnec
wai s~tairce!
Ln 1-4513.
The4 launlching ot animnals into space with, the hel2j of`
wa
ret:e'rte egt
',I::t
473 (294- mi 1es)
Changes noticed in the :ThyisQ
hcEo~o
.olgicth.'e a
were b:ro.ught asout býy the sudden effect upon -the llarý-,r or 'eXtornal i
acceleruti;on,

noi.ste

and vibration which appearedj .at th,

the rocý'ýer was :)laced in orbit.

The ret-urnto nra

ti-'Zt '1;d cniud~

fthe boo cir-culazmion
wn
rahn during thie zero-gravtty state, when teSputnik;' is ill oroit, seewti
to )rove that this factor caused nio considerabl'.e changes nor any stjbiz ch~allge
ia the physiolo.D'ical. functions of the animnal.
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~M~ ?S~r.EAND L'D F'VLZ- XRING ACCZL.ERATICN'
n.Thvs'..-15(5):9023-9C6.
M1arch 19cC.4
-

A~A ':Si~ltaneo,..s olserva tions have ben a.le of the occurrence of
inep~'int
unconsciousness and carzoti-d ',ozpressure in rhesus
rýýn~kzvs .iuin ~siti':e acceleration.
The ata indicate that the carotid
pressure is
~cdinitially
by a naneuver w~hich, gives risto to a
T'siti've wavo olf tressure that is 6vl' coordiýnatedý with the c-.set of
t .n,;cntijal
weain
hi1 e p~aitive acceleration is at a Orvow
.c~~.~~.oin~this, there iisa pressure drpthat can 1-e escribed
a iecon-stant, that is, a function of peak g.
T7he d'ata ndc
t. tat
the end ,on
cc-urs after a constant Interval foll.oWin; the -res:!ure
riiand is zherefor-e related tc the slope of the ~'.O,-,d pressure curve.
T4he signifiza-zze of thi.s observation with respect to bmood S"; Iv is diszussed.
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LIFE S??PORT INT~

Aeros-ýcoe M~edicine* 3(3):23S,

SMAl: SPACE

ta-rch 1961.

AS'S 7---M-4
S7%a.e
opzlrro~es cf various rvpes aco~~ai~small
anir-ýals4
=e-nain an irorý-tant :me-ans z-f1 inestigang.g the effects of the s-pace environ-

.eton

siU'--ec-.en~s

.Successful

coreration co9 '"ie

sunnort systens'

ed-,on
er io-,6 s
Icl and

.;or
-.
hys io 1o

± leai natzurally~ to an investigcation of the
I&a~'a
problens assoc ia ted ith rln
trips into
s~~~ace~~
as
iooca s
nsadtuessuc
e~ of th-e effects of ze-o
srav~ir'y on
Cevztr.t-.r
t~her pa:e
years th*-e
Aviation7 %Sed':cal Accellerat~ion
:Araatzoz~ctacr WvIth the Faki
nst4-tu.;e lzloratzories , h-a,-e ir.vszigateda zakn' -f thýe
-Kesasszziatted
wi.th ---e design -.- szall anina'. biopr,-bes
sizvato:
an- nas have been sub 'ected to tý-e envz rC7'nenta i
con.2it~ons c' a pcoe
izoefor
as L
s
Sdays. Os e ra t 7ns
maeduring Sý;ch -ests vi~ll be discussed tc-gether w:,tl their signif.Cance
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IC7NS ON Til

AD :73 3113~

nnalMeetirg Aero:,sr-ace Med. Assoc.., Atlantic City, X. J.,

~' '7: ine ~.-.ansu'.-ects were cen.tri.fuiged or. the 50-fco~t centrifuge accordi;to A

ost

2-'0aceler'ation -.
'attern similar to one used previouslv withý

-

-905

•--nkeys.
A total of 79 runs was made which yielded 14 end points for peripheral
light loss and u-c,)nsciousness.
Analysis of the records showed that only one
of Lhe end points occurred later than 15 seconds and a cine.-mtographic record
=de during the runs showed that the subjects strained hardest during the
initial
period of the run whether or not an end point wes reached.
Accordingly,
the hypothesis is advanced that the 6ccurrence of an end point is dependent
upon t-e time derivative of the onset acceleration for g forces that rise to
a -ax'-x
in approxirnately 6 seconds and less.
Since the time course of the fall
in blood pressure can also be measured, a nore rigorous treat=.ent of the effects
of ,)si-':., acceleration is &.,us =ade possible. (Aerospace Medicine 33(3): 342,
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PJOISTRATIE V.ýA \RS.ZLLLIOEN =
BEHtYLP V.A R.ET
'C. Z.FFECT
(RZGISTRAIION OF ACCELERATIONS BY ,EeA.NS OF Ti-E SOLU. EFFECT

.. ezc..ia
Az-a. (Soes-.erherg, Netherlands)
(p. 275)
D.ch •ith English su7--.ary

3:

271-275.

1954.

In

A.?'..I:
A desciption is given of a sinple method of registering small
:r.ear and rotazory acceLerations.
Its
use in ballistographic tests and
Analogies with the mechanist of
!ns :echnizal a3plica:ions are discussed.
:he vestibular apparatus are show.
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RZ31,SAT1\iON OF ACCELERATION BY ,-ANS OF U-EFFECT
100: 911-914,
March 31, 1956
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(Sceste-berg)
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159-170.

disclriztizn is presented of the desi~n for a simnple, highly sensitive
-r xich
can deteýt vibrations in the range oa less than I up to
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ralion forý:es as low as .01 S. The principle emploved is
ýc
an
.is
3RbC c.
electropoztentials in a n~on-m'etallic
the s-,:'.ei U-ef:.ýet -- the iappearance
win7ercurv 4n di Iuted sullruri%: acid, whenever small accelerations
zuýe filth 1,ý,-:tudinal axis of the system. Application~s of s'u,.h
are dire.:te.` aln
3??JJ~~to study oi t*- heart a4ction, bl.o~d pressure, circulation, and motion
m-fec
ay exist in nature in the
similiar to the
':r3e.?thenome~a
a~re
syster.
semiirrcu;'.4 canalls of thie vesti!ýular
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3,C13
Labo•sky, A. 1948 INSTRKLTION3 FOR UPKEEP AND) OPERATIONI OF THE B.C. MARX .
CATAPULT A.AD ARRESTING GEAR (Naval Aircraft Factory, Philadelphia, Pa.)
Rept. no. M-4640; 22 April 1948; ASTIA AD-103 436

3,014
Lachmann, J., F. Bergmann & M. Monnier
1958
CENTRAL iYSTAGMUS ELICITEp<BY
s'rNULATION CT THE %MS0-DIENCEPHALON IN THE RABBIT.
,Am. J. Phvsiol. 193(2):328-334.
ABSTRACT: Unilateral stimulation at high frequencies (20-50cps) of a circumscribed, :aeso-diencephalic area, including the reticular formation medial to the
nuc'eus rericularis thalami and geniculate bodies in rabbit's brain, produces a
'central nystag.-s' with its fast component usually directed towards the contralateral side.
The reaction is tentatively explained as the result of a
pri=.ary in-hibition of the tonic innervation of the ipsilateral musculus rectus
internus and of the contralazeralirectus externus of the eyes. The relationship
bewteen this higher nystagmogenic area in the neso-diencephalon and the elementary three-neuron reflex arc of the nystagmus is discussed.

3,015
Lachmaunt, J., F. Bergmann, 3. Weinman & A. Welner
RElATIONS:20 BE:f.tTEX CC=RL.L AXD LABYRIANTR
,m. J. Physiol. 195(2):267-270.

1958
CE-TRAL \jYSTA.ML*S.
VYSTACiMLS.

II

ABSTRACT: Rotation of a rabbit influences the 'central'
nystagmus, provoked
by electrical sti.-iula:ion of a nystagnogenic .rea in the mesodiencephalon, in
opposite sense during the acceleratory and deceleratory period, respectively.
Nystag-tac mveztents, produced by si~mlt aneou's central and labyrinthine stimulation,
show enhancemen:, when th.-y possess identical direction, and suppression,, when
their directions are opposite.
The same rule applies to superposition of central
and caloric n stagmis, the .a:ter resultiig from temperature changes near the
tympaN¢ic :ebrane.
'When electrical stimulation is stopped, central nystagE-s
often increases its frequency for a short period.

-
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3,016
A STRAIN GAUGE ME7TOD OF MEASURING WIND1957
Lafferty, R. E., & R. Graetzer
BLAST ON FLIGHT HEADGEAR.
WADD TR
(Wright Air D~evelopment Division, Wright-Patterson AFB, Ohio).
169.
57-204; ASTIA AD 118
ABSTRACT:

The headgear,

must be able

such as helmets,

to withstand

oxygen masks,

etc.,

worn by pilots

the windblast conditions encountered during emergency

During the course of the tests herein described,
ejection from a moving aircraft.
strain gauges were used to measure the forces exerted by tihe viaiblast. When
plotted, the data obtained gave qualitatively consistent graphs and when correlated with high speed motion pictures of the test runs, indicat-d this method
of instrumentation to be a feasible means for windblast force measurements,

3,017
THiE SL'CLAT.ON OF LWi AU1TUD!ýD FLCIUT L7 T.LIZL\G A LI:.EAR
196'.
Laidlaw, W. R.
(Paper, Panel on Accelerac.on Strcss of the Arned Forces
hUN.iN ACCELER.ATOR.
NRC Comittee on Bio-Astronautics, 6-Il March 1961, NASA Ames Research Ctr.,
Moffett Field,

Calif.)

3,013
IN.zL1E•'NCE OF SIGNIFICAN"T POSITIVE ACCELERATIONS ON THE ACTIVITY
1961
Lalli, G.
OF SOME ENZYMES IS RAT SERUM.
Rev. Ked. Aero (Paris) 2:30-33, Dec. 1961 (France)

3,019
Lalli, G. 1962 SLL'INFLU.XZA ESZRCITATA DA NOIEVOLI ACCELERAZIONI POSITIVE
$SU A.LCINE ATIrVITA.L\ZLMATIC.HE SIERICE NEL Rtk-r.O (ON THE EFFECT OF HIGH
PTOSITIVE ACCELERATIONS ON SOME SER&M ENZY'CE ACTIVITIES IN THE RAT)
AprilRivista di meC'iciia aercna'xtiza e stazizLe (Ro0:a), 25 (2): 234-24..
20)
(p.
summiry
English
with
Italian,
In
June 1962.
ABSTRACT: The folio'.irng serum enzynes were determined in ra:s surviving twentyfour hours of exposure to positive accelerations of high intensity, long duration,
instantaneous death \Mor~ality rate as high as 30%):
and capable of producing
glutanic oxalaceltic and ?lutanic pyruvic transaminase; aldolase; lactic, malic,
sorbitol, and isocitric dehydrogenase; acid and alkaline phosphotase; and
The most significant increases, as compared with control
ceruloplasmin.
animals, were found in transaminases, especially glutamic oxalacetic transaminase,
These changes were inconsistent.
and in aldolase.

. 909
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3,020
Lalli, G. & G. Paolucci
1963
BEHAVIOR OF VARIOUS SERUM ENZYMES IN ThE RAT IN
RELATION TO THE ANATOHDPATHOLOGICAL LESIONS 2RDDUCED BY TRANSVERSE ACCELERATIONS OF GREAT INTENSITY AND VERY SHORT DURATION.
Riv. Med. Aero 26:26-57, Jan.-Mar. 1963 (Italy)

3,021
Lamb, L.E.
1959 FIRST INTERNATIONAL SYMPOSIUM ON CARDIOLOGY IN AVIATION CONDUCTED
AT THE SCHOOL OF AVIATION MEDICLNE, 12-13 NOVEMBER 1959 (School of Aviation
Medicine, Brooks AFB, Texas) ASTIA AD-244 389

CONrTENTS:
Aerospace flight and the normal cardiovascular system
Influence of aerospace flight on the normal cardiovascular systemstresses and effects
Cardiovascular techniques
Phono-ardiography
Current status of vectorcardiography
Telemetering phsiological responses during experime..tal flights
Cardiovascular disorders in aircrew personnel
Pathologic findings in the cardiovascular system of military flyng
personnel,
The cardiovascular system of the aging pilot
The problem of loss of consciousnesss in flying personnel
The Droblem of elevated blood pressure or hypertension in the pilot
Carjiovascular dise.ases in the flying population
Electrocarliozraphic stud ies
Royal Canadian Air Force experiences in electrocardiographic
evaluat ion

The prognostic implications of the electrocardiogram
Electrocardiographic' findings in 67,375 asymptomatic individuals
Limits of cardiovascular normality for flying
The national program for study of cardiovascular diseasý

3,022
Lab, L.E.
FLIGHT.

1959
MEDICAL ASPECTS OF lrTERDYNAIC ADAPTATION IN SPACE
J. Aviation Med., 30(3):158-160

A3STRACT: The astronaut's journey int,,,space will require a series of adaptations
to mtaltiple sequential changes in environmental circumstances.
These adaptations
will involve an inter-relationshi? of more than one biological stress and more
than one organ system. The ability to make sequential daptations to a variety
of different biological stresses is greatly influenced y individual characteristics.

/
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3,023
Lamb,

L. R., H. C. Green, J. J. Combs, S. A. Cheeseman, & J. Hammond
1960
INCIDENCE OF LOSS OF CONSCIOUSNESS IN 1,980 AIR FORCE PERSONNEL (School of
Aerospace Medicine,, Brooks AFB, Texas) Rapt. 61-6, Oct. 1960

3,024
Lamb,

L. E.
1960
INFLUENCE OF AEROSPACE FLIGHT ONi THE NORMAL CARDIOVASCULAR SYSTEM: STRESSES AND EFFECTS
Am. J. Cardiol. 6(l):8-18, July 1,960

ABSTRACT: The mechanics of the adjustments and alterations of cardiovascular
functions in response to flight stresses such as h-7poxia, explosive decompression or acute anoxia, positive pressure breathi-,g, relative immobility,
acceleration, decreased barometric pressure, and weightlessness are discussed. Consideration is also given -t measures of counteracting the effects of
these stresses, such as the admin~itration of 100 per cent oxygen, the
use of pressure suits and helmets, assumption of the transverse position
by the pilot, the creation of an artificial g force during the weightless
period, and constant stimulation of the circulatory system with forces
comparable to I g as normally encountered at ground level.
(Aqexcspace Medicine 31(10,N:874, October 1960)

3,t25
Lamb, L. E. and J. Roman
1961
THE HEAD-DOWN TILT AND ADAPTABILITY
FOR AER'OqPACE FLIGHT
Aerospace Medicine 32(6):473-486, June 1961.

SUMM1ARY:,
1. A study of 224 subjects with feet down (+I g), horizontal
(tranverse g), and 45-degree head-down tilt,
(-0.7 g) in the laboratory on
a standard tilt
table was carried out.
2.
Marked changes in heart rate were noted by using this simple
laboratory tool.
The changes in heart rate were frequently associated with
striking cardiac arrhythmias.
Despite arrhythmias of the magnitude of s'nus
arrest with idioventricular rhythm, no examples of significant circulatory
disturbance were encountered during a one-minute period of head-down tilting,
3.
The subjects studied ranged from 20 to 45 years of age.
Age did
not appear to be a significant factor influencing the changes in heart ratf

or rhythm.
4.

Analysis was carried out in

reference

to the influence of physical

fitness as judged by relatively standard treadmill exercise tests,
apparent that physical fitness or exercise

and it

tolerance was not a significant

factor in influencing the level of sympathetic acceleration or

vagotonic

was

-

--

911-

rebound indicated by changes in pulse rate tor this group.
5. As a group, there were no significant differences between individuals
who had had previous history of loss of consciousness, individuals who
presented for a variety of complaints to the Consultation Service other than
loss of consciousness, and individuals undergoing special testius 1-.ow L-..
Test Pilot School.
6. The most significant factor influencing the degree of cardioinhibitory
response noted in the head-down tilt
was the level of sympathetic activity
in an individual as indicated by his baseline heart rate and his post-stress
sympathetic acceleration level.

7.
The tilt
table provides a convenient tool for studying an individual's
circulatory reflex response in reference to adaptation to stresses imposed
during +1 g and to responses incurred following termination of stresses and
exposure to -0.7 g.

3,626
Lamb,

In:

Lawrence E.

1962

SELECTION & STRESS TESTING '0F ASTRONAUTS

(School of Aerospace Medicine) Lectures in Aerospace Medicine,

1962

pp. 45-64
ABSTRACT:
Early in the history of aviation it was recognized that flight
causes major stresses upon the circulatory system.
Increased g forces and
hypoxia both cause major alterations in cardiovascular dynamics.
Much of
the research which has been carried out by investigators throughout the
world concerning the influences of g forces and hypoxia may be applied directly
.to problems of space flight.
This presentation by Dr. Lamb designates the
circulatory responses that may be encountered and will indicate ways by which
the circulatory system may be studied in the laooratory to gain some knowledge
of its adaptability to multiple sequential stresses.

3,027
Lambert,

E.

H.

MEDICINE

1944
ACCELERATION CONFERENCE OF THE CO.",ITTEE ON AVL'TION
(Mayo Clinic, Rucnester, Minneuv)
23 Feo. 1944

A3STR.ACT:
(a) In 215 centrifuge :rials in whizn peripheral light loss occurred,
it took place an average ofo.4 -+econds after the .axlma1 g" was reached.
Recovery averaged 12.? seconds i.ter the aiLtji:1Vn.en
01:axum
"0.
Where ilackout also occurred, per: hrai
git loss devc!,oed after 5.3 seconds, recovery
atter 15.5 s-conds.
31 icKout occurred ..L 7.9
,.conds, recovery after 15 seconds.
If -;ubject )eC~nlI unconscio•..",r:.,ner-" ight "
occurred at 6b. seconds.
if
symptols are going to
p
.n (I, & 1iven cent.ri fuge run,
nheV happen Defore the tentb
second.
In only ,in ok t
• _: ses
.,.
pvr p:neral
Lghzt loss occur after this
Stime.
The t.:7, for
ght los.s reuains constant in a given individual
over a periou at a e.car at..

-912

(b) .'Vlari.ations of intraoccular pressure".
2'00 observations on one subject whose
resting blood pressure averaged 110/80 show that e.,traocular pressures of 50 nmn
Hg cause peripheral dimming beginning nasally, of 55 mm Hg resu.t in peripheral
light loss, and of 65 mm hg cause blackout.
First areas of the retina to become
insensitive to light are those most remQLe from the origins of the retinal 'lood
vessels.
Application of 30 nun Hg negative pressure to the eyes will, clear vision
of a subject riding the centrifuge at blackout level. Naturally this is a very
hazardous procedure.

3,028
E. H., 3. H. Wocl, S. J. Baldes & C. F. Code
1944
COMPARISON OF
PROTECTION AGALMST THE EFFECTS OZ POSITIVE ACCELERATION AFFORDED BY THE
S•A,•DARD GRADIENT PRESSURS SUIT (G0S) AND A SIMPLIFISD SINGLS PRSSSURE
SUIT.
(National Research Council, Committee on Aviation Medicine, Washington,fl.C.)
CAM Rapt. No. 308; 27 May 1944.

Lambert,

ABSTRACT:
(a) The GPS inflated to the standard three pressure gradient afforded
an average protection of 1.5 "g" in 21 subjects.
(b,) The simplified single pressure suit inflated with t.Z5 psi offered 1.4
"g" protection in 13 subjects.
A comparison of the SS and GPS on. 3 subjects
revealed no significant difference between the two suits.
Wc) The GPS modified for a single pressure o4 3 psi plus 1 •si!"g" afforded
an average protection oi 1.8 "g" in 6 subjects.
(d) The SPS inflated with a two pressure gradient alforded an average
protection of L.8 "g& in 6 subjects.
Conclusion:
There is no significant difference between the GPS and SPS when,
either is infi ted by aicher single or gradient pressure.

3,029
THE F.F.S.
1944
Lambirt, 3. H. C. F. Code, 3. J. Balde6, 6t S. H. Wood
WITh PNEIR ATIC ?RESSURiZATION AS AN ANTI-G DEVICE.
(National Research Council, Cominittec on Aviation Me'icine, Washiington,
D.C.)
CAM Rept. No. 246; 19 Jan. 1944.
ABSTRACT:
The FFS, desiZned to containi water, was inflated wit-n air at I X).i
"g' and tested on 3 subjects on the centrifuge. Average protectiion provided
was:
Visual s, ptoios .........
...................
..........
. . 2..
...................
Blood contant of ear ...........
Amplitude
of ear e l5 "pg'
. .
. .
. .
.
.
.
.
.
.
.
.
. . .
Amd l t f•-z
'~iU

When the FFS was inflated with 4.7 liters of water, less than I "g" protection
was obtained b all, criteria; when fully inflated with water, 1.5 "g" protection
was provided.
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Lanbert., S. H.
APtk7iZ3.
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TU PUTSIOAXEIC BASIS OF w3UACKO=7

AS IT OCC13S IN

4'.3

A~n4SCTz

in aviator-s is a reziprary loss of visicn vithout disturnlacot"
t.ance of ooosciousness occurring during ex-posures to lhisgh positive acceleration.
Ex-,,rI~e__s were desig&ned to determine the role of thie retina in th~e origin of

1. At I S (Gravity) te~porarly loss of vision was produzed b'ap?plicatiaz
":,e effective sy'stalic
Cf air Pressure toz the ey-eball, using~ special mýaslks.
arter-lal pressure to the ere (systolic pressure at head :eve!,-_inus C3e a??hied
occurred was in =il1imeters c_` =ercury: ývision
eve ;ressuare) at whlich sy~ts
dt,44Z 3;- -peripheral Vision lost, 3: t" :1" visizot coonletely lost:, 21 to 0.
4-Azes Vere the saz~e in latent pe~3and progr%ýss of develop~e:-t
These vi;sual
pXz
ressý;re as t-he visual chanes
and c-ccurred at "-e sanme level zf effecti-ce
t!.toccur At hizgh positive acceleraticns on -he ýýu-az ctie
ef mercury press'Ure to
to 3Z3 =.
2., On -- e cnrfeappli,-a4tizon of
w~hi.o_* v.isual changes
"ý.e erelball ~.'i-.ered by I S thIe _I-resh,,Id ade:onat
.treria
prssure
to, "-e fall in sy-stocl
rson
'.is
press-ure
oyccurred.
ex:posure t;, Aceleration.
per S fcw.ýn to -.ccuQr a:, head 'Ivleddin
to the eyeball
3. -7he applic-ation of 303 to .4C =. of zerc-.rv uto
Vhen
.Z ex-ps-ze to ýig.h accelerations.
th llco:d
evonted~~~~~~~
urneo
sz~tizn is %-,plied to onlv one, that eye maintains clear visiz= while the othýer

'n-tse ex-perrýeýnts allzv th~e czncluzsion thAt .!7e loss Cf. visicn (blackout) that
h-'
acceleration is of
:lss
I.ho ofý ccnscio~usness duige~ouetz
occzurs

Lamber.:,

I.-

B.

1-Z-4,5

Lam*%ert, E. B.., G. A.
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1~le~cet

a"..

THE5STY'TC

'671CH

0Q11R IN

77'nis mt'ion picture illustrates the seq~ence 0.. t~he symptom which
lhe" %#1nl-c pose-d -to 'positive a'celeration Whille sitting in aCaftfortable -phrsical and mnwnal stAte, free fr-n unfdue exziteiient Or nuscle
tensio'n. L~nder t~hese czitditions there is a definite sequen-e or pattern in. the
As accelerations of greater macnitzvde are experienced, sympto~ of
synt~cwn.
711,se sviiqto-m are ushered in by diniocressing comsr-;uence are encount-tred.
n
a~~t~~g
6wga~n
f vision which is iwst notice-able int the peri-,eral field
occurs an the average at al-c'ut 3 g.' Between 3 to 4.g this dixMting usually progresses sco that lights place-d in tte peripheral fields of visioCn cannoWt be seeft
ASSTLACZ--:

ineopj
-T'4

-

917

-

(peripheral lights lost).
In the neighborhood cf 4 to 5 g vision is quite regularly lost campletely, the subject being rendered temporarily completely blind
(true blackout, anaurosis fugax-temporary loss of vision during positive acceleration without loss of vision during positive acceleration without loss of consciousness).
At still
higher accelerations (on the average 5 to 6 g) consciousness is lost. The color changes in the faces of the subjects seen in the
a period of progressive failure during which blood is
motion picture indicate:
progressively lost from the face, and a period of compensation during which blood
is returned to the face.
The motion picture illustrates that if visual symptom
are encountered, they occur during the period of progressive failure and that
recovery from visual symptoms often takes place during the period of compensation while the accelerative force is still
at maxiima".
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S.
& E.
ON 2.E E1Th.t2 C-TIF'.X
(Acceleration Lab.,

IL-er:,
1-:.6
:.
D

DIFECI.R'z. DTZR--ATC'1"
OF
PTci'xG ;T ACIEu-.-::'N.
?CS:I

Y.avo Aero Medical Uni:,

.- ,ST.AC7:
Deter-i-*na-ion of the changes in
r.'i:i-ve
accelerazt:-n on t2he -av3 centrifue

arterial

Ro-c.ester,

k.1'S SBLXD ?3.SS-URS
Mir.n.)

pressure daring exposure to
zcie
ma
in 20 nen by
ucture
cf the

radial artery.
Pressures were recorded rou:inely b1y neans of a resistance w-:re
atrain gaugc ýanzreter whic:h- activated a sensitive galvanoreter and occasiorally
by a .. n.ilcn . an.oneter.
?ressures in the sea:ed s, •4ect were measured with the
wrist sun.ported at head level cr at heart level.
he' various hydrostatic levels
were deter-ined fro= photo;raphs of t2e subject taxen prior to and during exposure to acceleration.
For correlation with changes in arterial pressure sinu=tan-cus records were obtained of the subject's ear pulse, 'blood content of ear, heart rate, electrocardiogra-, respiraticn, rectal pressure and reaction ti.ne to light signals in peripheral and central fields of vision.
A: the level of the eyes, the decrease in blood pressure per g increase in positive acceleration averagvd 32 =. Hg systolic and 2LC = Hg diastolic.
During
maintained acceleration the lowest pressure occurred in about 7 seconds and was
fcl'z--.2i 'v sz-,e recover-.
It general, with :ni-N.aired vision the systolic
pressure at eve level remaine5 above 5C =. H-g and with co.-lete less of vision
it was less than 20 -.
Hg. At t-e level of the heart (third inters .ace) the
average decrease in pressure p.-r g increase i, acceleration was '4 =. Hg systolic
and
..
Hg diastolic.
Diuring recovtvry in g the pressure at heart level rose
:0 to 7Z
.g
above the control value.
(Federazion Proceedings 5(l):59, 1946)
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Lambert, 3. 3.
(Aceleration~ Lab., Mayo Aero Maedical Unt Rochester, Xtiui.)
JA3ST3ACT: This mwti~o 7icturza shm~s the proedues u.sedi tn studies oftoter
4Jra:dar?!2=e aad illustrates
anCt C~arried out on :4Z wa in a sp-C'4tly
the~ sequeace of symtzw which devv1op in air~1az.e pilots anxd passengers exposed
to ;positiwe accelerationx.
a ;~ 2ater

to thati

sinilr

use'J Oa thxe centrifuge,

2a1irtaiaing given

vi-acceleration .;o 10-13 seý_oads, pi~.ls ca ti-e av.-ra6 e .experleraced d.=:-gof
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g
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L~ambert, E.M., & O.L. Slaughtr
OF M(AN DL3IN P05 rr lYE ACCELERAnION Oti A CEMTR LGtC.
(Acceleratizri La!> anid Sectioux oni Physi1oloy, xLayv Foundati~oci)
Fed. Proz. 6(l):146
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L.nb~er:, Z. H. & E. H. WcD-d
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ia Aviazors.)
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Lambert, E. H.
1950
COMPARISaN OF TiM PMOTECTIVE VAU.E OF AN ANMI-BLACKDUT
SUIT ON SUIECTS IN ALX ARIPLA.
ANXD ON THE MAYO CET--RIFUCE.
3. Aviation Medicine 21(l):26-37.
SLMA.aY: -Assays of the protec:ivE value of th•e -4 (Z-I) antiblackout suit were
preforrwd on thirteen subjects in an airl.ane and on the Mayo ,:entrifuge.,, In
both instances the tests were conducted according to procedures coc.ionly used to
determine the effectiveness of antiblac.out suits on subjects on the centrifuge.
With the antiblackout suit uninflated,
g tlerance
tol.
of the suibjects as
measured by the occurrence of visual syvpooci" was on the average 0.7 & higher in
the airplane :han it was on the centrifuge.
Control pulse rates were on the
average a_ýut ,5 beats per minute faster in the airplane than they were On the
centri fu~ge.
The average increase in tolerance to :xsi:ive acceleration afferded by the G-4
suit as anpraised by the occurrence of visual sv--p:zocs, tne decrease in bbood
content of the ear, the decrease in aplit-uJe o! -he ear p"Ise and the increase
in pulse rate was 1.1 g, 1.2 g. 1.6+ g, and 1.- g, respec:ive>y, in the airplane
and 1.0 x. 1.1 g. 1.5+ g and 1.4 g, respectively, on the centrifuge.
Thus, despite the higher g tol.rance of the szects
in the airlane, the
increase in & tolerance afforded by the anzi-iackout suit was essentially the
sz-- in the airplane as it was on the cen:&ifue.
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-

progressive fall
of arterial
Exposure to acceleration caused an initial
pulse.
pressure at head level which was terminated by a cowpensatory reaction trhat propressure even though acceleration was .ontinued.
duced some recovery of arterial
pressure (minimal ear pulse) occurred at
In pilots, the lowest systolic arterial
an average of 5.2 seconds after 2.5 g was exceeded during rhe onset of acceleration.
The lowest systolic arterial
pressure at head level was less than 50 mm. of
maneuvers in which loss of .:eripheral vision occurred and zero or
=ercury in all
very near zero in 71 per cent of maneuvers in which blackout occurred.
Pulse rates increased progressively from an average of 95 beats per minute just
prior to acceleration to a maximum of 104 to 160 beats per minute at an average
of eleven seconds after 2.5 g was exceeded.
pressure was in progress at an average of "/seconds after
Recovery of arterial
2 ed.
.
Some recovery of the blood content of the ear, compensatory
slo•:.,
of :,-.e heart rate and recovery of vision followed even though exposure
to acceleration was continued.
The cardiovascualr responses of pilots, with a single minor exception, were
The responses of
remarkable similar to those of passengers in the airplane.
both pilots and passengers differed from those of' centrifuge subjects in that
pulse rates prior to and during acceleration were faster in the airplane and
ecents associated 'ith com:ensatory recovery of circulation began one to two
seconds earlier during acceleration in the airplane than they did on the centrifuge.
'
.L•s t striking, however, was the &eneral similarity of the vi-sual symptoms and
b-ýsic *attern of physiologic changes whether acceleration was experienced as
It
a pilot or passenger in the airplane 'or as a subject oc the centrifuge.
may be concluded that the results of centrifuge studies can be applied to the
pilot in flight provided tne conditions of exposure to ac,;eleration are considered in each case.

?,049
L..:.t,

A.NNOTArED BIBLIOGRAPHY ON FLIGHT S!.UL-:ORS.
1960
J. N.
.na.. h
'Defence Resear'h 3oard, Dept. of National Defence, C
ASTiA AD-247 044; Aug. 1960

RepZ.

No.

68;

of unclassified reports, articles, and
This bibliography is a list
.k3S:Rc,::
It is likely to be of use to
simulators.
flight
to
referring
..a:eria'
otr
Sern-Lce perso.nel who nave some responsibility in cop.ecrion with the acquisition,
Zf these devices for the training of aircraft pilots and
eva.uaci-on md use
. S-, iutzcrs used for other purp>oses, such as research into problems of
esi.,n jr the training of. individual crew me=6ers other than the pilot,
aircraft:
toere.
to
are not ret-erre

//

.922

.

In collecting items for the bibliography the compiler searched the literature of
Hence the emphasis
psychology, education, and training, but not of engineering.
is on the simulator as a training device and the references deal only with the
utility of the simulator in contributing to effective training, not with its
maintainability nor its cost, nor any other aspect of its effectiveness purely
(AUTHOR)
as a piece of electromechanical equipment.

3,050,
Lamport, H., E. C. Hoff, E. J. Baldes, A. R. Sweeney, C. F. Code, & E. H. Wood
TESTS OF PROTECTION AGAINST THE EFFECTS OF ACCELERATION AFFORDED THE
1943
HtUMAN BY THE USE OF THE lATEST MODEL OF THE GRADIENT PRESSURE SUIT (GPS)
WE1N INFLATED BY THREE DIFFERENT PRESSURE ARRAMGEMNTS.

(National Research Council, Committee on Av.ation Medicine, Washingtor
CAM, Rept. No.

ABSTRACT:

187; 25 Aug.

D.C.)

1943.

No significant differences were found between the protection offered

by gradient pressure and single pressure anti-"g" suits when tested on the
centrifuge.
Protection in "g" units offered to

Ear

Ear

Opacity
1.6

Pulse,
1.6

No.
Type of Inflation of Suit
3 gradient pressures

Subiects
3

Vision
1.3

Gradient pressure in legs, single
pressure over abdomen

Single pressure

7

1.2

1.3

1.4

6

1.2

1.4

1.2
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Lamport,

H. &
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"? "ierringion

1944

OF THE ?!NEUMAIC LEVER
CEN-rFlGE -rESTS

SUIT

uucil, Cortnittee in Aviation Medicine,
('National Riarin ,
1-. unu 1944
loo;
No.
CAA4 Rept.

a.hingt.on,

D.C.)
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AZ1STRACT:
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3,052
REVIEW OF METHODS OF APPLYLNG
1944
Lamport, H. 8. C. Hoff & L. P. Herrington
AIR PRESSURE TO THE EXTREn'1TLES FOR PROTECTION AGAI.NST ACCELERATION WIi
MEASUREMENTS OF THE EFFECTIVE PRESSURES ON THE SKIN.
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
C&4 Rept. No. 228; 24 November 1944.
ABSTRACT: When pressure is exerted on a curved body surface by cloth, the tension
of the cloth over the curved surface equals the pressure exerted on the surface
times the radius of curvature of the surfaces. The same relation applies to 4
curved bladder surface.
The pressures exerted by the GPS, Berger Bros. long
lever suit have been measured on the subjects under
The pressures vary
tabulated in a series of graphs.
large extent on the location where they are measured
under cloth of suit. etc.)

tube suit, and the pneumatic
1 "&" and the results
greatly and depend to a
(i.e., under bladder or

3,053'
STATISTICAkLLY VALID TESTS
1944
LaHport, 1., E. C. Hoff, & L. P. Herrington
OF DRUGS AND OTHER FACTORS AFFECTING THE RESI>TAWaCE OF MICE TO ACCELERAZION.
(National Research Council, Coa-tittee on Aviation Medicine, Washington, D.C.)
CAA1 Rept. No. 298, 15 March 1944.
See also Aerican J. Phvsiolo.v 143(l):262-271.
(a)
Mice were studied in the laboratory centrifuge and resistance to
ABSTRACT:
acceleration measured objectively in terms of the fatal spin number (FSN), the
number of spins of equal duration but progressively higher top speed required to
cause death.
(b) Ergonovine, throughout its dosage range, reduces the resistance of mice
accelerat
ion.
to
(c) ?itrtssin increases resistance of mice with low initial resistance, but
is without effect on iu.ce of average or high initial resistance.
(d) ?itressin p1us atropine give greater protection than pitressin alone.
(e) Dilantin is without effect on "g" tolerance.
of mice in which tney are not maintained in a,head
(f) Preliminary titing
up position has no effect on "g" to1 c-rance. Head up tilting protects mice if
continued for 4 d'ays prior to testing. It has no significant affect if continued
for only 2 days.
(g) Expcrimuents with humans to determine on the centrifuge the effect of
sleeping in beds tilted head up are suggested.

-
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3,054
Lamport, H., W.C. Clark & L.P. 1iarrir~trvn .945 TM. COMFIRT AXD ,CCL2!ATION
PROTECTION ON THlE CENTRIFUGE OF T4H- L-i2 PNEUMATT.C I%2.fR A-',.-aLA3CWUT
SUIT

(National Rle-tiarch Council, Cuumitzee on Aviation Medicine,, '4ashinglon, DC.)
CAM Repc. No. 413; I May 1945
ABSTR•ACT:
Compirison !ewekn Pneuný\a..
'Lever suit an-i thte G-4 suiz.
preferred lever suit assuming each gave equal procectimn.

Subjects

3,053
Lamport, A., ,. C. Hoff & L. P. Herringtun
1945
STATISTICALLY VALID TESTS
OF DRUGS AND OT}HE FACTORS
1FCT4G
,51S3MCS OF MICS TO ACCELZ4IAIOtI
Am. J. ?hvsie l. 143:262-271, Feb. 1945.
NOTE:
Reel 7, Flash 6, Item 4.

3,056
Lanporc, H. & L. P. Harrington
1945'
TZST OF THE G3,IE8&L
CLZCTN.C .!LUCRT.O!
ACTIVATED AL PRESSURE RE•GJ-IJTOR (- 321-14) A.D VALVE (?- 32L-13).
(National R-search Council, Coimittee on Aviation Aedicine, Washington,

D.C.)

CM, U~pt. No. 484, 1 '%y 194.5.

3,057
Landis, 3. M., J. L. Pa-tterson, Jr., & G. C. 1'am
1(43
ST'JDI2S 0" 771 CIRCULATORY CIANGES INDUCED 3Y TILTING A•'4D N1TRUGLYCEIR.L ADI.LISTHATIC.N Li A
SER!ES OF YOUNG 1L3 SUBJECTS.
(National leseurch Council, Commi.tteu on Aviation Medicine, .Washingtuo, D.C.)
CAM No. 190; 13 iuly 1943.
ABSTRACT: Fifýy-4igit subjects were tilted and 20 piven nitrogl:/eerin.
Twenty
subjects fainted (357,).
A combinatiorn of the fZIL L dar' t~enrttaure and the
lowest Rulse pressure recorded in t:he first
3 minutes-'
ti-tTrg
tv
ait
1pright position has itatis:ically
slrtiticant
value in ?re*!t•Ltn
faintiLig. A
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Lanz,

R.C.
IS48 KI.NETIC •FASUREYfTS ON A PILOT-DL7-IXi' EJECTED L'ROM A P-82
AIRrPlANE
(.Air '.it-:-ricl Command, Wright-Patterson AFE, Ohio)
Rept. MCREX, ;-4534'-3-4.;
11 Yarch 1948;' STIA ATI 22 026

ABI•-YiACT•
T"zrst were made to obtain data relative to the forces exp,.riencuAd Iy
a ptiot-d'v
when ejected upward from high-performance aircraf. by means of i
CA t .:uL . Te'sts were made with a P-28 airplan..
The measuring, instru.;ent l.ion
consisted of a multi-channel recording oscillo.,raph in conjunct on u.,ith r,,ist,-inco
type acceleration, air pressure, and position transmitters.
It was concluded
that rearward accelerations become rmore critical
at airspeeds above 430 knots
and that armor plate should be attached to the ejection seat rather than the
fuselage to reduce this acceleration.
(ASTIA)

3,071
Lappin, A.N.
1949 DESIGN OF ROTATABLE SEAT FOR ACCELERATION AILEVI•'TION
(Cornell Aeronautical Laboratory, Inc., Buffalo, New York)
Deo•.ý:;,br 1949;
Report BC-531-S-16; ASTL ATI 125 505

ABSTRACT:
The rotatable seat, described in this report, is an acceleration
sensitive device which automatically causes the pilot's
or pas~st-nger s body
to be oriented into a position w.hizh greatly increases his I,olerance to higih
acceleration.

3,072
Larkins, R. L., J. H. Roberts, & F. J. Calkum
1962
SURVEY AND ALIGNMENT OF
1" THE
.OLLO'MA2N TRACK FROM 1956 TO 1961
(Air Force idissile Development Ctr., Holloman AFB, N. Nex.)
MVdC TDR 62-1; ASTIA AD-213 058; Feb. 1962
In
ABSTRACT:
A survey was made of the Holloman Track, holloman AFH, New Mexic,-.
1956 and' 1957 the track was extended from a length of 5,00U to 35,000 ft.
The
reliability
of a constructicn of this type, consisting of-a--nti~ucus-con-t.
foundation with a total length of almost 7 miles was not known.
The instru-ents
used and the results of the many repeated surveys of the Holloman Track froc, 1956
until 1961 are described.
Some settlement of the track took place during the
first
year after construction; however, the greater part of the track rema.ined
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CIi

A CLIEICAL

C.VBDIAC I::JUMy IN BODILY-'Pu.,,
I'l,1I
P. Davis
9!d(2): 79-82, F.ý.
1961
f;,rnia Ncdi i,
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Lthim,

1951'

I.

'

DICAL ASPECTS OF SUPERSONIC

FLIGHT

LNIVI:RSLrY MEDICAL SCI:i0L GAZLh-fE, JULY 1951)
(Flyin,.; Personnel Research Conrmittea,' Air Ministry)
July 1951

3,

(MANCHESTER

F.P.R.C.

Memo.

28,.
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Latha:n.,
-Z

F.

..

1955-n)

MAN-CARRYING CENTRIFUGE
1"-,: l07-.rf•q,
18 June

1955.

3,077
1957'
ACCELERATING THE HULMAN FRAME.
Lcthiam, F.
1957.
Aeroplane 92(2373):273, Fcb. 22,

AB;STRACT:
Sutrr'.iry of a 1Lcture by Wg. Cdr.
of acceleration
e fects
tary Societ',' on 'Tii

F. Latham to the British
Interplaneon the human frame", or, February

2.
There are, according to the lectur,.r, six factors to be taken into account:
magnitude, duration, site, area, and rate of application.
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Fi'LRC Rept.
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1957;

Thýe li-.its of phksioiogicil tolerance to linear decelcration lasting
AL)ST RA,':
0.2 to 0.4 sees. have bceeýn assgss.d for subject., wearir, four types of Service
,A _mhbincd harness a!one,
torso-restrainin,; harnes.sýes withouc liro r.straint.
protection up to 17 g,
i'i,
shoull
which is proposed fur use in Sorvice aircraf-t,
Ieg-ristraint is
If
additional
likely.
is
.njury
scrio,'
but above this figure
may be raised to at least 20 g.
employed, it is considervd that th,- safe li-.it
Above this figure arin, leg and head restraint, and a jerk in harness s51o.ud gF1ve
lmecb.anism of injury
Attention is drawn to the possible
protection up to 25 g.
Peak intra-abdomirial presures of 450 mm. H'I, at
to the larynx, face and clesc.
When the test subjects ',,ure relzxod
12 g have been recorded in a test subject.
limbs tending to
prior :o impact a protective cxt•nsor response in the iower:
brace the subject against ;he rudder pedals was not detected less thk.n 100
(Author)
mni iisecunds after impact.

3,079
SEAT EJECTION.
1957 A STUDY IN BODY BALLISTICS.
Latham, F.
197: 121-139, Aug. 1957
Proc. Roy. Soc. B.
(RAF, Institute of Aviation Medicine, Facnborcugh)
.See also:
A reprint.
No. 1016, Jan. 1957.

FPRC Rept.

To define the upper limits of tolerance for short-duration acceier•ABSTRACT:
fror
tions acting through the verticak axis of the body, subjective reactioun
'Ind
Accelurometers ,n tCi,
tests in vertical ,jection rigs were assessed.
Fruqu-nc',, and da;-mpiing characwaist recorded up to 30 g lasting 0.01 to 1.0 sec.
of the man-seat system were determined by vibratin., the sys;ten:l over
teristics
the freque;icy range of I to 20 c/sec., and by use of sledge-haImer and scatter -tin;C
Tt..erance was found t-) be condtioncd by the
drop ex-perimcnts.
ind the dynamic
seat,
and
body
the
of
alignm-ent
the
gun,
the
ejection
of
function
he
j
:n, in
For r.minimum overshoot of accellrie
characteristics of the seat pack.
of the'
L.ow-frequcncy rcsporn!,
body the opt mum duration of force was 0.23 sec.
Previously defined limits of th'rust should be
man was the important variable.
Maximum overshoot' in t,1e .ody would resuit
adhered to as anatomical limits.
with a rate of acceieration chanie increased to 400 ,;/sec.
might be increased to 20 g with additional leg restraint, and to 25 g with a
jerkin harness and arm, leg, and head restraints.

3 , iUO
Latha",, F.
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The
f. c ply. iog1 ic.il efl c:
IJtýde.,
'. 1.t.,,
up
g, w ti, a rax1.i 4
rate of chani. e <f (300g/st cond, wc re :t
t:.J
, h,,:."
su . jet ts on a rocj u.tpropclled trolley apparatus.
F;L
t e.
tc
t rcs tra nirg harn bss were ,. o•rp;r,-.J
includinxg ; cotiventional Royal Forc2 'Z" .arness comr rised of sh,,ader and lap
st-aps, , four-point harness incorpir4ting leg (Cr,
-h),
lap, and shoulder btrapi,
and two three-point variations of riih
'..,tter harne.,s.
Deceleratiens up to 12 g
were iound to produce no undue discomfort yr bruisitg with any harness tested,
provided that the head was flexed to an -ngle of 45) ýrfor to impact.
A'ove
12 g, bruising in the region of the lap blet and shoulder s lraps occurred, parti
cularly irn the absezce ef crutch; stra-ps.
Location of the feet in aircraft
rudeer pedals resulted in a noticeable reductiun in lap belt load, although no
reflex leg muscle action could be ds3tinguishad until 100 milliseconds after the
start
of deceleration.
Peak intra-abiominal pressures of 200-450 mn.. Hg were
rccor,'.ed during deceleratior,.
Electrocardiograms were -iormal immedi ately following impa)ct, and pulse rates retlirned to normral restirtx
i-aLes (from 100-140 beats/
minute during runs) within several minutes.
It is concluded that: the leg, lap,
and shouldc-r harnr.ssgives protection up to 17 g but that serious injury is
likely above this level,
It is suggested thaL the safe limit of deceleration
AI"T13.`

3,081
Latham, R. & P. i!,lward
1958
ýEC1ANIS2
DECELERATION.
(RAF Institute of Aviation l4edizine,
Sept. 1958.
ASTIA AD 217 225.

OF INJURY DURIN'G WHOLE BCDY LINEAR
Farnborough)

FPRC Re

ABSTRACT:
Experiments were carried out cn the changes in
head level resulting from violent blows to the torso.

venou

t.

No.

100,

pressure at

The results suggest a possible nechanism fsr the conjunctival amd soft Lissue
'.emorr'iages oLý.Aved during wole body -. aear deceleritions.

3,082
Latner, A. L.
1942
Lancet 2:303-304,

IkW PRESSURE PHASE OF BLAST
September 12, 1942.

,U84

Laughlin, C. P.
196 2
IN-FLIGHT MJLASLPM:'EXENT, TRANS>U SSION, A.'"
OF ASTKCNAUIT PHYS IOuxCIC RES PONSES
A~rosrajce Enginecring 21(i):4G-43, 1962

ASSE~SS:-_N-T

SL~AY:The ranntd space flight progranns 1h.ie stiiwulat.~d cons4,U rablc
intertcst in human physiolo-ic responsie-met.: toring tcn'
E
responses
sensed (pulse, respiratory'race, Llo,'d pressure, etc.) rc:_airn urLý',.anged
fzorn rourire clinical "vital sig,ý.s 7 ThEse responses havc, skarp ýAltitLaLOin aderiuately reflecting basic physi-A~gic processts. A critica. function
in ade.quately conveyin 6
A/oogcstatuý-'is thne voice tc sý;..;ss.c.ns of
subjective sensations . In aicd calI-safuty moný'uriug , tihe 1,!,Ysic .'Ir must
integrate these data to arrive at a decision and aipropriatc actiýn.
.

The conple2xity of the in-f ligh~t investigation program cornru:2-plated for the
earth-.orhit irA; missions re(,ui res informat ion exceeding thd , ava ilab le from
biosensor devices.
It will be more reliable ind productivie :.;r a scientific
crew member to make first-hand observations using stardard clinical tecl.niques.
B15- instrumentation utilization i- d~pendent on fligir.-r-ission olje~ctives,
and application will be varied in each rn.ssion-phase.

3,C,.5
Laughlin, C. P., E_. P. McCutcheon, !1.. M. Rdipp, F). P.
Au,,er son
190-1
PHYSrCLOCTCAL REPl
W
iii:
-;S
11 E. t
---------------.19Q)
(NASA Mark.ed Spacecrait Cir
V.~i3

.,Jr.
4r-,d W. A.
AS-;L&N.AUT>.
(In
Lnnr,20

3,086
Lavrf-nt'ev, M4. A.
1v6 0
THE PRG-LEX IGi PIERCING AT C0SMUC VELOCITIES.
In L. V . Kurnosova, ed. , A r r i r ' tI i ijrth
Sa-clliL..,
(114_ York:
Press, Inc. , 1960) , III, 8_5-91.

PlIenuim

ABSIRA.CT:

It is known frem the theo~ry ()f j.',iUlojtiVe ch-arz
tha t the m-echaniism
of puncturing of metallic plares by cy!;nd~r.ý or b~y baill. differs greatly at
3-10 km/sec from. the mechanism at výAl,c iti _--, qp to lijb /sec
Two sta;gos
take place at high velocities:
(a) the hall o-r Lylin-der, penetrating into the

obstacle, flows over the surface of the punched out crator;- (b)

inertia expansion
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Law to n, A . H .
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THE 'VI.Y)r(-trLATIC hERAVIOR OF
R. W., R. Crubbin., & C. Clark
ISOLATED AORTIC STRIPS STUDIED BY MiAI-S OF A PA.,I.1JiL SPRING AIM rDASUPOT
14ADC-MA-51,12;
Developmrent Ctr., Jobn;-svii.,;, Pa.)
k~ALA)GUE
(NvlAir
12 Oct. ''5

LdWLOn,

3,091.
1'1.,
EI.AS' I(- PlýOj'LlI I1-S OF M .2~LA
1..t. R . W. , R . C roý;Li , & C . Cl~it
TLSHJL . PHASE I - INSWiUME.IATION.
(N
.1 /Air lLeVUi: 1
;enL C r . , J1A.nz,vi. l
315;i 31 lhC. ki')5
;,ULt ji ('0 1 A6
Pa.
iProu
WWK
wLLWill
pi d"ce short SiC~ehr
ran
L
rul11 d G pr
Aurant: ccai-cu~t
AbSI RACT:
bv
of the
Liu" stIXasseb Of vario.us ampliit udes and wrm haveý b~cn
5 ~d.cau!i-A
lag ard di-ýW~rt iun in
shortne~s of the np-riAs of acce1l<r.atii:. r quiryd, phs
An~im:al
of t hese caps.
the L;.A~n CL11tri f.ge were revealed in p relimi nary tests
exp r imnc.ct~inn ub ing th ese prudralms wa,. busjpendvd ptending furtiLer study of the
centrifuge charlicturibtics under Phase 11, M4l 001 160 UK3

ic progranrning nmecianisn for the b font aNrin. I centrifuge hat been LonAn zatomrr,
structcd and is at present undo-rgoinh preliminairy tests . AniiyaI expermeuntator,
is pruzeeding on the small an~imal centrifuge utilizing a turntablu wh~ich converts
lateral to positive G ir 0.6 second.

3,092
ELAS [IC PRLOPF.RiES
191.5
& Kyd'I
R. Crash; e , C. Clare , L. CG etqt
, R . W .,
PHASE II. ARTERIAL ELIOL P<i~iSSURiE EESPuN;SES TO POSITIVE
OF VAMLAiTISSI! .
Project
(Naval Air Devcloj.:lrit (Ar., Junsville, Pa.)
G IIITiHE MONVY.
NM Go! 100 315; 31 Dec.- 1955

LdWton

posit ive G exp.erime~tnts Wag~i all autoinat ic cclX-coftrol ed G piogran;
AhST RAC:
Thu ic ~u Its to date haVU Lcon onal. zed
s~crdsint- wave) L,, e Leun sumpended.
(5
WUa t hL Smnall animal cent ri fuge arg
Expe rilnnt
and a re n,.rc is in prep rat ion.
l~erat ion, thu response t ic& of the4
.
Fur a near y "square wave" ai
coCTflI~u
h occurs in th" aur td is under study . Dat a Obt.a md in
blIood p re ssure fal11wh
this way will augm~ent tLie results obtained o" the human centrifuge.
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V. W., R. CrrutLie, C. -Irk(, &L. Greene
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3,104
Lawton, R. W.
In Gauer,
Medicine.

THE HYDROSTATIC PRESSURE IN THE ARTERIAL TREE.
1961
0. H. & G. D. Zuidema, eds., Gravitational Stress in Aerospace
Pp. 260-261.
Little, Brown, and Co., 1961).
(Boston:

3,105
PHYSIOLOGICAL INVESTIGATIONS IN THE FLYING SAFETY PROGRAMS
1957
Lawton, W. H.
U. S. Armed Forces Med. J. 8:937-944
OF THE FLYING TRAINING AIR FORCE.

3,1C6
1959
Lease, G. 0. & F. G. Evans
REPETITIVE LOADING.
J. App1. Physiol. 14:49-51.

STRENGTH OF HUMAN METATARSAL BONES UNDER

3,107
MAN IN SPACE
1958
Leavitt, W.
Air Force 41(3):109-]-7, 120-123.
ABSTRACT:

April 1958.

A description of tests of men under space-flight conditions.

3,108
Lecca, Gmo. CGarrido 1963 EL ACCIDENTrE DE JORGE CHAVEZ (THE ACCIDENI
JORGE CHAVE'Z)
Insti:uto Peruano de Fomento Educativo, 1963)
(Lima:

OF

3,109
PATHOLOGIC ANATOMY OF TRAUMATIC FRACTURES
19
LeCount, E. R., et al.
OF CRANIL, BONES AND CONCOMITANT BRAIN INJURIES.
Journal of American Medical Association 74(8):501-511. Feb. 21, 1920.
ABSTRACT: This attempt to consider the injuries of the brain and cranial
broken by external virulence is based-on oditions-.-are
5_____
bones-Qwh~ the -Ia-tter
encountered in 504 postmortem examinations made by one of us during the
It does not include-all the postmortem ,•xam'inations
years 1911 to 1918.
during that period of the bodies of persons with such traumatic fractures,
for in about sixty instances the measurements and other steps necessary
in the interests of precision were not so detailed as in the 504 here
--

" 939 "

reviewed.
The patients were cared for in the Cook County Hospital or
the Hospital of the House of Correction, and some post mortem examinations
were of bodies of persons who were found dead or who died in route to a
hospital.

3,110
Lederer, J. & R.M. Woodham
1955
SAFETY THROUGH STEEP GRADIENT AIRCRAFT.
(The Daniel and Florence Guggenheim Aviation Safety Center, Cornell
University)

3,111
Lederer, Jerome 1962
PERSPECTIVES IN AIR SAFETY
(Presented at the 1962 ASME Aviation & Space Division Conference,
Shoreham HoLel, Washington, D. C.
27 June 1962)
The Daniel & Florence Gugganheim Aviation Safety Center at Cornell
University.

3,112
Lederer, L.G.
1956
THE AEROMEDICAL ASPECTS OF TURBO-PROP COM=tERCIAL
AIRCRAFT.
A STUDY OF VISCOUNT PASSENGER OPERATIONS IN THE UNITED STATES.
J. Aviation Med. 27(4):287-300
SU'.ARY: The aeromedical characteristics of the VISCOUNT turbo-prop airliner
have been discussed as related to operation in commercial aviation in the
United States.
The differences between turbo-prop and conventional piston
powered aircraft have been demonstrated particularly in the field of noise
and vibration.
The level of cabin pressurization has been discussed and shown
to be more physiologically acceptable than other commercial aircraft operating
in the United States.
Pilot transition training has been discussed and a new t)pe of flying in
commercial operation, have been cited, such as "hull life," and "metal fatigue."
It is hoped that as new better corm.ercial aircraft are developed, the aeromedical aspects such as havy been covered in the presentation will also be
reported.

I
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3,1134
Lederman, M. 1962 REPORT ON TEST ON C16 2406 001 TRANSMITT:2R-ACCELEROMrETER
(Kearfott Div., General Precision, Inc., Little Falls, N. J.) Jan. 1962
Rept. no. K-265; IDEP Rept. no. 851.20.01.40-R8-01, ASTIA AD-275 237
Accelerometer S/N 281 satisfactorily met the requirements of the
ABSTRACT:
Accelerometer S/N 350 satisfactorily
Inspection Tests and Qualification Tests.
Accelerometer S/N 350 satmet the Inspection Tests and Qualification Tests.
The unit
isfactorily met the Inspection, Vibration High Temperature Tists.
satisfactorily met the Low Temperature requirements after cleaning and recalibration. With the exception of the damping ratio', which remin ed constant
throughout all the tests, the S/N 95 unit satisfactorily met the Inspection
and Qualifiatiun Test reqLirements. (AUTHOR)

3,1.14
FUNCTIONAL CRITERIA FOR BIO-MEDICAL DIGITAL ELECTRONIC
1957
Ledley, R S.
COMPUTER DESIGN
NBS Report No. 5667,
(National Bureau of Standards, Washington, D. C.)
6 December 1957.

3,115
1960 COMPUTING FACILITY
Ledley, R.S.
(George Washington U., Washington, D.C.)
49(638)-715; AFOSR, DLS.

Project 9777(805).

Contract AF

A flac II computer, surplus to Air Force operational needs, has
ABSTRACT:
been loaned to George Washington University for use in developing a program of
Some of the res-arch will result
research in medical and biological problems.
The facility will
from collaboration with scientists in other laboratories.
entirely to
devoted
represent one of the few having its potential capability
biomedical research.

3,116
Lee,

THE EXPLOSIVE DECO%,1959
R. H., F. I. Whitten, and F. W. Brown, II
Defense
Mine
(Navy
BLAST.
AIR
OF
CG',4PONENT
PRESSION
Fla.) Medical research rept. no. 4; ASTIA AD 219-712. Lab., Panama City,

ABSTRCTh:
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-

average values of the time constants, tm, of the mice at constant mortality
are compared with estimates based on physical measurements of lung volumes
The primary objective was to demonstrate that engineerand tracheal diaMeters.
ing formulae can be applied to the biophysical aspects of explosive decompression in exactly the same manner that such formulae were applied to the physical
Biophysical parameters are estimated which correspond in every way
aspects.
Emphasis is to be placed on the existence
to their physical counterparts.
of these parameters, and on the methods for their estimation, rather than on
accuracy of the numerical values given. (Author)

3,117
THE USE OF AERODYNAMIC LIFT,
1958
Lees, L;, F. W. Hartwig & C. B. Cohen
DURCNG ENTRY INTO THE EARTH'S ATMOSPHERE.
(Space Technology Laboratories, Ramo-Wooldridge Corp., Los Angeles, Calif.)
GMM-TR-016Yt&00519, November 20, 1958.
during entry into the earth's atmosphere
ABSTP.ACT: By employing aerodynamic lift
at either orbital or escape velocity, the range of allowable entry angles for
a prescribed peak deceleration is greatly increased, while the total heat energy
transferred to the vehicle can be held to about the same value as that for a
Only modest lift-drag ratios are required beyond peak g
nonlifting vehicle.
to prevent the deceleration from ex:ceeding the peak value or to prevent the
Thus the difficult guidance
vehicle from skipping out of the earth's atmosphere.
and control problem is greatly alleviated; in particular, for return from the
moon or from other planets the necessity for multiple-pass dragbraking is
eliminated.

3,118
LaGalley,

D. P.

1963

SPACE SCIENCE

(John Wiley,

Publ.)

ABSTP.ACT: Based on a series of 16 lectures presented at the Univ. of
CaliforP'a in the Fall semester of 1961, this latest entry 'in the
Wiley Spa%,- Technology Series provides a full-scale review of the
theoretical and experimental scientific' data obtained during the first
five years of the space age. After an introductory chapter by the
Editor on spaLe exploration, 15 nationally recognized authorities offer
straightforward and lucid accounts ot progress made in their own areas
of research.
Included is a chapter on bioastronautics by General Don Flickinger
with references to acceleration problesm.

. 942 .

3,119
Lehmkohl, J. C.
1947
SPINAL ACCELERATION MEASUREMENTS ON A PILOT-DU1}Y EJECTED
FROM A P-61 AIRPLAE IN FLIGHT.
(Army Air Forces, Materiel Conmmand, EngineerSerial No. TSEACI2A-45341-2-5,.l July 1947; ATI-10 794
ing Division)

It is concluded that the existcnce of a vibrating
CONCLUSIONS & RECOKMENDATIONS:
system; consisting of the ejection seat, the cushioning media, and the dunmry;
which induces the high peak accelerations is further substantiated by the results
of these tosts. The peak values of spinal acceleration, as recorded, exceed the
present known physiological tolerances of a human subject. The weight of the
ejection charge has a very small effect on the peak value of spinal acceleration.
The primary factor effecting the magnitude of the spinal acceleration peak is the
angle of ejection.
Within 0.15 seconds after the catapult separation the spinal
acceleration of the dummy stabilizes at approximately - 2 g for the duration of the
record.
It is recommended that ground tests be conducted to obtain additional data
concerning the effect of ejection angle.
Corrective action be taken towards the
nodification of the means of cushioning in order to eliminate or reduce the
excessive peak accelerations,
(AUTHOR)

.3',120'
Leman, J., W. Demeshak, A. Myerson & D. Goldman
1936
EFFECT OF ALTERATIONS
IN POSTURE ON THE INTRA-AIrERIAL BLOOD PRESSURE IN MAN.
I.
PRESSURE IN
THE CAROTID, BRACHIAL, AND FEMORAL ARTERIES IN NORMAL SUBJECTS.
Arch. Neurol. Psychiat. (Chicago) 35:1216-1224.

3,i21
Lemon,

H. H.
1947
FROM GALILEO TO THE NUCLEAR AGE.
(Chicago: The University of Chicago Press, 1947)

.3,122
Lenggenhager, K.
1936
DIE GENESE DER LUFTSEE UND EISENBAHN-KRANKHEIT IN
NEUENR LICHT.
(The Origin of Air, Sea, and Car Sickness from a New Point
of View)
Schweiz Med. Wchnschr.,
66: 354-357

According to the present writer, air, sea, and car sickness are not
ABSTRACT:
due to labyrinthine disorder, but to variations in pressure and traction on the
Therapeutically he
great sympatheLic nerve plexuses of the upper abdomen.
recomr.ends horizontal posture, tight binding of .he abdomen and administration
of Bayer's sedative, "Seasick Cure," which contains atropin, scopolamin, luminal
and papaverin.
ABSTRACT: Journal of Aviation Medicine 7(4): 212, December 1936

. 943 .

3,123
Lennox-Buchtdial M., F. Buchthal and P. Rosenfalck
1960
CORRELATION OF
ELECTROENCEPHALOGRAPHIC FINDINGS WITH CRASH RATE OF MILITARY JET PILOTS.
Etileysia (Amster.) 1.366-72,
June 1960

3,124
Lentz, E.C., and A.F. Zeller.
1962
AIRCRAFT ACCIDENT POTENTIAL RELATED TO
PILOT AGE AT TIME OF GRADUATION.
(Directorate of Flight Safety Research,
Norton AFB, Calif.) ASTIA AD-286 479; 2 July 1962

ABSTRACT: The overall findings offer support for the hypothesis that younger
pilot graduates have a better subsequent accident record than the older.
The
fact that younger pilots experienced a higher accident rate during their early
hours of rated flying than did the pilots who received their wings' when 25 years
of age or older,.ib apparenly the result uf the previous experience of some of
the pilot graduates.
When those pilots who had had previous rated, though nonpilot, experience were eliminated from considecation the anticipated results
appear.
The reversal of trend with the previously rated individuals included
results from the fact that on the wholc those who had received prior training
were older and had been exposed to a period of screening which resulted in a
quperior group.
This demonstration of the fact that dual training with the dual
screening leads to a better end product is of theoretical interest, but because
of the expense and tire involved would not appear to be practically feasible as
a standard procedure.

3,125
Lestard, R. F.
1946
[ACCELETIATION AND CENTRIFUGATION]
Rev. de Informaciones Aeronaut. 15:249-278. April 1946.

3,126
Leved.%hl, B. H.
1961
SOME NOTES ON THE PHYSIOLOGICAL TOLERANCE TO ACCELERATION
(Douglas Aircraft Co., El Segundo, Calif.) ES 40253; ASTIA AD-257 737;
20 Feb. 1961
ABSTRACT:
The report contains eleven tables and graphs dealing with the
duration and time-tolerance of negative acceleration and transverse acceleration.

//
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3,127
NOTES ON THE EFFECTS OF HUMAN ACCELERATION, TOLERANCES ON
1962
Levedahl, B.
(Douglas Aircr, ft Co., Inc., El
DESIGN FOR THE TERRAIN FOLLOWING AIRCRAFT.
Segundo, Calif. ) Rept. No. ES 40621; Contract Nonr-107600; ASTIA AD-278 653
Jan. 1962

Accelerative forces acting on the pilot serve as a severe limitation
ABSTRACT:
The physiological restricon low level, high speed terrain following operations.
tions imposed by acceleration forces essentially define the flight path permitted
the altitudes that -:an-be maintained over any defined terrain.
and hence restrict
While some benefit can be derived by the use of anti-g suits for positive g
forces, the physiological limitations are not apparent when an attemptis made
At this time negative g forces
to control over-shoot after passing over a barrier.
to show that repeated appliavaiiable
is
evidence
Some
are applied to, the pilot.
othe-r than tolerance and
parameters
physiological
effect
may
cation of g-forc-'ýs
More
rmay thus be of importance in definihg performance characteristics or limits.
work must be done on the effects of g-loading on these parameters before a reason(AUTHOR)
able assessment can be made.

3,128
MEASUREMENT OF THE CONTRACTION FORCE OF THE HEART.
Leverett, S. D.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
Proj. 7220; RPO - 805
This work involves the measurement of the contraction force of an
ABSTRACT:
experimental animals heart when the subject is exposed to prolonged positive accalThe objective is the determination of the causes of the variation in
eration.
human tolerance to accelerative forces.,

3,129
1957
Leverett, S.D., and C.D. Zuidema
Meddelanden fran flyg
TECH•IQUES.

(Stockholm),

STAIDARDIZATION OF .UA.N CENTRIFUGE
- och naval-medicinska namnden

6(2): 33-39

Standardization of experiments condu cted in different centers on
ABSTRACT:
(I) rate of onset
human centrifuges is proposed along the following criteria:
sec.;
15
run,
cnset
rapid
a
in
g
peak
at
time
Maximum
(2)
1.5 g/sec
eyes to
subject's
from
distance
(4)
dimmed;
lights in room, darkened or
(3)
lights,
peripheral
left
and
right
between
light panel, 30 inches; (5) distance
some
(howzever,
determined
be
to
subject,
for
lights
type
(6)
28 inches;
standard white light would be host desirable): (7) central observer, this is
definitely desirablc, (8) television monitor, optional, but desirable; and
(9) end-point criteria, blackout (peripheral light loss, central light loss)
Certain other recommendations are made.
at any point in the run.

-
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1957
STANDARDIZATION OF HUMAN CENTRIFUGE
Leverett, S.D., & G.D. Zuidenma
(Paper, Meeting of Aero fiedical Associacion, Denver, Colo.,
TECHNIQUES.
May 6-8, 1957)
ABSTRACT: There are eight centers in the world actively reporting studies on
the human centrifuge and sevcral others are either under construction or being
planned.
With increased speed and altitude of aircraft, the problem of human
tolerance and reaction to acceleration becomes more complex.
Although many
centrifuges have been in operation as long as fifteen years, there has been no
standardization of operation.
This tends to make results reported by one group
invalid for another group using a different set of operating criteria.
These
criteria include the type of lights used for subject response, central obhcrver,
closed-circuit TV monitor, end-point criteria, maximum time at peak G during a
rapid-onset run, rate of acceleration to peak G, type of lights in room, and
distance between subject's eyes and signal lights.
A standard run baied on the
above criteria is suggested.
(Q. Aviation Med. 28(2):208, April 1957.)

"3,131
Leverett, S. D., S. Bndurant, & M.B. Riley
MAN DURING EXPOSURE TO POSITIVE G FORCE.
16(l,part I):80.
March 1957

1957
VENOUS CONSTRICTION IN
Federation Proceedings,

ABSTRACT: Five subjects were studied during 15 second exposure to 3 g
(positive) on the human centrifuge.
Pressure in the venous segment isolated
between two occlusive pneumatic tourniquets increased in every instance
beinning 1-10 seconds after the onset of acceleration.
It reached a peak
after 10-30 seconds and slowly returned to the original level during the
subsequent 20-45 seconds.
The group mean maximum pressure increase was 12.3
* 4.8 mm. Hg.
Reflex venous constriction occurred during positive acceleration, presumably contributing to cirLulatory Lompensation.
The functional
significance of this reflex remains to be determit.ed.

3,132
Leverett, S.D., & N.P. Clarke
1958
CHIAUNGES IN FORCE OF CONTRACTION OF THE
iLEART DURING POSITIVE ACCELERATION.
(Paper, 1958 Meeting of Aero Medical Association, Statler Hotel,
Washington, D.C., March 24-26)
ABSTRACT:
Using the strain gage arch technique, qualitative changes in the
force of contraction of the left ventricle of dogs were observed simultaneously
with the arterial pressure at head level and the EKG when the animal was exposed
to varying positive force fields on the centrifuge.
The arterial pressure overshoot following a 20 m. Hg.
The Valsalva maneuver was used as one of the prerun indexes of the responsiveness of the autonomic nervous b)stem in affecting
the cardiovascular reflexes.
Drugs known to affect the contractility and rate
of the heart were selectively administered to qualitatively test the responsive-

-
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Prli:.inry
ness of the strain gage pick-up unit sutured to the nyocardiu:.
experiments indicate: (1) a reflex increase in force oi contraction of the heart
during steady, short-duration (15 scwnds) positive G rkuns: (2) posi:ive G runs
of either a prolonged low level G or high level G (ah'ovt 5 G) but of shorter
duration resulted in a degradation of the initial cardiovascular collapse; and
(3) a complete loss of all of the above reflex compensatory mechanisms following
the administration of a post-ganglionic syrmpathetic blocking agent.
(,L. Aviation Nied. 29(3);240, March 1958)

3,133
A TECHLNIQUE FOR DETERMINING
N'ov. 1959
leverett, S. D., and N. P. Clarke
CHANGES IN FORCE OF CARDIAC CONTRACTION DUKINr, ACCELERATION.
Aerosoace Medicine 30(11):832-839. Nov. 1959
See also (Wright Air'Developme'nt Ctr., Wright-Patterson AFB, Ohio) WADD
TN,60-Li6; ASTIA AD-238 275; April 1960.
A technique is described for measuring changes in force contraction
ABSTRACT:
It
of the heart during positive acceleration in intact, anesthetized dogs.
post-Valsalva
The
arch.
gage
strain
employs a modification of the Walton-Brodie
arterial overshoot was used as a pre-run test of cardiovascular responsiveness.
decrease
Three.g rapid onset accelerations of 15 sec duration caused an initial
reflex
later,
sec
10
to
Six
contraction.
force
and
Ln both arterial pressure
contributed
apparently
level
contrcl
above
257.
to
contraction
increase in force
Dibenzyline reduced by one-half
to a concomitant rise in arterial pressure.
the acceleration required to'rduce systolic blood pressure at head level to
The post-Valsalva arterial overshoot was
zero in gradual onset experiraents.
In prolonged exposures to
absent following administration of this drug.
accelerations of 3 g, a decrease in arterial pressure and force contraction
appeared between 3 and 7 min, accompanied by significant electrocardiographic
The depression of arterial pressure and force contraction lasted
changes.
to
longer thar. a 10-min post-run observation, but force contraction returned
(AUTHOR)
normal within 24 hr.

3,134
A TECHIIQUE FOR DETERMINING CH+1,GES IN
1960
Leverett, S. D., & N. P. Clarke
(Wright Air Development
FORCE OF CARDIAC CONTRACTION DURING ACCELERATION.
AD-238 275;
ASTIA
60-116;
Tlt
14ADD
CLr., Wright-Pat terofn AFB, Ohio)
April 1960
See also Aerospace Medicine 30(11):832-839, Nov. 1959
contraction
A technique is described for measuring changes in force
ABSTRACT:
It
dogs.
anesthetized
.of the heart during positive acceleration in intact,
post-Valsalva
The
advch.
gage
employs a modification of the Walton-Brodie strain
responsiveness.
cardiovascular
of
test
pre-run
a
as
used
was
overshoot
arterial
decrease
initial
an
caused
duration
Three g rapid onset accelerations of 15 suc
reflex
later,
sec
10
to
Six
contraction.
in both arterial pressure and force
to
contrihuted
apparently
level
control
above
25%
to
increase in force contraction
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a C-,ncoiiitant rise in arterial pressure.
Dit~enzyliiie reduced by one-half the
accelerat ion required to rcduce systoli.c h lood presurL at head level to z,-ro
in grýiduol onset txperiiints.
The post-Vd1.Ialva artedril overshoot, was absent
following administration of thih drug.
In
)rollongei
exposurcb to accelerations
of 3 g, a decrease in arterial presbure and force contraction appeared between 3
and 7 min, accomdaniedLy significant electr,,cdrd'ugraphic changes.
The
depression of arterial. pressure and force cuntraction lasted long=r than a 10-min
post-run obbervation, but force contraction returned to normal within 24 hr.
(AUTHOR)

3,135
Leverutt, S.D., Jr., R.U. Whitney, & C.D. Zuideci11961
PROTECTIVE DEVICES
AGAINST ACCELERATION
In Cauer, O.H. & G.D. Zuidena, Gravitational Str-c,
in Aerospace Mcdicine
(boston:
Little, Brown, and Co., 1961)
Pp. 211-220

3,136
Lev.:rtt, S. D. , Jr. & G. D. Zuidema
1961
STANDARDIZATION OF HUMJŽAN CENTRIFUGE
TaCm;;IQULS.
IIn GauCC, 0. H., and G. D. Zuidema, eds. Gravitational Stress in Aerospac_
M.ldicine. (Boston:
Little, Brown, and Co., 1961).
Pp. 263-270.

3,137
Levi,

L.
19 1
A NEW STRESS TOLER-ANCE TEST WITH SIMULTANEOUS STUDY OF PHYSIOLOGICAL AND PSYCn:LOGICAL VARIABLES:
A 'PRELIMINARY STUDY.
Acta Endocrinilopic__. (Copenhagen)
37(l):38-44.
May 19rI.
(In Inglibh).

3,13e
Levin,, 0.
l')ol
ACCELLLL\ TlON-CO>-QLN SATING PRESSURE TRANSDUCERS FOR SURFACE'i,;.S UI.L
Av•SURE..&:'iS.
(N._val Ordnance Lab., White Oak, Md.)
Ballistics Research Rept.
R.±pt. o8343,, August 1961.
ASTIA AD 2r6 415.

27,

NAVORD

AkST.A\CT: An acceleratin-compeosating pre..sure transducer ,vas developed for
isl in tiLe U. S. :,aval Oc-nance Laboratory high-perfonaance shocktube wind
tunnnAý to operate at pitot pressures as high as 1,000 psi.
The transducer
.. ,nssts
.. :St
oi two polarized barium Litenate elements whose outputs are closely
-,At hud.
The ele'.e:nts are conncctc:d elcctrically to cancel inechanical forces
b 17i1At.1.cciuSly c'0,t.:.itcO by hoth aule~.±ni.
Only one elcment is exposed to the
fiow.
Tcbts in the 6-in. Shý,cktub , and in the Shocktube Wind Tunnels have
sh,4wn that the transdkc_:ý
gives accurate pressure information for the aerodynamic
-cr, ditioni generated icn these facilities.
(Author)
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LAUNCIiG AND ALIGIfT 12. t SYSi

VEHICLES.
(Cleveland Pneu;;oitic I'ldus trics
VADD TR 60-857,
ASTIA AD-2t,3 472,
May 11)I

,

I.

ES E'i,
,acdd

XLRO-SPACE

R.4pid,,

iLh.)

AJ.ST .ACT: The purpose of this study wcti
LOnestij~.tcii
d•'*iVc CO11c.tL5
for alightment, attachment, etnd dp
tur' ,Li , ,IVn~cdlud, cx<t LWIi y 1hi.hal ci tudc flight vehicles.
The foL1lo),ii,: r•t ,,rt dUbLlii
hc lovcstia.ttory
1Wc
work, problems enco,,ntered, Methuds by .nlhich L01cuUpS 1.rt: ar te
ltudt,
d1111
res.-lts of preliminary desi,:n integrity te Ltiz'g d b ar!;lic. l1 to sp1ci: icaiIly
selected concept models.
ResultL. ifldiLaLt
thdt va11iniIe : La have hct-l,
derived on the relative efticiency of tilhe varioiis LyJIcs o0 shock imiti.st:ion
sy~ tcms as originally conceived throtqgh tile :ttu-t s Lit thi
1,r oj c t.
The
basic framework for all eva hci ition teLh~tiqile b which the blick
[itiz Litn
systems can be rated as to en,
ergy-ah
rhiig capabilit, and etticiency l ith
rf-8ard to percentage of rotA I aI ss of thc system,
ru,
t
;,i s
provilcd .
Additioially, through precisio
ci
app i cuttion Of the
.a ot Zimil1 titudU in
developing models of the most promiIilig conceitCSa,eV tdeCltL lha bee.n pruvidCd
as to the value of utilizing dynaaiic scaling ad an i:Iportallt adjunct Lo the

analytical techniques for preliminary design.

(AuthoLr)
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LeVora, N. W. & E.
BRIEATHING 100
(Garrett Corp.
No. 4381, May

C. Wortz
.1962
PbrI-10 NARY EFFECTS OF ACCELELIRTION' AFTIER
PERCENT OXYGEN.
AiResearch Manufacturi,:g Div., Los Angeles, Calif.) Rtupt.
25, 1)62.

ABSTRACT: Studies have been made of pilots who have developed atelect'asis aiid
pulmonary edema after undergoing high "G" maneavers preceded by breathing 1600
per cent oxygen.
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Levy,

E. Z., G. E. Johnson, J. Serrano, Fr., V. H. Thaler, et al.
USE OF SKIN RESISTANCE TO MONITOR STATES Of CONSCIOUSNESS
Aerospace Medicine 32(l):bO-66, Jan. 1961.

1961

ThE

ABST:J.0T: The technique of recording the absolute level of skin resistance
continuously on a highly compressed record is described as a tool for studying
Recent experimental work at the USAF Aero Medical Laboratory
consciousness.
in isolation research and crew compartment studies in which the technique was
The usefulness of the tool as a monitoring device for
used are described.
alertness is discussed along with its limitations in its present form.
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Levy,

L. L. Jr.
196 1
THlE UiE.. OFTIAC
niTI
M TO LIMI1T ThE HATE AT MUHI~
DECCLKLIITION INICKEASES DLLING N.1Ij~1
.f\
(Nat ionalI Ae roiau tic b and S pace Admi~i
r atiion, Wabh i ig!on,
D.C .
NASA
'IN No. 0-1307, Sept. 19b1.
AITLA AD 2ni 19h.

ABSTIL)CT:
Tiio [ILLthiod deve loped in UN
T~iI-A
I-0 foe&sCu ly lng the ."ationhore
vntry of Veuhicles with1 varying ael odynami, ii rLI has appkied to obt.ain d c losed
torm bolution tor the n1.lLoni, ht.at in,
ranlet, ýndl varldtt~li Lit tie vehicle
para;metur fur FlUnlift j': entrius Mingi
which the r.Lte ut ji"Crahle "t deie1lcrdt.ion
is ljimitd.
The. bScilL.iun is ajijl iLahie to VvehiCloe
ul arihttz ry Weight,
btiu,
and shape, andI to arbitrary atirobphrus. iheholr
L~ave bee"u
taiicd for entr ies
into Lhc earth's aL
otOpjIure at escape v Lw i ty a"IL i"4 whic h M'. n. xinau~n ducelerStion and rate at which der,-itatio
lincr
ease-, wote liwited.
A towwarisur,I of'
thlese result s Wj iLh thse If, 'ýASA 'iN D-319i,
i n Lnc,i
onlIy thIIl 1:-:.4 :' I ,Li.,. ducec~
rat ionf
limiIte~d,
indi a~
LLctAt fo r a'given co rr ido
ia t ing tie
rate of inc rease
0 r depth ,
of dUC.~ura t ino aid
ic hak iiiu decelira tiou req iul
es an inc reau
in the mna nitude of the Lhaih'e ini vuitic Ic paramuter~ adu result
s in irCrcat~s in r,4x iinuii
heating rate, LOWa
heat absorbed at the -K agna tion point, and range.
(Aufharj
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Levy,

P. M. , D.* J. Sulknger & R. S.Stonie
I,,),I
A DISCUtJ.Sl(oN Oe THlE N,-TUIC
AND. SOUR~CE u1F INJLTK': kXPLAUENCLIJ BY AVIA~TCmS EJLC'rlNt FRO.1 F~I)-mTf COUGAR.
UTILIZING M-¶-45 SEAT..I
(Paper, Symiposiumi on B lome-hiauiics of Body Res trairnt and Head Protect ion,
Naval Air Matetial Center, i'hi lideiphia, Pa.
14-15 June 19oI)

Ah.,TkRCT:
An analysi s of nine aviators electinug in the MX-45 seat tevva1-td
that the more SVd IoU-s injuries were related to Qu ejec tion
per se and were
back injuries.
Anta 's is of the MK-45 beat revea led inade~quacivs relating, to
iimproper posit ioning of the aviatolrs and appli catiton of Increased eject ion
forceS tb the ejectin,ý aviator.

3,~144
Levy , P. M. ,1.A.
Ja,-er,
IN AVIATION M:'Dl~rINL

R S
c ton,
& C. T tX'udna
1902
CLINIC1AL Vl'WIWF:ts
ALiQ)ATLC..1. A 1.'1;: A k0:S1I'RATrO:Y t,YNII)RMtl: IN AVIXIOKS.

.VWflNlY:

'run canv5 at hoailar s"Kbegiwntal at ci ctas rs oc,,uiring
flying hiigh pert oi-anc e jet a ircraf(t are pres entd
TO.-'ehoi
iuvarci ~t Iy a C. ono
o,:Mpan ed by aiy cli n ical
igmu
a r sympup mns
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"g"' forces,
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Levy,

S., A. E. McPherson & E. V. Hobbs
1948
CALIBRATION OF ACCELEROMETERS.
J. 'Research of the National Bureau of Standards 41:359-369.

ABSTRACT: This paper describes three accelerometer calibrators developed to
provide a convenient means for calibrating lightweight accelerometers of the
types used for measuring accelerations on airDlanes in flight. The first
calibrator is a shaking table having a sinusoidal motion with frequencies of
20 to 110 cycles per second and accelerations up to 80 gravity; the second is
a portable calibrator producing a known pulse of acceleration with a peak value
between I and 20 gravity; and the third is a centrifuge, which develops a maximum
steady acceleration of about 1,000 gravity.

3,146
Levy, S., & tJ.D. Kroll
ACCELERATIONS. J.
October, 1950.

1950
RESPONSE OF ACCELERO'METERS TO TRANSIENT
Res. of the National Bu.ireau of Standards. 45(4):,.

3,i47
Levy, T.
Mil.

OBSERVATIONS ON AIR SICKN{ESS.
1943
93:147-51
Surgeon,
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Lew, J.
1949
REVIEW OF PROBLEYS OF EI.ERGENCY ESCAPE BY PARACHUTE JU•P
AND EJECTION SEAT (Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.)
Report No. BC-531-5-12, Dec. 1949.
ASTIA ATI 125 336.
ABSTRACT: To obtain an understanding of the status of the problems of escape
from an airplane at high speeds and altitudes, a search was made of pertinent
literature.
The existing literature covered only the normal parachute jump
and the' catapult seat ejection, methods of egress which are satisfactory at
maximum speeds of 350 and 550 mph, respectively, and at a maximum altitude of
50,000 feet.
Information is

pr-sented on:

the conditions imposed upon the human by the two methods during
egress and the descent to earth, and
of -the human-h+d-y to these conditions.
-thereactions

.. 951.
3,149
EFFECTS OF ACCELERATION UPON THE CEREBRAL
1952
Lewis, B. M., & J. W. Taylor
DEVELOPMENT OF A NEW METHOD FOR CONTINMETABOLISM AND CEREBRAL BLOOD FLOW.
UOUS MEASUREMENT OF CEREBRAL BLOOD FLOW IN HUMANS LNDER ACCELERATION.
NADC-MA-5202;,15 Aug. 1952
(Naval Air Development Ctr., Johnsville, Pa.)
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THE EFFECTS OF ACCELERATION UPON CEREBRAL
1955,
Lewis, B. M., & J. W. Taylor
(Naval Air Development Ctr., Johnsville,
METABOLISM AND CEREBRAL BLOOD FLOW.
Project NM 001 100 301; 31 Dec. 1955,
Pa.)
Cerebral blood flow has been m sured in 14 studies in 10 normal males
ABSTRACT:
by the use of Kr 7 9 . The radiations of Kr 5 can be detected through the intact
skull, hence the Fick principle can be applied to intervals of one minute or less.
The average value obtained was 121-6 cc/min with a standard deviation of 258 cc.
The sensitivity to changes in cerebral blood
Minute-to-minute stability was good.
When corrected for endocranial volume,
,flow was as great as with the N20 method.
the Kr 7 9 method gave systematically higher values than s'imultaneously performed
This difference may be due to (1) scattered radiation from the chest
N 2 0 studies.
and change in background during the study (2) inclusion of extracerebral tissues,
factor has been evaluated
The first
including air spaces in the counter path.
to
be
small.
shown
has
been
and
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1955
Lewis, D.H.,
J. Aviation Med.

AN ANALYSIS OF SOME CURRENT METHODS OF G-PROTECTION.
26(6):479-485

In 415 centrifuge runs on four experienced subjects the time to
SUMDIARY:
Using
perioheral light loss was recorded for g levels from 2.5 to 7.0 g.
the runs in which the subject was relaxed and uaprotected as a baseflre,
comparison was made of the effect of straining, the standard Navy Z-2 suit,
The protection affordand two types of exnerimental full pressure half suits.
ed by these various measures was as follows:
Straining
Z-2 suit
A-2 suit plus straining
Full pressure half suit

1.1
1.2
2.2
2.4

g
g
g
g

For the Z-2 suit, the pressure required to protect is of the order of 3 psi
For the full
per g above the subject's minimum tolerance level unprotected.
the disby
was
defined
of
protection
limit
pressure half suit the maximum
comfort cf the suit.
The maximaum protection obtained by our subjects with the full pressure
half suit was about the same as that obtained by the combination of the
Z-2 suit plus straining.

" 952
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Lewis, D. H., H. N. Hunter, & P. R. Edwards
1955
THE EFFECT OF ACCELERATION ON
THE ELECTRICAL ACTIVITY OF THE RETINA.
(Naval Air Development Ctr., JohnsvilJ•e
Pa.)
Project NM C01 100 317; 31 Dec. 1955
ABSTRACT: Electroretinogram records were obtained on human subjects under G.
electroretinogram persisted during blackout with only a slight decrement.
In'
addition, the consensual light reflex was noted at the'blackout level in the
opposite shielded eye.
The findings have been reported.

The
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Lewis,

D. H., & T. D. Duane
1955
THE ELECTRORETINOGRAi: IN MX: DURING BLACKOUT.
(Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5514; ASTIA AD-83 491;
1 Dec. '1955
NOTE: CAR1 P&S 2.11
See also J. Appl. Physiol. 9:105-110 , 1956

ABSTRACT:
"Electroretinograms from 5 subjects were recorded on the human'cenitrifuge under varying degrees of accelerative stress up to and including blackout
and unconsciousness.
These findings were correlated with changes in the retinal
circulation and with the consensual light reflex.
It was found that the electroretinogram could not be employed as an objective maasurement of blackout since it
persisted throughout'all the experiments,'as did the consensual light reflex.
These, findings indicate a likely origin of blackout in or near the ganglion cell
layer of the retina." (AMAL)
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Lewis,

D.H.
1955
THE G-PROTECTION PROVIDED BY THE FULL PRESSURE HALF SUIT
'Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5511, 23 Sept. 1955.
ASTIA AD 79 881

ABSTRACT:
An evaluation was made of the g protection provided by the fullpressure half suit, and a comparison was vr:c with. the protection provided by
straining, by the Z-2 suit, and by a combination of the Z-2 suit and a straining.
The mean protection which was obtained by 4 experienced subjects in 415 centrifuge runs was 2.4 g with the full-pressure half suit, i.1 g with straining, 1.2
g with the Z-2, and 2.2 g with the Z-2 plus straining.
Maximum suit pressures
of 7 and 9 psi were obtained for the full-pressure and Z-2 suits, respectively.
No cardiac arrhythmias or circulatory embarrassment was observed at 7 psi with
the full-pressure half suit. For the Z-2 suit, straining, and the combination
of the two, the g level at which peripheral light loss occurred was selected
as the limiting g level. For the full-pressure half suit, abdominal pain due
to suit pressurization limited the g level; voluntary straining was not possible,
apparently because of respiratory difficulty. For the full-pressure half suit,
the pressure required for protection against peripheral light loss wis 2 psi/g
ab6oThetngt--I elV(a--t wht~ch-Iighv-l os-soc-curs-wi-thou-t-the--s-uit; -f or--the--Z -2'suit,-------the value is 3 psi/g.
Acceptability of the full-pressure half suit is limited
by excessive cumbersomeness, difficulty in donning,the presence of abdominal
pain at maximum suit pressures, and lack of improvement over the combination
of the Z-2 suit plus straining.

/
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ELECTRORETINOGRAM IN MAN DURING BLACKOUT.
Lewis, D. H., & T. D. Duane 1956
9:105-110
J. Appl. Physiol.
NADC-MA-5514;
See also (Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD-83 491; 1 Dec. 1955
"Electroretinograms from 5 subjects were recorded on the human
ABSTRACT:
centrifuge under varying degrees of accelerative stress up to and including
These, findings were correlated with changes
blackout and unconsciousness.
It was
in the retinal circulation and with the consensual light reflex.
found that the electroretinogram could not be employed as an objective
measurement of blackout since it persisted throughout all the experiments,
These findings indicate a likely origin
as did the consensual light reflex.
of blackout in or near the ganglion cell layer of the retina." (AMAL)

3,156
THE EFFECTS OF EXTERNAL PRESSURIZATION UPON THE CARDIOLewis, D. Ii. 1957
I.
PHYSIOLOGICAL ASPECTS.
VASCULAR SYSTEM IN DOGS.
TED ADC AE 1401,
(U.S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-5709.
Project NM 11 01 12.1, Rept. No. 3; July 1957.
ABSTRACT: Studies of the effects of external pressurization on the cardioObservations were
vascular system were carried out in 16 anesthetized dogs.
made of applied pressure at the surface of the abdomen, of rectal pressure, and
of various vascular pressures during inflation of a bag type of "quit" which
encased the entire lower half of the animals body up to the sternum.
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Lewis, E. R. & H. Horn

1919

DEAF-MUTES AND NORM.LS.
Lryncgoscope 29(2):65-81,

'MEDICAL STUDIES ON THE "FEEL OF THE AIRSHIP."
Feb.

1919.

ABSTRC'T: A physiologic function of the' inner ear, which is peculiarly important
Nothing could better
to aviation, is that of motion-sensing in equilibration.
illustrate this peculiar importance of the inner ear than a comparative study
of individuals with normal inner ears as contrasted with those of destroyed
A series of experiments was conducted in actual flights.
inncr ear-deaf-mutes.
Those with normal inner ears, when blindfolded, were able to detect motion
changes during the flight, whereas blindfolded deaf-mutes with destroyed
labyrinths were not.

3,158
Lewis, E. R.
Ann.

1919

Otol.

STUDIES OF 'HE EAR AS A MOTION SENSING ORGAN.

Rhin. & Laryng. 38:10-28
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Lewis Flight Propulsion Laboratory, Cleveland, Ohio 1956 AIRPIANE CRASHIMPACT LOADS, CRASH INJURIESAND PRINCIPLES OF SEAT DESIGN FOR CRASH
WORTHINESS
(Paper, NACA Confer'ýnce, April 17, 1.956)

3,160
Lewis Flight Propulsion
1957
ACCELERATIONS IN FIGHTER AIRPLA"NrE CRASM-S.
(Lewis Flight Propulsion Lab., Cleveland Ohio) NACA RM E57Gll, Nov 4, lq57

3,161
Lewis, H.O.
1961
SHOCK TESTING WITH ELECTRODYNAMIC SHAKERS
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5. 6, 7, 1961, Washington, D.C. (Mt. Prospect, Ill.:
Institute of Environmental Sciences) Pp. 267-27b
ST2021ARY: This
of shock tests
limitations in
making testing

report should be considered solely as a preliminary description
conducted with electrodynamic shakers.
Because of the marked
time, this technique has been developed only to the point of
possible.

In the Polaris Missile System Test Services Laboratory, shakers are employed
extensively to shock-test articles weighing from 200 to 1000 pounds within the
pulse durations described abcve.
Plans are currently underway to extend the
use of this technique to all items requiring pulse durations up to 14 milliseconds.
There are sevetal areas which need further development before the
technique can be cons.dered "of age".
First, an effective and repea'table
.method of producing the desired pulses must be developed.
Then, if this technique receives sufficient acceptance, the shaker manufacturers should market the
exciters with longer stroke capabilities.
This would permnit the particular
method of conducting a shock test to be extended over a wider range of pulse
duration.
Finally, effective control of all shaker system gain settings is
mandatory if repeatable data is to be obtained.
It is hoped that other
testing agencies will participate in the development oi ..his technique,
so that it may become an accepted part of environmental testing.
(Author)
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Lewis, S.T.
& J.P. Stapp
EXPERIMENTS CONDUCTED ON A SWING DEVICE
FOR DETERMINING HUMAN TOLERANCE TO LAP BELT TYPE DECELERATIONS.
ARMDC TN 57-I, ASTIA AD 135 005

955
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1957
EXPERIMENTS CONDUCTED ON A SWING DEVICE
Lewis, S.T. and J.P. Stapp
FOR DETERMINING HUMAN TOLERANCE TO LAP BELT TYPE DECELERATIONS.
(Air Force Mis.qil,! Development Ctr., Air Research and Development Command,
ASTIA AD 135 005
Holloman AFB, New Mexico)
AFMDC TN 57-1, Dec. 1957.
ABSTRACT: Anthropomorphic dummies and human volunteer subjects were decelerated
while seated in a swing-seat device, facing forward, and being restrained by
The swing consisted of an aircraft seat, suspended
lap belts three inches wide.
by cables forming a swing-pendulum, which could be raised and dropped through
Rate of onset,
a measured vertical component and arrested by a steel cable.
magnitude, and duration are tabulated for 21 dummy tests and 19 human tests.
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1958
Lewis, S.T. & 3. Stapp
J. Aviation Med.
RESTRAINT.

HIUIAN TOLERANCE OF AIRCRAFT SEAT BELT
29:187-196

ABSTRACT: Human volunteer subjects were decelerated while restrained by a lap
belt three inches in width while seated forward-facing in three experimental
devices:
1. An aircraft seat hanging by 20-foot cables forming a swing-pendulum,
which could be raised and dropped through a measured vertical component and
arrested by a steel cable;
2.
A sled, 'on a 120-foot track, propelled by an ejection seat Mi-Al catapult and decelerated by water inertia brakes; and
3.
A catapult accelerating a seat by means of rubber shock cords in an
18-foot distance and decelerating it with mechanical friction brakes in thirty
inches or lcss.
Rate of onset, magnitude and duration of force are tabulated for 30 human
Air transport crash protection is discussed as well as tolerance
experiments.
limits to the application of crash-type mechanical forces of the magnitude
investigated by these experiments.
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Ley, Willy
1928
DIE MOGLICHKEIT DER WELT~rtUMFAHRT: ALLGEMEIfNERSTANDLICHE
(The Possibility of Space Flight:
BEITRAGE ZUM RAUMSCHIFFAHRTS-PROBLEM
General Agreement of Contributions to the Space Travel Problem)
(Leipzig: Hachmeister und Tahl, 1928)
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Ley, Willy 1957 ROCKETS,
(Viking, New York, 1957)

MISSILES AND SPACE TRAVEL

ABSTRACT:
Said, by the author, to be complete as far as publications in boak
or pamphlet form are concerned.
No periodical articles are included.
Arrangement is by language - English, French, German, Italian, Russian,
Dutch anl Danish.
Separate listings are devoted to historical works; books on related
themes; and imaginative literature on space travel.
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THE LONG HISTORY OF SPACE TRAVEL.
1958
Ley, Willy
In Ten Steps Into Space, The Franklin Institute, Philadelphia,
Monograph No. 6, pp. 1-11, Dec. 1958.

Pa.,

3,168
G FORCES
1961
Ley, W.
Space World 1:44-45, Aug.

1961
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Libber, L. M.
1957
SOME THRESHOLDS OF INJURY FROM APPLICATION OF HIGH LINEAR
ACCELERATIVE FORCE TO RATS.
J. Aviation Med. 28(2):166-170, April 1957.
CONCLUSIONS:
In spite of the difficulties involved, some generalized conclusions
can be Orawn from this study on rats:
1. Increasing the duration of applied linear acceleration lowers the threshold peak G necessary to produce bone fracture.
2.
Increasing the duration of applied linear acceleration has little
effect
on the threshold peak G necessary to produce either intraventricular or subdural
hemorrhages.
3.
Increasing the duration of applied linear acceleration lowers the peak
G necessary to produce corneal reflex loss considerably.
4. The threshold peak G necessary to produce corneal reflex loss is considerably higher than those necessary for intraventricular and subdural hemorrhages.
5.
The thresholds for intraventriLular and subdural hemorrhage are very
similar and are probably som".what lower than those reported.
6.
It is possible that the sequence of injury which would occur witn increasing level cf G is:
intracranial hemorrhage, fracture and loss of corneal
reflex.

- 957
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1958
Libbey, B. W.
TEST VEHICLES.
Aug. 1958

EVALUATION MEASUREMENTS OF ENERGY ABSORBING BUMPERS ON
(Master's Thesis for MS in ME, University of Minnesota)
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1961
ANALYTICAL INVESTIGATION OF AN
Lichtenstein, J. H. & T. M. Carney
ACCELERATION AUTOPILOT FOR CONTROL OF THE IMPACT POINT OF A BALLISTIC
MISSILE DURING REENTRY.
(National Aeronautics and Space Administration, Washington, D. C.)
NASA -TN D-416, September 1960.

3,172
VERTIGO AND NYSTAGMUS RESPONSES TO CALORIC STIMULI
1961
Lidvall, H. F.
RJPEATED AT SHORT INTERVALS.
Acta Oto-laryngol. 53: 33-44.
ABSTRACT:
Repeated monoaural caloric stimulations with water of constant
tem'perature at intervals of 10 minutes brought'about a progressive decline of
the vertigo and nystagmus responses as measured ly thc mean values of the
latency, duration an' maximum intensity of the vertigo, the duration of the
nystagmus and the total number of nyst-agmic beats.
The calorization series were paired so that they differed in regard to (1) only
•he labyrinth (left or right), (2) only thi temperature of the water (warm
The
or cold), or (3) both the labyrinth and the temperature of the water.
maximum intensity of the vertigo in the second of a paired series appeared to
be independent of that in the first series, regardless of the type of pairing.
The decline in the vertigo response thus appeared tD show a directional
specificity linked to the direction of the cupular deflexion in the individual
lateral semicircular canal.
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1961
VERTIGO AND NYSTAGMUS RESPJNSES TO CALORIC STIMULI
Lidvall, H. F.
REPFATED AT SHORT AND LONG INTERVALS.
Acta Oto-laryngol. 53:507-518.
AESTRACT: Experiments on 50 young, and, from an owoneurological point of view,
"rormal" subjects, showed a decline of the average vertigo and nystagmus respcnses to repeated monoaural caloric stimulations with water at 300 C.
This raýponse decline (R.D.) oc f•i'ed both at shor (8 min) and long (24 hours
at a central mechanism was
or more) -nterstimuli intervals, which indicates
Statistical analysis disclosed some traits
responsibi. for this phenomenon.
in the response pattern characteristic of habituatLon.

958

I
Of practical interest is the observation that, even when an interval of two
weeks elapsed between the first and second irrigations the nystagmus response
to the second irrigation was significantly weaker. This R.D. was more marked
in latency, total number of beats and dysrhythmia than in the duration of the
nystagmus response.
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1954
A STUDY OF THE ACCELERATION DAMPER BASED UPON
Lieber, P. & R. Duffy
AN EXACT THEORY AND THE ELECTRIC ANALOG.
(Rensselaer Polytechnic Institute, Troy, N.Y.)
Rept. No. TR AE-5410, 30 Dec. 1954.
ASTIA AD 55 831.
ABSTRACT: An analysis was made by means of an 'analog computer of a sin~gle unit
acceleration damper attached to a non-uniform cantilevered beam. The accuracy
of these calculations was limited by the approximate representation used tor
the nonunifucm beam and also thru the process by which the mechanism of impact
is described.
The choice of 4 elastically coupled stations for representing
the beam resulted in a close apprýNmation to the true mode.
The effects of the
following parameters were evaluated:•coefficient of restitution, mass ratio, and
the ratio of amplitude of oscillation to the free path of the impacting mass.
These results proved helpful in guiding the application of an acceleration damper
to controlling the vibration of specific systems. .

3,175
Lieberman, J.,I.
I. Lasky, S. I. Dulkin & 0. E. Lobstein
1957
SERUM GLUTAMIC-OXALACETIC TRANSAMINASE ACTIVITY IN CONDITIONS
ASSOCIATED WITH MYOCARDIAL INFARCTION.
I.
BODILY TRAUMA.
Annals of Internal Medicine 46(3):485-596, March 1957.
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1944
THE EFFECT OF HYOSCINE ON NOTION SICKNESS IN AIRCRAFT.
Lilienthal, J. L.
(Naval School of Aviatil. Medicine, Pensacola, Fla.) Research Rept. X-252.
1., 1 May 1944

4
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Lilienthal, J. L.
1945
THE EFFECT OF HYOSCINE ON MOTION SICKNESS IN AIRCRAFT:
INDIVIDUAL THERAPY OF MOTION SUSCEPTIBLE SUBJECTS.
(,%'aval School of
Aviation Medicine, Pensacola, Fla.)
Research Rept. X-252.2., 2 March 1945
ATI-70 114

S1U,•h\RY:
I) Forty-five individuals who had experienced a disabling degree of airsickness were studied with reference to the efficacy 6f hyoscine hydrobromide
2) The previous flIght
(0.6 mgm. perorally) as a preventive of airsickness.
experience of members of the test group ranged from totally inexperienced aerial
photography students to veteran personnel with more than 2000 hours of flight time
3) Th, experienced m-mbtrs were well protected from airsickness by 0.6 mgm. of
hyoscine whether exposed to turbulence or acrobatics.
Among the inexk:,erienced grouo,.
there were several complete or partial failures, but in the majority hyoscine prove€
to he a potent preventive.
4) There was no evidence that hyoscine delayed or preverted adaptation to motion in flight.
CON',CLUSIONS:
1) llyscine is a safe and effective 'preventive of airsickness in
susceptible individuals.
2) The efficacy of hyoscine suggests a wider usefulness
in effect ing a rapid adaptation to motion in aircraft in certain phases of aviation

3,178
Lilienthal, J. L.
1945
MOTION SICKNESS.
(Naval School of Aviation Medicine, Pensacola,
X-72, 22 Jan. 1945

Fla.)

Research Rept.
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Lincoln Laboratory 1956 BIBLIOGRAPHY OF SCIENTIFIC AND ENGINEERING PAPERS
P4-1
56
(Lincoln Laboratory, Massachusetts Institute of Technology)Contract No.
AF 19(122)-458.
ASTIA AD 24972
ABSTRACT:
This bibliography is composed of journal articles, meeting papers,
and theses concerning science and engineering.
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Lincoln Laboratory
JUNE l9oO
Lincý,'in Laboratory,

1960

ABSTRACTS,

SCIENTIFIC AND ENGINEERING PAPERS,

Massachusetts Institute of Technology

Contract No.

AF 19(b04)-52;00

ABSTRACC: This publication lists, by Lincoln Laboratory author, abstracts of
articles published in the technical journals and papers presented at meetings
of the scientific societies.

960

Included also are abstracts of work performed under Lincoln sponsorship
or by consultants to the Laboratory, and, in Section A, of these6 submitted for
advanced degrees.
The period covered by this report is July 1, 1956 - April 15, 1960.
An
earlier edition, published in 195o and now out of print,
from the period July 1, 1954 - June 30, 1936.

includes abstracts
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Lincoln Laboratory
1961 UNCLASSIFIED PUBLICATIONS OF LINCOLN LA\WORATORY
Lincoln Laboratory, Massachusetts Institute of Technology
Contract No.
AF 19(604)-7400
ASTIA AD 264 714

ABSTRACT:
This reports lists
all technical reports, G-repoits, journal articles,
meeting speeches, technical memorandums, Linc'ola Manuals, special reports, and
translations published by Lincoln Laboratories.
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Lindberg, E,. F., W. F. Sutterer, H. W. Narzhall, R. N. lkadley, & E. H. Wood
1960
TMLE EFFECT OF HEAkDWARD ACC2LERATION ON CARDIAC OUTPUT.
Abstract.

ABSTRACT.
Measurements of cardiac output by dye dilution and of heart rate,
stroke volume, vean arterial
pressure at heart level, and s
v,
ivwscular resis-.
tance were made in six subjects in the seated position u-.Ur,-g a Ltal
of 51 1minute exposures to 2, 3, and 4 g levels of h,-adJard ac
t,
prod~ced ',v a
human centrifug . Comparison' of the average values obtain-d 20 to -0 seconds
after the onset of acceleration with data from 31 i-itersprsi'd coitrol dctemrinations when the entrifuge was stationary revealed dccrea=,'s of 7.' 18, and 22 per
cent in cardiac output and of 24, 37, and 49 per cent in stroke volum•Lsystemic
vascular resist nce increased 17, 41, and 59 per cen= during accelerat.ons of 2,
3, and 4 g, res ectively.
Inflation of an anti-g suit to a pressure of 200 rmn. of
mercury during ccelerations had no systematic effect excc'•t for an av.ra-e
increase in mea arterial pressure of 15 nun. of r.mercur'; above tL•'
. obtained

without inflati n.
In five of the same subjects acceler.-tion wao ',Vn,,,hened tN
10 minutes and
asurements were made at 2 -minute intervals 25, 24, anin 17 times
at the levels o 2, 3, and 3ý g, respectively.
After the initial
effects of these
exposures, syst matic alterations from the valukes obtained durin. the first
minute were not observed.
(The Phyiiolo,,ist 3(3):105, A•g.
19o0)

1960
Lindberg, E. F., 1'. F. Sutterer, 11. W. !,larshall, R. N. Headley & E. H1. Wood
\•sU'L2
oF cARDIAC OU'rPUT DURING I|EAL0.\AkRD ACCELER•ATION USING TME DYEO
DILUTION TECILNIQUE.
Aerospace Medicine JI(l0):817-834.
stroke volume, mean arterial
SUX,"2%RY :
leasurement of Cardiac output, heart rats,
pressure and systemic vascular resistance were made in six subjects in the seated
position during a total of tifty-ona exposures for one minute to 2, 3 and .,
The detrniinalevels of headward acceleration produced by a hum~an centrifuge.

tioos of cardiac output by the indicator-dilution technique as well az measurement
of, the other variables mentioned were imde during, the period twenty to forty
Although thcre was a wide variability
seconds after the onset of acceleration.
in the results, comparison of the average values during acceleration with data
from thirty-one interspcrted c, ntrol determinations when the centrifuge ý,as stationary revealed decreases of 7, 18 and 22 per cent in cardiac output and decreas-

es of 24, 37 and 49 per cent in stroke volume during accelerations of 2, 3 and 4
Increases in heart rate of 14, 35 and 5o per cent, in mtan
G, respecitvelv.
aortic pressure of 9, 21 and 27 per cent in systemic vascular resistance of 17,
41 iad i9 per cent ;ere de:!onstrated ducing the 2, 3 and 4 G accelerations,
It zhould be emphasized that these results are pertinent only to
respectivvly.
They cannot
the pe::od twenty to rorty seconds after the onset ot acceleration.
dring other periods of an
'lace
aý, an miditaation of change,e. tahing
i'/tevn seconds of accehlration
e x ., -,-!e, particularly nrt during the intitiAll
wkcn 'olood pressure at htead level is sevvrly reduced and dram.;tic cardiovascular
alterations are taking place.
nilattion ci the g-3A anti-g suit to 200 run. It. pressure during 4cceleration (lid
.not produce a significant syý:teratic difierenke in the parameters measured except
ior the rnean aortic pressure whicb was eleva ted to an average of 15 mm. Itg above
The levels
of the suit.
the valuLs obtaineId during exposures withou! ir.tlatin
o, acceleration associated with equivale.t degrees of visual iinpairment in these
six suhjects were elevated approximately I C by inflhtion of the g-L-ti suit during
The results support the concept that this. protection against
the exposure.
"Jevelo m-ýent.of visual symptoms is related to the degree.of bypertension at heart
level produced by inflation of the suit chiefly as a result of an increase

in

systemic vascular resistance and that an increase in c ardiac output is not a
(Author)
major factor in this regard.
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1960
W. F.. Sutterer, H. W. Marshall, R. N. 1eadle\ & E. H. Wood
L. F.
OF C-R)IAC OUTPUT DURINC 1EADARD ACCELERATION USING THE
'"NT U
1ASL
DY' -DILUTlO'! TVC1INIQI '.i
,er: 31st Annual .,eeting of the Aerospace Medical Association, Anericana
tiote I, loal Harbour, Miami Beach, Fla., May 9-11, 1960)

LiEdb.i;,
L.;

the cardiac outputs of six trained centrifuge subjects in the seated
A.STh\CT:
determAined twenty-seven timvb at .1 G and at interspersed intervals
were
p'ý,-zion
,!..ril:; :;.ve.tentwenty-two and twelve one-mianute exposures to 2, 3 and 4 G
respectively, by- !,means ot the Mayo Clinic centrifue.-.
acicrations
.Lc.;d
Twýn"ty
.er acee".rating to l.5 G, a 2 G per second rate of onset was achiev\,-.

-

962

-

seconds after reaching the desired level of acceleration, a "slug" injection of
cardio-green dye was made into the right atrium via a No. 5 Lehman catheter which
was advanced into the heart from the left arm after percutaneous puncture of an
antecubital vein. Both radial and atrial pressures were recorded continuously
except during injecticn of dye or sampling.
The electrocardiogram; respiratory
rate, ear opacity, ear opacity pulse, esophagela pressure and reaction times to
central and peripheral light signals also were recorded.
Results indicate wide
variations and inconsistent changes in cardiac outputs.
Inflation of a G-4A antiG suit to 200 mum.of mercury increased the range of alterations in cardiac output.
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1961
Lindberg, E.F., H.W. Marshall, W.F. Sutterer, T.F. McGuire & E.H. Wood
STUDIES OF CARDIAC OUTPUT AND CIRCULATORY PRESSURES IN HUMAN BEINGS DURIZG
FORWARD ACCELERATION.
(Paper, 32nd AnnualMeeting of the Aerospace Medical Assoc., Palmer House,
Chicago, Illinois, April 24-27, 1961)
ABSTRACT: Six healthy physicians were exposed to varying periods of forward
acceleration of up to 10 minutes' duration at plateau levels of 3, 3.5 and 5 g
produced by a human centrifuge. The subjects were supported in the supine seated
position by a nylon net stretched tightly over a contoured metal frame, with the
back elevated 21 degrees in the direction of acceleration.
Measurements of
cardiac output on the basis of dye-dilution curves recorded at the radial artery
with injections of dye into the right atrium were made a total of 29, 30, and
control (Ig) determinations of cardiac output were done prior to and after the
80 determinations carried out during rotation in the centrifuge.
In addition,
five of the six subjects' output were done prior to and after the 80 determinations carried out during rotation in the centrifuge.
In addition, five of the
six subjects' outputs were determined five separate times in rapid succession
during a 10-minute period in which the centrifuge was stationary.
Continuous
recordings of right atrial and aortic pressures as well as respirations, heart
rate, ear opacity, ear opacity pulse and oxygen saturation of arterial blood
were made in the control situation and during exposures to acceleration.
Results indicate relatively little
change or slight increases in cardiac
output up to levels of 5 g forward accleration when compared with control
determinations perfotmed at I g. Whe-n these accelerations were prolonged up
to 10 minutes' duration, the cardiac output remained stable and there were no
overt signs of decompensation.
Forward acceleration produced significant
increases in right atrial pressure from the average of 8 mm. mercury during
control conditions (1g) up to an average of 22 mm. mercury at the onset of
exposure to 5 g.
Consistent increases in intraesophageal press,'re of similar
magnitude were noted in the three subjects in whom this variable was recorded;.
likewise, a consistent increase in mean aortic pressure was recorded in all
subjects during exposure to acceleration. (Aerospace Med. 32(3):239, Mar. 1961)
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Lindhard, J.
Skand.

1913
EFFECT OF POSTURE ON THE OUTPUT OF THE HEART.
Arch. Physiol. 30:395-408

3,187T
Lindsley, D. B., & G. R. Wendt 1944 STUDIES IN MOTION qIC.NESS: II. AN,
INVESTIGATION INTO THE RELATIONSHIP OF THE ELECTROENCEPHALOGRAM
TO MOTION SICKNESS SUSCEPTIBILITY.
(Civil Aeronautics Administration,
Washington, D. C. ) De-- 1944; Reptý. No. 40.
SUY\hARY: In the following study an analysis was made of the occipital,
pre-central and frontal EEG's of 10 motion-sickness susceptible male
college students and 10 non-susceptibles selectedby means of a motionsickness history questionnaire.
Susceptibles were those who were subject
to one or more forms of motion sickness at the time of taking the
questionnaire; all were in the most susceptible 5 per cent of the total
group.
Non-susceptibles were those who had experience on all vehicles
and devices listed on the questionnaire and who had never been motion
sick; 7 per cent of the total population of-students fell in this category.
The expectation was that if susceptibility is the result of a deviant
condition of higher nervous activity, then those two groups, selected
from the extremes of the population, might be clearly differentiated
by their EEG's.
The results, however, did not confirm this expectation.

The EEG's of the two groups did not differ significantly with respect

to normal characteristics of the EEG (alpha frequency, amplitude, and
per cent time) or in abnormal tendencies (5-7 sec. activity from precentral loads and abnormal response to hyperventilation).
From the
findings it may be concluded that susceptibility to sickness from motion
is not accompanied characteristically by a deviant condition of high
nervous activity as represented by the electroencephalogram.
(CAA)

3,188
Linnell R D. 1958 VERTICAL RE-ENTRY INTO THE EARTH'S ATMOSPHERE FOR
BOTH LIGHT AiiD HEAVY BODIES
Jet Propul.
28:329-330,
May 1958
ABSTRACT: A solution for the velocity of a body during vertical re-entry
into the earth's atmosphere is presented.

3,189
Lipkin, N±., & H.-L-.-Ratcliffe-1954 -- SOME EFFECTS OF CYCLIC ACCELERATION----IN RHESUS MONKEYS.
(Naval Air Development Ctr., Johr-ville, Pa.)
NADC-MA-5404; 4 May 1954 ASTIA AD-36 626
See also Aviation Med. 25(6):594-599.
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ABSTRACT: The effects of cyclic accleration on rhesus monkey, were
cc.mpared wil" the'-effects of positive and negative acceluratit i. Animals
exposed to cyclic acceleration exhibited no change in external appearance,
but tissue damage to internal organs was presunt. 'This damag,- could
(i) yascula: congestion, edema,' and
be grouped into 3 categories:
and (3) separation of
thro0,),
hyaline
of
formation
(2)
hemorrhage;
parenchymal liver cells. Details are included conce:ning the ':roc,!dure,
;t•.ortem
the fihal results, and tha significance of the experiments.
examinations are presented in a report of each 'monkey. Each r-port
(,'TIA)
outlines the gross and microscopic findings of each organ.
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1954
Lipkin, M. and Ratcliffe, H. L.
IN RHESUS MONKEYS. lAviation Ned.

SOME EFFECTS OF CYCLIC
25(6):594-599.

\CCELERATION

SUMIARY: In this study, eighteen rhesus monkeys (Macaca mulatta) were
subjected to Acceleration forces of either 25 G or 35 G, which were
Two monkeys were
combined with. from 30 to 150 rotations per minute.
accelerated to 25 and 35 G, then allowed to decelerate while i-cing
All animals were sacrificed with
rotated at 110 turns per minute.
six hours after exposure.
to
one
intravenous ::embutal within
tissue damage in internal organs
revealed
Pose-mortem examination
The damage could
of all animals exposed to this type of acceleration.
be grouped in three categories: (I) vascular congestion, edema, and
hemorrhage; (2) formation of hyaline thrombi, and,(3)separation of
parenchymal liver cells.
dde with rhesus monkeys unexposed to acceleration,
A comparison is -..
and with others'exposed to positivu and negative acceleration of 40 G.
It is suggested that the above-mentioned effects of cyclic acceleration
are the result of more profound changes than can be accounted for on
the basis of intravascular pressure rise due to the acceleration forces.
It is recommended that the possible implications of these studies to the
man in high'performance aircraft be given furtherstudy.

3,191
TRAJECTORIES OF UWJARD SEAT EJECTION
1948
Lippisch, A.M., R. Noble
(Naval Air Material Center, Aeronautical Medical Equipment Lab.,
TED NAM 256005, Report-No. 6, Nov•.1948.
Philadelphia, Pa.)
ASTIA ATI 57 511
ABSTRACT: A method for determining the trajectory of a man and seat ejected
upward from a moving aircraft when the initial conditions of flight and ejection
are known has been lorived. The mathema-tical-derivatfon-ishighly- complex, but-.
the solution of the differential equations of motion yields a set of equations
fro-m which the position of the ejected body with respect to ground or to a
poinz in space can be easily determined when the seven parameters which comorise
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t;e i..tial conditions necessary for accurate calculation are airplane speed,
direcz*on and angle of inclination of flight, flight altitude, ejection ve;ocity,
angle of the seat guide rails with respect to the vertical, weig'.t of the ejectA parti-'1"r fcrm of the method preed mass, and air resistance of the mass.
sented can be used to determine the initial conditions of flight-and ejection
which are necessary for specified clear~"L- of aircraft for particular dimenA preliminary investigati.n of the effect of the variation of four of
sions.
The method for calculating the space and
the seven parameters is presented.
time trajectories of the ejected i,.6s is given, and a comparison of ,
+ic ns is shown. This
a
fli -'. cePt trajvctory data with theoretical
and of the effects of the variable on the path of
analysis of tr~ject•i=
Lhe ejected body is able to serve as a check and assurance of the validity and
completeness of the aero-medical and engineering studies.

3,192
1947 MECHANICS OF SKULL
LisLnr, H. R., E. S. Gurdjian & J. E. Webster
?RACTURE Proc. Soc. Exp. Stress Analysis 7(l):61-70.
See also: Paper presented at the annual meeting of the Society for
Experimental Stress Analysis, New York, Dec. 4, 1948.

)•

3,1.3
1948 MECHANICS OF
Lissnrr, H. R., E. S. Gurdjian and J. E. Webster
SKULL FRACTURE
(Paper, annual meeting of the Society for Experimental Stress
Analysis, New York, 1948)
See also: Proc. Soc. Exp. Stress Analysis, 7 (1):61-70.

3,194
EXPERIMENTAL AND CLINICAL SKULL FRACTURES.
1952
Lissner, H. R.
Instructional Course Lectures, Amer. Acad. Orth. Sur&. 9:277-281

3,195
1956
Lissnor, H. R. and F. G. Evans
8:310-322.
Clinical Orthooaedics.

ENGINEERING ASPECTS OF FRACTURES.
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Lissner, H. R., M. Lebow & F. G. Evans
1960
EXPERIMENTAL STUDIES ON THE
RELATION BETWEEN ACCELERATION AND INTRACRANIAL PRESSURE CHANGES IN MAN.
Surg.. Gynec., & Obstet. 111(3):329-338, Sept. 1960.
The problens primarily investigated in the present studies are: (a)
ABSTRACT:
ihether or not the body weight augmented the impact of the head against an automobile instrument panel, i.e., whether the fact that the body was attached to
the head produced a more severe impact to the head than if the head alone were
dropped on the instrument panel as in previous investigations; (b) the relationship between acceleration and intracranial pressure produced when the head struck
a thin steel plate, an automobile instrument panel, and a large steel block;
(c) the time duration of the pressures and accelerations occurring during impact
of the head; and (d) the probable intracranial pressure and its tirw. duration
accompanying concussion.
Twenty-three drops, divided into 5 series of tests, were made with the embalmed
The apparatus and instrumentation, as
bodies of 4 adult wiite male cadavers.
well as the method of making the drops, are described and illustrated.

3,197
Lissner, H. R. Mar. 1961 BIOMECHANICS RESEARCH.
Education 51(7) 594-598.

Journal of Engineering

ABSTRACT: The author describes the tests conducted by the Biomechanics
research center at Wayne State University on the strength characteristics
of human bone during impact and acceleration.

3,198
EFFECTS OF ACCELERATION ON THE HUMAN SKELETON
Lissner, H. R.
1961
'(Wayne State University, Detroit, Michigan) June 1961

3,199
Lissner, H. R., & E. S. Gurdjian 1961 EXPERIMENTAL CEREBRAL CONCUSSION.
American Society of Mechanical Engineers, New York, New York)
Report No. 60-WA-273.

3,2001
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1961 IMPACT STUDIES IN UNITED STAtES UNIVERSITIES
Lissner, H.R.
(Paper, Symposium On Impact Atceleration Stress, Brooks Air Force Base, San
Antonio, Texas, November 27-29, 1961)

/1
/

. 967

.

3,201
1961 AN OUTLINE OF CURRENT RESEARCH AND OBJECTIVES OF FUTURE
Lissner, ':.R.
CONTRIBUTIONS TO INVESTIGATIONS OF IMPACT INJURIES BY UNITED STATES
UNIVERSITIES
(Paper, Wayne State University, November 22, 1961)
IL is futile to attempt to obtain a generalized approach to impact
ABSTRACT:
The mechanism of injury due to impact in all regions of the body,
injury.
and the mechanism of injury of all bodily organs and their attachments must be
studied individually; and impact can be provided by objects of various sizes and
In order
shapes which will have a significant effect on the injury produced.
to determine the type of injury, it will be necessary to devise instrumentation
of a particular and special sort for making measurements within the body of
All data obtained in impact investigations must be evaluated
living animIls.
Another problem which should be investigated concurrently with
statistically.
injury production is how best to provide protection against injury under various
Since research of this type must be undertaken by teams
impact conditions.
from various disciplines involved in the problem,. 1 believe that universities
One problem is
are particularly well suited to conduct such investigations.
effort.
a
team
in
to get people to work together

3,202
BIONECHANICS - WHAT IS IT?
1962
Lissner, H. R.
(Paper, Winter Annual Meeting, New York, N. Y., Nov. 25-30, 1962, of the
ASME Paper No. 62-WA-232
American Society of Mechanical Engineers)

3,203
DEFORMATION STUDIES OF THE BONES OF THE FACE
1962
Lissner, H. R.
(Wayne State University, Detroit, Michigan) May 1962

3,204
1962 HUMAN AND ANIMAL IMPACT STUDIES IN U.S. UNIVERSITIES
.Aissner, H.R.
Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 61-68)
ABSTRACT: Questionnaires were sent to the Deans of 158 engineering colleges and
63 medical schools in the United States to determine to what extent their
institutions were engaged in studies involving impacts to animals and humans.
The results of this survey will be presented.
The research being conducted can be classified into three separate cateIn che first category are the investigations coverinp planned automobile
gories.
In the second category are the surveys being conducted to determine
collisions.
In the third
:he actual injuries resulting in highway automobile collisions.
category we find investigations being conducted with impacts applied directly
to animals and humans.
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Livingston, P. C.
Fugax), Bri•t.

1939 THE PROBLEM OF BLACKOUT IN AVIATION.
J. Sug. 26:749-756.

(Amaurosis

ABSTRACT: The first impression derived from the terrific impact of the
aircraft against the resistance of the air at the point of turn ib one
of intense bodily strain producing what might be described as a "concertina sensation".
Loops out of a dive may produce only discomfort with a suspicion of
visual uncertainty at 200 m.p.h. There may be dimness of percept 3n of
the ground and a sensation may be caused as though the accomodati n had
been overtaxed by bringing print too near the eyes.
A favored view of causation of '"black-out" is one based on the co Ipressing
influence of intra=ocular pressure upon the central retinal artery and
The vessels are believed to colapse because the systolic
its branches.
artery is seriously impaired, and the intraophthalmic
the
in
drive
ocular tension of 20 mm. of mercury provides an impassable resistance.
(The author does not
Thus, retinal nutrition is brought to a standstill.
agree fully with this view)
The retina is peculiar in so much as it is more dependent upon oxygen
for the maintenance of its vitaility and fuu'tion t. in any other tissue
It was found that the oxygen demmand represents a
within the body.
Were the retina deprived
four-fold value over that of other structures.
actually compressed
vessels
the
were
and
completely of its blood supply
damage to
permanent
of
risk
definite
a
be
to extinction, there would
The process
recorded.
been
never
has
This
the tisual'receptor mechanism.
retardation
rather
but
denudation,
vascular
may not be one of complete
of the existing flow.
Free use of oxygen has little
CO2 seems to be beneficial.

effect on the onset of black-out, while

3,206
1942 FLYING PERSONNEL RESEARCH COý.MTTEE APPARATUS FOR INVESTILivingston, P.C.
of Aviation
GATING VISUAL REACTIONS IN RELATION TO AIRSICKNESS (RAF, Institute
852
AD-206
ASTIA
1942,
Medicine, Farnborough) F.P.R.C. 463; May
from
Fifteen personnel from A.C.R.C. selected at the National Hospital
ABSTRACT:
Polytechniv
Northampton
the
to
sent
were
swings
on
sickness
for
among those examined
to undergo the visual test. No records accompanied them, so that the experiment
was uninfluenced by previous knowledge of their reactions to swinging, in which
they might or might not have been affected.
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The results of the vision test were graded according to their performances when
putting the loop over the pin; that is to say during the second half of the full
test. Notes were made with regard to the onset of swaying and any indication of
Where such signs appeared to be sufficiently marked to merit
pallor, or sweating.
mention those added weight to any shown assessment as indicated from the use of
the loop and pin test. The results at the Northampton Polytechnic (Visual Tests)
are compared with those obtained at the National Hospital (Swinging Tests) in this
report.

3,207

(ON THE FEASIBIL0 VOZMOSHNOSTI MEZHPLANETNYKH POLETOV.
1956
Livshits, G. SH.,
izdatel'
gosudarstvennoe
Kazakhskoe
(Alma-Ata:
ITY OF IN2RLNETARY FLIGHT)
stvo, 1956)
Space travel and problems connected with its realization are depicted in
A3ST.IACT:
popular language to acquaint the layman with the tremendous difficulties of
A chapter entitled "Preparation for the Realization of Inachieving space flight.
terplanetary Flight" reviews historical progress of astronautics from the first
It also sunmmarize;
rocket flights to modern animal rocket experiments and sputniks.
forces,
deceleration
and
the findings related to overcoming effects of acceleration
etc.
radiation,
cosmic
and
solar
weightlessness, creation of cabin atmosphere,
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3,209
HUMAN CAPABILITIES IN THE PRONE AND SUPINE
1962
Lockheed Aircraft Coip.
(Lockheed Aircraft Corp.,
POSITIONS: AN ANNOTATED BIBLIOGRAPHf.
Sunnyvale, Calif.) Report no. 3-80-62-8; ASTIA AD-278 653; May 1962
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3,210
Lockheed Missiles & Space Company 1961 SPECIAL BIBLIOGRAPHIES (Lockheed
Missiles & Space Company, Sunnyvale, California) ASTIA AD 267868
ABSTRACT: This publication presents a compilation of special bibliographies
from the Lockheed Missiles & Space Company for the years 1959-1961.

3,211
Loeb, A.A.
1955 STUDY OF THE IMACT OF A SPHERE ON A SEMI-INFINITE SLAB FOR USE
IN DROP-TOWER (Samuel Feltman Ammunition Labs., Picatinny Arsenal, Dover, N.1
Technical rept. no. 2173, proj. no. TAI-2707; July 1955; ASTIA.AD-68 347.

ABSTRACT: "A mathematical analysis has been developed to describe the physical va4
ations of deflection, -load, velocity, antd acceleration which take place during the
impact of a sphere on a,horizontal surface.
The analytical expressions have been
modified by experimentally determined constants to make them specifically useful i4
the interpretation of impact results secured with a drop tower which is utilized
in the testing and evaluation of ammunition components and complete rounds. Expre$sions have been obtained which make possible the determination of peak acceleratioa,
or setback, to an accuracy of 20% with variations in the height of drop, weight of
the. falling body, and geometrical configuration of the impacting surfaces as well
as in the material used for the impacting surfaces.
Experimental tests have been
performed to verify the analytical equation and to evaluate the modifying constant
used to correlate the theoretical and the experimental res',lts.
On the basis of
this development and investigation, several extensions of this project appear
desirable. A determination of coefficients of restitution, a dynamic analysis of
the impact problem considering the nodes of vibration, and further refinement of
the experimental equipment all appear to be desirable extensions of this work."
(SMAL summary)

3,212
Logan, J. ed. 1953 THE COMPLETE BOOK OF OUTER SPACE (New York: Maco
Magazine Corp., 1953)
ABSTRACT: A short collection of non-technical articles and lectures
on space flight by authorities on rocket propulsion and space medicine.
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ON THE PREPARATION OF IMAN FOR
1962
Loginov, Bladislav & Leinoid Salmanov
FLIGHTS INTO THE COSMOS
(Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB,
ASTIA AD 292 615
20 Nov. 1962.
FTD-TT-62-1592/I+2+4
Kommunist, September 8, 1962, P. 3
Original Source:

Ohio)

The immediate preparation of man for flight into the cosmos began
ABSTRACT:
Scientists of biology
with the creation in our country of heavy cosmic ships.
and medicine, together with engineers, began an intensive study of the influence
In
of the factors of cosmic space on the organisms of human beings and animals.
cosmic flight a man encounters many effects diffexent from those on earth.
In'the first
These factors of cosmic flight may be divided into three groups.
group arc extremely low barometric pressure, the absence of molecular oxygen,
cosmic radiation, severe temperature conditions, the danger of meteors, etc.
In the second are included the noise*, vibration, and accelerations experienced
over the powered portions of the ascent and descent of the craft, and also the
The third group consist3 of
weightlessness during the time of orbital flight.
atmosphere of the cabin, the work and rest schedule
the effect of the artificial
without the 24-hour time periods to which man is accustomed, the peculiarities
This article
in eating, restriction of movement, psychological strain, etc.
contains de'tails on the selection of the pilot-cosmonauts and their scientifically
based preparation and training.

3,214
EFFECT OF ALTERATIONS IN
Loinan, J., W. Dameshek, A. Myerson, & D. Goldman 1936
I. PRESSURE IN THE
POSTURE ON THE INTPRA-ARTERIAL BLOOD PRESSURE IN MAN.
Arch. Neurol.
CAROTID, BRACHIAL AND FEMORAL ARTERIES IN NORMAL SUBJECTS.
(Chicago)
Psychiat. 35:1216-1224
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THE INFLUENCE OF POSITIVE FOOT1941
Lombard, C.F., and D.R. Drury
OF A SUBJECT (PILOT) TO
ABILITY
THE
UPON
TO-HEAD RADIAL ACCELERATION
( University of Southern Calif., School
MANIULATE A CONTROL STICK.
Contract N60ri77, Task 1, 31 March 1941
of Medicine, Los Angeles)

By the use of an airplane control ýtick, modified and spring loadABSTRACT:
ed, subjects were tested for their ability to manipulate the control stick
in tracing a six-lobed clover leaf pattern while under the influence of
The
increased positive radial acceleration (G) directed from foot to head.
positive C was obtained by the use of a human centrifuge of 25-foot radius.
The time to trace the pattern, with stick loading constant, decreased
progressively from 23 stconds at 1 G to 17 seconds at 4 G, with no further
change up to 6 G.
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POSflIV:1 (FOCT
L,-',
1947
T.!'.
L,.:bard, C. F. 'and D. R. Drury
PLXI.)
A\DiAL ACCELZ' ATION UPQN THE. AB!T'_Y' OF A S'JJECT (1'1LOT) TO
... ,IPUL'TE A CONT.\OL STICK.
(Ofi-ice of Naval Research, Washington, D.C.)
Contract N~ori77
July 1947

TO

control sitok, modified and spring loaded,
,O.:ýARY:
By the use of an airplane
in
ability
to manipulate the control stick
subjects were tested for their
tracing a six-lobed clover leaf n.attern while uader the infbae:-ce of increased
positive radial
acceleration
(C) directed
fron: foot to head.
'-he positive
G was obtained by the use of a human centrifuge of 25-foot ra-,.us.
with stick
The time to trace the pattern,
I G to
progressively from 33 seconds at
change up to 6 C.
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constant,
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n:) further

of 3 C did
accel:_ation
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T.,E EFFECTS OF \ECAkTIV_- kQAIAL ACCELER.TION~
1946
et al
Lo'mbard, C. F.
Ž) .
R1ESA ANIYALS (C
ON~ LVVI
(Office of Naval Research, Washing;ton, D. C.)
Contract \6ori77
January, 194S
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L&ŽoJ.C.F.
l943
HU)AN rLvc
TO FOQRCESROŽUE
3Y
)o~LsAircraft Cýý.panv, In,:., El Se-..ndo, Cat i:*) Repvrz No. ES-2 1Q072
17 Feb. '..

A2STýLkCT: H2_ýaa tollerarnce to acerttnis
revi.;wted uztd' Jisc.s se- t:I a
a'r
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Lombard, C. F., A. A. Canfield, R. C. Wilson,
THE INFLLENCE OF POSITIVE (HEAD TO FOOT)
(PILOTS') ABILITY TO EXERT MAXIMUM PULL
(Research Report to the Office of Naval
Orders I and III, Jan. 1948

N. D. Warren, & D. D. Drury 1948
CENTRIFUGAL FORCE UPON SuBJECT'S
ON AN AIRCRAFT CONTROL STICK.
Contract N6ori77, Task
Research)

3,220
TMiZ INTLUENCE OF
1948
Lombard, C. F., H.'P. Roth and D. R. Dru:y
R\DIAL ACCELERATION (CENTRIFUGAL FORCE) ON RESPIRATION IN HLUMNS
(Office of Naval Research, Washington, D. C.)
Contract N6ori77
February 1948
Also see J. Avia. Med., 19(5), October 1948
u:r',LRY: The effects of centrifugal force applied positively (head to seat)
and negatievely (seat to head) upon respiration were studied on a human
Results were as follows:
centrifuge of 25-foot radius.
Negative acceleration up to -3 G (without protective gear).
a. Slight increase in respiratory rate.
b. Decrease in tidal volume.
c.
Decrease in lung volume at end of expiration.
d. Decrease in vital capacity.
Positive acceleration up to /5 G without protective pneumatic suits or
tight belt.
Slight increase in respiratory rate.
a.
b. Incr~ase in tidal velume.
Increase in the lung volume at end of expiration
c.
d.
Decrease in vital capacity.
Positive acceleration up to ý 6 G with protective pneuma ic suit.
a.
Moderate increase in respiratory rate.
b. Decrease in tidal volume.
c.
Decrease in the lung volume at end of expiration
Positive acceleration up to / 4 G with tight abdominal b lt.
Insignificant increase in respiratory rate.
a.
Increase in tidal air volurme.
b.
c.
Increase in the lung volume at end of expiration.

3,221
Lorbard, C. F., H. P. Roth and D. R. Drury 1948 THE INFLUENCE OF RADIAL
ACCELERATION (CEN.RIFUGAL FORCE) ON RESPIRATION IN HUMANS.
SAviation Medicine, 19(5):355-364.
ABST.ALCT: The effects of centrifugal force applied postivel) (head to
sea•) and negatively (seat to head)upon respiration were studied on a
Results were as follows
human centrifuge of 25-foot radius.

-
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Negative acceleration up to -3 G (without protective gear).

a.

Slight increase in respiratory rate.

b.
c.
d.
Positive
or tight
a.
b.
c.
d.

Decrease in tidal volume.
Decrease in lung volume at end of expiration.
Decrease in vital capacity
acceleration up to.+ 5 G without protective pneumatic suits
belt.

Slight increase in respiratory rate.
increase in tidal volume.
Increase in the lung volume at end of expiration.
Decrease in vital capacity.

Positive acceleration up to + 6 G'with protective pneumatic suit.
a.
b.
c.

Moderate increase in respiratory rate.
Decrease in tidal volume.
Decrease in the lung volume at end of expiration.

Positive acceleration up to + 4 G with tight abdominal belt.
a.
b.
c.

Insignificant increase in respiratory rate.
Increase in tidal air volume.
Increase in the lung volume at end of expiration.

3,222
Lombard, C.F., H.P. Roth and D.R. Drury
1948
THE INFLUENCE OF RADIAL
ACCELERATION ( CENTRIFUGAL FORCE) ON RESPIRATION IN HMAINS.
( University of Southern Calif., School of Medicine, Los Angeles)
Contract N60ri77,
Task 1, 31 March 1951
See also J. Aviation Medicine,
19(5)x355,October 1948
ABSTRACT: The effects of centrifugal force applied positively (head to seat)
and negative (seat to head) upon respiration were studied on a human
centrifuge of 25-foot radius.
Results were as follows:
Negative acceleration up to -3 G (without protective gear)

*

p

a.
Slight increase in respiratory rate.
b.
Decrease in tidal volume.
c.
Decrease in lung volume at end of expiration.
d.
Decrease in vital capacity.
Pn'citve accpleration up to + 5 G without protective pneumatic suits or
tight belt.
a_ Slight increase in respiratory rate.
b.
Increase in tidal volume.
c., Increase in the lung volume at end of expiration.

7"
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4
d.

Decrease in vital capacity.

Positive acceleration up to + 6 C with p'otective pneumatic suit.
a.
b.
c.

Moderate increase in respiratory rate.
Decrease in tidal volume.
Decrease in the lung volume at end of expiration.

I

Positive acceleration up to +- 4 G with ti-.*ht abdominal belt.
a.
b.
c.

Insignificant increase in respiracory rate.
Increase in tidal air volume.
Increase in the lung volume at end of expiration.

3,223
HOW MUCH FORCE CAN THE BODY WITHSTAND?
1949
Lombard, Charles F.
17 Jan 1949
Aviation .'-Wek, 50(l):20-21;23-25;27-28.

3,224
PHYSIOLOGICAL, BiOCHINICAL AND ANA.TOMICAL EFFECTS
1949
Lombard, C.F.
OF ACCELERATION ON THE BODY RELATIVE TO PILOT POSITION IN HIGH-SPEED
AIRCRAFT. ( University of Southern Calif., School of Medicine,
USN Contract no. N6ori77, Task Order 1, Project no. 161-014
Los Angeles)
July 1949

3,225
1951
Lomibard, C.F., A.A. Canfield, R.C. Wilson, N.n. Warren and D.R. Drury
THE INFLUENCE OF POSITIVE (HEAD TO FOOT) CENTRIFUGAL FORCE UPON A SUBJECT'S
ABILITY TO EXERT MiAXIMM PULL ON AN AIRCRAFT CONTROL STICK.
( Universit7 of Southern Calif., School of Medicine, Los Angelee)
31 March 1951
Contract N6ori77, Tasks 1 & 2,
A&STRAC: Two series of experiments were performed on the human centrifuge
to datermine the effects of various levels of positive G (Gravitational or
centrifugal force acting from head to foot) upon the maximum pull which a
seated subject could exert on a simulated airplane control stick. using both
An "isometric" stick, having negligible deflection
arms simultaneously.
--with applied force, was used. G protection was used to avoid grey-out or
black-out.
The maximum pull which a subject can exert upon a simulated airplane control
stick does not increase with increased G. The mean maximum pull was the
same at 1 and 2 G, and decreased there after with increased Gup to and
including 5 C.

4
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Variation in arm position, measured by the angIcs of the members in
relation to the direction of the G force, di6 not significantly influence
miximum pull at 4 G. This implies L,;-t the arms are acting as rigid,
non-jointed members during maximum, pulling effort.
Th.c involunr.tary pull of the subject's arms, at I G, due to their own mass
and leverage system, increases as the angles of the members increase in
relation to the direction of G force.
involuntary pull for two arms, at 1 G, was found to exceed 10 lbs.
than 507. of the arm angles tested in those experiz.ments.

in more

3,226
STUDIES WITH THE EPICYCLIC CENTRIFUGE
1951
et al
Lombard, C. F., S. tq.Ames
ON ANIALS A.7) KU'XLNS
Twznty-second annual mceting of the Aero Medical Association in
(Paper
Denver, Colc-ado, May 1951.)
(Office of .ýaval Research, Washington,.D. C.)
Contrac.- N6or•'77
May 1951
In ord:a to better understand the effeccs of tumbling during exposure
SU2..-Y:
to high aeccelera.ional forces, such as might be encountered during escape from
high speed aircr-aft, a small centrifuge was mounted on the large University of
Anesthetized goats and apes were repeatedly
Southern California centrifuge.
exposed to accelerations up to 5 G while being rotated either about the head,
One hun,an subject was exposed on .. veral
heart or hlis, at speeds up to 72 RPM.
Motion picture. were taken to study the probLem
occasions to 2 G at 40 RPM.
cf holding the body.
I. was foand that it is extremely difficult to strap an animal or human such
The ever changing direction of
that t1-Xy w:ill not work out of the straps.
accelecajion with respect to the body makes it a writhing, flopping aggregate
Rotation about the heart appeared to be the best position.
of discordant masses.
Alood pressures measured at level of base of skull and only in the animals
s' o,-wcd, at Lhe higher stress loads, extre.:iely hitch transient pressures (900
or no observable dam•age.
plus :,m HG) whiich did little
>.ore nearly normal blood pressure and mote rapid return to the normal was

ob'served while rotating the animal about the heart.
.X>es, after recovery from the effects of the anesthetic,
aheration in behavior or faculties.

showed no apparent

sL.)ject reported no dizziness but some cuesti'onable gastric distress
4.ohuman
.e
s~~Žrai hcurs a.er
one series of exposures.
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Lombard, C.F., S.W. Ames, and S. Rosenfeld
1951
VOLUNTARY TOLERANCE OF
THE HLUiAN TO LIP'ACT ACCELERATIONS OF THE HEAD.
( Depart. of Aviat. Med.,
Univ. of Southern Calif., School of Med., Los Angeles, Calif.)
Contract N6ori77,
Task 1, 31 March 1951
22(2):109-116
See also J. Av. Med.
ABSTRACT: Voluntary, tolerances to impact blows to the head of humans have
been determined while using available protective head of humans have been
determined while using available protective headgear to reduce Or minimize the
local bruising effects.
Voluntary limits were always found to be other than the effects of acceleration
upon the head (or brain); neck pain, local bruising, etc.
Acrelerations of equal pendular masses shows that the human voluntarily
tolerated up to 34 G from a top blow, 38 G from a frontal blow, 25 G from a
blow by the side of the head and 35 G from a back blow.
The averages of voluntary tolerances showed for the :op 23 G f'r 6.0 ft lbs
at 5.8 ft per sec at 4,800 g.p.s., for the front 22 G for 4.1 ft. lbs at
4.9 ft per cec at 5,600 g.p.s.; for the side 20G for 5.7 ft at 5.6 ft per sec
at 3,500 g.p.s.; and for the back blows 18 G for 4.9 ft lbs at 5.2 ft per sec
at 3,700 g.p.s.
An approach hasI been mada to this multi~aceted problem of head injury in which
an attempt to study the effect only one factor namely impact acceleration.
Some data has been obtained but much more is indicated anU a much greater effort
by biologists in the use of engineering terms is indicated if their data is to
be useful.

3,228
Lombard,

C. F.,

S. W. Ames and S. Rosenfeld

1951

VOLUNTARY TOLERANCE OF TUE

HUMAN TO IXPACT ACCELERATIONS OF THE HEAD
J.

of Aviation Medicine 22(2):109-116, April 1951.

SM,=YRY:
Voluntary tolerances to impact blows to the head of humans bhave been
determined while using available protective headgear to reduce or minim-*ze the
local bruising effects.
Voluntary limits were always found to be other than the effects of acceleration
upon the head (or brain); neck pain, local bruising, etc.
Accelerations of equal pendular masses shows that the human voluntarily tolE:-ted
up to 34 G from a top blow, 38 G from a frontal blow, 25 G from a blow to th,
side of the head ?nd 35 G from a back blow.
The averages of voluntary tolerances showed for th'.e top 23 - for-6.0-ft
s at
5.8 ft per sec at 4,800 g.p.s.; for the front 22.G for 4.1 ft lbs at 4.9 ft
per sec at 5,600 g.p.s.; for the side 20 G for 5.7 ft at 5.6 ft per sec at
3,500 g.p.s.; and for the back blows 18 G for 4.9 ft lbs at 5.2 ft per sec at
3.700 g.p.s.
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An aoDroach has been made to this multifaceted problem of head injury in which
an attempt to study the effect only one factor namely impact acceleration.
Some data has been obtained but much more is indicated' and a much greater
effort by biologists in the use of engineering terms is indicated if their
data is to be useful.

3,229
Lombard, C. F., P. Close, & F. Larmie
1963
PATHOLOGY PRODUCED BY IMPACT ACCELEIATION APPLIED TO GUINEA PIGS.
(Paper, 34th Annual Meeting of the Aerospace
Medical Association, Statler-Hilton Hotel, Los Angeles, Calif., April 29May 2, 1963)
ABSTRACT:
In contemporary aerospace vehicles the possibility of exposure of
astronauts to impact at any angle has increased the need for experimental data
,relating to toleranre, pathology and the value of various protective device
concepts.
To obtain such information, anesthetized male guinea pigs were placed
on a small impact acceleration sled in form fitting fiberglass reinforced plastic
support and restraint device.
The device was gimbal mounted on the carriage of
the sled so that accelerations could be applied to the animals at any of a wide
variety of selected angles.
Animals were exposed to forces of 80 to 90 g peaks
with onset rates of about 11,000 to 14,000 g/sec.
Animals placed in the close
fitting support-restraint tolerated the transverse impact accelerations even
when repeatedly exposed.
A type of sub-clinical damage was observed in some of
these animals which resembled air blast.
The guinea pigs oriented on the sled
in a tail first di:ection tolerated Lne impact well.
However, animals oriented
c.%che sled the opposite direction, head first, showed little
tolerance to the
ezllosures and frequently indicated vertebral injury, ranging from the head
tailward to the mid-thoracic vertebrae.
The need for improved restraints is
indicated.

3,230
INFLUENZA DIALCUNI FATTORI SULLA RESISTENZA UYANLO ALLE
1947
Lo?~onaco, C. T.
(EFFECTS OF VARIOUS FACTORS ON HUM1An RESISTANCE TO
ACCELERAZIONE.
Rivista D. medicini Aeronautica 10:609-611, Oct.-Dec. 1947.
ACCELERATIONS).

3,231
LoMonaco, T.
1948 L'ORGANISMO UX_-*NO RESISTERA ALLE VARIAZIONI A"4BIENTALI
DI UN VIAGGIO INTZRPLANETARIO? (WILL THE HUMAN ORGANISM BE ABLE TO
WITHSTAND THE ENVIRONMENTAL CHANGES OF AN INTERPLANETARY JOURNEY?.)
Riv. med. aeronaut. 11:84-87

-
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3,232
Lomonaco, T.
1950
ALCUNE PROBABILI MANIFESTAZIONI DELL'ORGANISY. U, 0 NEL
FUTURO VOLD INTERSIDtRALE (SOME PROBABLE REACTIONS OF THE IrIMAN ORGANIS}; IN
FUTURE INTERPLANETARY FLIGHT)
In L'Uomo in volo (Rome: Abruzzini, 1950)
pp. 469-476

3,233
Lo Monaco, 'C. T.,
1950 L'UOMO IN VOLO: ,KA\JALE DI MEDICINA, AERONIAUTICA
PER IL PERSONALE AERONAVIGANTE.
(Man in Flight: An Aeromedical
Manual For Flyers) (Rome: Abruzzini Editore, 1950). ASTIA ATI 132 428.,

3,234

LoMonaco,

C. T.

1951

LNFLUZNZA DEL MODE12NO VOLO VELOCE SULLE FLNZIONI

PSICOFISIOLOGICHE DEL PILOTA
(Effect of Modern Hi.gh Speed Flight
on the Psycho-physiologic Functions of the Pilot)
Rivista di Medicina Aeronautica, Rome 14:209-229, April-June 1951.

LoMonaco, T.
1952
ALCUNI PROBABILI FENOMENI FISIO-PATOLOGICI DELL
'UOMO DURANTE I FUTURI VOLI SIDERALI (Some Probable Physiopathological
Phenomena In Man During Future Interplanetary Flights)
Riv. med. aeronaut. (Roma), 15(l):3-12
ABSTRACT:
Physiopathological aspects of interplanetary flight are discussed, falliang'in three main categories: (I) changes in speed or direction of
, moving body exert forces on the organism which are tolerated best if they
are of short duration; ,(2) reduction'of the apparent weight beyond the zone
of gravitation would affect the labyrinthic rather than the cardiovascular
system and would interfere with muscular coordination; .and (3)'problems of the
environment include maintenance of air supply, temperature, and food, and
avoidance of cosmic radiation.
Space medicine cannot, at present, give any

ass%.rance as to the survival of humans in a space ship.

3,236
Lo Monaco (Croce), T.
1952 PRIMI STUDI SUCLI LI'FECTTI FISIOPATOLOCICI CAUSATI
DAI.LA SUB-GRAVITA IN /ANl-iALI-LANCIATIX--DENTROa-MISS ILI-j- NELL-'ALTO- ATMOSFERA(First Studies on the Physiopathological Effects Caused by the "SubGravitation" in Animals P-ropelled in Rockets into the Upper Atmosphere)
Rivista di Medicina Aeronautica (Rome) 16(2): 192-199.
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Loonaco, T.
1956 IL CENTRO DI STUDI E aIC
HEi•C1-iE
DI NLZD!CI%,A AEROAUTICA
Di RO:A. (CiNTTR OF STUDIES AND RZSE\RCH IN AVIATION M4EDICINE OF RO,'ME)
",ivist.- Z'vronzutica (Roma) 32 (8):833-8b6, Aug. 1956.
ADST'-'CT: Tl-c mission of the Center of Studies and Research in Aviation
::cdici'ne, Rome, is to (I) engage in studies and experimental research
dealin; with the physiology,

physiopathology,

psychology,

and psycho-

technicue of mza in flight; (2) develop methods for increasing man's
rc.sist-,nce to mo..occn tlight; (3) teach aviation medicine to medical
off,icers, f'.`,n: surgeons,
and other physicians; and (4) train flying
personnel ia aviation physiology.
The center is divided into departments
of physiolcgy and physiopathology, aviation hygiene, and biochemistry,,
and a
ied p-.l
bychology.
Also included are a library and documentation
ar.d stati-sical offices.
Discussion is presented on the research programs
of the Center*, along with multiple illustrations on the apparatus (human
cenyrifu.gc, dcco.pression chamber, manometric and oximetric apparatus,
etc.) utilizeŽj in research.

3,238
Lrr...o,

& L. Fabris
1956 COXPORTAM[ENTO DELLA
ZTORIA IN SOGCETT: SOTTOPOSTI A VALORI DI
.................
Z
E V1,L.NTI DA 3 A 0 G. (Behavior of Motor Coordination
S3cct•
Exposed to Acceleration Values Varying from 3 to 0 G) Proc.
T. ....

Srollo,

. 3R ...... ZLCE
,e-o.na

ional Astronautical Congress,

Vilth,

(Rome)

Pp.

825-839,

.LST~.'.CT:
Thirty subjects with normal labyrinthine function were exposcd,
by means of a subgravity tower, to accelerations 'varying from 3 to 0 G
for a total time of 8 seconds, of which 4 were spent i.,subgravity.
Under these conditions studies were made of eye-hand coordination and
body equilibrium.
During the expe~riment the subjects showed motor
incoordination.
Under subgravity conditions there was evidenced an
increase of muscle tonus, a sense of levitation, bewilderment and
clistration, and various unpleasant sensations.
Twenty of the thirty
subjects exposed to various consecutive tests demonstrated improvement
in the coordination teit and a decrease in unpleasant sensations, indicating
possible adaptation to experimental conditions.
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ALCUNI DATI
1957
L.oonaco, T., A Scano, M. Strollo, & F. 1osýanio
SPERI.EN'ALI FLSLOPSICHT.CI SýGUL
U-7T: ZLLE ACCELERAZIONI E DELLA
SUB-GRAVITA PREVISTI NELL 'C=-'O L:cIA-L'TO NELLO SACIO.
(Some Physiopsychic Experimental Data On tie Effects of Accelerations
and Gravity Predicted for .. • Launched Into Space)
July-Sept 1957.
Riv. med. aeronaut. (Roma), 20(3):363-390.
Thirty subjects with normal labyrinthine functions were exposed
ABSTRACT:
to accelerations ranging from +3 g (for frac:ions of a second) to zero g
The eye-hand coordination
(4 seconds) in a 14-meter-high subgravity tower.
Slight but well defined motor
was studied by means of ;n aiming test.
During weightlessness the majority of subjects
incoordination was observed.
experienced a lifting sensation or t feeling of levitation, an increase in
Five subjects dxposed to
muscle tonus, and various unpleasant sensations.
several consecutive runs showed an Lzproevemert in coordination performance
and less severe subjective sensations, indicating an adaptation to the exIn 10 subjects, most of whom had already been exposed
perimental conditions.
to the latter experiment, the CF and CF5 leads of the electrocardiogram
during qontrolled apnea before, during, and after gravity variations showed
The
a marked increase in heart rate which raDidly returned to normal.
coordination' test was repeated on five deaf mute subjects whose
labyrinthine function was completely failing, and demonstrated good
eye-hand coordination during the tower experiments.

3,240
1957 SULLA FISIOPATOLOGIA DURANTE
Lomonaco, T., M. Strollo, & L. Fabris,
COMPARTOMENTO DELLA COODINA1ZIONE MOTORIA IN
IL VOLO NELLO SPAZIO:
SOGGETTI SATIOPOSTI A VA.ORI DI ACCELERAZ-.ANA VARIA-NTE DA 8 A ZERO G
Behavior of Motor Coordination in
(Physiopathology During Space Flight:
Varying From 3 G tc 0 G)
Valueg
Acceleration
to
Exosed
Subjects
(P'resented at Seventh International Astronautical Congress, Rome, 1956)
Rivista di Medicina Aeronautica 20(l):76-96 (Suppl. to No. I, Jan.-Mar.)

3,241
Lomonaico, T., A. Scano, M. Scrollo & F. Rossanio 1953 ALCUNI DATI SPZR'I1NTALI
FISIC-PSICUICI SUCLI EFFETrl DELLE ACCELE.VZIONI I DELLE SUIGCIPVITA
PREVIST: NELL'UOMO LANCIATO NELLO SPAZIO (Some Physio-psychic Experimental
Data :-n the Effects of Accelerations and Sub-gravity Predictable for Man
in Space)
Minerva •dica (Torino) 49: 61-62, 4 Aug. 1958
See also: Riv. Mod. aero. (Rome) 20(3): 363-390, July-Sept. 1957

-
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1958
VARIATIONS OF PSYC.HOLoXonaco, T.C., A. Scano, and F. Rossanigo
?LdYSIOLC3ICAL DATA IN MAN SUBJECTED TO CRAMES IN ACCELERATIONS BETWEEN
3 AND Z.MRO G. Rivista di Med. Aero. 21(4):691-704
(In Italian with English summary).

sT2.AC:.
.Studies were carried out concerning psychophysiologic effects of
weightlessness on human subjects (zero G, after an initial acceleration of 3 G)
States of subgravity were achieved by drops from a tcnrer 1 4 -m high, which is
described in detail.
The authors made radiograms of the thorax and electronystagmog:aphic recordings during the zero G state.
Sensations experienced
during the experiment were described by the test subjects upon termination of
the experiments.
The results show that weightlessness is accompanied by dis.lacement
of the heart and the diaphragm. Zero gravity, however, does not
induce nyscagmus or modify previously induced nystagmus.
Among the 'sensations
reworted, the feeling of being lifted and of falling into the void was considered unaleasant; some subjects reported loss of the sensation of being tied to
the seat. Two subjects who had kept their eyes shut reported that they felt
like caking successive upward jumps after the actuai fall, which was not perceived as such.

3,243
Lomonaco, T., A. Scano, & F. Rossanigo 1959 COMPORTAMENTO DI ALCUNI
DATI
FISIO-PSICHICI NELL'UOM SOTTOPOSTO
O
A VARlAZION1I DI
ACCELERAZIONE COMPRESE FRA 3 9 ZERO G (BEHAVIOUR OF CERTAIN PHYSIOPSYCHOLOGICAL FEATURES IN SUBJECTS SUBMITTED TO VARIATIONS OF G!
BETWEEN 3 AND ZERO) Minerva Medica 50(31):1134-1138
NOTE: Reel ii, FLash 6
ABSTRACT: The autho:. have studied some physio-psychological effects
of subgravity in human subjects (zero g
ateran initial acceleration of
3 g).
By means of a 14 m high tower, which is described in detail,
chest roentgenograms and electronystagmo rafic recordings were taken
during zero g state. An analytical stu
was also made of the subjective
sensations of a number of subjects poss ssing a greater capacity of autoobservation.
The results show that sub ravity is associated with displacements of the heart and diaphragm
t is unable to determine nystagas
or to modify it when previously provoke . The subjects examined described peculiar sensations and illusions fe t during the test. These
sensations differ according to whether heir eyes were open or closed.
(Minerva Medics 50(31):1157, 1959)
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Lofinaco, T.

1959

PREVISIONI SLL COMPOFRCEQ'TO PSICO-FISTOLOG4tC0 DELL'UO,•O
(PREDICTIONS ON ThE PSYCHO-PHYSIOLOGICAL BEEiAVIOLR OF
MAN IN SPACE)
Minerva Medica 50(31):1122-1134, April 1959
NOTE: Reel 11, Flash 6

"LA0CLAIO NELLO SPAZIO

ABSTRACT: The main physiological and psychological problems concerning man
travelling through space in an especially designed vehicle are considered and
discussed on the basis of the most recent discoveries.
These problems concern
the effects of acceleration on the body, the microclirate aboard zhe snace-ship,
the defense from noxious radiations and meteorites, the psycho-physiological
effects of speed and of remotion from the Earth, the effects of isolation in a
confined, sealed cabin and, finally, the effects of sub and 'zero-gravity conditions
The results are presented of researches in this field, carried on in Italy and
abroad, and in particular the results of a series of experiments, performed in
the "Centro di Studi e Ricerche di Medicina Aeronautica'' of Rome, by means of a
specially constructed device:
the so-called "suDgravi:y cower".
These experiments have shown that, in subjects submitted to sub and zero-gravity conditions,
motor incoordination and displacement of thoraco-abdominal viscera occur.
(Minerva Medida 50(.l):1157, 1959)

3,245
LoMonaco, T., A. Scano & F. Rossanigo
1960
COMPQRTAMIENT0 DI ALCLINE FUNZICNI
PERCE'rTIVO-MOTORIE DCRANTS II PASS."GIO DA CIRCA 2 A 0 G ED !NFLUENZA
DELL ALL&NAM.EN.TO:
ESPERINTI ESEGUITI CON LA TORRE DI SLBC3XR'ITA.
(Behavior of Some Perceptual-Motor Functions During the Transition from
About Two to Zero G and the Effect of Training: Experiments Executed with
the Subgravity Tower)
Riv. med. aeronaut. (Rome), 23(4):439-456
Oct. - DNc. 1960.
(In Italian)
ABSTRACT: Tests were conducted on a group of six subjects in order to establish
the degree of performance during hyper- and zero gravity.
The suojects were
required to execute a repetitive task with electrical switches following a preestablished pattern while at rest and when launched on a subgravizy tower to
various states of gravity.
Film was taken during the test ior observation at a
later time.
After mild rectilinear acceleration, the normal subJects could
tolerate several hort and frequent exposures d,-ring weightlessness.
Moreover,
the subjects could perform simple perceptual-mo:tor tasks.
The sýbjecti with
restraint devices performed with greater ease and were more accurate than those
without restraint devices.
Repetition of the t.;s4K during launches also led to
Although che greater part of the test was
greater accuracy in performance.
only slightly affected provided that the relinion between his bcdv and the
surrounding objects remained fixed.

3 ,246
FR0SLENS OF SPACE MEDICINE
1960
Lo~naco, T.
xi~sstlL (Rowa) 2(1.):5-20, Feto. 1.960
The mainl psYCho-ýhys iolog i. pot.em~s which co.ncern man trave"Lng. it
space are considered anld d~scussed on the aasis of recent research and dt.scovPart-.ular refereries. Included are t~'e effects of aceerA,.i~on on the boýdy.
in the
,erformed
weiga"t'essness
on
experiments
of
ence is made to a series
*of a
means
by
Rome,
Aeron.AutLcs",
Med~.ci~na
di
Ricerche
e
"'Central di'Studi
tower".
'su'Dravity
so-called
the
device,
constructed
spe~cially
ABSTRACT:

3,247

D)1 LNC IDENTI DI VOLO (The H,.Laia
1% 1. IL FAM~RE l~jiANO 3ýCA.SA
Losinonco,* T.
Factor, Cause of Flight Accidents)
Jan.-March 1.961
Rivist.1 di Medi~cina Aeronjutlz4 e Spaziale (Rome) 24(l.): 5-23.

3,2483
SICOFISICA DEL C0C3MCMN`TA
?~~IN
LIN&AMIEN'T DI LNA
11%2
ýI'svcho-physjcal Criteria ior 'Selection of an Astronaut)
NTNA'UAMCONTTl C11,1. C~cTREss"
I~n 'Auton'io Xnbro'siai, Ed.
:':.Z92
'; AE
S?Af!A'
L'UC~O
L TWNLCANELL'~ANUVE,-C\K1roceed-,rs of t~i-e InteroatLo-naL C or~rýz--Lan and Tennology in1 the
N',c tear an'd Space~ Age, 4kCth Trade F,
3 ir, Mlan, Ap~ril, 1-2.1962)
Associazioae Internazionale JUotno nellk so~azio)
(.mItaly:

L~~ni oT.

Pp.

453-4*8

A3ST.ULCT: The ,>hvsical.and psvc:hological stresses of spazef1.ight are
(63- 13,;37)
revLewed and the criteria for selecting astronauts are givtn.
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BIOLOCICAL ENERGY AS A ?'Q.'R SCURCE F'OR zk~IOXC
1902
Lon<; , FM.
I.. InrL:.nat. Coavention Keco.:rd, 1.0 (9):vS-73
SYSTEN.
TEELVETERLNGC

a

A brie,: study of tLhr,,e !)iologizaL ener~y sources, býIoloqiz&!.
i Z... c
and i lzw, *- .xn
radients, bodpressure
~ot~'nz.L3s md .aýnia
actz.vi y anrd motioin, revealted that the fi~rst vwc, pos5!it.ULeS ~r :ed
difficu~rt proole-,ns in ellectr%..de and zzis.,u± reaztions a~l.u tna: the th.rd
study ),.
A theor-e::cmL~
possLSL,.it.y -nigh: have -mere irminediate m:)plL.zmLon.
ievserl3
oio, irtdizaedl
ei~v
~il~n
an ac~kerom'e:er istemn
ode .-mlov
A tej:
-- ill1i'watts Could be delivered to the d.±mpiag miecbrani,.m.
in~g a piezo-electric crystal as the mec-zhAnical to elec~tri~cal. :..nierzt:
leve.4
a tunnel 4iode oscillator was successful11y operate4 at pce
approximately one micrvwatc. (Author)
A13STRACT:

986

3,250

Longmore,

D. V.

1950

Guys Hosp. Gazette,

TRAVEL SICKNESS.
64 :237

3,251
A STUDY OF PARACHUTE INJURIES
1944
Lord, C. D. and J. W. Coutts
1944.
Bull. Army med. Dept. (78):57-67.

3,252
Lord,

C. D. and J. W. Coutts 1944 A STUDY OF TYPICAL PARACHUTE INJURIES
OCCURRING IN TWO HUNDRED AND FIFTY THOUSAND JUMPS AT THE PARACHUTE
SCHOOL
J.
Joint Sur
26:547-557.

3,253
Lorente de No, R.
22:287-303

1932

RESEARW,,ES ON LABYRINTH REFLEXES Trans. 'Amer.

Otol. Sec.

3,254
1937 GRENZEN DER PHYSIOLOGISCHEN BELASTUNGSFAHIGKEIT IM
Lottig,
Zentralbl.
FLUGZEUG (LIMITS OF PHYSIOLOGIC ENDURANCE IN AVIATION)
Hals. -- Nasen--und Ohrenheilk. 2b:105-107

f.

ABSTRACT: Trained aviators may Ify to altitudes of 6000-7000m without
The most dangerous effect of these Aigh altitudes
additional oxygen.
is the psychic effect which resembles very much that of alcoholic intoxication with loss of powers of concentration and attention, euphoria
and a devil-may-care attit jde. In many persons circulatory collapse
occurs at levels of 5000-6000 m. before the psy.hic symptoms develop.
To overcome these ill effects by administration of oxygen, careful
Short accelerations not
training constitutes an important problem.
In greater
exceeding 5-6 times gravity may be endured without injury.
centrifugal accelerations visual disturbances and confusion develop
As the blood supply to the retina and brain suffer most. Von Diring shofen has demonstrated that this effect may be prevented by stooping
Accelerations beyond 10 times gravity cannot be tolerated
of the aviator.
in spite of all protective measures. (CARI)

-9873,255
ANNOTATED BIBLIOGRAPHY ON THE PSYCHOLOGICAL
1947
Loucks, R. B., & T. G. Hermans
(Aero Medical Lab., Eng.
ASPECTS OF ORIENTATION AS THEY RELATE TO AVIATION.
1947
Dec.
1
TSEAA-694-16a,
Div., Wright Field, Ohio)

3,256
Lovelace, W.R.
1939
RESEARCH IN GERMAN, ITALIAN AND FRENCH 'AIR
FORCES. (RAF, Institute of Aviation Medicine, Farnborough)
FPRC 36, June 1939.

3,257
AVIATION MEDICAL PROBLEMS IN THE EUROPEAN
1944
Lovelace, W.R. II
AND MEDITERRANEAN THEATRES OF OPERATION.
1 November 1944
(War Dept., Air Forces) TSELA5B-697-8,

3,258

SLovelace,

II, W. Randolph, Edward J. Raldes, & Verner 3. Wulff 1945
EJECTION SEAT FOR EMERGENCY ESCAPE FROM HIGH-SPEED AIRCRAFT
Air Technical Service Command, Engineering Division, Army Air Forces
Serial No. TSEAL-3-696-74C August 31, 1945 ASTIA ATI 7245

..

•an

THE

ABSTRACT: This report presents data obtained from the German, British and
Swedish Air Forces on the research and development of the pilot ejection seat
and evaluates this information for application to the Army Air Forces pilot
It was found from tests that emergency escape from
ejection seat program.
fighter aircraft, such as the P-38, P-51,, P-47 and P-80, while travel!.i at
high speeds is a difficult and dangerous operation. Emergency escape from highspeed bombers suc' as the A-26 is equally difficult. The ejection seat, as
used operationally by the German Air Force, ir the most successful method known
The following
to date for emergency parachute escape from high-speed aircraft.
design characteristics of the ejection seat assembly are believed desirable up.
(a) Maximum duration of
to speeds of 550 miles per hour for AAF aircraft:
(b) Maximum allowable average acceleration : 20 g
acceleration : 0.1 second.
with peaking to 25 g for 0.01 second or less, when ejecting the pilot above the
aircraft.
(c) Minimum allowable ejection velocity into wind stream: 57 ft./sec.
(d) Minimum
in aircraft having a single vertical stabilizer of average height.
In designing
piston length: 30 inches, baszd on the above ejection velocity.
ejection seat the following is required:
(a) All parts of the body, especially
the head, arms, and legs, must be supported.- (b) A shoulder harness must be used,
to prevent forward bending of the pilot with consequent fracture of the lower
(c) Arm rests must be used to 'reduce the load
thoracic and lumbar vertebrae.
on the lower vertebral column.

-

988

-

3,259
Lovelace, W.R. and V.J. Wulff
1945
EVALUATION OF TARGETS INVESTIGATED
AND SUMMARY OF INFORMATION OBTAINED PERTAINING TO RESEARCH IN AVIATION
MEDICINE FOR THE GERMAN AIR FORCE.
(War Dept., U.S. Strat. Air Forces
in Europe, Misc.)

4 August 1945

3,260
Lovelace, W.R.
1945 REPORTS FROM EUROPEAN AND JAPANESE TOURf
(Aeromedical Lab., USAF, Wright-Patterson AFB, Ohio)

3,261
Lovelace, W.R.,

II,

& A.P. Gagge

1946

AVIATION MEDICINE AND PSYCHOLOGY.

(Hdq. Air Materiel Command, Publications Branch, Intellignece T-2,
Wright Field, Dayton, Ohio) May 1946.
ASTIA ATI 9776

ABSTRACT: This report and its appendices are devoted to an outline of future
problems in aviation medicine and the importance of continued research on these
problems for an interim air force capable of taking off, landing, and flying
any place in the world independently of the weather.
Strong support is given
to continued use of personnel and research facilities in order to maintain the
sciences involved in human engineering on the level to which they have been
rightfully raised by the exigencies of war.
Much of the knowledge gained

in such research will be of value in general physiology.

3,262
Lovelace, W.R., II. & V.J. Wulff
1946
SUMMARY OF GERMAN AVIATION
MEDICAL RESEARCH.
(U.S. Army Air Forces, Air Technical Service Command,
Aero Medical Laboratory, Wright-Patterson AFB, Ohio)
Memo Rept. TSEAA-660-9'.
Feb. 1946 TIP U 454.
ABSTRACT: Points out emphasis of German Aviation Medical Research on problems
related to high speed jet and rocket aircraft.
Reviews studies on accelerative forces encountered during flight with modern airrraft and their tolerance
by human subjects.
Briefly discusses the ram attack (ramming tactic),and the
effects of the short-term high accelerative forces that would be encountered.
Reviews research on g- protection afforded the pilot by horizontal positioning,
and research on parachute design to reduce opening shock.
Cites experiments

on causes of detonation death (pulsating pressure waves) and on the problem
of supersonic vibrations.

Mentions human engineering research and experiments

in low pressure and high temperature experiments.

The report includes six

appendices:

I.

Hubertus Strughold, abstract,

React ion Time".

"Speed in Aerial Warfare and Physiologic

989

II.
III.

I

.

Bibliography on Acceleration
Abstract from Informaation Report concerning the Investigation
and Developments of the Parachute Division of the Forschungsanstalt Graf Zeppelin, including bibliography.

IV.

V.
VI.

Interrogation:
Physiological effects of intermittent blasts,
periodic blasts and supersonic vibrations of great energy, including bibliography
Interrogation:
Research on medical aspects of aircraft design and
on development and application of prosthetic appliance.
List: Reports of Investigation on Effects of Reduced Body Temperatures.

3,263
Lovelace, II, W. R. & A. S. Crossfield' 1959 BIOMEDICAL ASPECTS OF
ORBITAL FLIGHT.
Soc. Exp. Test Pilots, 3(3):41-56, Spring 1959.

'I

ABSTRACT: The biomedical aspects of a manned space flight is the topic
of this article. Four stages of performance are required as guides to
tolerance needed to obtain an adequate level of functioning of man in
the respective phases.
The seven phases ýf an orbit mission and the
medical problems of each phase are examined.
Also included is a description of 'the three types of manned orbital vehicles available for, use in
biomedical research.

3,264
Lovelace, W. R., II and A. H. Schwichtenberg
FUTURE
Astronautics, 6:58-59, 98-104, Oct. 1961.

1961 .SPACE

MEDICINE AND THE

ABSTRACT: Discussion that defines some problems in space medicine and
indicates their future trends. These problems include ageing; behavioral
science; biomedical data collection, processing, and utilization, environmental
cycles; safety and reliability; and extraterrestrial life.

I
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3,265
Lovell, F. Warren and Harrison McMichael
1960
PATHOLOGY AS AN AID TO RECONSTRUCTION OF AIRCRAFT ACCIDENTS
(Armed Forces Inst. of Pathology, Army Medical Center, Washington,D.C.)
Aerospace Medicine, 31:745-748 September, 1960
ASTIA AD 247 847
ABSTRACT: Complete autopsy examination, including photographs and toxicology and x-ray studies, should be performed on all fatalities of
aircraft accidents. 'The flight surgeon member of the-board should be
present at the r.utopsies.
In the absence of a pathologist, the flight
surgeon shoul do the autopsies himself.
The prosecutor should be
thoroughly btiefed as to all of the accident details available at the
time he performs his examination. The person doing the autopsies should
mak- obsernvtions that might aid the accident-investigating board in
reconstru'ting the sequence of events, bearing in mind that the questions
the board will ask are rarely known at the time the necropsy is done.
If this procedure is followed, valuable information will often be obtained that will aid in understanding how or why the accident occurred.
(AUTHOR)

3,266
Loving, D. L.
1947 AERODYNAMIC MEASUREMENTS MADE DURING NAVY
INVESTIGATION OF HUMAN TOLERANCE TO WIND BLASTS.
(National Advisory
Committee for Aeronautics, Washington, D. C.) Report No. RM L7C25;
10 March 1947.

3,267
Low,

SUMMARY OF RESULTS.
1962
G. M.
Orbital Space Flight, Februar.y 20.,
Pp. 137-138.

(In Results of the First U. S. Manned
(NASA Manned Spacecraft Ctr.)
L962

3,268
MEIHANISM OF SEMICIRCULAR CANAL
Lowenstein, 0. and A. Sand
1940
RESPONSES OF SINGLE FIBER PREPARATIONS TO ANGULAR ACCELERATIONS AND
TO ROTATION OF CONSTAF SPEED.
Proc. Royal Soc. 129 B: k56-275

S.-
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-

3,269
PERIPHERAL MECHANISMS OF EQUILIBRIUM.
1956
Lowenstein, 0.
Brit. M. Bull. 12(2):114-118

3,270
Lowi,

BIO-ASTRONAUTICS RESEARCH: WHAT SHALL
1961
B.H. & T.J. Gallagher
Clinical &
WE SIMULATE? In Bergeret, P., cd., Escape and Survival:
Biological Problems in Aero Space Medicine.
(London; New York; Paris: Pergamon Press, 1961) AGARDograph 52.
ASTIA AD 261 881
Pp. 108-114.

3,271
Lowrey, R.O.
CONCEPTS.

SPACE FLIGHT SIMULATORS -- DESIGN REQUIREMENTS AND
1960
Aerospace Engineering 19(10):50-56, Oct. 1960.

ABSTRACT: Man's experiences in spaceflight will be represented by the sum
The objective of spaceflight
of the environmental factors which he perceives.
Existsimulation is the representation of the total anticipated environment.
full
for
capability
the
simulation
ing facilities are insufficient to provide
exploitation of man's capabilities.

3,272
HUMAN FACTORS OF THE LUNAR LOGISTICS
1961
Lowrey, R. 0. & J. T. Ray
MISSION.
SAE International Congress and Exposition of.Automotive
(Paper
Engineering, Detriot, Mich., Jan. 9-13, 1961)
(Society of Automotive Engineers, Inc, New York, N. Y.)
Rep. 302C, Jan. 1961.
This paper is one in a series based on "Project Moonbeam--A
ABSTRACT:
Payload Lunar Vehicle." The area of human factors is considered
10,000-lb.
from the standpoint of the requirements for providing man an acceptable
environment within the vehicle and whether these requirements can be met
The major headings and contents of this paper are as follows:
hy 1970.
I) physiological factors--conditions necessary to support man and maintain
his well-being; 2) psychological factors--probable trouble areas; and
3) unusual hazards--radiation, meteoroids, and emergency escape system.

!
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Lowry, R. D. & W. M. Wolff 1961 DESCRIPTION AND PERFORMANCE EVALUATION
OF THE AEROSPACE MEDICAL RESEARCH LABORATORIES' VERTICA. ACCELERATOR
(Aeronautical Systems Division. Biomedical Lab., AerospaLe Medical
Research Labs., Wright-Patterson Air Force Base, Ohio) Project No.
7210, Task No. 71703, ASD Technical Report No. 61-743, Jec. 1961

C ASTIA AD 287 996
ABSTRACT: The Aerospace Medical Research Laboratories' Vert:.cal Accele-,
rator was developed for bioastronautics research to simulate vibration
The desi a',motion
and buffeting encountered in aerospace operations.
T is Vertical
capabilities, control, and safety features are described.
Accelerator can be programmed with periodic or random accele'ation patterns
It is a complex
obtained from actual environmental measurements.
electromechanical device employing a unirie type of friction drive to
The accelerator,
move a test platform with a 200-lb. load capacity.
for continuous operation, can produce peak to peak amplitude, of +5 ft.
The maximum
over the frequency range from 0.5 c.p.s. to 10 c.p.s.
acceleration output is from 2.5 to 3 g depending on load and permissible
distortion.
(Author)

3,274
1953
TEST TRIALS OF G-4A ANTI-BLACKOUT SUITS IN THE HUMAN
Lowry, R. H.
ACCELERATOR.
(Defence Research Medical Labs.(Canada), Toronto, Ontario.) DRML Rept. No.
157,
April 1953.
AD 12 422
Summary: Tests in the human centrifuge using 50 jet pilots as subjects indicated that the G-4A Anti-C suit, gave an average improvement in blackout tolerance of 1.0 g. The improvement varied from 0.0 g to 4'0 g, depending on the
test subjects. The G-4A Anti-G suit was easy tu don, gave freedom of movement,
and was comfortable during use in the human centrifuge. In order to obtain the
maximum protection from fatigue and blackout, all aircrew must be individually
fitted with their respective anti-blackout suits by qualified personnel.

3,275
1954 PSEUDO MOTION SICKNESS DUE TO
Lowry, R. H. and W. H. Johnson
SUDDEN NCrATIVE G: ITS F.ELATION TO "AIRSICKNESS," (Canada, Defence
Research Medical Labs., Toronto) Report No. IR 811-54, ASTIA AD-43
ý007
25(2):103-106, April 1954.
See alsol.Aviation Med.,
fimy
"Pseudo" airsickness is the rapid regurgitation of foo-& p
due to the mass of food in the stomach being suddenly forced into the
It is brought about by aerobatics involving sudden negative "G".
esophagus.

ABSTRACT:

~/'
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Lowry,

R. H1.

and Johnson, W. H.

1954

"PSEUDO MOTION SICKNESS"

DUE TO

SUDDEN NEGATIVE "G"; ITS RELATION TO "AIRSICKNESS" ,Aviation
25(2): 103-106.

Med.

SUMMARY & CONCLUSIONS:
I.
It is suggested that there are two types of airsickness, namely,
"true" airsickness and "pseudo" airsickness.
2. "True" airsickness is accompanied by nausea and is, due to the
stimulation of the noti-auditory membraneous fibres. It is induced by
rough air and aerobatics.
"3. "Pseudo" airsickness is the rapid regurgitation of food primarily
due to the mass of food in the stomach being suddenly forced into the
esophagus. It is brough about by aerobatics involving sudden negative "G".
4. These two types of airsickness must be differentiated in any
attempt to correlate motion sickness, induced in the laboratory, with
airsickness.

"3,277
Lowry, R. H., M. D.
April 1960 LIFE SCIENCES AND HYPER-ENVIRONHMENTS
1960 Proceedings of the Institute of Environmental Sciences, C-3--C-7

ABSTRACT: This is a commentary on a paper presented by A. M. Mayo to
the Institute of Environmental Sciences in April of 1960. The title of
the paper was "Life Sciences and Hyper-Environments."
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Lubinski, T.P.
1962
TRACK TESTS OF CANOPY ESCAPE CAPSULE
(Coleman Engineering Co., Inc., Torrance, Calif.)Projec.t 11-2,
ASD TDR 62-404, Aug. 1962. ASTIA AD 287 281
ABSTRACT: The results of all of t•e track tests for the Air WJrce Canopy
Escape Capsule are presented. The purposes of these tests were to evaluate
the ejection and recovery of the capsule and to obtain aerodynamic, structural, componentfunctioning, and physiological information. Descriptions

I

of the capsule model, test equipment, and test procedure are included in the'
report.
Feasibility of the canopy-type capsule method of escape was not fully
demonstrated b2cause the track tests were terminated prior to completing the
design range of test velocities and because the test results indicated a need
for an evaluation of the stability and impact problems of the capsule for these
velocities.
The tests showed that unguided separation of the capsule was successful, that proper functioning of the recovJery system was demonstrated for
the 130-kt run, and that lo-level ejection capability of the escape capsule

was indicated.

(Authcr)

. 994
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Luchsinger, C W.
1949
ADDITIONAL KINETIC MEASUREMENTS ON A PILOT-DUMMY
EJECTED FROM AN F-82 AIRPLANE.
(Engineering.Division, AMC, Wright-Patterson
AFB, Ohio) March 1949. ASTIA ATI 63931.

ABSTRACT: Five ejection seat tests, simulating pilot escape from high'
performance aircraft, were conducted with an F-82 twin engined fighter.
Kinetic measurement intelligence was successfully recording during four of
these tests by means of a recording oscillograph in conjunction with acceleration and strain gages.
The pilot ejected the test seat, which was loaded
with a '185 lb. anthropomorphous dummy, from the right cockpit by closing a
switch on the control stick in the left cockpit.
The normal maximum acceleration produced by the M-1 (Service) catapult was in the range of 15 g to 17 g
units.
Average ejection velocity was slightly less than the recommended 60/ft
sec.
The drag coefficient of the seat and dummy is 1.56 at low Mach numbers,
and has a percentage increase equal to that of a sphere with increase in Mach
numbers.

3,280.
Luchsinger, C W.
1950
KINETIC MEASUREMENTS DURING PILOT EJECTION
SEAT GROUND TESTS - AND APPENDIXES I AND LX
(Air Materiel Command, Engineering Division, Wright-Patterson AFB,
Aug. 1950.
ASTIA ATI 83 127

Ohio)

ABSTRACT:
Kinetic qualities were measured during pilot ejection seat ground
tests conducted with various centers cf ýravity of the ejected components
and with various lengths of ejection rails. Sensing and recording of the
kinetic quantities was accomplished by the use of resistance-bridge accelerometers, pressure transmitters and multichannel oscillograph, together with
bridge balancing controls and appropriate connec~ing circuits.' The normal
maximum acceleration produced by the M-l catapult was in the range of from
12 to 16 G units and the CG location had no consistent effect on the maximum
peak value.
As the CG was moved forward, the naximum ejection velocity tended
to decrease in magnitude and a furLicr decrease in magnitude was encountered
when 28-in. ejection rails were used in lieu of the 32 7/8 in. ejection rails.
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Luczak, A. L945 DZLLANIE PRZYSPIESZEN NA USTROJ CZLOWIEKA
Acceleration on Human Body)
Lekarz Woskowy (Warsaw) 36: 17-40, Feb. t9.5
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Luhrs, H. N. & H. R. Spence 1961 INFLUENCE OF SHOCK MACHI.NE LOADLNG
ON SHOCK SPECTRA.
(Space Technology Labs., Inc., Los Angeles)
Report No. 7103-0018-NU-000, May 1961.
ASTIA AD-2b0 308.
ABSTRACT: The influence of shock machine loading, by the test item,
was investigated to determine whether any peaks or notches are introduced
into the acceleration shock spectrum which would cause excessive over
or under testing at various frequencies.
The results showed that the
shock spectrum for a terminal peak saw-tooth pulse is quite insensitive
to shock machine loading.
The very low frequency end (below 100 cps for
a 6 millisecond pulse) is most influenced, whereas the higher frequencies
are virtually not influcaced at all.
The results also showed that even
for a very high loading condition the primary spectrum is in all cases
less severe than the residual spectrum.
Curves have been generated to
depict both the primary and the residual spectrum for various resonators
to shock platform mass ratios, for the case of a terminal peak sawtooth
pulse (Author)
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Luiden, R.W.

1961

AppRQXxAIE ANAjYSTS OF AMMOSPHERIC ENTRY CORRIDORS

AND ANGLES.
(National Aeronautics and Space Administration)
NASA TN D-590, January 1961

ABSTRACT:' A simple closed-form approximate soluEion is developed for corridor
depths and entry angles as a function of maxinum g load, initial en,-y velocity
and configuration lift-drag ratio, for vehicles operating at: constant angle
The vehicle design and mode of operation
of attack and modulated angle of attack.
and the effects of hotdetermined,
are
corridors
deepest
that result in the
gas radiation and a limiting Reynolds number on corridor depth are discussed.
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Luid.n•s, R.W.
1961
FLIGHT-PATH CHARACTERISTICS FOR DECELERATLNG FROM
SUPERCIRCULAR SPEED.
(National Aeronautics and Space Administration,
Washington, D.C.) NASA Technical note D-1091,
ASTIA AD-268 343, Dec. 1961.
ABSTRACT: Characteristics of six types of flight paths for the deceleration from
circular and supercircular speeds are developed in closed form. The heating rat,
heat input per square foot obtained from in integration over the flight p4ath,
the total heat vehicle, and the flight-path hiscor;.es in t,::rms of path angle,
altitude, life coefficient, net acceleration, angle of attack and Reynolds
number are discussed as a function of type of fIL~ht plan, initial net acceleration, and initial velocity. A flight plan with essentially a point landing
capability is suggested.
(Author)
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EFFECT OF POSITIONAL VARIATION ON ?O 'S •.LERANCE TO G.
1946
Lund, D.'W.
(USAF, AXCV,Acro Med. Lab., Wright-Patterson AFB, OhiC) X.•-,o Rept..
695-72B, 24 June 1947.
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Lund,

D.W.
1946
PRELTYINARY STUDIES OF TILE EFFECTS OF POSITIVE G
CI',.
INDUCING HEADACHE, UPON PERCEPTION OF PAIN, AN) UPON VASCULAR IlEADA. A
INDUCED BY INTRAVENOUS HISTAMINE.
(USAF, Aero Med. Lab., Wright-Patterson AFB, Ohio) TSEA--695--72, Nov. 1946..

CONTENTS:
Reports a paper of the same title
D.W. Lund.

by E.C.

Kunkle,

P.J.

Maher,

Jr.

,a'
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Lund,

D.W.
1947
MAN'S TOLERANCE TO POSITIVE ACCELERATION IN DIFIIE::U'fT
ORIENTATIONS OF THE BODY.
Fed. Proc., 6:156

S-+,

'z

ATI No.
M''CLVSION;S

ter , n A F: ,
1,

abli
,af,
high g i.

r,, .
disired.

i11:.EAA
E
'"''-''

)

,

c,:

:

a

'

M,

'.:D RKCO.:ZM

st,,h'wd airc.r.at

Ss

Jr

..-

DAT

,,

:..'
::

,- c

, sh
as tho SlyD-'.
.t studyina t;,,,
ac.":,'r.it
Somv rt

mld "thcr

t:in

.A"
,t rucm.t,.
two plac,'
high.y
read i v ,va iQ' 1l-, I pract ical and r"aso,,p,,n
rap; d a.pro. ,chof
1 'ro :,;,r s where±

:the

present

light

s.igaal

rcspory sshould
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less.
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achieved in
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The uhe, of these obsorvatwions have a direct'
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rcquirerrrnts of fighter aiIrcraft.
That cnsidcraLioan should 2: givcn to the
equipping of some highly stresoed aircraft employed in advanced training with timeg recording accelerometers, ho that pilot training nmy he extended to include
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That if the tactical advanta~es indicatd are further substan
t i,tcd[
in an extended numihr of ;i ;Ot I , Lon, idcr.t ion shouid be given to
modifying the present low ,tress point of 7.3 g for all operative aircraft
so a
to include aircraft which have a much higher maximal wing load factor.
(AMrllOR)
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Lundin, I.E.
1946
STATIC LOAD TUST3 OF I.(CA NO. 347 - PILOT SEAT ARMORED.
(Warren AcArthur Corporation, Bantam, Connecticut)
Report No. 347
19 July 1946,
ASTIA ATI 102228.

ABSTRACT:
Tests were conducted for the purpose of applying static loads
simulating acceleration forces on the Warren McArthur No. 347 Armored Pilot
Seat to determine its behavior up to ultimate design loads.
As a result of
the tests, it was concluded that the seat unit supported the ultimate design
loads without failure.

3,29'1
Lustig, B.T.
1947 BIOPHYSICS WITH SPECIAL REFERENCE TO ELECTROBIOLOGY
(I'IAT FINAL REPORT) - L# MAY 1947
ATPENDIXES I-III
ASTIA ATI 68 711

- AMN

This report reviews German development in ultra short wave therapy
ABSTRACT:
and research in dielectric constants and specific resistance of animal and
hurna tissue.
Sensitive detectors in the field of infra red, visible light,

ultra violet, X-tay a.nd radio activ'ty arc dsc r;:,ud ,n ýluLr- t,'.
.,,
ted.
A v,:-w instrum.ent for cryt-hrocyte dettr-mitatiors is described,
Str,
devices of interest to the biop,-,ysicist arc rfirrvd,
to in this report and
itistruction as to where they =~y be obtained is inclided.

3,292
Lutterloh, C. H.
1937
THE CLINICAl SIGNIFICANCE OF THE EFFECTS OF POSTURE GN
BLOOD PRESSURE.
THE POSTURAL TEST AS A MEANS OF CLASSIFYING HYPO'fLNSION.
Am. J. Med. Science 193:87-96

3,293
Lutz,

W., & H.J. Wendt
1947
AINLMAL EXPERIMENTS SIMULATIN'G PARACHUTE
DROP FROM PUESSURIZED CABINS.
(Tierversuche zum Fallschir~iabspi.ung aus
Uberdruckkabinen.)
(Air Materiel Cocrr.nd, Wright-Patterson AFB, Ohio)
F-TS-4050, June 1947.
ASTIA ATI-32225.

ABSTRACI:
The conditions related to free fall from a pressure cabin aircraft
were studied by means of animal experiments and the probable outcome of jumping
from various altitudes was determined.
The upper limit with a small scatter for jumps withouit -xygen is

14 km.

Jumps with oxygen equipment can be made safely from s,.rprising altitudes.
In
this case, the upper limit is above. 21 kin. but one 'must remember that in
addition to the danger of an accident during the "hypoxemic apparent death"
which always occ.urs during jumps from an altit'ude of 18 Km and above, the
great disturbance and even paralysis of respiration and the peculiar form of
slow revival from the severe anoxia must be considered; this condition is called
"Posthpoxemic soper" and is described in detail.
The process by which revival occurs and the time it requires after falling from
an oxygen-poor altitude are determined and the necessity of using either a
Pressurized suit and a parachute with an automaticrelease, is pointed out.
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Luxenhurger, Hans 1946 PSYCHOLOGY OF FLYING (PSI:CHOLOGIE DES FLIEGENS)
Translation by Air Materiel Command, Wright-Patterson Air Force
Base, Dayton, Ohio Reort No. F-TS-596-RE. ASTIA ATI-37141
ABSTRACT: A short discussion is givcLa on the psychology of flying.
It is stated that all empirical psychology is in the final analysis
psychophysiology.
The actual psychologyof flying. -insofar as it i-s
not psychophysiology, has scarecely begun to exist. The theory of method
c' the psychology of flying is basically that of psychology in general,

_____
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psychologically trained physicians who ,.st

3,295
Lyle,

OPiHTMALMOLOCGICAL
1956
D. J., J. P. Stapp & R. Button
HYDROSTATIC PP.ESiL'7RE SYý;DRO,'Z-.
Transactions of the American Oph,:halh-olc<,ical Societv 54:121-128.

ABSTiACT: Criteria io.r human tolerance limi.ts during escape from military
aircraft are incipient reversible injuries, as well as the subjective evaluation.
By this means ,it has bec'n Lxperimentally estaliished that a human subiect seated
facing forward, exposed to deceleration perpendicular to the long axis of the
or less, a peak -ýagnitude
0, pter scc
C
body, can susiain a r;ate of onsct of
- forces high4-r than 25 G but less than 550 G of not
of 50 G, and total duration
In two o0,.ye ,-)human experimentq accomplished to date,
more than one second.
signs and symptoms suggestive of a syndrome have been found which correspond to
exposure under widely different
those found in three cases of accident•,2
circumstaances.
I) these five cases the syndrcnma is caused' by high decelerative
forces of abrupt onset applied from, thz rear to the front of the head while
the blood ve-ssels of the head and face are congested by high hydrostatic prEssure.

Abru:pt rise in
viscera against

chest,

introthoracic pressure,

the diaphragm or (2)

due to (1)

displacement of abdominal

abrupt compression of the abdomen or lower

can be transmitted through the blood vessels to the head and face,

Simuitaneous application of the decelerative
causing rise of hydrostatic pressure.
force results in signs of cerebral'concussion with confusion, retrograde

amnesia, circulatory shock, tempDrary loss of vision, retinal hemorrhages,
subconjunctival hcmorr',ag2s, ecchymosis of the eyplids, and periocular edema.
The paranasal sinuses are congested and even hemorrhagic.

3,296
Lyie,

D. J.. J. P. Stapp,
PRESSURE SYN1,DROT.-

OPHTHALMOLOGIC
1957
& R. R. Button
. J. O;hthalvoiogy 44:652-657

HYDROSTATfC

Criteria for human tolerance limits during escape from military
ABSTýRACT:
aircraft are inuipient reversible injuries, as well as the subjective evaluation.

By this means it

has been experimentally established

that '.oum-an subject seated

facing for-.wrd, exposed to deceleration perpendicular to the long axis of the
body, can sustain a rate of onset of 1,500 G per second or less, a peak magnitude
of 50 G, and total duration of forces higher than 25 G' 5ut less than 50 G of not
In two of the 76 human experiments accomplished to date,
moie than one second.
signs and symptoms suggestive of a syndrome have bcen found which correspond to

those found in three cases of accidental exposure under widely different
In these five cases the syndrcme is caused by high dEcelerative
'circumstances.
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Lyman,

VERTIGO AND AVL\TIO'.
H. W.
1919
Trans'. Amer. Lar-ng., Rhinl. and Otol.

So,_.

25:150-156.

The author empl.'sized the importance of th.e medical problems, arising
ABSTRACT:
in thc development of aviation, in connection with the causes, behavior and
correction of the disabling vcrti:;o or dLizziness experienced by, aviators.
The vestibular apprztus is the most constant in its action; and, because it is
a motion-sensing mechanism, pure and simple, it is ono of the essential
Like ail Fpeccal senses, however, it
qualifications of the military aviator.
occasionally conveys messages to the brain which, unless correctly interpreted,
The illustration in this co:e is a false sensation of
result in illusions.
motion, or vertigo.
Various movements of the head have been worked out for the correction of the
vertigo induced by the different stunts, and their practical vilue has been
appreciated by the aviators instructed in them.
Vertigo tolerance is the result of practice which educates the brain to interplanes, and is not rtie, as often
pret correctly these vertigo impulses in all
stated, to any disappearance of vertigo because of constant flying.
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Lyman,

(in Symposium on
CHARACTERISTICS OF THE J1UMAN OPERATOR.
1953
J. H.'
Frontiers of Man-Controlled Flight presented at Los Angeles, Calif.,
of Trans. and Traffic Engineering,
Instit.
(Los Angelt~s:
April 3, 1953)
Pp. 64-67.
of Calif.)
Un iv.

ACCELERATI ON

, ,299
1959
McCabe, B.F. & M. Lawrence
(Paper,
rCLLOWINC RAPID R(OTATIO,..
Statler Hilton Hotel, Los Angeles,

SUPPRESSION OF VESTIBULAR SEQUELAE
Meeting of Aero Medical Association,
April 27-29, 1959)

It appears highly probable that man can, upon occasion, alter the
ABSTRACT:
Evidence is taken from a group
functions of his normal vestibular centers.
Expert figure,
of-individuals who demonstrate this ability quite clearly.
skaters, without recourse to "spotting" but through some process which is
probably central suppression, can avoid all the usual sequelae to brief
rapid rotation, viz., staggering, dizziness, disorientation, nausea and
This is demonstrated and studied by means of high speed and
nystagmus.
A 15-minute movie will be presented.
regular motion picture photography
J.

Aviation Med.

30(3):194,

March 1959)
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McCally, M., and D.E. Graveline
1963
URINARY CATECHOLA.M1NE R1SPutNSt 'O
WATER IM,%ERSION.
(6570th Aerospace Medical Research Laboratories, Aerospace Medical Div.,
Air Force Systems Command, Wright-Patterson AFB, Ohio)
Rept. No. AMRL TDR-63-20, March 1963.
ASTIA DDC 407 741.
ABSTRACT:
by bioassy
sion.
The
the anxiet3
significan
during pas
demonstrat
significan
reduced no
mersion im

The urinary excretion of adrenaline and noradrenaline was measured
for 16 normal human subjects during 6 hours of complete water immerexcretion of adrenaline was moderately increased, possibly related to
associated with the immersion.
The excretion of noradrenaline was
ly (p
0.01) reduced during immersion.
Six subjects were studied
ive vertical tilt
following immersion.
Orthosratic intolerance was
d and the increase in pulse rate and decrease in pulse pressure were
ly different from the control tilt.
The probable mechanisms of the
adrenaline excretion during immersion and its relation to the postimairment of orthostatic toleranc, are discussed.
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1960 GENERAL FLIGHT PROOF TEST PLAN MARK 5 RE-ENTRY VEHICLES.
McCarthy, C.D.
( Research and Advanced Development Div., AVCO Corp., Wilmington, Mass.)
Rept. no. RAD-SR-7-60-76; ASTIA AD-269 365 ; Sept. 28, 1960
ABSTRACT: An outline is presen'ted of the flight proof test program to be
The environmental testing described
ptrformcd on Mk 5 re-enLry vehicles.
Detail
will provide, prior to flight test, proof of adequate design integrity.
be
specified
will
and
subas-semblies
components
for
critical
testing requirements
All components, systems, and re-entry vehicles to
in the individual test plan.
(Author)
be used in the Mk 5 flight test program will be flight proof-tested.
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1952
AN ACCELERATOR OF PROTHROMBIN CONVERMcClauhry, R. I., & W. H. Seegers
(Dept..of Physiology &
SION ARISING IN PURIFIED PROTHROMBIN PREPARATIONS.
Pharmacology,

Wayne Univ.

College of Medicine, Detroit, Mich.)

Purified prothrombin prepared by the method of Ware and Seegers (Q.
ABSTRACT:
174:565, 1948), when heated to 53 degrees C. for 2 hours, is free
Biol. Chem.
Such preparaLions may be dried by precipitation with ocetone,
frcm Ac-globulin.
When dissolved in
and they remain stable for many months in the dried state.
water or physiological saline solution and stored in a deep frac-e, however, the
oriod of 4-12 weeks.
n ..
decreac;r:r...,y
---------........

With the decrease in prothrombin activity, there becomes detectable in the
This
purified prothrombin solutions an accelerator of prothrombin activation.
accelerator causes as much as a tenfold increase in the apparent Ac-globulin
content of bovine plasma, af determined by the method described by Ware and
The accelerator effect could not be
Seegers (J. Biol. Chem. '172:699, 1948).
dponstrated by attempting to substitute it for thromboplastin or Ac-globulin the
itor analysis system; it seems rather to supplement these previously recogThe accelerator is probably a derivative of prothrombin itself.
dd activators.
The clotting time of fibrinogen solutions with standard thrombin solutions was
not affected by the concentration of the prothrombin solution used in demonstrating
the accelerator effect, although higher concentrations did cause an equivocal short(Federation Proceedings 11(l):103, 1952)
ening of the clotting time.
3,303
1956 FINAL REPORT
McCollom, O.N.
(San Diego State College, California)
ASTIA AD 118 905

Contract Nonr-12680i

Dec.

1, 1956

Work involved in compiling a human-engineering guide for equipment
ABSTRACT:
Bibliographies, abstracts, translations, experimental
design is outlined.
(1) comparison
studies, and special reports were prepared in the following areas:

1-,003

-

and interaction among sensory input channels (AD 95 131); (2)
(3) effect on human performance of acceleration, motion, and
effect on human performance of ventilation, temperature, and
machine integration (AD 106 677); (6) motion sickness (AD 35
drugs; (7) simulators and proficiency measuring devices; (8)
(9) systems considerations; and (10) work and fatigue (AD 95
A special human-engineering bibliography of 5600 entries was
(See also AD 95 140,'AD 95 298 and AD 106 676)
published.

disorientation;
vibration; (4)
humidity; (5) man139) and therapeutic
speech communication;
133, AD 95 137).
assem.bled and
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PATHOLOGICAL CHANGES PRODUCED BY
1955
McCormick, E., 7). Cranmore, & A. Zella
TO THE STRESS OF ACCELERATION.
ADAPTATION
III.
PHASE
STRESS OF ACCELERATION.
Project NM 001 100 306; 31 Dec.
Pa.)
Johnsville,
Ctr.,
Development
(Naval Ar

1955

Experiments completed thus far show that tolerance to negative accelerABSTRACT:
ation may~be increased in rats and guinea pigs by repeated exposures to this stress
Increasing tolerance (adaptation) has been indicated by continuing increases in
body weight, by an appreciable lessening in the degree of peripheral hemorrhage
and edema induced by accelerati-n, and by return of erythrocytes and leukocytes
to control values.
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THE EFFECTS OF ANGULAR ACCELERATION AND CENTRIFUGAL
1946
MacCorquodale, K.
I. METHODOLOGY AND
FORCE ON NON-VISUAL SPACE ORIENTATION DURING FLIGHT.
(Naval School of Aviation Medicine, Fenspcola, Fla.)
PRELIMINARY RESULTS.
Proj. MR005.13-6001.l.14., 7/13/46
See also J. Avia. Med. 19(3):!`-6-157, June 1948
Data were collecteA Qn thr non-visual perception of motion and body
SUMMARY:
The subject
All observations were made while airborne.
position during flight.
used
maneuvurs
The
trainer.
Navy
advanced
an
o.
cockpit
rear
was seated in the
Twelve observations at eac,. angle
were limited to turns at six angles of bhik.
Visual cues were excluded
ef tzrk were made by each of 3 azpcrienced obsprvers.
Reports of his perceptions of turning and tilting,
by a blackout procedure.
when possible,
judgments of the direction (left or right) of turn and tilt
forward or backward and right or left in degrees,
estimates of degrees of tilt
and estimates of g force were made verbally by the observers into a wire recorder. These reports were later analyzed in the laboratory and related to the
actual behavior of the aircraft as indicated on the same record by the pilot's
(DACO)
signals of critical points in the maneuver.
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MacCorquodale, K., A. Graybiel, & B. Clark
1946
THE EFFECTS OF ANGULA'. A2CELERATION AND CENTRIFUGAL FORCE ON NON-VISUAL SPACE ORIENTATIO:: DURING FLIGHT.
II.
INFLUENCE OF HABITUATION AND TECHNIQUE OF ASSUMING THE TURN.
(::av a 1
School of Aviation Medicine, Pensacola, Fla.)
Project NM 001 059-101.15;
Rept. No. 15; MR005.13-6001.I.15., 22 July 1946
ABSTRACT:
Additional data were collected on the non-visual perception of body
orientation during flight.
Three observers sat in the rear cockpit of an SNJ-6
aircraft with all visual cues excluded.
They reported their sensations of turning,
tilting
force or aft, and right or left, and of body weight (i.e.,
centrifugal
force) during a series of banked turns.
Reports were recorded by in airborne wire
recorder and analyzed in the laboratory.
An earlier study indi'cated that in the absence of visual cues, a subject's sensations of tilting
hackward during a turn, and tilting
forward on recovery from the
turn, were usually stronger than his sensations of banking to the right or left.
It was thought that this sensation of backward tilt
might be accounted for by the
fact that, in the original study, the pilot increased the angle of atta-k of the
wing as he was banking to the turn.
This resulted in a forward aeflection of the
direction with which the g force strikes the observer, as well as ý- increase in
the total amount of g, resulting from the centrifugal force of the turn itself.
The hypothesis that the sensation of backward tilt
was due to this change
direction in g force was tested by a second series of trials
in which t=ic
angle of attack remained constant during the turn; the necessary increase
lift
was e-fected'by an increase in power setting.

in
in

The results indicate that a change in angle of attack is not necessary to produce
feelings' of backward tilt.
Other comparisons show some slight evidence for
habituation and learning; in general the perceptions during these two conditions
are markedly similar.

Data were collected on a third series of trials
in which the constant and
variable angles of attack were randomly rixed during successive trials
in the
same fli;ht,
in order to deternine whether the lapse in time betwýen the first
two series had caused a shift in tne observersý subjective scales of estimating
backward tilt.
Such a •hift could have caused the lack of difference observed
between the fir-t
and second series.
These results show tnat, even when experienced
consecutively, the two techniques of banking do not produce significant differences
in the amount of backward tilt
perceived.
(DACO)

3,307
MacCorquodale, K
1948
THE EFFECTS OF ANGULAR ACCELERATION AND CENTRIFUGAL
FORCE DURING FLIGHT.
I.
METHODOLOGY AND PRELIMINARY RESULTS.
J. Exper. Psych.
37: 170-177
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1948 EFFECTS OF ANGULAR ACCELERATION -AND CENTRIFUGAL
MacCorquodale, K.
FORCE ON NON-VISUAL SPACE ORIENTATION DURING FLIGHT. 3.Aviation Medicine
19(13):146-i5-7, June 1948.
Pensacola,

See also (Naval School of Aviation Medicine,
MR005. 13-6001.1.14., 7-13-46

Fla.)

ProJ.

SUMMARY: Data were collected on the non-visual perception of motion and
body position during flight. All observations were made while airborne.
The subject was seated in the rear cockpit of a'n advanced Navy trainer.
The maneuvers used were limited to turnsat six angles of bank. 'Twelve
observations at each angle oi nank were made by each of 3 experienced
Reports
Visual cues were excluded by a blackout procedure.
observers.
direction
of
tl.e
judgements
tilting,
and
of
turnriLg
of his 'perceptions
when possible, estimates of degrees
(left or right) of turn and tilt
forward or backward and right or' left 'in degrees, and estimates
of tilt
of g force were made verbally by the observers into a wire recorder.
These reports wu:e later analyzed in the laboratory and related to the
actua,l behavior of the aircraft as indicated on the same record by the
pilot's signa-ls of critical points in ,.he maneuver. (DACO)
Non-visual spatial orientation during flight is subject
CONCLUSIONS:
The perception of turning
both to gross limitations and to illusicr::.
and tilting to the right or left ap:',ars after a considerable lag from
1he direction of the bank and turn
the actual onset of the maneuver.
may be in error, and the estimates of the am-.,et of bank are markedly
depressed.

Perceptions of both tiltin.,
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McCourt,

Francis P.

1960

AVIATION CRASH I'NJURY RESEARCH

(Paper, Ar--""* Human Factors Engineering Conference,
r 3-6, 1960. ASTIA AD 251 312
Oct,

Ft. Belvoir,

Virginia)

Ex'. rience has s'heurn that, under certain conditicns, human structure
ABSTRACT:
can withstand ,:.<posure to iaipact forces which will normally disintegrate
Therefore, it becomes important to isolate and classify
aircraft structure.
factors which may be revealed through the crashproducing
injury
predominant
Useful crash survival data is produced
injury study of aircraft accidents.

-

,00Q.

-

Excluding crash fire, drowning, etc., injuries
through the study of accidents.
By
(a)
through any of these five methods:
produced
generally
are
sustained
having structure collapse sufficiently to impinge upon vital body areas;
By becoming a far-flung missile; (c) By becoming a near-flung missile;
(b)
By magnification of the crash force
By being struck by a missile; (e)
(d)
itself.
Another equally important phase of aviation crash injury research involves
Testing on this
obtaining precise crash load data from experimental crashes.
on which air
facilities
test
subject utilizes relatively low-cost trpc':-type
crashed at
be
can
dummies)
anthropomorphic
vehicles (fully instrumentel w~th
the velocities and impact angles typical of their lbw speed operating range.
Data derived from tests of this nature will permit precise engineering design
for crash-safety without the weight penalties which result from static, rather
t:,an dynamic, testing.

3P310
McCourt,
(U.

F.
S.

P. & W. J. Nolan June 1961 AVIATION CRASH INJURY RESEARCH.
Army Transportation Research Command, Ft. Eustis, Va. TREC

Report No. 61-78)
See also: Paper, Symposium on Biomechanics of Body Restraint and Head
Protection, MADC, June 14-15, 1961.
ABSTRACT; Because of human error, we can expect occasional accidents,
and since some of the newer aircraft types are carrying greater numbers
Accepting the
of people, we can also expect more casualties per accident.
inevitability of an occasional accident, it becomes the joint responsibility of certain medical, engineering, and research groups to provide the
safest possible design within the limits imposed by operational and
The Department cf the Army has increased both
economical consideration.
The -'phasis has
the number of aircraft and its emphasis on -.afety.
been directed towarl: (1) The prevention of aircraft accidents, and (2)
The prevention or reduction of damage or injury that may be expected
Tremendous improvements in safety have
in those accidents which occur.
resulted from these procedures and from the investigatvon of plane crashes.
However, .it has become increasingly apparent that one f':rther step is
needed which would begin by simulating the deficiencies discovered in the
accident investigations and statistical studies, under fully instrumented
The precise engineering data obtained
laboratory controlled conditions.
from such experiments can then be incorporated into the basic aircraft
design and can also be used to iaprove the investigative and analytical
techniques used in accident investigation and in statistical studies.
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I

AVIATION CRASH INJURY RESEARCH
1961
McCourt, F. P.
USA
Seventh Annual Army Human Factors Engineering Conference.
In
Ann Arbor,
Signal Corps Project Michigan, University of Michigaan
Pp. 209-217.
Mich. 3-6 October 1961.
(USA Office of the Chief of Research' and Development, Washington, D.
ASTIA AD 267 153

C.)

A long-range research program to obtain technical crash-performance
ABSTRACT:
This report
data for rotary wing and VTOL aircraft has been initiated.
A Piasecki
presented the results of an exploratory, experimental study.
Model H-25A helicopter was used to recreate a typical accident approximating an unsuccessful attempt to attain an autorotation from a low-altitude
The helicopter, fully instrumented, was dropped from a
power failure.
The
and a forward speed of 30 mph.
moving crane at a height of 30 ft.
recorded data were analyzed for their validity as actual crash-force
The feasibility of airborne testing and the problems of
measurements.
(Tufts)
dyna-mic testing were discussed.

3,312
AVIATION CRASH INJURY RESEARCH.
June 1961
McCourt, F. P. and W. J. Nolan
Restraint and Head
Body
of
Biomechanics
on
(Paper, Symposium
Penn.
Philadelphia,
Center,
Material
Air
Naval
Protection,
June 14 - 15, 1961)
(U. S. Army Transportation Research Command,
See also:
TREC Rept. No. 61-78.
Va.)
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Because of human error, we can expect occasional accidents, and
ABSTRACT:
the newer aircraft types are carrying greater nurmbers of
of
some
since
Accepting the
people, we can also expect more casualties per accident.
responsibility
joint
the
inevitability of an occasional accident, ic becomes
the safest
provide
to
groups
research
of certain medical engineering, and
economical
and
operational
by
imposed
limits
possible design within the
The Department of the Army has increased both the number
consideration.
The emphasis has be*-- directed
emphasis on safety.
of aircra.ft and its
and (2) The prevention
accidents,
aircraft
of
prevention
The
(1)
toward:
or reduction of damage or injury that may be expected in those accidents
Tremendous improvements in safety have resulted from these
which occur.
However, it has
procedures and from the investigation of plane crashes.
which would
needed
is
step
further
one
that
apparent
become increasingly
begin by simulating the deficiencies discovered in the accident
studies, under fully instrumented
investigations and statistical
The precise engineering data obtained
laboratory controlled conditions.
from such experiments can then be incorporated into the basic aircraft
design and can also be used to improve the investigative and analytical
studies,
techniq,.es used in accident investigation and in st .istical
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McCoy, T.M.
1960
HYPERENVIRONMENT SIMULATION.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD Tezhnical Report 60-785, ASTIA AD-257 775, December 1960

ABSTRACT:
This report summarizes the approach, concept, design, and cost
of hyperenvironmental simulation 'facilities
for evaluating effects of space
vehicle environment on specimens up to 250 pounds.
With the )bjLctive of
combining environmental variables wherever applicable and feasibie, four
basic facilities
have been conceived with several environments each.
Detailed
design 'pecifications
for these facilities
are contained under s paratc
covers.
As part of the design back-up, some of the problems, methods and techniques
of simulation are discussed.
A summary is also given of the pertinent results
of some experiments conducted to prove design feasibility in certain critical
areas of simulation.

3,314
MacCurdy, J. T.
1934
AVIATION.
Brit. J. Psvchol.

DISORIENTATION AND VERTIGO WTTH SPECIAL REFERENCE TO
25:42-54.

ABSTRACT:
Vertigo i. produced when the labyrinth is diseased, i.e.
when the body
is physiologically disoriented; and by disorientation under normal conditons
when: (1) the individual is so much distracted by giddiness and nausea, or by
efforts to maintain balance, as to make visual judgment ineffective, (2) objects
are viewed with difficulty because they are in motion, or at some unfamiliar
angle, (3) perception'is inaccurate because its posture-balance component is
absent or distorted.
These three conditions may be ar, e but temporary, and
may be compensated for by the use of an intellectuall; ?roduced substitute
perception.
They occur during learning to fly.
Nausea and vomiting appear to
be produced by reacrions of the abdominal muscles to sudden changes in the
magnitude and direction of gravitational forces, and can be avoided by completely
relaxing these muscles.

3,315

McCutcheon, E.P., C.A. Berry, G.F. Kelly, R.M. Rapp & R. Hackworth
1962
AEROMEDICAL STUDIES: B.
PHYSIOLOGICAL RESPONSES OF THE ASTRONAUT
In Results of The Second United States Manned Orbital Space Flight,
May 24, 1962. (Houston, Tex., National Aeronautics and Spact Adm.)
Rept. No. NASA SP-6, N62-14691, May,19(a?.

.

ABSTRACT:
The observations of Astronaut Carpenter's physiological responses
the MA-7 mission are reviewed.
Generally, the--res-ponses were within physio-

-19009

-

No disturbing body sensations were reported as a result of
logical ranges.
Specifically, the heart-rate tesponse to nominal exercise demonthe flight.
cardiovascular system. The ECG tracing recorded during
reactive
a
strated
reentry was abnormal because of the increased respiratory rate associated with
Much of the data obtained during the
talking during maximum acceleration.
For example; the biosensors provided good ECG data.
flight is very valuable.
The respiration rate sensor piovided good prelaunch but mininmal in-flight
The in-flight blood pressure cannot be interprateQ at the ptesent
coverage.
Because of irregular amplifier behavior, the rectal temperature thermtime.
ister gave invalid values for one-third of the flight.
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MacDonald, H.D.
SEAT, XMI0.

1961
DEVELOPMENT OF CATAPULT, AIRCRAFT EJECTION
Air
Development Division, Wright-Patterson AFB,
(Wright

WADC TR 60-452,

March 1961.

Ohio)

ASTIA AD 270 l08

Frankford Arsenal was requested to adapt the ballistic geometry
ABSTRACT:
of the rocket assisted pilot ejection catapult, RAPEC No. 1, to USAF aircraft
requirements, specifically, as a replacement for M4 catapults presently
installEd in the F104 aircraft.
The existing RAPEC No.
the USAF requirements.

1 catapult has been successfully scaled down to meet

The XOM1 catapult supplies the necessary thrust and, consequently, ejection
This
height to permit low-level ejections from high performance aircraft.
(Author)
device is now ready for qualification and analysis tests.

3,317
MacDonald, H. D. & N. J. Waecker 1961 DEVELOPMENT OF CATAPULT AIRCRAFT
(Aeronautical Systems Division, Wright'EJECTION SEAT, T 20.
Patterson AFB, Ohio) WADD TR 59-306 Frankford Arsehal Report
ASTIA AD 299 138.
R-1557.
ABSTRACT: Frankford Arsenal was requested to develop a rocket-assisted
catapult that would provide sufficient impulse to accomplish safe lowTwo problems were considered during the program;
altitude ejection.
first, attaining sufficient impulse with the rocket-catapult combinAtion;
and second, eliminating the bending of the catapult tubes during ejection.
The first problem was solved by using a rocket motor attached to the

-19010
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bottom of the catapult.
In this case, the rocket provides the sustained
acceleration necessary to achieve the required final velocity. The
problems associated with catapult tube bending in conventional catapults
wereeliminated by making the power stroke of the catapult section equal
to the guided stroke of the seat in the rails. Flight stability and
proper trajectory are obtained during ejection by angling the nozzle of
the rocket so that the vector of the rocket thrust passes through the
effective center of gravity of the seat-man'mass and by igniting the
rocket at the instant the rocket-catapult is released from the aircraft
The T20 catapult is now ready for qualification and analysis
structure.
testing.
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McDonald, R. K. & V. C. Kelley
1947
THE TYPE AND DEGREE OF INJURY
RESULTING FROM ABRUPT DECELERATION: THE QUANTITATIVE DETERMINATION OF
PULMONARY HEMORRHAGE.
(Air Univ., School of Aviation Medicine,
Project No. 494, Report No. 1, 11 June 1947.
Randolph Field, Texas)

3,319
McDonald, R. K., V. C. Kelley, et al.
1947
THE TYPE AND DEGREE OF INJURY
RESULTING FROM ABRUPT DECELERATION:
The Etiology of Pulmonary Hemorrhage
in Cats exposed to Abrupt Deceleration.
(School of Avia. Med., Randolph
AFB Texas)
Proj. No, 494, Rept. No. 2; ASTIA AD 217 860, 21 Aug. 1947.
ABSTRACT:
Animals exposed to high deceierative forces of short duration frequently sustain marked degrees of pulmonary hemorrhage and during deceleration
show increased intra-abdominal pressure.
Removing the pressure-transmitting
medium (viscera) results in a remarkable mitigation of pulmonary hemorrhage.
Applying a counter pressure device in the form of a narrow pressure cuff around
the uppermost limits of the abdomen causes a decrease in pulmonary hemorrhage
comparable with eviseration. The etiology of pulmonary hemorrhage in animals
exposed to abrupt deceleration of short duration is dependent in l'rge part on
the gene..-tion of large intra-abdominal pressure waves and the transmission of
this pressure to the lungs.
(AUTHOR)
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McDonald, R.K., V.C. Kelley, and R. Kaye
1948
ETIOLOGY OF PULMONArY
HEMORRHAGE IN CATS EXPOSED TO ABRUPT DECELERATION.
J. Aviation Med. 19(3:138-145, June 1948.
ABSTRACT:
1.
Animals exposed to high decelerative forces of short duration frequently
sustain marKed degrees of pulmonary hemorrhage, and during deceleration show increased intra-abdominal pressure.

- 1,011

2.

-

Removing the pressure-transmitting medium (viscera) results in a remark-

able mitigation of pulmonary hemorrhage.
3.
Applying a counter pressure device in the form of a narrow; pressure
cuff around the uppermost limits of the abdomen causes a decrease in pulmonary
hemorrhage comparable with evisceration.
4.
The etiology of pulmonary hemorrhage in animals exposed to abrupt deceleration of short duration is dependent in large part on the generation of large
intra-abdominal pressure waves and the transmission of this pressure to the lungs.
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McDonough, F.E.
'1941
Proc. Staff Meet.,

AVIATION MEDICINE: A SURVEY.
Mayo Clin., 16:217-219

ABSTRACT: Present examination of candidates for flight training does not
'tend to select those persons who will necessarily make good aviators.
It
intends to eliminate those who, because of measurable physical and psychologic
defects, should not be taught to fly. To better evaluate the problem, 10
members of the Mayo group of "flight surgeons" underwent pilot training.
The group included an ophthalmologist, an otolaryngologist, a cardiologist,
a neuropsychiatrist and others.
With regard to the care of the flier, it has been demonstrated that periodic
examination pf pilots does not protect them, but merely eliminates those
unfit to fly.
Investigation of the effects of flying and aerial environment has been
advanced remarkably, including the effects of altitude, under which aeroembolismanoxia and altitude sickness are considered.
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McDonough, F.E.
1942 AIRSICKNESS DURING AN AIRBORNE INFANTRY MANEUVER
(School of Aviation Medicine, U.S.A.F. Randolph Base, Texas) Rept. No.

93-1

November 1942.

3,323
McDonough, F.E.
1942 AIRSICKNESS IN THE AIRBORNE INFANTRY (School of Aviation
Medicine, USAF Randolph AF Base, Texas) Rept no. 93-2, November 1942.
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McDonough, F.E.
1942 ROENTGENOGRAPHIC STUDIES OF GASTROINTESTINAL MDTILITY
OBSERVED IN SWING TEST SUBJECTS (School of Aviation Medicine, USAF,
Randolph AF Base, Texas) Rept. No. 102-1, December 1942

3,325
McDonough, F. E. and M. W. Thorner 1942 REGULATION BARANY AND SWING TESTS
IN NAVIGATION CADETS (USAF School of Aviation Medicine, Randolph APB,
Texas) Research Report No. 1. Project 100, December 1942.

3,326
McDonough, F. E. 1943 ROENTGENOGRAPHIC STUDIES OF GASTROINTESTINAL
MOTILITY OBSERVED IN SWING TEST SUBJECTS (USAF School of Aviation
Medicine, Randolph AFB, Texas) Report No. 102-2, July 1943.

3,327
McDonough 1943 AIRSICKNESS IN NAVIGATION TRAINING (School of Aviation Medicine
USAF) Randolph AF Base, Texas) Rept. No. 165-1, July 1b43

3,328
McDonough, F. E. 1944 THE USE OF DRUGS IN THE TREATMENT OF AIRSICKNESS
(School of Aviation Medicine, USAF Randolph AFB, Texas) Rept. N. 1941, July 1944.
3,329
McEacheron, D., G. Morton, & P. Lehman 1Q42 SEASICKNESS AND OTHER FORMS
OF MOTION SICKNESS; A General Review of the literature. War Med.
2:410-428
3.,330
McEvedy, C. P. and P. Howard 1959 THE EEG AND BLACKOUT.
European Congress of Aviation Medicine, Rome, 1959.)
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McFarland, R.A.
1939
A BIBLIOGRAPHY ON THE SELECTION, TRAINING AND
PHYSICAL FITNESS OF AVIATION PILOTS. (National Research Council Committee
on the Selection and Training of Civilian Pilots,and the Civil Aeronautics
Authority, Wash., D.C.) December 1939
ABSTRACT:
This is 'an extensive bibliography covering the following subjects: psychologi-44
studies; sensory tests; physiolcgical studies; the effects of moderate 'and
high al.tiLudes; medical examinations and tests of physical fitness; human
factors in aeroplane accidents and a list of aeronautical journals.
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McFarland,

R. A.

1941

New England J.

FATIGUE IN AIRCRAFT PILOTS

of Medicine '225(22)"845-855.

SUMMARY:
In this discussion of fatigue in aviation, an attempt is made to analyze some of the more important contributing factors to pilot fatigue.
It
is shown how the attempts to locate fatigue in certain tissues or organs have
not proved to be very revealing in solving practical problems related to subjective fatigue and exhaustion.
Likewise, the search for a fatigue toxin, such as
lactic acid, has brought to light many significant variables related to fatigue,
but the relations have been more restricted than wab at first expected.
Furthermore, it is shown 'that a pilot whose muscular activity in flight is li.nited
could hardly, exhaust the energy reserves sufficiently to explain the fatigue
and'exhaustion often observed in airmen.
The essential variables in the phenomena of acute or' chronic pilot fatigue and exhaustion are ascribed to psychologic factors such as emotional stress, regardless of whether it is related
to adverse flying conditions, fear of accidents, economic and social insecurity,
and unhappy marital adjustments.
The major portion of the discussion is related
to an analysis of certain contributing factors in pilot fatigue, especially

lack of exercise, the reduced tension of oxygen enruountered while in flight at
high altitudes, the poor selection of food and the excessive use of alcohol and
tobacco.

Also,

certain physical variables in

the cockpits of airplanes are

discussed as other contributing factors to fatigue,

such as noise, vibration,

poor illumination, glare, static from the radio and poor regulation of the
ventilation and the temperature.
Firnally, the results obtained in a study of
transoceanic airmen are analyzed to show the effects of long flights at moderately
high altitudes.
3.,333
McFarland, R. A.
1943 SOME PROBLEMS IN AVIATIO'N MEDICINE
Bull. New Engl. Med. Cent. 5:1-6, 1943.
ABSTRACT: The human problems in aviation may be divided into two parts;
(1) relating to placement and selection (gunners, fighters, bombardiers
and pilots); (2) to physiologic and psychologic limitations.

-
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Recent research on the effects of alcohol on the organism has revealed,
that it diminishes the utilization of oxygen in the tissues. There is
a close similarity between the behavior of a person suffering from acute
oxygen deprivation and that of a person under the infiuence of alcohol;
in both cases an oxygen deficiency is delivered to the tissues.
The search for a fatigue toxin, such as lactic acid, has brought to
Certain physical
light many significant variables related to fatigue.
variables such as noise, vibration, poor illumination, glare and radio
static are important.
The effects of accekration or "blackout" during dive bombing; variations
aero-embolism and the
in temperature encountered at high altitudes;
during rapid ascents to
nitrogen
the
of
1-7IhP
difficulty of ridding
aii Lhc ýrLlem
altitudeb,
to
high
in
relation
alcohol
a great height;
of pilot fatigue, due to anoxia, alcohol, poor diet and the effects of
nicotine and carbon monoxide from excessive smoking are discussed.
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1952 SUMMARY REPORT OF A THREE YEAR RESEARCH PROGRAM C
McFarland, Ross A.
HUM4AN FACTORS IN HIGHWAY TRANSPORT SAFETY
(Harvard Schooi of Public Health, May 20, i'352)

3,335
McFarland, R. A. 1955 HUMAN PROBLEMS IN JET AIR TRANSPORTATION
64:437-451, 1956
SAE Transactions
The human problem with jet aircraft begins even before
,ABSTRACT:
author points out, with discomfort and loss of
the
take-off,
efficiency from ground injuries on the field or in repair shops.
In the air, human tolerance is matched against other extreme forces
of acceleration direction changes, temperature and pressure variations.
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McGehee, J. R. and V. L. Vaughan, Jr.
1962 MODE!. INVESTIGATION OF THE
LANDING CHARACTERISTICS OF A RE-ENTRY SPACECRAFT WITH A VERTICALCYLINDER AIR BAG FOR LOAD ALLEVIATION.
(national Aeronautics an,1
Space Administration, Washington, D. C. ) NASA Technical note D-1027,
March 1962, ASTIA AD-272 616.
ABSTRACT: Analytical and experimental investigations were made to determine the landing characteristics of re-entry spacecraft equipped with
a vertical cylinder air bag for impact load alleviation.
Assuming a rigid
body and isothermal air compression and expansion, computations were made
to determine accelerations for a landing on concrete from a flight-path
angle of 90 degrees (vertical flight path) at a contact attitude of 0
degrees.
Two models (1/6 and 1/2 scale) dynamic model of a spacecraft-air-bag configuration proposed for manned re-entry was landed on concrete,
on sand, and in calm water from various flight paths for a range of contact
keaaonable a~racmnt b".tro"r
-mpited and exnerimental dp-a
attitudes.
indicates that the scaling technique developed is satisfactory for prediction of full-scale characteristics from model tests with air bags
in atmospheric environment.
The maximum accelerations obtained during
landings on sand were about ll'g along the X-axis and 8 g along the Z
axis.
The maximum accelerations obtained during landings in water were
(Author)
about 10 g along the X-axis and about 6 g along the Z-axis.

3,337
McGowan, W.A. and J.M. Eggleston
1961
A PRELIMINARY STUDY OF THE USE O
FINITE-THRUST ENGINES FOR ABORT DURING LAUNCH OF SPACE VEHICLES.
(National Aeronautics and Space Administration, Washington, D.C.)
NASA TN D-713, Dec. 1961.
ASTIA AD-268 451.
ABSTRACT: Investigations were made of the aborts initiated along a typical
launch trajectory in the region of relatively high flight-path angles at s borbital velocities while leaving the atmosphere and along another typical
launch trajectory in the region between orbital and near-escape velocity.
For
aborts at suborbital velocities, the optimum times to apply thrust of give
levels
are determined from the standpoint of maximum reduction of the peak entry ecelerations.
'or aborts at superorbital velocity the propellant weights required to
return the vehicle to earth are established for several thrust levels and for the
effect of time delay during separation and orientation.
3,338
McGuire, F. G.
1958
SOVIETS DISCUSS SATELLITE CREW RECOVERY
Missiles and Rockets, August 11, 1958, p. 51
ABSTRACT:
Isakov has reduced the means of acconiplishing the safe return o satellite crews to two possibilities:
return of the satellite as an entire uni , and

• 1,016

-

return of the crew only.
According to the article, the second of These is the
easier, and most practicable method.
A,celeration and decelcratior problems are
under study, Isakov, says, and states that "it has been establishcd that man can
withstand a force of 3--5 g's for short periods with no harmful after effects."
But he notes that continued acceleration or deceleration to this extent results
in serious change in a man's condition which sharply limit his efficiency.
Isakov'
mentions the experiments of Italian scientists who subjected animals to g forces
while the animals were submerged in water.
The present experiments showed that
uncer thcse conditions animals could withstand much higher g-loads than under
normal conditions.
Excessive rotation was also listed by the author as a dangerou4
phenomena.
Rapid and irregular rotation of the body in all places can cause serio4q
effects such as complete unconsciousness if a speed of 2-3 :evolutions per second
were experienced over a period of 10 to 15 seconds.
Russian live-animal ejection
experiments are reported to have been highly successful in proving that survival
was indeed possible in extreme-altitude ejections, even though the vehicle was not
traveliitig at orbital velocity.
(CARI;
3,339

McGuire, T.F. and F.J. Leary
1958
A UNIFIED CONCEPT OF ';'rESS TOLERANCE:
ITS RELATIONSHIP TO DRUGS AND THE AIRMAN AND ITS RELATIONSHIP TO A SYSTEM
OF AIRCREW SELECTION BASED UPON PHYSIOLOGIC AND PSYCHOLOGIC CRITERIA.
(Paper, 1958 Meeting of Aero Medical Association, Statler Hotel,
Washington, D.C., March 24-26)
ABSTRACTi A unified concept of stress tolerance, utilizing all available data
plus original experiments, is presented.. The relationship of therapy with such
drugs as the corticords, tranquilizers, and the amphetamines, is discussed in
relationship to stress tolerance.
With newer high performance aircraft and
increased destructive potential of aircraft lofted weapons, fewer combat aircraft are needed.
But the physical integrity of the entire aircrew has become
more important to the mission than ever' before while the potential stresses to
which they may be exposed have increased.
Selection of special or "premium"
aircrews based on physiologic and psychologic criteria, aside from technical
capability, is discussed.
(J. Aviation Med. 29(3):242, March 1958)
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McGuire. T. F.. & F. J. Leary 1958 TRANQUILIZING DRUGS AND STRESS
TOLERANCE.
(Wright Air Development Center,'Wright-Patterson AFB, Ohio)
WADC-TR-58-64.
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McGuire, T. F., H. W. Marshall, A. C. Nolan, E. F. Lindgerg & E. H. :eA
COMPARISON OF CHANCES IN ARTERIAL OXYGEN SATLTRATION DURING TR.%NSVERSE
ACCELERATION AS INDICATLD BY EAR OXiMETRY AND BY DIRECT PHOGXM4ETRY ON
ARTERIAL BLOOD.
1961 Meeting of Aerospace Medical Association, Chica,;o, April
(Paper,
24-27).
Six experienced men, tewnty-seven to thirty-fi/e years old, were
ABSTRACT:
exposed to 2, 3.5, and 5 g for ten-minute periods while rtclining in che Mercury
Centrifuge axis-te-subject distance
Astronaut position in a human centrifuge.
was
affixed to the pinna of one ear while
was 15.5 feet. A Wood-Geraci oximeter
and earpiece modified to detect arterial pulsations was attached to the other.
Simultaneous cuvette oximetry determinations were made during acceleration via an
rne
Ear-pulsa
indwelling needle or small catheter in the left radial artery.
during acceleration, useful in the headward (positive) acceler.tion position as
an indicator of a critical decline in blood pressure at ear level, did not show
The oxygen saturation
apparent dcfinitive changes -:,the transverse position.
values of blood in the heat-flushed ear indicated by the oximeter decrease
rapidly during the first minute of exposure to acceleration and then remained
relatively stable at this decreased level for the duration of the ten-minute
Arterial oxygen saturation levels below 85 per cent by cuvette oximetry
exposure.
These decre.,"e• could
were encountered in som:,e ski.)Jects duriný; exposure to 5 g.
be prevented by breathing 99.6 per cent oxygen.
The discrepancy betwecn car
oximeter and cuvette oximeter saturation values during exposure to accelNration
is believed due to the retarded ,,lood flow through the ear caused by Lhe acceleration, with consequent increased extraction of oxygen from the ear bluod by
local-tissue metabolism.
(Aerospace Med. 32(3):242, March 1961.)
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McIntyre, A. K. EFFECT OF ANTI-MALARIAL DRUGS ON G TOLERANCE.
(Royal Australian Air Force, Sydney) Report FR-71.
ABSTRACT:
Centrifuge tests were performed on a group of 33 aircrew trainees to
(a)
determine blackout thresholds beofore and after anti-malarial drags (quinine,
atebrire, and "A.S.I.") in suppressive doses.
(b) Before treatment, blackout threshold averaged 4.9 "g" for 5 seconds,
range 3.6 to 6.2 "g".
*(c) No adverse effect on resistance to "g" was observed with any drug.
(d)
In most cases, "g" tolerance improved progressively with successive
whe,.her or not drugs were taken.
centrifuge rur
QUININE
After
Before

AVERAGE "C" TOLERANCE
ATEBRLNE
After
Before

ATEBRINE & ASI
After
Before

Drug

5.1

5.4

4.7

5.2

4.7

5.5

Control

5.2

5.6

4.2

4.2

4.2

4.7

-
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AIRSICKNE•SS. Notes on FR-10
DISORIENTATION.
.1941
McIntyre, A. K.
FPRC Rept. No. 358 (i)
SydnLy)
Force,
Air
Australian
(Rural
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McIntyre, A. K. 1941 MOTION SICKNESS, PRESENT STATUS OF RESEARCH.
(Royal Australian Air Force, Sydney) FR-91, June 1941.

3,345
MXlntyre, A. K. 143 THE EFFECT OF HEAD POSITIONS ON SUSCEPTIBILITY TO
MOTION SICKNESS (Royal Australian Air Force, Sydney) Report FR 86.

3,346
McIntyre, A., K. and I. D. R. Gardiner 1943 CORRELATIONBETWEEN SWING
AND SIR SICKNESS (Royal Australian Air Force, Sydney) Report FR 67.

3,347
PRELI INI;ARY PRZPORT.ON CURRENT ACTIVITIES OF THE
1944
McIntyre, A. K.
R. A. F. PHYSIOLOGICAL LABORATOPTY, FARKEOROUGH.
(Royal Australian Air 'orce, Sydney)FR-101B, 14 Dec 1944.

3,348
SOM SUBJECTIET EFFECTS OF ANGULAR AND CENTRIFUGAL
1945
McIntyre, A. K.
. F., Sydney)
(R. A.
ACCELEFA\TIONS.
(Paper. Meeting of the hysiologi~al Society, 10 February 1945)

ABSTBACT:

Difft.irent combina ions of linear and angular accelerations are cncount-

ered with diffcrent mcthods

mentc

may produce complex,

of producing high values of G.

unfaniliar sensations,

Such abnor-ual

environ-

the study of which may throw

further light on the mechanism of spatial orientation.

In the or1th.r1o~dox type of ccnt ifuge a sequence of apparent changes in gravitational
Witth
orientation is experienced by the subject who has no fixed visual horizon.
the onset of rotation, a sen;ation of upward and backward movement is noticed,

-
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which is replaced during constant angular velocity by the general sensationr
of
increased weight; during deceleration, a feeling is experienced ot falling with -forward rotation around a transverse axis.
Vertical nystagmus (quick component
downward) is observed at this stage and continues for some seconds after cessation of rotation.
These effects are related to the magnitude of the angular
acceler-tion around the axis of the centrifuge.
In the Australian accelerator, the magnitude of G may be varied without the
production of associated angular accelerations.
This is achieved by moving the
subject radially away frorm or towards the axis during rotation of the machine at
constant angular velocity.
No sensations o.f rotation are experienced by the
occupants, since the desired angular velocity is attained so slowly that appreciable stimulation of the semicircular canals is avoided.
Variations in radial acceleration in this centrifuge produce illusions. of
changes in bodily attitude.
The resultant between gravity and centrifugal
force is accepted as if it were simple gravitational pull, even if its direction
is ncarly horizontal.
Thus a subject, although actually lying on his back, feels
as if tilted, into the upright position during the application of G, while the
observer, sceted upright and facing the axis of rotation, experiences the illusion
of lying on his back throughout the period of rotation.
The angular momentum of the centrifuge may produce another striking illusion'.
If
the head is tilted in any plane other than that of rotation, strong sensations are
experienced of turning in a plane at right angles to the actual head movement,
appar~ently because of precessional phenomena in the labyrinths.
The occurrence
of nystagmus (in the plane of subjective rotation) indicates that the semicircular
canals are involved.' This phenomenon may also be observed in spinning aircraft,and may lead to gross spatial disorientation in the absence of visual clues.
(J. of Physiology 104:llP-12P, 10 Feb. 1945)

3,349
Mc Iveri 'J.W.
FLYING BOAT.
TION.
( Gt.
March ]950

1950
FULL SCALE MEASUREMENTS OF IMPACT LOADS ON A LARGE
PART I.
DESCRIPTION OF APPARATUS AND INSTRUMENT INSTALLABritain Marine Aircraft Engineering'Estab.) F/Res/216
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MacKay, R. A., & T. K. W. Ferguson 1951 INFLUENCE OF CERTAIN ANTI-MOTIONSICKNESS DkJGS ON PSYCHOMOTOR AND MENTAL PERFORMANCE. 3Aviation Med.
22(3):194-195, June 1951.
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-..........

McKenzi-e 1-R.

E. - & B. -I.

TEST (SAET)
AFB, Texas)

Hartmar.n---l9&O--AN-APPARATUS

(USAF, School of Aviation Medicine,
Research Rept. 60-69, Sept. 1960

FOR THE SPIRAL AFTEREFFEC.I

Aerospace Med.

Ctr.,
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The McKiernan-Terry Corp., Dover, N. J.
1960
FEASIBILITY AND DESIGN STUDY FOR
AN ADVANCED HUMAN ENVIRONMENTAL RESEARCH ACCELERATOR (Wright Air Development
Division, Wright-Patterson AFB, Ohio) WADD TR 60-225; ASTIA AD-236 026;
March 1960
ABSTRACT: This study presents an analysis of the engineering problems inherent
in the design of a high performance accelerator research device capable of producing controlled high levels of centripetal acceleration, and simultaneously,
linear and rotary mction of a payload about various axes.
Engineering feasibility is studied and related to various co-binations of acceleration parameters,
including acceleration level, rate of chaL.;e of acceleration, r; lius of rotation,
payload mass, and displacement and rotary degrees of freedom. Tie conclusions
resulting from a study of these factors are integrated to yield specifications
for accelerators of optimum performance.
All significant facets of accelerator
concept are treated, including prime mover considerations, arm strength, aerodynamic loss problems, gimbal raechanisms, capsule layout, and basic dynamic and
kinematic properties.
Automatic control and analogue simulation of the accelerition problem is also discussed.
(AUTHOR)
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McKiernan-Terry Corp.

1961

MODIFICATION OF HUMAN CENTRIFUGE AT THE AVIATION

MEDICAL ACCELERATION LABORATORY: PROGRESS REPORT CONCERINING (U.S. Naval
Air Development Center, Johnsville, Pennsylvania) NADC-MA-L6101, 1 March 1961,
ASTIA AD- 251 947
ABSTRACT: A program of modification of the centrifuge at the Aviation Medical
Acceleration Laboratory was prbposed (reference(a) ) based on the experience
which had been accumulated during the flight simulation testing of the X-15
research aircraft.
References (b) through (g) detail the history of appropriations pertaining to the modification program.
A contract has been let to the McKiernan-Terry Corporation of Dover, N.J. for
the following: a. A feasibility study for the entire modification program
as presently envisioned.
b.
A new and completely rewired centrifuge arm
which will support a larger and heavier gondola without depreciating the performance capabilities of the present centrifuge drive motor.
c.
A sperical
10 ft. diameter gondola which is substantially larger than the present 10 ft.
X 6 ft. oblate speriod gondola.
This new gondola will be capable of having
its internal structure removed to allowý a completely chacked out instrument
panel, pilot control system, seat configuration.
It will also be capable of
continuous relation and have increased slip ring capacity.

S3 9354
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BIOCHEMICAL RESPONSE TO TRAUMA. II CORTICOSTER1956
McLaughlin, J., & I. Gray
ONE AND 17 HYDROXYCORTICOSTERONE LEVELS IN PLASMA OF RATS SUBJECTED TO TUnB(Walter Reed Institute of Research, Wash., D. C.) WRAIR-86-56;
LING TRAUMA.
ASTIA AD-112 801, April 1956
Corticosterone and 17-hydroxycorticosterone levels were determined in
ABSTRACT:
In general, it was found that the plasma
plasma of normal and traumatized rats.
When
levels rose with increasing number of turns at zero time after tumbling.
were
rats
of
levels
the corticosterone and 17-hydroxycorticosterone plasma
appeared that the
examined over a period of 24 hours from the end of drurmming, it
for the two
parallel
not
were
changes
However, these
levels changed markedly.
17-hydroxycortiand
corticosterone
as
separated
The fractions
steroids examined.
fluorescence
costerone showed the same elution behavior, ultraviolet absorption,
of known
those
as
:hromatography
partition
paper
by
Rf
development and similar
(AUTHOR)
*samples of corticosterone and 17-hydroxycorticosterone.
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IV.
BIOCHEMICAL RESPONSE TO TRAUMA.
1959
McLaughlin, J., Jr. & I. Gray
TRAUMA.
TUMBLING
TO
SUBJECTED
CORTICOSTEROID LEVELS IN PLASMA OF RATS
ASTIA AD 219 560.
'Am.'J. Physiol. 196(4):893-895.
The effect of tumbling trauma on the concentration of corticosterone
SU}•MARY:
(CS) and other corticosteroids (X-steroids) in the plasma of rats has been
followed using a fluorimetric method for the analyses of the corticosteroid.
The animals were tumbled
Sprague-Dawley rats weighing 225-275 gm were used.
for 300, 400, 500, 600 and 700 turns giving a 24-hour mortality ranging from 0
The corticosterone levels immediately after the tumbling were increasto 1007..
ed 2-5 times while the X-steroid concentrations increased 5-10 times. When
followed in time after tumbling, the corticosterone remained elevated for 1-2
hours and returned toward normal within 24 hours whereas the X-steroids rose
to a peak about 1 hour and then fell to near zero between 1 and 2 hours after
which a secondary rise occurs which rises about 8 hours and then returns toward

normal within 24'hours.

(Author)
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A DATA SYSTEM FOR SELECTIVELY MONITORING PHYSIOLOGICAL,
1959
McLennan, M. A.
SIGNALS
Proceedings of the Pilot Clinic on the Instrumentation Requirements
In
Ohio State University,
for Human Comfort, and Survival in Space Fliyht.
October 26-27, 1959.
Columbus, Ohio.
(Foundation for Instrumentation Education and Research, New York, N. Y.,
Pp. 41-50.
April 1960.)
The "Viability Monitor" telemetry system for selective monitoring
ABSTRACT:
The point is made that it is impractical
of physiological signals is described.
to extend present telemetry practices to cover long-term physiological
experiments in the space field because the continuous registry of all signals--------The basic principles for a system that would eliminate
become too cumbersome.
(Tufts)
stated.
are
noninformative signals
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1961
INJURY PATTERNS-AS SEEN IN MATERIAL FROM AIRCRAFT
McMichael, H.
ACCIDENTS AVAILABLE AT THE ARMED FORCES INSTITUTE OF PATHOLOGY.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Penn.
June 14-15, 1961)
ABSTRACT: A number cf patteras of injury seen in material from aircraft accidents
are described and interpreted with respect to the probable causative forces
producing the injuries.
The injuries commonly seen in passengers fatally injured in commercial airline accidents are described and related to the problem
of the design and tie-down of passenger seats.
The "rocking seat" type of
aircraft passenger seat is described as a possible solution to the seating
problem. A number of other injury patterns are described, including visceral
ruptures, blast induced injury, and injuries sustained during high speed ejection.
The use of the study of traumatic injury in reconstruction the sequence of
events occurring in aircraft accidents is illustrated.

3,358
McMichael, A. E. & A. Graybiel
1963
RORSCHACH INDICATIONS OF EMOTIONAL INSTABILITY AND SUSCEPTIBILITY TO MOTION SICKNESS.
Paper:
34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April 28 - May 2,-1963.
ABSTRACT: Almost all studies of motion sickness have referred to "underlying
personality factors" but have not included such factors in the variables studied.
The present study investigates relationships between aspects of personality,
as measured by the Rorschach test, and susceptibility to experimentally indiced
motion sickness.
Eleven volunteer normal subjects were administered a battery of psychological
tests, of which one was the Rorschach, prior to their exposure to four experimental conditions designed to induce motion sickness.
These experimental conditions included exposure to: aerial acrobatics: going to sea in a power boat; a
Slow Rotating Room; experiencing -zero G. An overall rating on susceptibility
to motion sickness was also made by another experimenter as a composite of these
four criterion conditions.
Five composite dimensions of the Rorschach test (Bech) were correlated to the
results of each of the five criteria.
These dimensions were:
drive, dependency;
rigidity; anxiety; impulsivity.
The resulting rank order correlations are
presented and discussed in light of the previous findings.
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McNally, W. J.,
& E. A. Stuart
1942
PHYSIOLOGY OF THE LABYRINTH REVIEWED IN
RELATION TO SEASICKNESS AND OTHER FORMS OF MOTION SICKNESS.
War Med. 2:683

3,360
McNally, W. J.
TO VERTIGO.

1947
THE PHYSIOLOGY OF THE VESTIBULAR MECHANISM IN RELATION
Ann. Otol. Rhinol. & Laryngol. 56:514-533

3,361
McNally, W. J. & E. A. Stuart
1955
AN ADDITIONAL FIVE-YEAR REVIEW OF SOME
CASES CF VERTIGO REPORTED IN 1949.
Ann. Otol. Rhin. & Laryng. 64:519-536, June 1955.
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McNey, Thc,.as John
1960
THE ELECTROENCEPHALOGRAM DURING POSITIVE ACCELERATION.
(Master's Thesis:
University of Southern California, Los Angeles)
ASTIA AD-244 235; June 1960
ABSTRACT:
The present investigation permits the following conclusions concerning
the relationship between the EEG and the clinical state of the individual exposed
to positive acceleration:
(1) careful study of electrical, electrode and muscle
artifact
is necessary in order to evaluate properly the electrical activity
recorded in' the centrifuge environment; (2) given a prominent and particular
form of alpha wave activity, it is possible to evoke an alpha wave response during
blackout which may constitute an objective measure of blackout; and (3) individual
differences, both in the resting EEG and in the EEG recorded during acceleration
stress, make it difficult to reach general conclu. ions concerning the recorded
electrical activity and the state of consciousness in the individual.
(AUTHOR)
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McNulty, C. F.
1962
SIMULATION TECHNIQUE. FOR SPACECREW TRAINING, STATE-OFTHE-ART REVIEW
(6570th Aerospace Medical Research Laboratories, WrightPatterson AFB, Ohio)
MRL-TDR-62-32; ASTIA AD-283 343; April 1962

ABSTRACT:
The capabilities of the existing simulation technology are discussed
and various government and industrial programs for the development of new techniques required for spacecrew training are described.
These techniques are divided
into categories and discussed in generalities and specifics.
The category most

-
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basic to the simulation of a system is the development of a suitable set of mathematical models for expressing its characteristics to the degree required.
Existing equation techniques are based upon simplifications that are not valid for
future type vehicles.
Classical equations, althougit not complete, are too complex
to be practical for complete simulation.
Programs are discussed for the development of new Loordinate schemes and generalized aero-dynamic and motion equations.
The application of special and general purpose analog and digital computers to
simulation problems are discussed, and the development of a real-time digital computer and hybrid analog-digital computers, which appear most promising for future
simulation, is reviewed.
The requirements for visual capabilities in future
training simulation are presented.
(AUTHOR)
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McNutt,

D. C.,

S.

N. Morrill,

E,'CEPHALccIRAPniIC

A. B. Headley,

& H. W. Ades

1963

THE ELECTRO-

FINDINGS IN PASSENGERS DURING ACROBATIC FLIGHTr.

Medicine 34(3):218-321,

Aerospace

March 1963

ABSTRACT:
Three groups, namely, experienced, inexperienced and "clinical referrals
were studied while undergoing similar acrobatic sequence,
The EEG, ECG, and
mloving pictures were recorded.
Approximately fifty per cent of the "clinical"
group were activated by this sequence, whereas only five per cent and fifteen per
cent of the other groups were.
Unconsciousness was accompanied by high voltage
sldw waves.
These were most frequently found during a loop maneuver.
The spiking
and other phenomena normally Lorrelated with epilepsy were not seen in any of these
records.
.From these findings it is concluded that the airborne recording of the encephalogram has a definite place in the workup of aviators who have had some incident of
unconsciousness.
It would also be of value as a baseline, and as an aid in
selection of a small group of astronauts such as prior to space flight.
(AUTHOR)
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THE MEASUREMENT OF FORCES ACTING ON A PILOT DURING
1952
McPherson, A. E.
CRASH LANDING.
Proc. Soc. Exper. Stress Analysis 9(2):159-162.
ABSTRACT: Instrumentation is described for the purpose of measuring the
deceleratory forces to which a pilot is exposed during crash landing. As the
commonly used decelerometers were inadequate for this purpose, two forms of a
"crash dynamometer" were developed using the deformation of metal rings as a
measure of acceleratory forces.

/
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1948 THE MEASUREMENT OF FORCES ACTING ON PILOT DURING CRASH
McPherson, A.E.
LANDING
In: Marcus, Henri et al, Shock Ald Vibratilletin J2., 2., Naval Research
Lab. Rept. No. S-3229j pp. 59-63. ASTIA ATI 75 153
ABSTRACT: This paper describes the development of a dynamometer for recording
the maximum loads reached in a pilot's lapstrap and shoulder harness during a
The work is sponsored by the Airborne Division of the Bureau
crash landing.
of Aeronautics as part of their program to determine the force acting on pilot
restreining harness during a crash.
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1958
McRuer, D. T., 1. L. Askenas, & E. S. Krendel
MAN'S ROLE IN SPACE.
(Systems Technoludy Inc.,
28 Nov. 1958

A POSITIVE APPROACH TO
inglewood, Calij..)
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1961
WIND-TUNNEL INVESTIGATION OF A BALLOON
McShera, J. T. & J. W. Keyes
AS A TOWED DECELERATOR AT MACH NUMBERS FROM 1.47 to 2.50.
(National Aeronautics and Space Administration, Washington, D. C.)
ASTIA AD 261 700.
NASA TN D-919, Aug. 1961.
ABSTRACT: A wind-tunnel investigation has been conducted to study the characteristics of a towed spherical balloon as a drag device at Mach numbers from 1.4
to 2.50 Reynolds numbers from 0.36 times 10 to the 6th power to 1.0 times 10
Towed spherical
to the 6th power, and angles of attack from -15 to 15 degrees.
The drag coefficient if
balloons were found to be stable at supersonci speeds.
the balloon is reduced by the presence of a tow cable and a further reduction
The balloon inflation pressure required
occurs with the addition of a payload.
to maintain an almost spherical shape is about equal to the free-stream dynamic
pressure.
Measured pressure and temperature distributioo around the balloon
There was a pronounced
alone were in fair agreement, with predicted values.
decrease in the pressure coefficients on the balloon when attached to a tow
(Author)
cable behind a pay load.
3,369
McShera, J. T., Jr.
1963
AERODYNAMIC DRAG AND STABILITY CHARACTERISTICS OF
(National AelOnautics
TOWED INFLATABLE DECELERATORS AT SUPERSONIC SPEEDS.
& Space Administration, Langley Research Ctr., Langley Station, Va.)
NASA TN D-1601; N63-13716; Mar. 1963
ABSTRACT: A wind-tunnel investigation has been conducted to study the possibility
of inflating balloon and cone devices to give the same drag and stability characteristics as their solid counterparts over the Mach number range from 2.00 to
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The results include some effects of Mach number, tow-cable length, and
4.65.
inlet configurations on the drag and stability of these inflatable decelerators.
Both the closed pressure-inflatable and self-inflatable (ram-air) decelerator
configurations were fully inflated and had approximately the same drag and
The decelerator exhibits excellent stastability as their solid counterparts.
bility in the supersonic wake region. The drag reaches a maximum and has little
change with increases in tow-cable length when the decelerator reaches the super(AUTHOR)
sonic wake region.
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GOOD SEATING ENGINEERING SAVES LIVES
1952
McSurely, A.
Aviation Week, 24 Nov. 1952.
The importance of seat design dnd construction is exemplified by
ABSTRACT:
the analysis of an airplane crash involving a Convair 240 (in Flushing Bay
The plane ditcheýd
near La Guardia Airport, New York, on January 14, 1952).
in 15 ft. of water at a speed of about 135 mph., and a normal rate of descent
Peak decelerations in the range of 10 to 15 g
of about 500 ft per minute.
Failure of some seat anchorages indicated
were absorbed by hull and wings.
that standard load specifications of 6 g forward, 6.6 g downward, and 1.5 g
Still, no major injuries were incurred by the passsideways were exceeded.
engers due to the resilient structure of seat backs and the firm anchorage
of the seats. The following improvements are recommended: (1) seats which
will stand 15 g loads; (2) seat backs of ductile metal that will cushion body
or head shock; (3) firm anchoring of passengers to their seats with snugly
tightened 3000-lb. load seat belts.

-1,027-
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REPORTS OF TIM C0 1ITTKE ON AVIATION MEDICINE, NATIONAL
1943
Naaske, C. A.
KSIARCE COUNCIL, ON RADIAL ACCUMATION A" ITS EFFECT ON THE HUMA AND
(Wright field) Memo Rept. DIG-M-49-696-36; 8 Apr. 1943
ifnL ORCANIM.
A38T•h.4:

Report and

ummary of the third meeting of the subcommittee on accel29 March 1943.

erationg, CAM-NRC, Washington, D. C.,
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CONFERENCE ON ACCELERATION AT THE mONTREAL NEuRLOGICAL
1943
laaske, C.A.
(USAAF, AMC, Aero Ned. Lab., Wright Field, Ohio)
INSTITUTE.
I1-49-696-4B, 14 June 1943.
AB11XACT: Animal results obtained to date were reviewed by means of conferences,
written reports, graphs and other illustrations; the most pertinent of twhich ari
su* frized below.
a.
The normal cardiac respo,.e during zadial acceleration is a tachycardia
su rseded by a bradycardia on removal of the "g", provided no anti-"g" protecFailure to obtain a tachycardita indicates poor or depressed
is employed.
ti
car iac reflexes and as such is a grave sign. However, a bradycardia is often
The situation
but not invariably seen during exposure to "g" with protection.
is iltered here in the sense that the form of the electrocardiogram is the best
It was suggested that the Wright Field
ind x of the subject's cardiac condition.
gro p continue electrocardiographic studies and employ a leg reference electrode
This lead can be used succesefully only
in ddition to the chest lead now used.
ose subjects who can attain a satisfactory degree of muscular relaxation
on
iihi e exposed to "g".
b.. 7he results of animal experimentation indicate that iohysiological events
iHdiately following "g" exposure are as significant as results obtained during
Furthermore, these events vary with the duration of the
rad 1 acceleration.
"g" exposure.
The important indices include changes in blood pressure, in
ela trocardiogra., in electroencephalogram, and 'in respiration. Therefore,
pears necessary to miks eall centrifuge studies conform in time relationit
Wright Field centrifuge studies are so designed.
sb
to flight mmneuvers.

___________I
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1944
EVALUATION OF ANTI-"1G'
Maaske, C. A., G. A. Hallenbeck, & E. E. Martin
SUITS.
(Wright Field) Rapt. No. 4; Eng-49-696-51D; CAM No. 348; 10 June 1944
ABSTRACT: The efficacy of a single pressure pneumatic suit (G-2) was compared
with that of a gradient pressure suit (g-l) with a view to lightening and simplifying anti-"g" protection. The G-1 suit plus oil filter and vclve weighs 15.5 lbs
the G-2 assembly weighs 8.5 lbs.
In the G-2 the oil filter has been removed and the' abdominal bladder simplified.
It is pressurized at 1 psi/"g" for values of "g" over 2. There are one abdominal,
2 calf, and 2 thigh bladders. Air is metered to the suit by a 2 mint single
pressure "g" activated valve. Pressure source is the positive pritssure side of
the B-12 vacuum instrument pump rotating at 3,000 .rpm and working on -5 inches
Hg intake.
Twenty experienced subjects who tested the G-2 by 10 second exposures on the centrifuge obtained an average protection of 1.2 "g" against visual dimming and peripheral light loss and of 1.9 "g" against blackout. This compares favorably with
the performance of the G-1 suit.

3,374
EVALUATION OF
1944
Maaske, C. A., A. L. Roach, E. E. Martin & G. L. Maison
ANTI-G SUITS.
(USAAF, AME, Wright Field, Ohio) TSEAL-3-696-51-F; Rept. No. 6; 16 Nov.
1944.
ABSTRACT: (a) Tests have been made on the Wright Field centrifuge of efficacy
of the G-3 (cutaway) and G-4 (coverall) anti-"g" suits. Eleven subjects tested
the G-3, 10 subjects the G-4. Protection was determined relaxed with maximum
"g" lasting 10 seconds.
(b) Protection offered was as follows:
1.0 "g"
1. 0 "g"
..............
Graying . ..............
1. 14"g"
1.05"g"
Peripheral light loss................
"g"
0.9
"g"
1. 26
Blackout ..............................
(c) The G-3 is pressurized at 0.86 psi per "g" in maneuvers exceeding 2
"g".
The G-4 is pressurized at 0.88 psi/"g". The slightly greater protection
against blackout offered by the G-3 is though to be due to the better fit obtained with adjustable lacings, which are not incorporated -inthe G-4.
(d) The G-3 has been reported to offer 2 "g" protection in planes, quite
adequate for the aircraft now being flown.
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1945
PATTERN OF HUMAN CARDIAC
Maaske, C. A., G. L. Maison, & G. A. Hallenbeck
RESPONSE T6 CENTRIFUGAL FORCE. Abstract: Federation Proceedings 4(l):48,
March 1945
ABSTRACT: Man is admirably adapted for life on a planet where the normal force
of gravity is as it is on earth. If he is seated, his circulatory system is

-
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adequate in most cases to maintain his sensorium alert at three times normal
gravity. The primary mechanism by which this is accomplished seems to be
increased cardiac rate.
Centrifugal force has been used to simulate multiplication of normal gravity.
At the highest force level which over a ten second exposure did not produce
visual changes the average increase in cardiac rate in 47 subjects was 27.42
per minute with a range from 13 to 47.
At force levelfi which abolished peripheral
vision heart rate rose (average) 31.65 p-r minute (range 3 to 53) in 47 subjects.
When force was adequate to abolish central vision cardiac rate rose 34.11 per
minute average (range 14 to 66) in 44 subjects.
When the force is rapidly
withdrawn at the end of the 10 seconds a bradycardia is the rule with strong
"vagal" beats.
On the other hand continuance of these force levels beyond 10
seconds permits recovery of symproms without accompanying further rise of cardiac
rate.

3,376
Maaske, C. A.
1945
THE HOURLY VARIATION OF HUMAN "G" TOLERANCE AND THE EFFECT
OF BENZEDRINE MEDICATION.
(USAAF Air Tech. Serv. Com., Aero Med. Lab., Wright Field, Ohio) Memo Rept,
TSEAL 3-696-4F, 18 Sept. 1945.
ABSTRACT: Determination that repeated exposures of (10 seconds duration each)
to radial acceleration throughout the course of eight hours has no appriciable
effect on the subjects's 'g' tolerance, and that a single oral dose of 10 mgm.
benzedrine sulfate did not cause a significant change in "g" tolerance of any
subjects studies.

.3,377
Maaske, C. A.
1946
HUMAN TOLERANCE TO CENTRIFUGAL FORCE REPEATED HOURLY
THROUGHOUT THE DAY
Federation Proceedings 5:68.
ABSTRACT: Following repeated exposures to high radial accelerations, either in
a human testing cantrifuge or in aircraft, some personnel may comrp.ain of varying
degrees of fatiguo (subjective).
To determine whether such repeated physiologic
stresses had any effect upon the in('ividuals G-tolerance per se; 6 young men,
who had a known G-tolerance history of many months, were given complete G-tolerance assays at intervals of 45 minutes to an hour throughout the normal working
day on the Air Technical Service Command human testing centrifuge.
This series
of assays also served as a control in a benzedrine medication study.

-

-
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The standard AAF technique was used to determine the highest acceleration tolerated with retention of clear vision in a ten second interval. Likewise the lowest
accelerations which produced dimming, narrowing and complete lops of vision
(blackout), and in some cases loss of consciousness were determined in ten second
exposares.

Complete abolition of vision was lost at 4.8 Grams with a range from 3.6 to 7.2.
There was no significant difference in any of the values for the various symptom
levels either individually Or collectively throughout the series of repeated
hourly exposures for an entire day.

3,378
MEASUREMENT OF FORCES AFFECT1956
Mackie, R. R., L. Morehouse, & D. A. Clegg
(Human Factors Research, Inc.,
ING HUMAN BODIES IN AIRCRAFT'ACCIDENTS.
Los Angeles, Calif.) Contract Nonr-152700, Rept. No. TR-2, Feb. 1956.
ASTIA AD 93 351
ABSTRACT:

A study has been conducted to develop a method for recording deceleration forces in airplane crashes.
To do this, accelerometers were placed in drone
aircraft used by the Navy for missile evaluation. The accelerometers, which are
self-actuating, were mounted in the seats of drone aircraft immediately prior to
take-off.. The accelerometer design is such that upon being stimulated with a force
of 8 g or more, the accelerometer starts, and continued recording the pattern of
forces for a period of 8 seconds.
In this manner it was possible to obtain a
-record of both the magnitude and the pattern of g forces with respect to time,
for Lhe duration of the crash.
This report presents the findings of two airplane crashes which were similar in
nature.
Both airplanes crashed during landing striking the runway nose down, at
approximately the same angle.
The severity of the two crashes differed somewhat,
but in the main, they were the same kind of crash.
This report contains the
results of the crashes, the summary of accelerometers records and recommendations
(CARl)
for future research.

3,379
Maciolek, J. A.
1955 CIRCULATORY REFLEX ACTIVITY AS A G-PROTECTIVE
DEVICE.
(Aero Medical Lab., Wright Air Development Center, WrightPatterson AFB, Ohio) Report No. WCRD-55-1.
Jan. 1955.
AST"1IA AD
75 056.
ABSTRACT: The response on the human centrifuge of 7 seated subjects to
positive accelerations of normal rapid onset (I g/sec) was compared with
their tolerance in runs having 0.07 to 0.1 g/sec rate of onset.
The
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approximate blackout threshold of the group was 3.7 g for the standard
The runs of slow onset attained 6.2 g before equivalent symptoms
runs.
occurred. -The 2.5 g difference in symptom L,-vel is a measure of the
response of the various hemostatic mechanisms tending to sustain blood
pressure in man exposed to a gravitational stress which is acting from
The technique seems to be a simple and practical method
head to foot.
of evaluating the activity of the protective reflexes in different
persons and in the same person under varying conditions.

3,380
Mackie, R.R., L. Morehouse, D.A. Clegg 1956 A STUDY OF THE CRASHES DURING LANDIW3
OF TWO INSTRUMENTED F6F DRONE AIRCRAFT (Human Factors Research, Incorporated
Los Angeles, California) February 1956, ASTIA AD-93352
ABSTRACT: A study has been conducted to develop a method for recording deceleration
To do this, accelerometers were placed in drone airforces in airplane crashes.
craft used by the Navy for missile evaluation. The accelerometers, wlich are se'lf
actuating, were mounted in the seats of drone aircraft immediately prior to takeoff. The accelerometer design is such that upon being stimulated with a force of
8 g or more, the accelerometer starts, and continues recording the pattern of
In this manner it was possible to obtain a
forces for a period of 8 seconds.
record of both the magnitude and the pattern of g forces with respect to time,
for the duration of the crash.
This report presents the findings of two airplane crashes which were similar in
Both airplanes crashed during landing, striking the runway nose down, at
nature.
approximately the same angle. The severity of the two crashes differed somewhat,
but in the main, they were the same kind of crash. The principal findings and
summary of accelerometer records are presented in this report.

3,381
1950 RESEARCHES ON THE MAESUREMENT OF HUMAN PERFORMANCE.
Mackworth, N.H.
Med. Res. Council, Special
(His Majesty's Stationery Office, London)
268.
No.
Ser.
Rep.

3,382
Macrae, D.
CASES.

1960
Calif Med.

THE NEUROLOGIC ASPECTS OF VERTIGO:
April 1960
92:255-9,

ANALYSIS OF 400

-
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Madson. R. A.
1957
HIGH ALTITUDE BALLOON DUMMY DROPS.
STABILIZED DUMMY DROPS.

PART I.

THE UN-

(Wright Air Development Division, Wright-Patterson AFB, Ohio)
ASTIA AD 130 965
57-477.

WADD TR

ABSTRACT: The characteristics of instrumented dummies carried aloft to predetermined altitudes were studied during the free fall in unstabilized situations. These dummies were observed to assume an attitude permitting spins about
a transverse axis, and the angular velocities recorded on accelerometers exceeded
rates compatible with human tolerance. This study Justifies further tests to
develop a method of stabilizing a man descending from high altiudes.
.3,384
Madson, R.A.
1961
HIGH ALTITUDE BALLOON DUMMY DROPS.
II.
THE
STABILIZED DUMMY DROPS.
(Aerospace Medical Lab., Wright-Patterson
AFB, Ohio) WADC TR 57-477, Aug. 1961.
ASTIA AD 270 880.
ABSTRACT: A study was conducted to develop a means of eliminating body
tumbling, spinning, and rotation which are inherent in a long free-fall from
extremely high altitude. Dummy men, wearing seat-style instrument kits and
stabilization parachute assemblies, were carried to altitudes between 30,000
and 98,000 feet. They were released from the balloons by radio-command, and
the instrument kits recorded effectiveness of the parachutes and movements of
the dummies.
The tests proved that an effective means of stability could be
provided and that live jumps could be made safely from high altitude with the
parachute developed during this program.
(Author)

.3,385
Maekawa, M. et al. EXPERIMENTAL STUDY ON AVIATION MEDICINE.
Kokuigaku, 2:149, 1944.

II.

ACCELERATION.

ABSTRACT: Electrocardiogram for fur seal during receiving positive 6 G for 10
to 30 seconds.
Pulse rate increasing, augmentation of P wave and depressed

ST segment was observed.
ed the findings.

The compression of abdomen by appropriate band diminish-

-1,033-
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1948
HUMAN TOLERANCE TO NEGATIVE G IN AIRCRAFT.
Maher, P. J., Jr.
(Air Materiel Command, Wright-Pattitrson AFB, Ohio) MCREID 695-69B,
ASTIA AD 126 361; ASTIA ATI 26 477.
April 1948.

19

Subjective sensations in humans resulting from exposures to negative
ABSTRACT:
A
accelerations up to 3.6 g of 7 sec duration in A-24 aircraft are described.
45 degree to 50 degree dive was started from 11,000 ft. and sustained until a
speed of from 360 to 380 mph was reached (6000 - 7000 ft); the aircraft was then
leveled out, inverted, and abrupt forward pressure applied to the stick, causing
the aircraft to climb vertically, Each subject was exposed to at least 5

negative runs and as high as 17 runs. The discomfort experienced in the aircraft
was similar to or less than ekperienced on the centrifuge. The pheluomenon
It was demonstrated that a human subject
known as "red-out" was not observed.
may safely tolerate 3.6 negative g for 7 sec. (ASTIA)

.3,387
LATERAL STRESSES ON AIRCRAFT UNDERCARRIAGES.
1943
Maier, E.
(Lilienthal Gesellschaft, Rept. No. 169, 1943, pp. 19-27)
RAE Translation No. 277.

3,388

Main, R. J.
CHANGE.

1937
ALTERATIONS OF ALVEOLAR CO2 IN MAN ACCOMPANYING POSTURAL
Amer. J. Physiol. 118:435-440

3,389
Mains,

R.M.

1961

STRUCTURAL RESPONSE TO DYNAMIC LOAD.

In: Shock, Vibration and Associated Environment Bulletin No.

30

(Office of the Secretary of Defense, Washington, D.C., January 1962)
pp.

66-84,

ASTIA AD 273 514

ABSTRACT: This paper represents an attempt to generalize the problem of calculating responses to random vibration and shock into a set of simple principles,
which are sufficient to produce numerical solutions to practical problems.

" 1,034
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Within the limitations of superposition and linearity, there are no restrictions
on the recipes given so that the methods are general. The use of a digital
computer with narrow frequency or tin.e intervals leads to solutions as precise
as desired, yet the numerical suummations can be done by slide rule or hand
computer and still
give acceptable results.
The related subjects of load
definition and-damage evaluation are discussed so that the prediction of structural response is placed in a proper frame of reference.

3,390
CONFERENCES AND TESTS AT THE CENTRMFUGE OF THE IW'YO AERO
1943
Maison, G. L.
!•DICAL UNIT.
(USAAF, AM , Wright Field, Ohio) ENG-49-660-lly, 24 April 1943.
Report of conference held by Army representatives, Mayo Clinic group,
ABSTRACT:
The difference between types of acceleration encounterand suit manufacturers.
ed in centrifuges and planes is explained.

3,391
Maison, G. L., C. A. Maaske, & E. E. Martin
1943
DESCRIPTION OF THE MATERIEL
COMMAND HUIMAN CENTRIFUGE, TECHNIQUES EMPLOYED THEREWITH AND RESULTS OF
STUDIES OF NORMAL G-TOLERANCE OF HUMAN SUBJECTS.
(Wright Field, Dayton,
Ohio)
Rept. No. ENG-49-696-4D, 11 Oct, 1943
ABSTRACT:
(a) The Wright Field centrifuge, which was placed in operation 15
March 1943, is driven by a 180 HP motor driven in turn by a 250 HP AC-DC motor
generator set.
Automatic control is provided by a photoelectric scanning device.
The safety factor is 3, and failure of any part of the driving mechanism or opening of the doors to the centrifuge room automatically stops the centrifuge. The
system of signal lights and the recording mechanism are described.
(b) Standard operating procedure is given.
For 10 second exposures the following
average thresholds have been determined in 772 centrifuge runs on 35 normal
male subjects:
Clear vision
4.0 "g"
PLL
4.5 "g"
Blackout
5.0 "g"

3,392
Maison, G. L. & E. E. Martin
1943
(USAF, AMC, Wright Field, Ohio)

HUMAN PTCK-UP.
ENG-49-696-53,

8 October 1943.

- 1,0353,393
Maison, G. L.,
OF TAPING
(National
CAM
C.)

THE EFFECT
1943
C. A. Maaske, G. A. Hallenbeck & E. E. Martin
THE BODY ON "G" TOLERANCE IN MAN.
Research Council, Committee on Aviation Medicine, Washington, D.
Rept. No. 204; 29 Sept. 1943.

ABSTRACT: It has been reported that
to increase their "g" tolerance. In
subjects, taping the body with 2 and
xiphoid process and from the axillae

Japanese pilots sometimes tape their bodies
416 10-second centrifuge trialz on 18
4 inch Ace bandage from the ankles to the
to the wrists gave the following protection:

Clear vision ..................................
Grayout....................................
.....................
Peripheral light loss
Blackout .....................................

0. 8 "g"
0.5 "g"
1 2 "g"
1.1. to

Unavoidable variations in tightness of bandages produce very variable results.
The process is exceedingly uncomfortable and time consuming and is not considered
practical.

3,394
Maison, G.L.
1944
EVALUATION OF ANTI-G SUITS.
(USAF, AMC, Wright Field, Ohio) Rept. No. 3, ENG-49-696-51C,
CAM No. 309, 18 April 1944.
ABSTRACT: A total of 22 Berger Bros pneumatic gradient pressure suits and 22
hydraulic Franks flying suits were flight tested by 26 pilots of the 9th Air
Force in P-47 and P-51 aircraft, Complete visual protection was obtained with
both suits.
Eighty per cent of the pilots thought anti-"g" protection desirable in P-51
aircraft but only about 40 per cent thought it necessary in P-47's, probably
because the latter planes are less maneuverable.
Protection was especially
desired for combat flying.
Of the 17 pilots who tested both types of suit, 11 preferred
FFS, and 5 had no preference. The GPS was preferred because
less cumbersome, can be worn over ordinary clothing, fitting
and it does not need to be serviced with water prior' to take

the GPS, one the
it is lighter,
is less critical,
off.

3,395
Maison, G. L.
1944
REPORT TO THE AIR SURGEON ON STATUS OF ANTI-G DEVICES
AS OF 25 March 1944.
(Wright Field, Ohio)
ABSTRACT: Simplification of the three pressure 'GPS suit (G-1) into the one
pressure (G-2) euit is reported. Service tests in the ETO have been performed
and are reported.
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EVALUATION OF ANTI-G SUITS.
REPORT NO. 5
Matson, G. L., & C. A. Maaske
1944
(TO REPORT THE STATUS OF ANTI-"G" DEVICES FOR FIGHTER PLANES IN TVE VARIOUS
THEATERS).
(Wright Field) Eng-49-696-51E-l; 11 Aug. 1944
ABSTRACT: Two models of the anti-"g" suit have been shown to be necessary, a cutout suit (G-3) consisting only of the cloth covered bladders to be worn with regular officer's clothing in cold climates, and the G-4, a very light weight coverall,
for wear in tropical localities where a minimum of clothing is desirable. G-suitsl
are now optional in the 9th Air Force for P-47's and P-51's; they are mandatory
in the 8th AAF for P-51's.
The G-3 is a cut-out G-2 (single pressure) suit. Comparative we ,hts:
G-2 suit ...............................................
6 lbs.
G-2 plane installation ................................
4 lbs.
G-3 suit ...............................................
2k lbs.
(Plane installation interchangeable with G-2).
The G-4 coverall is made of rayon marquisette; probably is too porous to protect
against sunburn.
(NB this has been replaced by solid weave nylon at a later datel
Total number of "g" suits delivered to date is 3500. 6600 are on order.
Photographs of G-1, G-2, and G-4 suits are included.
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Maison, G.L., C.A. Maaske, G.A. Hellenbeck & E.E. Martin
AND G SUIT. Air Surgeon's Bull. 1:3-7, Ju.n. 1945.

1945

ACCELERATION

3,398
Maison, G. L., C. A. Maaske, & E. E. Martin
1945
SENSORY EFFECTS OF CENTRIFUGAL FORCE ON MAN WHEN SEATED.
Fed. Proc. 4(1) :48 , March 1945.
ABSTRACT: As of I January, 1945, 276 persons have been exposed to centrifugal
force on the AAF human centrifuge during its 19 months in operation. The character of the exposures involves.a rigid pattern in which the centrifugal force
is brought as rapidly as possible to the peak force desired, maintained at that
level for 10 seconds, and withdrawn as rapidly as possible. The actural rate
of rise of force is between 2 and 3 gravitational units per second.

4,
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The outstanding sensory effects of centrifugal force on man are visual.
Subthreshold levels averaged 3.4 gravitational units with a range from 2.6 "g" to
4.9 "g".
Peripheral vision dimmed on the average at 3.9 "g" with a range from
2.8 to 5.2.
Peripheral vision was lost at 4.5 "g" (average), range 3.1 to 6.6.
Central vision was lost at 5.0 "g" range 3.2 to 7.0. Complete abolition of
sight and hearing occurred at 5.6 "g", range 4.0 to 7.0. Prolongation of a
given force level beyond 10 seconds if it does not cause unconsciousness usually
results in a recovery of the sensorium to'a greater or lesser degree.

-3,399
Maison, G. L. & K. E. Penrod
1945
COMPARISON OF SHOCK FORCES AT OPENING OF
SILK AND NYLON PARACHUTES AT VARIOUS ALTITUDES.
(USAF, Wright Field, Ohio) TSEAL-3-696-661, 20 July 1945.

3,400

I

Maison, G. L., K. E. Penrod &
Hall
1945
DESCENT TIMES OF 200-POUND
DUMMIES WITH 28-FOOT SILK, 28-FOOT NYLON AND 24-FOOT NYLON PARACHUTE.
(USAF, Wright Field, Ohio) TSELA-3-696-66H, 30 May 1945.

.3,401
Maison, L.
Ai Surg.

PARACHUTE SHOCK FORCES.
Bulletin, 2:350

:3,402
Maitland, T.G.
1931
GENERAL OBSERVATIONS ON SEA-SICKNESS AND THE
LABYRINTHINE THEORY.
Brit. med. J., 1:171-176

3,403
Majer, E. H.
1961
UBER DIE DREHNACHEMPFINDUNGSDAUER
(Concerning the Duration
of the Postrotatory Sensation)
(Trans. of Arch. f. Ohren.-Nasen.-Kehlkopfheilk. 149:210-218, 1941.)
(SLA Translations Center, Chicago, Ill.)
61-14306.
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Makarchenko, A. 1962 BIOLOGICAL PROBLEMS IN ASTRONAUTICS
"Medical and Biological Aspects of USSR Space Flights", Joint Publications
(In:
ASTIA AD 400 411
Research Service Translation No. 16,277.
Original Source: Russian newspaper, Meditsinskiy rabotnik,17 August 1962,
P. 3
ABSTRACT:
The flight of a man into outer space, beyond the ordinary atmospheric
shell of the earth, can be effected only by using a space rocket.
In this
connection much still
remains to be done, not only by engineers, astraonomers,
designers and astrophysicists but also biologists, physiologists and medical
pe:sonnel.
It is necessary to perfect a whole system of medical and biological
measures to assure safety on such long flights. The most serious medicobiological
problems are those of acceleration, weightlessness, the effect of cosmic,
ultraviolet and x-rays, variation in heat exchange, vibration, etc.

3,405
Makarov, A.
1961
LGREEN LIGHT FOR SPACE FLIGHTS]
Tekhnika molodezhi 1961(9):20-23

ABSTRACT:
The article contains data on developments in the conquest of space.
Yuriy Gagarin is mentioned and some well-known details of German Titov's flight,
his behavior and physical reactions during flight and his landing by parachute
are given.
Titov's working efficiency during flight was excellent and while
sleeping his pulse rate was 58 strokes per minute.
In the section "Space Calls",
the author mentions some serious injuries which may befall the human body in space
vehicles due to its irncrease in weight during acceleration and deceleration of the
space vessel.
The blood may accumulate in the legs or in the head, the heart may
become bloodless, and the vessel's may burst.
The most comfortable p9sition for
the astronaut during flight has already been established in ground laboratories.
Practice has proved that the organism is able to endure the acceleration force
created by a 20 million h.p. engine and the change from acceleration to the state
of weightlessi-s6 wiLhout any harmful effects.
Within a 25-hour flight Titov
covered a distance of 700,000 km which is equivalent to a two-way flight between
the earth and the moon.
The author is convinced that in the near future space
vessels will land on the moon and flights to Venus and Mars will become reality.

'3,406
Makino, R.C.
1956 AN APPROXIMATION METHOD IN BLAST CALCULATIONS (Ballistic
Research Labs., Aberdeen Proving Ground, Md.) proj. no. TB2-0001; BRL Memo.
rept. no. 1034; Feb 1956, ASTIA AD-114 875
ABSTRACT:

A heuristic study is made of reducing the system of partial differentidt

equations describing blast waves to a system of ordinary differential equations by

-
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the imposition of approximating constraints on the flow.
The procidare is illust=ted for plane, cylindrical, and spherical blast waves only.
Boundary and initial
conditions are satisfied up to the order of approximation. The analysis includes
equations of motion, constraints and shock-front conditions.
The shock-line is
calculated, and from it, the remainder of the flow field is determined.
The
analysis assumes continuity in the flow field through n+l derivatives, when n is *e
differential order of the constraint function.
Several applications are made to
illustrate the approximation method.
No analysis is made of errors introduced
by the constraint, and the sufficiency conditions on the constraint are not
examined.

3,401
Nakuuchi, S and K. Iwabuchi
TOLERANCE.
Kokuigaku,

2

1944.
A FEW EXPERIMNTS ON CENTRIFUGAL
(1,2):1b3. A,,g. 1944.

ABSTRACT:
Tolerance of positive and negative G stress (83 to 85G) and changes
of body weight between the malnutritious young mice and control group.

3,408
Malcik, Vladimir
1957
LETADLOVA NEMDC.
(Air Sickness)
Voienske zdravotnicke listy 26 (10):459-467, Oct. 1947.

In Czech.

3,409
Halcik, Vladimir,
1958
ILUSE ZA LETU (Illusions While Flying)
Voienske zdravotnicke listy 27, Suppl. 3:19-26, 1958.

3,410
Malkin, V. B.
1957
ISUCHENIE SERDECHNOI DEIATEL 'NOSTI PRI DEISTVII RADIAL'
NYKH USKORENII (Studies on Cardiac Function in Radial Acceleration.)
Voei. med zh. (Moskva)
(9):57-61, Sept. 1957.
Translation, (Joint Publications Research Service, Washington, D. C.)
JPRS L-1724-D.
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Malkin, V.
1958
PHYSIOLOGICAL INVESTIGATIONS IN THE UPPER ATMOSPHERE.
Meditsinsky Rabotnik (Medical Worker) September 5, 1958

ABSTRACT: The creative genius of Soviet scientists is continuously advancing and
opening up new vistas. Recently, the latest achievement broadcast throughout the
world was the launching of a single-stage, 1,690 kilegram geophysical rocket by
Soviet scientists.
The rocket carried a hermetically-seaied cabin containing two
experimental dogs, "Belyanka" and 'Pestraja,".
During take-off, when . -. animals
inside the rocket were subjected to back to chest acceleration, an increase in
pulse frequency was noted in all animals.
During the period of weightlessness,
the pulse frequency decreased, and increased again after the parachutes opened
up and animals were subjected to deceleration.
No substantial change was noted in
the behavior of experimental animals under conditions of weightlessness.
Examination of moving picture films revealeda shlarp rise of the head during weightlessness.
This apparently was due to the fact that the tonus of extensors of the neck
and back ceased to be in conformity with thL force of gravity.
During the first
few minutes of weightlessness, the blood pressure, pulse frequency, and respiration
in the dogs remained high and became normal only after a lapse of 4-6 minutes.
The
Soviet researchers came to the conclusion that the G-forces create the most adverse
effect on the organism during deceleration of the detachable part of the rocket.
(CARI)

3,412
Malkin, V.
1958
MEDICQ-BIOLOGICAL INVESTIGATIONS ON ROCKETS.
Sovet. Avfat. (USSR) Sept. 9, 1958
(Air Technical Intelligence Ctr., Wright-Patterson AFB, Ohio). Rept. No.
ATIC-IR-1613-58

ABSTRACT:
This paper discusses the flights of dogs in non-hermetic chambers
up to altitudes of 110 km, and in hermetically sealed cabins to an altitude of
.212 km.

3,413
Malki,

V.B.
1959 PROBLEMS OF BIOLOGY IN COSMIC FLIGHT (TSIOLKOVSKII'S
*-?NCEPTS HAVE BEEN TRANSFORMED INTO REALITY).
Trans. of Priroda (USSR) 48(10):35-44, 1959
(SLA Translations Center, Chicago, Ill.)
60-11516.
See also (Joint Publications Research Service, Washington, D.C.) JPRS 2531.
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Malkin, V.
1959
A SIGNIFICANT STAGE IN THE EXPLORATION OF OUTER SPACE
Sovetskaya Aviatsiya (Moscow) 259(3429):4, Nov. 3, 1959

ABSTRACT: This article states that the next step in space exploration will consist
Layka, the experimental dog
of attempts to probe the space around the sun.
aboard the ship, was subjected to the simultaneous action of acceleration, vibraThe animal was situated in the cabin in such
tion, rnd noise during the take-off.
Although the dog was pressed
a way that acceleration acted from chest to back.
against the floor of the cabin during the entire period of acceleration, it did
The pulse frequency increased immediately after
not show any noticeable effects.
take-off, possibly due to the effects of intense noise and vibration.
The frequenq
the electrocardiogram showed that the
of the pulse beats subsequently decreased;
heart activity remained normal despite acceleration.. (CARl)

3,415
(Problems of Space Medicine)
OTAZKY KOSMICKEHO LEKARSTVI
1961
Malcik, V.
Tvorba (Prague) 26(17):387-388, 2/ April 1961, (in Czech.).
See Also; U. S. Joint Pubi. Research Service, Washington, D. C.,
Trans. no. 4717 (1842,S), 22 June 1961.
62-19362.
Also (Office of Technical Ser-vices, Washington, D.C.)
ABSTRACT: Some of the physiological problems of space flight are reviewed.
Vibrations 3f high amplitude cause general fatigue, create dis urbances of the
To raise tolerance to acceleraautonomic nervous system, vision, and hearing.
tion, the space ship may be equipped with an anti-g capsule which rotates,
Weightlesskeeping the astronaut'transverse to the direction of acceleration.
ness does not interfere with vital functions, e.g., respiration, heart rate,
blood pressure, but it has a disturbing effect on coordination of movements
and orientation in space.
A different composition of the cabin atmosphere
from that of earth is considered; it may consist of 607. oxygen, 207. helium, and
207. nitrogen. The high oxygen content will permit reduction of cabin pressure,
and together with helium, avert some of the consequences of explosive decompression.
Other problems result from the effects of accumulation of carbon dioxide,
radiation, isolation, and disturbance of the diurnal rhythm. Sanitation
problems to be solved include hygiene of skin and clothing, elinination, and
disposal of wastes.

3,416
Mallan, Lloyd
1955
MEN, ROCKETS AND SPACE RATS
(New York: Julian Messner, 1955)

ABSTRACT:

The accomplishments

in rocket technology, which made possible the

1,042

announcement of a planned earth satellite, are brought together in terms of
the men who are pioneering in the design and testing of rocket ships and are
risking their lives as the guinea pigs of space medicine to determine the
effects of space flight upon human beings.

3,417
1956 SECRETS OF SPACE FLIGHT
Mallan, L.
(Greenwich, Conn.: Fawcett Publications, Inc.,

1956). (Fawcett Book No.

298')

ABST"RACT: A photographic account is presented of rocketry and space flight.
Sub ..s covered include studies in space medicine; escape capsules and rocket
sled.,; development of the space suit; launch into the stratosphere; training of
space pilots, and research rocket takeoff.

3,418
1930 DE LA PERCEPTION DES ACCELERATIONS ANGU'LAIRES DANS LE
Malassez, J.
MAINTIEN DE L'EQUILIBRE ET D'UNE IOORME PARTICULIERE DE VERTIGE DE
POTATION (The Perception of Angular Acceleration in the Maintenance of
Equilibrium and a Particular Form of Vertigo of Rotation)
19: 37-55
Bulletin de la Scciete philomathigue de Paris (Paris)

3,419
T
-ROTOR
-CONSTRUCTION OF A HORIZOZ71T'
1-961
Malmgren, B. & T. Holme
CENTRIFUGE., (Karolinska Inst., Stockholm, Sweden)
ASTIA Doc. No. AD-270 204L.
Contract'DA 91-591-EUC-1619, November 1961.

ABSTRACT: The basic ideas which had only been tested on a small aluminium
mo.dCl %,ere use d as the basis for t ,e construction of the big apparatus shown
A number of difficult mechanical problems were
in the attached drawings.
analysed and solutions were adopted which would permit occasional runs at
For normal operations it was decided that 20.00 g would probably
25.000 g.
be sufficient, considering the rapid acceleraticn and short travelling distance
The principle of the apparatus are summarized.
of the particles.

"
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Maloney, J.A., & F.G. Richardson
1961 TESTS OF A LIFE SUPPORT SYSTEM UNDER
SIMULATED OPERATING CONDITIONS.
In 1961 Proceedings of the Institute of
Environmental Sciences National Meeting, April 5, 6, 7. 1961, Washington,
D.C.
(Mt. Prospect, Ill.: Institute of Environmental Sciences)
Pp. 379-394
ABSTRACT:
As an initial step in man's exploration of space the McDonnell
Aircraft Corporation under the sponsorship of NASA has developed a "space
capsule" complete with all necessary controlling systems for orbital flights
about the Earth. This project, known as Project Mercury, is to place a man
in orbit approximately 100 miles above the earth and return him safely.
Time
required for one orbital revolution will be approximately 90 minutes and the
first orbital flight will consist of three orbits making a total flight time
of four and one half hours.
A primary requirement for a successful orbiting

mission is the satisfactory operation of a Life Support System.

In addition

to the basic requirement to sustain the Astronaut in this flight, there will
be periods of "on-the-pad" time prior to launching and "in the ocean" time
after re-entry during which the system must provide for the Astronaut's safe-

ty and comfort. The satisfactory operation of the life support system of
spacecraft must be assured before man can safely venture beyond his normal
environment.' Complete system operation under conditions as nearly like
those expected to be encountered is one means of evaluating design adequacy.
A program ior evaluating and demonstrating operation of the Environmental
Control System of the Capsule Mercury was conducted in McDonnell's Systems
liboratory.
The system test installation, instrunentation, methods of simulating
essential capsule environments, test procedures, safety precautions, and
medical monitoring instrumentation and methods are described.
The basic
program for system demonstration is outlined and a brief evaluation of the
(Author)
test installation is presented.

3,421
Mammen, R. E., G. T. Critz, D. W. Dery, F. M. Highly, & E. Hendler
1963
EFFECTS
OF SEQUENTIAL EXPOSURE TO ACCELERATION AND SPACE CAPSULE ATMOSPHERIC CONDITIONS
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, April 28 - May 2, 1963)
ABSTRACT: A study was conducted to determine the physiological suitability, of
a proposed space capsule atmosphere.
Six subjects were each exposed to typical
launch and re-entry acceleration profiles.
Between exposures to acceleration,
each subject spent 14 days at a simulated altitude of 27,000 feet breathing 100
per cent oxygen.
Frequent determinations were made before, during and after the
14-day confinement period to assess the physiological status of the subjects.
Blood and urine constituenLs, including arterial gas tensions, pulmonary, and
cardiac activity were closely monitored.
Periormance was measured at regular
intervals using a specially designed task. The results of these measurements
are presented and discussed.
(Aerospace Med. 34(3):260, Mar. 1963)

""1,0443,422
Managan, Richard F., James W. Brinkley, George Lokatos & Robert N. Headley
1960 HUMAN FACTOR RESPONSES DURING GROUND IMPACT
Paper: 31st Annual Meeting of the Aerospace Medical Association, Americana Hotel,
Bal Harbour, Miami Beach, Fla., May 9-11, 1960
ABSTRACT.
This research effort was undertaken to establish human factor and
design parameters of restraint systems and impact attenuators for future manned
space flight. The Inclined Test Facility at the Wright Air Development Center
is presently being used to simulate vertical impact conditions as experienced
in the soft landing of aerospace vehicles.
(Soft landing velocities do not
exceed 45 ft./sec.) The facility has a capability for simulatin, soft landings
utilizing vehicles weighing up to 30,000 pounds at velocities up to 45 ft./sec.
vertical and 60 ft./sec. horizontal velocities.
Data gathering techniques have
consisted of: oscillograph recordings from accelerometers mounted within the
vehicle and on the subject, high speed motion picture coverage, electrocardiogram
prior to, during and immediately following impact, 'a complete physical examination.
preceding and following each experiment, and accessory laboratory analysis.
Vertical accelerations up to 38 G's at the rate of onset of 12,000 G/sec. and
duration of .003 sec. have been recorded from accelerometers mounted on the
To date, a total of thirty-six experiments have been conducted
human subjects.
with human subjects.
These experiments have been eupplemented by a series of
twenty-eight control tests utilizing fully articulated anthropomorphic dummies.
Information gained from this research effort will be applied to all future
restraint and impact attenuator requirements for manned aerospace vehicles.

3,423
Mandel, M.J.
1962
EFFECT OF SINUSOIDAL VERTICAL VIBRATION ON THE URINARY
SEDIMENT IN MAN.
(6570t". Aerospace Medical Research Lab., Aerospace
Medical Division, AFSC, Wright-Patterson AFB, Ohio)
Report No. MRL-T R-62-63, June 1962.
ASTIA AD 283 844.
ABSTRACT: Experiments were conducted to determine whether sinusoidal, low
frequency vertical vi)ration for 1 minute at subjective tolerance levels could
produce renal damage.
Two groups of vibrated sitting subjects (frequency, 4 to
9 cps) were compared o a control group -hich had never been exposed to vibration
experiments.
One gro p had long experience, varying from 6 months to 2 years,
with experimental sinIsoidal vibration at subjective tolerance levels.
The other
group was experiencing its first shake at high levels (near subjective tolerance).
No difference could b• detected in the urinary sedinent between the two experimental groups or between the vibrated groups and the control subjects.
Although
the data does not in icate renal damage, it might have occurred if the vibrations
had been continued for a longer time period.

-
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1962
ONE-MINUTE TOLERANCE IN MAN TO VERTICAL
Mandel, M. J., & R. D. Lowry
SINUSOIDAL VIBRATION IN T•iE SITTInG POSITION.
(6570th Aeromedical Research
Labs., Wright-Patterson AFB, Ohio) AMRL-TDR-62-121
ABSTRACT: One-minute subjective tolerance in man to sinusoiJal ,vertical vibration
was determined in the sitting position. In comparing the data to previously
published information, we noted that, although the new levels were higher, the
contour of the curve remained unchanged. The reasons for this difference, as well
as specific'subjective complaints leading to tolerance, are presented and discusse4-.
(AUTHOR)

.3,425
Mandel, M.J., F.R. Robinson, and E.A. Luce
1962
SGOT LEVELS IN MAN AND THE
MONKEY FOLLOWING PHYSICAL AND EMOTIONAL EXERTION.
Aerospace Med. 33(10):1216-1223, Oct. 1962.
ABSTRACT: Ten students and four instructors observed the nature and duration
of their after-sensations following the cessation of a 450 banked turn at 90
knots in a Chipmunk Aircraft.
Observations were made under three conditions: (a) eyes closed, (b) eyes open u
under an instrument hood, and (c) eyes open with attention directed towards the
horizon.
The after-sensations always included a component described as rotation in the
opposite direction to the stimulus turn.
Some observers reported a component of descent and described their after-sensations as a slipping turn or spiral dive.
The after-sensations gradually decreased in intensity and the end points were
difficult to detect.
The durations of the after-sensations experienced with closed eyes were in
general accord with the published psycho-physical data.
The durations of the after-sensations diminished as the amount of visual information about the true state increased.
The more experienced pilots reported after-sensations of shorter duration.
3,426
Mangelsdorf, J.E. 1959 LOGISTIC SUPPORT TO MAN'S ECOLOGY IN SPACE
Mechanical Engineering 81:79, July 1959
........ ABSTRACT: ... This paper discusses the ecological elements with which the system
must provide the satellite crew. Provision for potable water and nutriment

. .. .

.

.
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and means of ingestion; gases for breathing; disposal of body wastes; protection
from thermal, noise, radiation, psychological and G-stresses are treated in some
detail.
It is shown that the solution of the problem of man's ecology in space
requires talent from a number of technical areas.
The author briefly examines
the Lockheed ecological model, first as a means of illustrating man's metabolic
exchange, and second, as a tool for solving some of the problems of designing
for long-endurance, manned satellites.
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Mann, C.W., N.H. Berry, and H.J. Da-terive
I.

VISUAL AND NON-IABYRINTHINE CUES J.

1949 THE PERCEPTION OF THE VERTICAL:
Exp. Psychol 39:538-547

3,428
Mann, C. W. & N. H. Berry
1949
THE PERCEPTION OF THE POSTURAL VERTICAL.
II.
VISUAL FACTORS.
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. NM 001 110
ASTIA ATI 80 464.
500.5, 23 June 1949.
S1UK4ARY: Under the conditions of this experiment there was no significant
difference in the precision of the individual's judgment of the visual vertical
and visual horizontal.
As in a previous investigation, the mean errors and variability of judgment are
significantly increased when a soft padded seat is substituted for a hard seat.
The mean error and variability of the judgments of the visual horizontal are
significantly greater when the individual is in a position of tilt
than when he
makes the judgment from a vertical position
3,429
Mann,

C. W., & G. E. Passey
1949
THE PERCEPTION OF THE VERTICAL.
V.
ADAPTATION EFFECTS.
(Naval-School of Aviation Medicine, Pensacola, Fla.)
Proj. NM 001 110 500.9., 17 Nov. 1949

ABST-RACT: Ten subjects placed in positions of lateral tilt
were required to
return themselves to the postural vertical after a delay of 60 sec. in the
position of tilt
and with no delay in the tilt
position. Each was given 10
trails in random order at 10', 45 , and 900 of tilt
in both right and left
quandrants.
The positions were presented for irmmediate and delayed adjustment and under modified and nonmodified somesthetic conditions.
The index
of postural adjustment used was the constant error. Adaptation, as measured
by a shift of constant error toward the direction of initial inclination and
by an increase in the number of errors in the direction of inclination, was
present under conditions of delay for both modified and nonmodified somesthetic
conditions.

-
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1949
THE PERCEPTION OF THE POSTURAL VERTICAL.
Mann, C. W., & H. J. Dauterive
(Naval School of Aviation
I. THE MODIFICATION OF NON-LABYRINTRINE CUES.
Medicine,

Pensacola, Fla.)

Proj.

NM 001 110 500.4., 3 Juve 1940

.3,431
Mann,

C. W.,

G. E. Passey, & R. K. Ambler

VERTICAL.

1950

THE PERCEPTION OF THE

VII. EFFECT OF VARYING INTERVALS OF DELAY IN A TILTED POSITION

(Naval School of Aviation
UPON THE PERCEPTION OF THE POSTURAL VERTICAL.
Medicine, Pensacola, Fla.) Proj. NM 001 110 500.12., 25 Jan. 1950
ABSTRACT: The effects of varying durations of exposure upon adjustment to the
gravitational vertical were investigated. Passey and Guedry have shown that
when adjustments to the vertical were made following a 60-sec. exposure to
tilt
there was a statistically significant increase in the average error of
Following 60-sec. exposure they
adjustment to the gravitational vertical.
also noted a greater number of errors in the direction of initial tilt.
Artifacts of their appartus made it impossible to use the index of constant
of 450 in
In this study 12 subjects (Ss) were subjected to a tilt
erro;.
chair.
either quadrant in the lateral plane using the Tulane lateral tilt
for periods of 0, 15, 30, and 45 sec. following
They were exposed to tilt
which they readjusted to'the gravitational vertical in the absence of a visual
Each S made 24 adjustments for each duration of exposure
frame of reference.
Data for the
12 determinations from each upper lateral quadrant.
to tilt,
determinations in each quadrant were subjected to statistical analyses
separately since it was demonstrated that adjustments differed with respect
to the quadrant from which they were made for the delayed readjustment trials.
there was an increase in the constant
With increasing time of exposure to tilt
With increasing time of exposure
error in the direction of initial tilt.
there was also an increasing average error and an increasing number of errors
With increasing time of exposure
tilt.
made in the direction of initial
there was no increase in the variability of the data for average, constant,
tilt.
or number of errors in the direction of initial

.3,432
Mann,

VIII.
THE PERCEPTION OF THE VERTICAL.
1950
C. W. & G. E. Passey
ADJUSTMENT TO THE VERTICAL AS A FUNCTION OF THE MAGNITUDE OF TILT EXPOSURE.
Proj. NM 001 110
(Naval School of Aviation Medicine, Pensacola, Fla.)
500.14., 23 Feb. 1950.

The object of the, present experiment was to determine the effect of
ABSTRACT:
and various times of exposure in position of
tilt
varying amounts of initial
upon the adjustments made to the postural vertical in the absence
tilt
tnitial
Three subjects (Ss) were subjected to tilts
og a visual frame of reference.
5 , 150, 250, 450, and 550 in the- lateral plane, and were maintained-in-these- .................

-
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for periods of 0, 5, 15, 25, 35, 45, 55 and 65 sec.
positions of lateral tilt
Each
return themselves to the gravitational vertical.
zo
prior to being allowed
exposure
of
time
and
tilt
of
position
each
from
adjustmen~ts
S was given 10
Half of the adjustments of S were made from
making 480 adjustments for each S.
the left upper lateral quadrant and half from the right upper lateral quadrant.
With
The adjustments were made during 20 experimental sessions for each S.
there is an increasing average error
increasing duration of exposure to tilt
of adjustment and a shift of constant error' of adjustment in the direction of
is accompanied by an increasIncreasing the amount of initial tilt
initial tilt.
error ir the direction
constant
of
shift
a
ing average error of adjustment and
and an increase
to tilt
exposure
of
An increase in the duration
of initial tilt.
of
variability
in
change
produces no significant
in amounts of initial tilt
work
previous
to
related
are
results
either average or constant error. The
These curves are
in this area and curves are fitted to the empirical data.
proposed as theoretical functions.

3,433
STUDIES IN SPACE PERCEPTION.
1950
Mann, C. W.
Aviation Medicine, Pensacola, Fla.)
of
(Naval School
ASTIA ATI 198 564
1950
Oct.
18., 31

Proj.

NM 001 110 500.

ABSTRACT: The evidence presented supports the hypothesis that space orientation
is a complex function involving, in the intact organism, all sense modalities
that, under the circumstances, are appropriate.
Moreover, it involves not
The total effect of
perception.
of
aspects
motor
only the receptor but the
of centrifugal
influence
the
under
or
conditions
static
under
body tilting
reacts to them.
but
impulses
the
received
only
not
organism
the
that
is
force
With a tilted visual field there is a tendency towards postural compensation
The perceptions involved in space orientation,
by appropriate motor responses.
both visual and postural, are motor as well as receptive.

3,434
Mann,

THE EFFECTS OF AUDITORY-VESTIBULAR NERVE PATHOLOGY ON SPACE
1951
C. W.
School of Aviation Medicine, Pensacola, Fla.) Proj.
(Naval
PERCEPTION.
NM 001 110 500.22., 15 Aug. 1951

-
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POST-ROTATIONAL PERCEPTION OF
1951
Mann, C. W., F. E. Guedry & J. T. Ray
APPARENT BODILY ROTATION.
ASTIA ATI 122 199.
J. exper. Psychol. 41:114-120.
Also see: Naval School of Aviation Medicine, Pensacola, Fla. Research
Rept. NM001 110500.13,

Feb.

3, 1950.

ABSTRACT: This investigation was designed to determine the relative contributions
of the visual and postural factors to the post-rotational effects of the oculoComparisons were made of the post-rotational effects produced
gyral phenomenon.
under conditions of (a) no visual stimulus, (b) continuous visual stimulus, and
Three sophisticated Ss were used in the investi(c) flickering visual stimulus.
gation. The equipment consisted of a Link Trainer modified to rotate at 20 rpm.
Reports by the Ss of the cessation of post-rotational apparent movement under
all conditions yielded subjective measures of the duration of the first effect
The duration of the first effect under conditions
of the oculogyral phenomenon.
A, no visual stimulus, and B, continuous visual stimulus, were of the same order.
A Phi phenomenon was experienced by observers at the commencement of the first
It was of variable duration for each observer, but in each case was of
effect.
It is concluded that the
lesser duration than the total visual first effect.
illusion is a result of
oculogyral
of
the
effect
perceptual nature of the first
(a) a visual component which produces the rapid Phi phenomenon,
two components:
probably a corollary of nystagmic eye movements, and (b) a postural component
which contributes the smooth unidirectional apparent motion characteristic of
the first effect. It is proposed to designate the postural component the
"postural negative aftereffect."

3,436
THE PERCEPTION OF THE VERTICAL:
1951
Mann, C. W. and G. E. Passey
AS A FUNCTION OF THE MAGNITUDE
VERTICAL
V. ADJUSTMENT TO THE POSTURAL
EXPOSURE.
OF
OF POSTURAL TILT AND DURATION
J. Exp. Psychology 41: 108-13, Feb. 1951
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Mann, C. W.
J.

1952

AN ANALYSIS OF THE OCULOGYRAL EFFECT

of Aviation Medicine 23(3):246-253, June 1952

In a recent series of articles, Mayne has suggested that, within
ABSTRACT:
the limits of the linearity of the vestibular system, the duration of the
subjective effects arising from the stimulation of the semicircular canals
is proportional to the angular velocity. He arrives at a formula for the
The application of
duration of the first effect of the form Y - aelO.
this formula to the data of nystagmus in pigeons by Mowrer and the audiogyral
effect obtained by Clark and Graybiel gives a gao' fji' to *he exponential
curve.
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In this study an attempt was made to apply Mayne's formula to the first
effects during and after rotation in the oculogyral illusion. The curve of
the data derived from the total first effects appeared sigmoidal, but a
good fit
to Mayne's exponential curve was obtained at velocities up to
20 r.p.m. when the formula was applied to the gross visual effects--described
in this article as the "picket fence" phase of the first effect.
Analysis of the results indicates that the total first effect of the
One of these is produced
oculogyral illusion is made up of two components.
by the rapid oscillations of the cupula due to its inertia during and following rotation, and the other by the finer movements of the cupula induced
by the inertia of the endoiymph of the semi-circular canals.

3,438
Mann,

C. W.
1952
VISUAL FACTORS IN THE PERCEPTION OF VERTICALITY.
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. NM 001 110 500.
ASTIA ATI 188193
29., 19 Aug. 1952.

ABSTRACT: This experiment investigates Gibson's hypothesis that errors in
the perception of verticality will be less under consistent visual-proprioThe present results
ceptive stimulation than under discrepant conditions.
considered in relation to a previous experiment by Boring indicate that only
where the subject can identify himself with the visual framework will there
be a difference in responses to "'consistent" and discrepant" conditions.

3,439
Mann,

C. W.
J. exp.

1952
VISUAL FACTORS IN THE PERCEPTION OF VERTICALITY
Psychol. 44:460-464

3,440
Mann,

SUBJECTIVE EFFECTS OF DIFFERENT ROTATIONAL VELOCITIES.
i952
C. W.
?roj. No. NM 001
(USN School of Aviation Medicine, Pensacola, Fla.)
ASTIA ATI 159 446.
063.01.24, March 30, 1952.

ABSTRACT: Mayne's-formulation for the duration of the first subjective effect
following stimulation of the semicircular canals is of the form & - aebx. An

/

!
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attempt was made to apply Mayne's formula to the first effects of "thb oculowas obtained to Mayne's
gyral illusion during and after rotation. A good fit
exponential curve up to velocities of 20 r.p.m. for the gross visual effects.
effect of the oculogyral illusion
The analysis indicated that the total first
'is made up of two components rapid oscillations of the cupula, and finer movements of the cupula induced by the inertia of the endoylmph of the semicircular
(Naval School Aviation Medicine abstract)
canals.

3,441
Mann,

THE ROLE OF INSTRUCTION IN EXPERIMENTAL
1952
C. W., & R. 0. Boring
(Naval School of Aviation Medicine, Pensacola, Fla.)
SPACE PERCEPTION.
ASTIA ATI 188194
NM 001 110 500.30., 1 Sept. 1952.
Proj.

Two groups of four subjects were required to set a luminescent rod
ABSTRACT:
to a "vertical" during exposure to visual frameworks which were sometimes
One group was given careful instructions as
and sometimes upright.
tilted
The other group was simply instructed to
to what A'S, meant by "vertical."
The constant and average errors made
set the lumInescent rod to vertical.
by the naive group were consistently larger than those made by the sophistiare
of verticality
It is inferred that a number of criteria
cated group.
that
and
employed
situation
experimental
simple
possible in the relatifvely
subjects.
by
different
selected
be
may
different criteria
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Mann, Cecil W. 1955 CATALOG OF TRANSLATED MATERIAL IN SPACE PERCEPTION
(rhe'Tulane University of Louisiana & U.S. Naval School of Aviation Medicine,
May 15, 1955. ASTIA AD.
Joint Project Report No,. 37,
Pensacola, Fla.)
760 64
ABSTRACT:' This report is a catalog of bibliographic materials in the area of
proprioceptive, vestibular function and vision which have been translated from
The catalog is arranged in the
427 items.
The catalog lists
foreign languages.
author-alphabetical format adopted by the American Psychological Association.
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Mann,

FINAL TECHNICAL REPORT.
1956
C. W.
(Naval-School of Aviation Medicine, Pensacola,
ASTIA AD 119 601.
43., 30 June 1956.

Fla.)

Proj. NM 001 110 500.
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1956
M PURCEPTION OF THE VERTICAL.
III. AN
Mann, C. W. & J. T. Ray
INVESTIGATION OF QUADRANT DIFIERENS.
(The Tulane Univ., New Orleans, Louisiana & U. S. Naval School of Aviation
Medicine, Pensacola, Fla.) Joint Project Rept. No. 39, May 18, 1956.
ASTIA AD 107 736.
ABSTRACT: An experiment was designed to investigate the possibility of right
and left quadrant differences in the judgment of the postural vertical. Under
the conditions of this experiment, no quadrant differences of statistical
significance were found. The prediction that differences woul1 be found between
subjects tested, and under. the interacting conditions producing adaptation
was justified.

-3,445
Mann,

C. W., & C. J. Canella
1956
AN EXAMINATION OF THE TECHNIQUE OF
CUPULOMETRY.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. NM 001 110 500.42., 30 May 1956

3,,"6
ABSOLUTE THRESHOLDS OF PERCEPTION OF DIRECTION OF
1956
Mann, C. W. & J. Ray
ANGULAR ACCELERATION.
(Tulane Univ., New Orleans, Louisiana and U. S. Naval School of Aviation
Medicine, Pensacola, Fla.) Joint Project NM 001 110 500, Rept. No. 41,
ASTIA AD 119 602.
May 25, 1956.
The threshold of perception of angular acceleration was defined in
ABSTRACT:
this experiment in terms of a component of angular acceleration applied for a
given time of exposure and judged correctly as to direction at a 75 per cent
The results indicate that the curve of best fit describes
level of confidence.
The maximum
a hyperbolic relationship between acceleration and exposure time.
time of exposure of 30 seconds was determined by previous experiments on adaptation, and at this maximum the defined angular threshold acceleration was of the
order of O.035 0 /sec 2 .
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Mann,

XIII. AN
THE PERCEPTION OF THE VERTICAL.
1956
C. W., & J. T. Ray
(Naval School of Aviation Medicine,
INVESTIGATION OF QUADRANT DIFFERENCES.
ASTIA AD 107 736.
Pensacola, Fla.)
Proj. NM 001 110 500.39., 18 May 1956.

SUMMARY: An experiment was designed to investigate the possibility of right and
left quadrant differences in the judgment of the postural vertical.

-
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Under the conditions of this experiment, no quadrant differences of statistical
The prediction that differences would be found between
significance were found.
subjects tested, and under the interacting conditions producing adaptation was
justified.

3,448
XIV. THE EFFECT
THE PERCEPTION OF THE VERTICAL.
1956
Mann, C. W. & J. T. Ray
OF RATE OF MOVEMENT ON THE JUDGMENT OF THE VERTICAL.
(The Tulane Univ., New Orleans, Louisiana and U. S. Naval School of Aviation
Joint. Project Rept. No. 40, May 22, 1956.
Medicine, Pensacola, Fla.)
ASTIA AD 105 716.
ABSTRACT: An experiment was designed to test the effect of different rates of
tilting movement upon the judgment of the postural vertical in the absence of
Subjects were tilted at combinations of speeds, delay at the tilted
visual cues.
Analysis of variance of the constant
position, and in right and left quadrants.
errors indicates that the errors of judgment 'are s ignificantly greater when the
It is suggestsubjects are returned to the vertical at slower rates of movement.
ed that the problem of differential adaptation to inclination as an influence
upon vertical judgment should be examined in the airplane under conditions of
relatively rapid and relatively slow return from a bank to a straight and level
attitude.

3,449
THE EFFECT OF POSITION ON 'THE INCIDENCE
i942
Manning, G. W. & W. G. Stewart
OF SW'ING SICKNESS.
(National Research Council, Canada) Rept. No. C-2426, Dec. 1942.
ABSTRACT: Experiments on 825 men used in a total of 1005 swing experiments
showed:
(1) the incidence of swing sickness varies with different body positions;
(2) the maximal susceptibility to swing sickness occurred in the sitting position
when the subject was completely enclosed in a cabin-like arrangement; (3) Minimal susceptibility to swing sickne3s was found when the subject was swung in the
supine position with the eyes open; (4) Seasonal variation in susceptibility may
be an important factor and is certainly worthy of further consideration; (5)
When swung on different occasions individuals vary in their swing susceptibility;
(6) The group incidence of swing sickness (Type 2 and 3) does not change when
the same subjects are reswung at an interval of 7 days or longer; (7) The time
of day, meals and room temperature (range limited to 68 to 80 degrees Fahrenheit)
do not apparently affect group susceptibility to swing s.'kness; (8) Apprehension
does not appear to be a factor in group st3ceptibility to swing sickness; (9)
These studies support thie thesis that motion sickness is primarily a latyrinthine
This effect on the labyrinth can be modified considerably by visual
disturbance.
orientation. The subsequent train of events characterized by nausea, vomiting,
pallor, sweating, weakness and dizziness are the result of this stimulation.

//
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Manning, G. W.
1943
ACCLIMATIZATION TO SWING SICKNESS
(National Research Council, Canada)
Rept. No. C2623, October 1943.
ABSTRACT: One hundred and two unselected Initial Training School aircrew were
divided into groups.
Fifty-one of these men swung themselves 15 minutes daily
for 10 consecutive days, remaining 51 men selected at random from the total of
102 men acted as controls and were pot swung until the llth day.
On the l1th
day the 102 men were swung on lO-foot', 2-pole swings and the incidence of sickness in each group determined.
The experiments were done in 2 groups, of 51
men each, over a period of approximately 4 weeks.
The incidence of swing sickness.was significantly lower (18%) in the group of men swung daily for 15
minutes than in the group of normals.(42%) who had experienced no swinging
prior to the assessment swing.

3,451
Manning, G.W.
1943
CHOLINE ESTERASE ACTIVITY IN RELATION TO AIRSICKNESS.
(National Research Council, Canada) Report #C2513, May 21, 1943

ABSTPACT: Choline esterase determinations were carried out before and after
swinging or after the development of nausea and vomiting in 14 cases of perIn 8 of those
sistent airsickness and 31 Initial Training School trainees.
men blood enzymes activities were determined before, during and after swinging or the occurrence of airsickness ,n the swir.•.

3,452
Manning, G.W.
1943
MOTION SICKNESS.
10 December 1943
ABSTRACT:
In order
of motion sickness,
reproduced only the
of a 10-foot' 2-pole

FAILURE-OF A VERTICAL ACCELERATOR TO PRODUCE
(National Research Council, Canada) Report #C-2649,

to ascertain the effect of vertical forces on the incidence
a simple vertical spring accelerator was devised which
vertical radial forces (same magnitude and frequency),
swing.

Forty unselected men were subjected to a simple vertical G change of 0.6 G
to 1.4 G 33 times p2r minute on the spring accelerator and 40 others to the
same frequency and quantity of vertical G change on the swing.
No sickness
occurred in the group exposed to simple vertical motion as compared to a 50%
incidence of motioa sickness in the group who were swung.
Either vertical
forces are not respcnsible for the occurences of swing sickness or some
additional stimulus, which occurs on the Awing, is also necessary.
Further
investigatlon with the vertical accelerator is necessary to ascertain the
effects of visual orientation, direction of vertical force in respect to the
labyrinth, and of combining other accelerative furces.

. 1,055
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Manning, G.W.

1944

FAILURE OF A VERTICAL ACCELERATOR Td PRODUCE

MOTION SICKNESS.
Proc. Asuoc. Cormn.
Appendix H.
25 February 1944

Aviation Med.

Research,
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Manning, G. W. & G. W. Stewart
1949
OF MOTION SICKNESS.
J. Appl. Physiol. 1(9):619-628.

EFFECT OF BODY POSITIO( ON INCIDENCE

3,455
Manning, L.A.
1960 IONIC VELOCITY SENSOR FEASIBILITY STUDY (Varian Associates,
Palo Alto, Calif.) Engineering rept. no. 207-6Q, Contract AF 33(616)5200),
ASTIA AD-242 611

ABSTRACT:
Three essentially different schemes are considered for measurement of
the air
speed of a vehicle traveling in the atmosphere at altitudes above 100
kilometers.
Use of the dielectric displacement of a neutral gas stream in an
electric field gradient is shown to produce too small a deflection for use in a
practical device.
On the-other hand, a rotating-disc type mechanical velocity
sorter, tsing both ionized and unionized particles,is
shown to have altitude
limitations and to require large mathematical data reductions.
A third system
utilizing a pair of rotating pressure-sensitive microphones appears to hold great
promise owing to its simplicity.
The development of sufficiently low noise
resistant microphones would permit this device to be used at greater altitudes
and at lower velocities.
(Author)

3,456
Manzurov,

A.

R.

1956

RENTGENOLOGICHESKIYE ISSLEDOVANIYA PRI DEYSTVIL NA

ORGANISM CHELOVEKA RADIAL'NYKH USKORENIY.
(X-RAY EXAMINATIONS OF THE HUMAN,
ORGANISM SUBJECTED TO RADIAL ACCELERATION).
Vovenno-meditsinskiy Zhurnal
(Military Medical Journal).
10:59-64, 1956.
Intelligence Information Report "Two Problems

Effect and X-Ray Examinations".

IR-1600-57,

(Translation in USAF Air
in Acccleration: Cumulative

23 July 1957)
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Marbarger, J.

1942

PROPOSED EQUIPMENT FOR THE SELECTION OF PERSONNEL WITH

RESPECT TO THE PROBLEM OF MOTION SICKNESS (School of Aviation Medicine, USAF
Randolph AFB, Texas) Rept. No. 84-1, September 1942

3,458

SPACE MEDICINE. THE HUMAN FACTOR IN FLIGHTS
1951
Marbarger, J. P., ed.
BEYOND THE EARTH.
(Urbana, Ill.: University of Illinois Press, 1951)
CONTENTS:
Armstrong, H. G., Space Medicine in the United States Air Force;
von Braun, 1., Multi-Stage Rockets and Artificial Satellites;

Strughold, 'H,., Physiological Considerations on the Poqsibility of Life
Under Extraterrestrial Conditions,
Haber, H., Astronomy and Space Medicine;
Campbell, P. A., Orientation in Space;
Buettner, K., Bioclimatology of Manned Rocket Flight
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1961
ROLE AND IMPORTANCE OF THE FLIGHT SURGEON IN
Marchesseau and Fabre
(R6le et importance du medecin de l'air
FRANCE WITH REGARD TO AIR SAFETY.
Revue internationale des services
en France dans la securit4 aerienne)
(Paris) 34(]-2):21-24
de sante des armees de terre, de mer, et de l'air
(In French, with English summary, 1p. 21).
Jan. - Feb. 1961.

.3,460
Marcus,

Rn. J. E. Walsh, L. P. Clark et al
BULLETIN NO. 7.
(Office of Naval Research, Washington,
ASTIA ATI 75 153.

1948
D. C.)

SHOCK AND VIBRATION
NRL REpt. No.

S-3229.

ABSTRACT: The eight symposium on shock and vibration was held at Naval Research
Papers presented were concerned with the effect of shock and vibraLaboratory.
tion on structures, vibration porblems of aircraft, theoretical and experimental
research on flutter in aircraft, photoviscous flow channel., static stress in
aircraft structures, the measuremelt of mechanical transients following landing
impact of a model airplane, ejection of pilots from aircraft, and the measurement of forces acting on the pilot during crash landing.

-
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ACCELERATION AND THE PILOT.
1940
Margaria, R.
Aircraft Engr. 12:165.
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Margaria, R.
1950 ALCUNI IMPORTANIM DE URGENTI PROBLEMI DI MEDICINA
AERONAUTICA
(Important and Urgent Problems of Aeronautic Medicine)

Minerva Medica.

(Torino),

41:229-232,

July 28,

1950.
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Margaria, R.
1953
ON THE FUNCTIONS OF CEREBROSPINAL FLUID.
Exp. Med. Surg. 11:297-301.
ABSTRACT:
1. The functions of crebrospinal fluid, commonly given as (a) fluid
buffering, (b) being a reservoir of fluid, and (c) being a nutrient medium for
the brain, are discussed.
2.
The essential function of the cerebrospinal fluid, in which the brain
is suspended, is to reduce the effective mass of the brain to 1/26 of the mass
of the organ as measured in air.
3.
This mechanism reduces the effective weight of the brain ot the
equivalent of about 50 g., a weight which is tolerated by the delicate nervous and
vascular structures of the base of the brain.
4.
Forces acting on the brain as a consequence of acceleration (linear,
angular or centripetal) are reduced proportionately; this is the reason why the
brain is one of the last structures to be damaged in spite of its
praticularly
delicate and fragile texture.
Only accelerations of a very high order of
magnitude, over 100 times the acceleration of gravity, are liable to damage
the brain tissue structures.
5.
A disadvantage of the fluid is that, like all
liquids, it is incompressible and therefore cannot act as a pressure-volume buffer such as is
required to prevent damage to the brain in :ome emergency cases,
when a body makes an "air tight" entry into the cranium.

for instance

This explains the explosive character of certain lesions of the head caused
by gunshot.

-
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Margaria, R. 1953 LA CONDIZIONE DI SUBGRAVITA E LA SOTTRAZIONI DALL'EFFETTO
DELLE ACCELERAZIONI (The Condition of Subgravity and the Elimination of
the Effects of Accelerations)
Rivista di Medicina Aeronautica (Rome) 16(4): 469-474; Oct.-Dec. 1953.
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Yargaria, R.

1956

EFFECT OF ACCELEPATIONS ON CEREBELLAR POTENTIALS IN

BIRDS AND ITS RELATION TO THE SENSE OF DIRECTION.

(USAF Office of Scientific Research) AFOSR TN 57-519, June 1, 1956.
ASTIA AD 136 601.
ABSTRACT:
Rotatory and post-rotatory cerebellar responses of homing and domestic
pigeons and of migratory and sedentary doves have been studied by means of an
orientable centrifuge, the speed and position in the space of which could be
changed at will. These results are discussed taking in account the Ising theory
about the detection of the vertical component of Coriolis acceleration as a base
for direction sense in animals.
Further work has been pe:formed later and the following results have been obtained: (1) In order to make sure that muscular potentials did not play a role in
the recorded responses to acceleration, the pigeon has been deeply curarized
during centrifugation and recording from the cerebellum.
(2) In order to investi
gate the reports about the loss of orientation of homing pigeons when hit by
radar beams, rotatory and post-rotatory responses have been recorded immediately
after subjecting the animals to up to' 2 min. of radar waves.
The effect of
radar might be reduced to disruption of the equilibrium sense and other injuries
due to increase of temperature in the head: it is well known in fact that local
rise of temperature succeeds in exciting th, labyrinth.

3,466
Margaria, R.
1957
PROLONGED AFTER-EFFECT OF CENTRIPETAL AND TANGENTIAL
ACCELERATIONS ON CEREBELL.R POTENTIALS.
Final Report 1 June 1956 - 30 Sep
1957.
(Laboratorio di Fisiologia dell'Universita di Milano, Italy)
Rept. No. AFOSR TR-58-37; Contract AF 61(514)968; ASTIA AD-152 246.
Abstract:
The rotatary and post-rotatory responses of domestic and nonmigrato y
species were compared with the responses of homing pigeons and migratory birds.
Results indicated that the cerebellar cortex of birds if highly sensitive to
rotatory acceleration., A response was obtained at a value as low as 0.01 to 0 02
g.
The stixulation of the cerebellar netrons resulted from changes of the sen ory
inflow coming from the laby-rinth.
Jilateral labyrinthectomy completely abolished
the cerrbellar response.' A highly typical, spindle-like afterdischarge was found

only in homiig pigeons and migratory birds.

(ASTIA)

.
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Hargaria, R.,
IN VOLW.

1957
LE FORZE K A=ILERAZIONE E LA CONDIZIONE DI SUEGRAVITA
(ACCELERATION FORCMU AND THE SUBGRAVITY STATE DURINI FLIGHT)

&y. Med. Aeronaut.(Rome) 20: (2):175-186

.3,468
Margaria, R. and T. Gualtierotti
1957
AVOIDANCE OF ACCELERATION FORCES
IN THE ANIMAL By IMMERSION IN WATER.
(Paper, 1957 Meeting of Aero Medical Association, Denver, Colo., May 6-8)
ABSTRACT: A body imnersed in a liquid of the same density is not subjected to
acceleration forces. The specific weight of the single components of the animal
body is not the same; therefore, the consequences of the immersion in a liquid
of the same density of the animal as a whole, when subjected to acceleration
,forces, ought to be limited to the differences of density of the single organs.
This is expected to be a minor effect. Fishes subjected to centrifugation at
1500 G for up to ten minutes survived over twenty-four hours having only the
ýotolithic system destroyed. Frogs, centrifuged when immersed in water, survived
when exposed to several hundred G for some minutes.
Mice contained in a missile
in free fall for nine minutes and decelerated to stop in 1 cm. were killed
instantly, but they survived a number of successive such falls when immersed in
water.
(J. Aviation Med.- 28(2):210, April 1957)

3,469
Margaria,
AND
Riv.
See

R.
1958
WIDE RANIGE INVESTIGATIONS OF ACCELERATIONS IN MAN
ANIMALS: FOURTH ANNUAL LOUIS H. BAUER LECTURE.
med. aeronaut. 21:655-690
also J. Aviation Med. 29(12):855-871, Dec. 1958.

See also (Milan University, Italy) AFOSR TN-58-516, ASTIA AD 158 327
ABSTRACT: This article discusses many aspects of the problem of accelerative
forces on than and animals. The viewpoint presented is that much more information can be gathered with less Lroublesome experimental situations that the
gravity-free or free-fall situation. Several examples of simpler data-gathering circumstances are included. Discuscion also considers protection from
acceleration forces, disadvantages of a gravity-free condition, sensitivity of
the labyrinth to gravitation, and effects of gravitation upon various animalt
The author includes several experiments conducted under non-free-fall conditions,
especiaily underwater studies.

. 1,060
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WIDE RANGE INVESTIGATIONS OF ACCELERATION IN MAN AND ANIMALS:
Margaria, R.
1958
FOURTH ANNUAL LOUIS H. BAUER LECTURE (Milan University, Italy) AFOSR TN 58516; ASTIA AD-158 327
See also J. Avia. Med. 29(12):855-871, Dec. 1958
See also Rivista di Medicina Aeronautics 21:655-690, 1958

ABSTRACT:
This article discusses many aspects of the problem of accelerative
The viewpoint presented is that much more information
forces on man and animals.
can be gathered with less troublesome #-xperimental situations that the gravitySeveral examples of simpler data-ga'hering circumfree or free-fall situation.
Discussion also considers protection from tcceleration
stances are' included.

forces, disadvantages of a gravity-free condition, sensitivity of the labyrinth
to gravitation, and effects of gravitation upon various animals. The author
includes several experiments conducted under non-free-fall conditions, especially
underwater studies.-

..

On the basis of elementary laws of physics, describing the
SECOND ABSTRACT:
behavior of bodies floating in a fluid and subjected to acceleration, consideraI mertion has been given to possible protection against acceleration forces.
sion of mammals (mice) in water increases the resistance to acceleration more than
Impacts of more than 1000 G have been sustained by such animals as
ten fold.
Animals without air cavities in the body, such
opposed to 100 G when not imnmersed.
The thresas fish or mammalian foetuses, can support higher acceleration forces.
hold of physiological stimulation of the otolithic apparatus in all directions
Lack of impulses from this apparatus
has been determined in man floating in water.
is possible of no serious consequences on the functionality of the brain. The
threshold for gravity stimulation of the labyrinth in mammals as from the induced
changes of the electrical activity of the floculo-nodular lobe of cerebellum is
of the order of 0.01 to 0.005 G. The loss of orientation, as an effect of radar
on homing pigeons, is considered as a possible temperature effect.
Migratory animals respond to acceleration stimulus with peculiar spindlelike
bursts of cerebellar action potentials lasting some time after removal of the
stimulus. This peculiarity is in accord with the hypothesis that migration in
The
animals is possibly supported by a higher sensitivity to geodetic forces.
possible geodetic forces that may induce migration are considered, particularly
the accessory Coriolis acceleration; they are of the order of magnitude of 1 x
0O-6G, which is much lower than the threshold to stimulation as found experimenThe physiological basis to account for animal migration
tally on the same animals.
(CARl)
is still
lacking.
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WIDE RANGE INVESTIGATIONS OF ACCELERATION IN MAN
1958
Margaria, R.
FOURTH ANNUAL LOUIS H. BAUER LECTURE
THE
ANIMALS.
AND
._.of Aviation Medicine
29,(12):855-871, De-ember 1958

On the basis of elementary laws of physics, describing the behavior
SUMMARY:
of bodies floating in a fluid and subjected to acceleration, consideration

-
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has been given to possible protectionw against acceleration forces.
Immersion
of mamma]i (mice) in water increases the resistance to acceleration more
than ten fold.
Impacts of more than 1000 G have been sustained by such
animals as opposed to 100 G when not innersed. Animals without air cavities
in the body, such as fish or mammalian foetuses, can support higher acceleration forces.
The threshold of 'physiological stimulation of the otolithic apparatus in
all directions has been determined in man floating in water.
Lack of
impulses from this apparatus is possibly of no serious consequences on the
functionality of the br&in. The threshold for gravity stimulation of the
labyrinth in mammals as from the induced changes of the electrical activity
"of._the floculo-nodular lobe of cerebellum is of the order of 0.01 to
0.005 G. The loss of orientation, as an effect of radar on homing pigeons,
is considered as a possible temperature effect.
Migratory animals respond to acceleration stimulus with pecuaiar spindle-like
bursts of cerebellar action potentials lasting some time after removal of
This peculiarity is in accord with the hypothesis that
the stimulus.
migration in animals is possibly supported by a higher sensitivity to
geodetic forces.
The possible geodetic forces that may induce migration are considered,
particularly the accessory Coriolis acceleration; they are of the order
of magnitude of 1 x 10-"•G, which is much lower than the threshold to
The physiological
stimulation as found experimentally on the same animals.
lacking.
basis to account for animal migration is still
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Margaria, R., T. Gualtierotti, & D. Spinelli
1958
PROTECTION AGAINST
ACCELERATION FORCES IN ANIMALS BY IMMERSION IN WATER.
(Proceedings of the XXVIII Congress of the Aeromedical Association, Denver,
Colorado).
See also J. Aviation Med. 29(6):433-437.

1

ABSTRACT: Experimentally an animal immersed in water can stand acceleration
forces more than ten times greater than in air, the probability of survival
being very high even at 1,000 G. A limit to the resistance to acceleration
forces is given by parts of the body having a specific weight different from
thrt of the rest of the body, particularly the lungs for their air content,
and the otoliths.
Rat foetuses, having no air in their lungs, can survive
impacts corresponding to accelerations higher than 10,000 G when the mother
is floating in water.
(CARI).

-
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3,473
SPATIAL FLIGHT PHYSIOLOGY.
1959
Margaria, R.
Scientia Medica Italica 7(4):605-637
ABSTRACT: A discussion of the requirements of the first inhabitants of satellites and the first interplanetary travellers. The greatest functional stress
will not fall on the circulatory or respiratory apparatus, but on the central
nervous system, particularly on the cerebral cortex. It is therefore especially
to this organ that the attention ,of physiologists should bedirected when selecting the first men to be sent into space and when training the candidates for this
extraordinary enterprise.

3,474
1960
BODY SUSCEPTIBILITY TO HIGH ACCELERAMargaria, R. & T. Gualtierotti
(Paper, Intern. Council. Aero. Sci.,
TIONS AND TO ZERO GRAVITY CONDITION.
2nd Intern. Congress, Sept. 12-16, 1960, Zurich)

ABSTRACT: Experiments were conducted on pigeons, birds and frogs in order
to investigate possible effects of satellite flight on humans. This report
gives the results of those experiments and observations.

.3,475
Margaria, Rodolfo
1960
SPINAL REFLEXES IN MAN A14D ANIMAL DURING REST AND
AFTER STRESS. RHYTHM OF DISCHARGE OF SINGLE MOTONEURON IN MAN.
ROTATORY
RESPONSES AND 1NJURIES OF THE VESTIBULOCEREBELLAR SYSTEM. REMOTE STIMULATION
OF THE MOTOR CORTEX IN THE CAT.
(Milan University, Italy) Contract AF 61
(052)23; AFOSR-605; ASTIA AD-259 051
ABSTRACT: Oligo- and -- ltisynaptic reflexes in the sciatic-gastrocnemius territory have been studies in man during rest and after exhaustive physical exercise.
During exhaustive physical exercise the only significant change consisted in a
decrease of the spinal reflex time. The effect of curarelike substances on the
same parameters as above has been also investigated in man. Changes in the reflex
responses and in the excitability of nerve fibers have been found. The rhythm of
discharge of the single motoneuron in man has been studied by recording the action
potentials of the single muscle fiber 'n ten muscular groups from head to leg
muscles. The rate of firing of the neuromuscular units has been found to be
constant except at the very beginning of a voluntary contraction. The responses
of single units of the flocculo-modular lobe to rotatory accelerations has-been
studied and differential discharges have been found. (AUTHOR)

. 1,063
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Margaria, R. 1960 SPINAL REFLEX RESPONSES DURING STRESS AND FATIGUE
(Milan U. Italy) Contract AF 61(052)-23; Project 9777(805); AFOSR, tLS.
ABSTRACT: This is a consolidation of two previous contracts held by Margaria
in which several spinal reflex responses have been used to measure fatigue and
Studies will be made of the effects of hypoglycemia, hypoxia,
stressful states.
sleeplessness, and drugs upon the monosynaptic reflex patterns in persons.
Cats and possibly monkeys will be subjected to brain damage and 6.e effects on
The possibility of a vestibular cerebellar'
these reflex patterns determined.
mechanism underlying direction sense in birds will be investigated by measuring
cerebellar discharges in homing pigeons after rotation. These monosynaptic
reflex studies may lead to the development of methods for measuring fatigue

or stress.
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1961
MULTI-CHANNEL PERSONNEL TELEMETRY SYSTEM USING PULSE
Marko, A'.R.
POSITION MODUIATION.
(Paper, 1961 Meeting of Aerospace Medical Association, Chicago, April 24-27)
ABSTRACT:

Personnel telemetry systems are used to obtain physiological informa-

tion for instance heart rate, respiration, etc., from a human subject without
using trailing wires. Most important requirements on such a system are minimum
encumbrance, accuracy under different environments, low power drain, small size
and weight.
Pulse position modulation has several advantages for this type of
application.
The ratio between effective signal radiated and average power drain
is much higher for other modulation systems.
Necessary circuitary in the transmitting heart rate, respiration rate and body temperature.
Operating time on
one small battery is approximately 50 hours, transmitting range 60 feet.
A
simple cathode ray scope display system is described as well as a system for

permanent recording.

(Aerospace Med. 32(3):240, March 1961)

3,478
Marko, A. R.
1961
MULTI-CHANNEL PERSONAL TELEMETRY SYSTEM USING PULSE
POSITION MODULATION
Aerospace Medicine 32(11):1019-1022, Nov. 1461.
ABSTRACT:

A feasibility study was undertaken of a pulse position modulation,

personal telemetry system. A three-channel laboratory model was assembled
capable of transmitting heart rate, nespiration rate, and body temperature

at ranges up to approximately 100 ft.

The characterstics of the system were

given along with block diagrams for the recording and display units.

(Tufts)
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Marko, A R., M. A.McL•nnan & E. C. Correll
1961
A ,.-;i2'.;:I.
PERSONAL TFLEMETRY SYSTEM USING PUILF POSITI0,4
.',' IsAThN
(USAF Biomedical Lab., Wright-Pattersor AFB, Ohio)
Proj. 7222, Task 71751, ASD TR 61 290, July 1961.

ABSTRACl: A personal telemetry system using the pulse posit~on rodulation
technique is described.
The laboratory model transmits heart rati, re s;piration rate, and bod7 temperature within a range of 100 ft. Compared with
FM-FM Systems this system has the edvantage of very low power consumption
(20 milliwatts), light weight (six ounces with batteries for 30 hours
continuous operation), small sizes (4 3/4 by 3 1/2 by 1 inches), and
sufficient accuracy and stability for physiological measurements.
The
recording and display 3ystom3 are also described. Certain limitations of
the system are pointed out.
(Tufts)
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Marko,

A.R., M.A. McLennan, E.G. Correll
DEVICE FOR GALVANIC SKIN RESPONSE.
Laboratories, Wright-Patterson AFB,
ASTIA AD 292 690

1962
A SOLID ST,',TE 1aASUR3ING
(6570th Aerospace Medical Researce:
Ohio) TDR No. AMRL-TDR-62-117.

ABSTRACT: The problem of monitoring galvanic skin resistance, especially wh.:n
used in combination with electrocardiographic or electroencephalographic rec.rdings is 'discussed.
A new approach is outlined that eliminates interf(.rence
from other measurements.
A small, lightweight laboratory codel has been builit
that has low power consumption and is insensitive to vibration and acceleration
forces.
The performance, stability, and accuracy of the model is equivalent to
larger, more conventional instruments used for the same purpose.

.3,481
Marrow, D.J.
1949
ANALYSIS OF INJURIES OF 1942 PERSONS IN 1422 LIGHT
PLANE ACCIDENTS.
(CAA Med. Serv. Records, Wash., D.C., Unpub. data, 1949)

3,482 ........

Marsh, C.L. & R.C. Moore
Am. J. Surg. Series 2,

1957
DECELERATION TRAUMA.
93(4):623-*631, Apr. 1957.

3,483
T*': PHYSIOLUI6CAL LIMITATIONS OF FLYING.
1933
,.arshal, G. S.
25:99-IO
jl
See also J. R-<vil Aer;'. Soc. 37:389-410

3,484
INVESTIGATION OF EFFECTS OF ACCELERATION ON
1939
Marshall, G.S.
(RAF, Institute of Aviation Medicine, Farnbcrough)
HUMANS.
FPRC 76, Dec. 1939.
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1940
PHYSIOLOGICAL PROBLEMS OF HUMAN FLIGHT.
Marshall, G.S.
See also Brit. Ne'd. J. 1:226-227.
Lancet, 1:270-271.

ABST?•'.CT:
The physiological problems of flight are di.vided into those L.
"Blacking out" is the most commor. symptc1.
position and tlhl.e 'f nmo'ement.
The effect can be alleviated by bending the o-'dy
of excessive acceleration.
The pilot faints when the pressure is
forw.,ard and tightening the muscles.
The movement of the body fluids into the splanchnic
continued for a long time.
Temporary blindness is probably caused _y a failure
area cause the symptoms.
in the arterial pressure in the neighborhood of the eye to a point at which the
blood can no lorter overcome the intra-ocular pressure of from 20 to 2 5 mm.
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Marshall,

G. S.

1940

PHYSIOLOGICAL PROBLEMS OF HUMAN FLIGHT.
-%AL
.

1Jar 4

.

Discusses problems
Describes oxygen problems briefly.
ABSTRACT: A lecture.
of acceleration and centrifugal force, especially those encountered in diveEstimates 3-6 G tolerance for the average pilot, 7-8 G for highly
bombing.
Suggests posture and muscle-tensing as means of increasing
experienced men.
(Lancet 1(238):270-271, Feb. 1940)
tolerance.
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....

C.S.
G.ai1,
(Leoture,

i•40
PHYICLO(;ICAL P
Yoedial Society of Loncion,

jn.

-BI:KS
OF 1'=A%: FLIGHT.
29, 194O)

A\S I1%CI: A lecture.
Describes oxygen problems briefLy. Discusses problems
of accclcration and centrifugal force, especially those encountered in divcbombing.
Estimates 3-6 G tolerance for the average pilot, 7-8 G for highly
experienced men.
Suggests posture and muscle-tensing as means of increasing
tolerance.
(British Med. J. 1:226-227', Feb. 10, 1940)
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Marshall, H. W., E. F. Lindherg, & W. =. Sutterer
1961
CARDIAC OUTPLT', CIRCULATORY PRESSURES AND ARTERIAL OXYGEN SATURATION DURING FORWARD ACCELERATION.
ABSTRACT:
%,ixmen were exposed to vary'.ng periods of forward (trarnsverse) acce!L
eration -)f up to 10 mins' duration on a centrifuge at plateau levels of 2, 3-, and
5 g while supported in the supine position, with hips and knees flexed at right
angles, by a nylon net stretched tightly over a contoured metal frame.
ThL back
w.as elevated 12 degrees in the' direction of acceleretion.
Cardiac output (.,,;e
r, ethod) right atrial and aortic pressures, r~spirations, E. C. G., ear opacity,
ear opacity pulse and arterial oxygen saturations were recorded ir.the control
situation (I g) and during exposure to accelcratioti.
During forward acceleration
of up to 5 g, cardiac output showed either no systematic charge or' a slight
increase; right atrial pressure increased from 8 (1 g average) to 22 mm. Hg at
onset of 5 g; intraesophageal pressure measured in 3 subjects increased similarly;
and mean aortic pressure averaged
71%above control values.
Arterial oxygen
saturation below 85% encountered in some subjects during exposure to 5 g, but
prevented by breathing 99.6% oxygen, suggests a change in ventilation perfusion
relationships in the lung during forward acceleration.
"Federation Proc. 20(1):
131, Mar. 1961)
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-artin-Baker Aircraft Co.
THE MARTIN- BAKER AU7OMATIC EJECTOR SEATYARK 3 (Martin-Baker Aircraft Co., Ltd., England), ASTIA ATI 88684

'BSTRACT:
The design of the MWrtin-Baker automatic ejector seat is described
which enables pilots and aircrew personnel to escape from high-speed aircraft
at all altitudes.
It is effective at any speed and under any G accelerations
that may occur whatever the altitude of the aircraft.
By the simple movement
of n hanH lever, the airman has his parachute available for normal rip-cord
operation either without ejection with the seat or at any time afterejection.
as taken place.
The seat is ejected from the aircra'ft by means of a cartridge operated gun and slides during ejection on four rollers in a guide rail.
The ejection gun is fired by the withdrawal of a flexiLle screen, which covers
and protects the occupant's face against the effects ot the air stream.
On
ejection, the seat leaves the aircraft at 60 fps.

/
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Mertin Co., Denver, C1oo.
1961 MTSS.
COiNEKAL H77YA,'• FACTORS C-,)l
S1kA• i0•.
VOLUME IIl.
(Aeronautical Systemi Division, Wright-Pattersor. AF3, Chio)
ASD-CR-6l-14,
ASTIA tD 273 005L
ASD-TR-61-211, July 196).

ABSTRACT: Conterts include material in the following suS!,ects:
Acceleration
Weightlessness
Artificial Gravity
Labyrinthine Sonsitivity in Space Flight
Vibration
Summary of Vibration Test Results
Suarzary of Literature Surveyed
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Martin, E.D. & J.T. Howe
1960
AN ANALYSIS OF THE IMPACT MOTION OF AN
INFLATED SPHERE LANDING VEHICLE.
(National Aeronautics ard Space Administration, Washington, D.C.)
NASA TN D-314, 1960.

3,492
Martin, E.D.
1961
A DESIGN STUDY OF THE IN"FL)ED SPHERE LANDING VEHICLE,
INCLUDING THE LANDING PERrORMANCE AND THE EFFEC'J3 OF DEVIATIONS FROM DESIGN
CONDITIONS.
(Naticnal Aeronautics and Space Adninistration, Washington, D.C.)
NASA TN D-692, April 1961.
ABSTRACT: The' impact motion of the inflated sphere landing vehicle with a
navload centrally supported from the spherical skin by numerous cords has been
kLL6.,Jined on the assumption of uniform iser-.roic gas cumpLussion during
.....
The landing capabilities are determined for' a syzcem containing suspension cords
of constant cross section.
The effects of deviation in impact velocity and
initial gas temperature from the design conditi'.is are 3 tudied.
(Author)

3,493
Martin, E.D.
1961
SKIN STRESSES IN AN INFLATED SPHERE DURING IMPACT.
(National Aeronautics and Space Administration) NASA TN D-1070,
Aug. 1961.
ASTIA AD 260 764.
ABSTRACT: An analysis is made of the stresses in the skin of an inflated nonstretchable sphere during normal, nonrotating impact with a haid flat surface,

a• ,-in;' iu.:ite
mcd•iU.,, of elasticity
in the skin and infinite propagation
ap~eu •
stress waves.
V1 . znalysis is further applied to the study of the
infiated sphere landing vehicic containing 2 payload sispended at the center.

Curves are presented showing the stress distributions during impact for cases
corresponding to those calculated in previous reports in whizh the impact motion
and payload landing performance capabilities of the laniding vehicle have been
studied.

3,494
Martin, E.E., J.P. Henry,'J.L. Gamble & R.S. Shaw
1948
EVALLATION OF THE
ANTI-G SOIT.
(USAF Air Material Cormmand, Wright-'.tterson AFB, Ohio)
MCREXD-689-2C, Report No. 8.
24 July 1948.

ABSTRACT:
Three subjects were each exposed to one or more series of runs on
the human centrifuge.
Each series consisted of direct arterial pressure
measurements at 1 g, 2.5 g, 3.5 g, and 5 g without and with each of the antig suits.
This report- presents direct radial artery pressure results obtained
while comp'ring three anti-G suitg on the human centrifuge.
The G-5 suit
proved to be more efficient than the G-4A which gives more than twice the
protection afforded by the G-3A suit.
The added protection given by the three
suits when using the M-1 maneuver is as follows: ½ g for the G-3A, 2.3 g for
the G-4A and 0.1 g for the G-5.
This protection is over and above the nor"al
2 g protection obtained while performing the h-I maneuver alone.
The direct
arterial
pressure method for evaluating G-suit protection can bc used to

I

confirm the results obtained by the visual method of G-suit evaluation. Experiments. should be conducted to measure cerebral perfusion pressure head and
ujood flow rates during positive acceleleration to determine how they vary in
proportion to cerebral arterial

pressure.

3,495
1950
THE SUPINE POSITION AS A MEANS OF
Martin, E.E. & J.P. Henry
(Air Materiel Command,
INCREASING TOLERANCE TO ACCELERATION.
Engineering Div., Wright-Patterson AFB, Ohio) AF Report No. 6025.
Aug. 1950.
ASTIA ATI 89 949

ABSTRACT:A new supine har,.ock seat is described as a method for enhancing
tolerance to positive acceleratien.
The urotection afforded by the seat
used in a fixed position is compared with the conventional upright seated
posture.
Protection afforded in the supine seat while wearing a modified
ant,i-G suit compressing the legs alone, exceeds that presently found when
using an anti-G suit in the upright seated posture by-approximatel-y--l-g_-.

-

3,495
THE EFFECTS OF T1e AND TEMPERATURE UPON
1951
& j. P. Henry
Martin, E. i
Tecn. uata D'igest 16(6):19-23, June iJ51
TOLERANCE TO POSITlVE. ACCFLERT:3A.
Sve also I. Avia. Med. 22:382-390
Eleven subjects have been repeatedly exposed to 2-minute runs on the
AkSSTRAC2:
human centrifuge in the upright seated posture at a room temperature of 24 degrees
Peripheral lights were lost and central vision dim. A sustainC (72 degrees F).
ed compensatory "asopressor effect reduces the duration of the visual symptoms to
In
6% of the long runs; during the remaining 94% of the run vision was clear.
further tests with 7 subjects in a temperature-controlled cockpit tolerance to
long-term acceleration when sweating (skin temoerature 37 degrees C) was only 0.5
Even when the subject is in a state of
g less than when shivering (25 degrees C).
compensate for the
heat vasodilation the normal cardiovascular system can still
(DACO)
stress of accelerations of 3.5 to 4.0 g lasting for 2 minutes.

3,497
THE EFFECTS OF TIM AND TEMPERATURE UPON
1951
Martin, E. E., & J. P. Henry
J. Avia. Med. 22:382-390
TOLERANCE TO POSITIVE ACCELERATION.
See also Tech. Data Digest 16(6):19-23, June 1951
Eleven subjects have been repeatedly exposed to 2-minute runs on the
ABSTRACT:
human centrifuge in the upright seated posture at a room temperature of 24 deerpes
A sustainPeripheral lights were lost and central vision dim.
C (72 degrees F).
ed compensatory vasopressor effect reduces the duration of the visual symptoms to
In
6% of the long runs; during the remaining 94% of the run vision was cloar.
further tests with 7 subjects in a temperature-controlled cockpit tolerance to
long-term acceleration when sweating (skin temperature'37 degreesC) was only 0.5
Even when the subject is in a state of
g less than when shivering (25 degrees C).
compensate for the
heat vasodilation the normal cardiovascular system can still
(DACO)
stress of accelerations of 3.5 to 4.0 g lasting for 2 minutes.

3,498
Martin, F.
Proc. Roy.

AIRSICKNESS AND SEASICKNESS.
1930
Soc. Med. 24:635

3,499
Martin,

REiJRT ON RESEARCH AND DEVELOPMENT CARRIED OUT BY MARTIN1949
J.
BAKER AIRCRAFT CO. LTD. IN CONNECTION WITH EJECTION SEATS FOR HIGH SPEED
AIRCRAFT.
ASTIA ATI 89 438
(Martin-Baker Aircraft Co., England) June 1949.

ABSTRACT: A description is given of British research and development carried
out in connection with ejection seats and the escape of personnel from high-speed

-

I ,

-7

..

..

..

The early history of the ejection seat project is presented as well
fighters, and the 16
as information on work done on the Defiant and Meteor !II
The design and construction of the test installation for the
and 65 ft test rigs.
fighter and the design, develop-ent and construction of the Mark I
Meteor III
Consideration is given to the
seat and the fully automatic seat is discussed.
work conducted for the U. S. Navy and the development of the 110 ft test righ
A schedule of dummy and live ejections
and the 50 ft training rig for the RAF.
some of
Photographs and drawings illustrate
is included.
from the Meteor III
the equipment and graphs show acceleration data.

.

..

aircraift.

I

3,500

Martin,

J.

1955

EJECTION FROM HIGH SPEED AIRCRAFT.

(Martin Baker Aircraft,

See also J.

Royal Aero.

Ltd.,

Soc.

Denham,

Uxbridge,

60(550):659-668,

Middlesex)

1956.

Early studies to determine physiological acceleration limits on a
ABSTRACT:
rig and to test operational designs of the Martin-Baker aircraft
ejection
groLnd
The chief design features of the seat,
ejection seat in flight are described.
including an automatic ejection device, main time release, ejection gun, leg
restraining device, and duplex drogue system are described, and the peculiar
conditions and methods of ejection at high altitude, high speed, and low altitude are discussed.

4

3,501
Martin,
J.

1956
J.
Royal Aero. Soc.

EJECTION FROM HIGH SPEED AIRCRAFT.
60(550):659-668, Oct. 1956.

physiological acceleration limits on
' -'r
Eariy stud. AZTR.!.C7:
designs of the Martin-Baker
operational
a ground ejection rig and to test
The chief design features
aircraft ejection seat in flight are described.
of the seat, including an automatic ejection device, main time release,
ejection gun, leg restraining device, and duplex drogue system are described,
and the peculiar conditions and methods of ejection at high altitude, high
speed, and low altitude are discussed.

I

.
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3,>02

Marks,

A.

1960

,CAN

Horyzonty Techniki

MAIN STAND

IT-]

1960(2):51-57

ABSTRACT- The author describes the much-discussed hazards of space travel and par.
ticularly the presumed effects of space tr~vel on certain body functions, such as
breathing.
He also deals with the problem of feeding, the effects of acceleration
and heat on humans traveling in space ships, with the psychological aspects of
cosmic flights, with the dangers from meteors and cosmic radiation,'and with the
Th4: author points out that the severe tests
survival on the Moon, Mars or Venus.
undergone by the dog "Layka" during its 8 days in space show that man will also be
able to exist in space provided the journey does not last too long and that all
the scientifiý measures have been taken for his survival. Since several endurance
tests have already been undergone successfully, there is no doubt that a short
journey, such as the one to the Moon, taking 8 days there and back, would present
Each member of the space ship crew should be
no insurmountable difficulties.
Research has also shown that each
assured about 1.25 kg of oxygen per 24 hours.
member of the crew would require about 1 kg of food in concentrated, form and 2 kg
The pressure in the space ship should be decreased to 2/3
of water per 24 hours.
or c.'en 1/2 atm. A table showing the hfghest and lowest temperatures which, can be
obtained inside the space ship, depending whether the black or silver-painted side
In the opinion
of the ship is turned towards the Sun, 4s included in the article.
of the author the crew of a space ship should consist of 1) mechanical-chemical2) astronomer-mathematician (as navigaelectronic engineer (as pilot mechanic);
In case of a flight to the Moon a geologist-geodetictor) and a doctor-biologist.
The age of the crew should be between 30
geophysicist should also be included.
(CAR1)
and 40.
3,503
1961
[ROCKETS AS MEDIUM OF AIR PASSENGER T kNSPORTATION.]
Marks, A.
Skrzydlata Polska 1961(37):9

ABSTRACT:
This article deals with t1h" Droblem of utili ation of rockets and
It se.ms almost certain that
rocket rlanes as a -earz of mass tU...•portation.
with progress in rocket engineering they ,-il become ev n safer means of passenger
An aitormatic control of the
LiaiLa.VrL•tlon than modern Lonventional aircraft.
spaceship's navigational sysLim would be the decisive sifety factor for travel
On the other han:.it
at high speeds, especially, at the rocket landing stage.
is highly improbable that rockets can entirely superced conventional aircraft
as the sole means of transportation.
(CAR1)
3,504
ELECTROCARDIOGRAPHIC OBSERVAT ONS DURING A PROLONGED
Marukhanian E. V. 1960
EXPOSURE TO ACCELERATION.
Pat. Fiziol. Eksp. Ter. 4: 72-73, Nov. - Dec. 1960 (Russian).
In

/
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Marukhanian, E. V.
1961
tZMEENEN.IA V ELEKTROKARDIOGRA '•E EINAR.USHE':IE
SOSTOI.ANIIA TSENTRAL'NOI NERTV:OI SISTEMY POD VLILANIEM USKOREi:;IIA (ELECTROCARDIOGRAPHIC CHANGES AND CENTRAL NERVOUS SYSTEM DISTURBANCES PRODUCED BY
ACCELERATION)
Fiziologicheqkii zhurnal SSSR (Moskva) 47(7)-843-851, July 1961
English Translation: Sechenov Physiol. J. USSR (New York: Pergamon Press,
1962) 47(7):921-931, Jan. 1962

ABSTRACT:
Various electrocardiographic changes indicative of moderate deflection
of the electrical axis of the heart to the right and of the primary effect o'f
acceleration on the right heart were seen when subjects were exposed to the action,
of centrifugal forces ia the head-to-foot direction. When Lhere was profound
fur ctional disturbance of the central nervous system, the subjec ;' ECGs exhibited
moderate displacement of the ST interval from the isoelectric line and reduction
The most pronounced displacement
in the size of the T'wave or a-negative T wave.
of the ST interval and most pronounced change in the T wave were 10-20 sec. before
the rmanifestations of disturbed cerebral circulation.
Slight di:,placement of the
.,wwave in subjects undergoing acceleration
ST interval and slight charLe in th
gave warning of the possible development-'of profound functional disturbances of
Weakened cardiac
the CNS on further increase or prolongation of the acceleration.
activity as a result of primary changes in the cardiac muscle produced by hemo•dynamic disturbances was apparently the cause of the functional disturbance
in the CNS in many cases.
(AUTHOR'S CONCLUSIONS)

I
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1962
ELECTROCARDIOGRAPHIC CHANGES UNDER THE INFLUENCE
Marukhanian, E. V.
OF TRANSVERSE ACCELERATION.
In
Fiziol. Zh. SSSR Sechenov. 48:700-705, June 1962 (Russian)

3,507
1962
ELECTROPHYSIOLOGICAL RESEARCH
Marukhanian, E. V., P. K. Isakov et al
ON THE ACTIVITY OF CUTANEOUS `-.D
MOTOR ANALYSERS DURING ACCELERATION
Zh Vyssh Nerv Deiat Pavlov 12:1021-1028, Nov.-Dec. 1962 (Russian)

3,508
Mases, P., R. Falet & C. Jacquemin 1959 MODIFICATIONS RESPIRATOIRES ET
CIRCULATOIRES ENGENDREES PAR CERTAINES POSITIONS DE TRAVAIL DU PERSONNEL
NAVIGAN"T AU COURS DU VOL (Respiratory and Circulatory Changes Caused by
Certain Work Positions of Flying Personnel in Flight)
Medecine Aeronautique (Paris) 14(1): 1-3.

I

3 ,50'4
Mason, J.
1958
PATITOLOGICAL F>I:I4NGS FOLLUOl•4,
EJECTION FROM HIGH SPEED AIRCRAFT.
J.
7.mrensic Med., (Johannesburg, S. Africa),

Dec.

U.)IUCCF7•L
5(4):173-184,

O:rt.-

1958.

ABSTRACT: Operational and performance features of the standard Erilish
ejection seat are outlined.' Post-mortem examinations of vicýtims of
unsuccessful escapes during flight are analyzed.
The findings suggest
human or instrumental failure in the preparatory stage or during
Potential pathologic findingS are correlated with
actual ejection.
various ejection stages.
Illustrations are included showing how the
post-mor'em examination may disclose the circumstances surrounding the
unsuccessful escape.
On the basis of the degree of pulmonary fat
embolism and of local reaction tc -niury, general observations are made
The role of post-mortem examinations
with regard to timing of injuries.
in preventive medicine i1 stressed with particular regard to the common
causes -f death encountered in unsuccessful ejections.
(J. Aviation Med. 30(5):3?8, May 1959)

3,510
Massachussetts Institute of Technology
MvATERIALS.

30 June,

(Textile Division,

1946.

19z6

Massachusetts

ITACT INVESTIGATION 01 TEXTILE
Institute of Technology)

ASTIA ATI 87219.

"3,51.1
Massard, J.M.
1956
SUB- MA-.RI NE HULLS.

T11E EFFECT OF UNDERWATER

EXPLOSIO',N

(lllinois U. Lngineering Experiment Station U.bana)
Continuation of Contract NObs-55589;

Dec.

01

SHIP A.ND

Contract :r-b!s-62250;

1956; ASTIA AD

l/i

Q73.

A5ST RACT:
The basic objectives of thil invest igar ion, hotl analytical and
experime-ntal, were to develop scaling parameters and numerical prced.,rcs for
predicting the sLrength of suhi.drino structures under e-:piosive loadings, to
invcsti•ate the feasibility of reproducing the action of f.l l-sizz submari! es
by means of s5'ae models (by deter:7ining the least possiblt. scale fa' tcrs at
which reproducibility of struLturai 3--tion can be assured) to develop meals for
analyzina, the dynamic response of stiffened cylindri'cal shells to blast pressures produced by underwater explosions with particular attention to numerical
or approximate m2Lhods and with the objectives in mind of de.ermining a correlation between the results of analysis and such test results as have been

obtained or which are likely to be developed in the future,

and to determine

the patterns of force on various types of structures at various
th.e underwater detonation of explo,ýives. (Author)

aspects due to

. 1,074
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3,512
Masters, P.G., W. Lehman, P.W. Wood & D.M. Bland
1960
CAPSULE IMPACT AND FLOTATION BAG INFLATION SYSTEM.

INTEGRATED FLIGHT

(Chance Vought Aircraft, Dallas, Texas) Naval Weapons Contract Noas
59
-6150-c, Interim Report No. AER-EOR-12836, 1 March 1960.

ABSTRACT: This report describes the studies made and system selected for
inflation of the impact bags and flotation bags used on the integrated flight
capsule. The use of a hot gas generator inflation system was considered

early in the study.
However, contact with Vendors indicated that the hot gas
generator system hardware is feasible, but bag materials are not available
which will withstand the generated gas temperature.
Three different types of
cold gas inflation systems were investigated.
The single air bottle, single
pressure regulator system requires eitremely large lines to achieve desired
results.
A system using a single air bottle with a pressure regulator at
each bag allows use of smaller lines but the required inflation time of 3
seconds is not feasible using the proposed 900 cu. in. air bottle.
Both of
these systems can be designed; however, calculations are presented only to
the point that the assumptions made for system design are insufficient to
meet established criteria. The system recommended for this application is
individual air bottles with no pressure regulators.
The most apparent
advantage of this system is insurance against loss of the entire recovery
,system ini the event of failure of one bag.

3,513
Magwell, S.S.
1923)

1 23

LABYRINTH AND EQUILIBRIUM (New York and iondon, Lippincott,

3,514
Matsuo, T.
TELEMETRY

1960

EXPERIMENTL ELECTRONIC EQUIPMENT FOR MEDICAL

(Trans. of Mitsubishi Electric %nd Mfg. Co. (Japan) haterial TM51001, 20 Nov. 1959)
(Office of echnical Services, Washington, D.C.)
61-11123

3,515
REVIEW OF THE OPERATIONAL PLANS FOR MERCURY ORBITAL
1960
N.Y.ew,
C.W.
M.athews,
25.W.
1904
(Paper, 28th Annual Meeting of the Inst. Aero. Sci., New York,
MISSION.

N.Y.,

25 Jan. 1960)

, 1,075
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3,516
RAPID DECELERATION TESTS OF CHEST
1953
Mathewson, J.H., & D.M Severy
Rept. No. 27
(ITTE-UCLA, LosAngelts, Calif.)
LEVEL SAFETY BELT.
Reprint 3 Bulletin No. 73 - Highway research Board, Washington, D.C.

.3,517
AUTOMOTIVE IMPACT RESEARCH
1954
Mathewson, J.H., and D.M. Severy
28:93-101
Transactions
National Safety Council,

3,518
AUTOMOBILE SIDE-DIPACT COLLISIONS.
1960
Mathewson, J. H., et al.
Engineers SP 174
Automotive
of
J. of the Society

.1,519
HEAD-ON COLLISIONS, SERIES III
1960
Mathewson, J. H., et al.
(Society Automotive Engineers National West Coast Meeting, San Francisco,
Calif., 16-19 Aug. 1960)

3,520
HIGH
'1957
Matlock, H., E.A. Ripperger, J.W. Turnbow, & J.N. Thompson'
VELODCITY IMPACT CUSHIONING, PART I. DROP-TEST FACILITIES AND INSTRUMENTA(Structural Mechanics Research Lab., University of Texas,
TION.
ASTIA AD 220 737
Austin, Texas) Aug. 1957.

ABSTRACT: Three drop-test installations were developed for research on
These range frum a small indoor facility, 28 feet high,
impact cushioning.
to 275-foot tower which provides for both vertical and inclined guided drops
Instrumentation measures time, force,
of masses weighing up to 5000 pounds.
energy-absorbing properties of
determining
for
and displacement during impact
(Author)
materials and systems.

.3,521
HIGH-VELOCITY IMPACT CUSHIONING.
_1957
---...----- _-Matlock, H., & J.N.. Thompson
PRELIMINARY TEST ON A NONPRESSURIZED AIR BAG.
PART Iii.
(Structural Mechanic3 Research Lab., Texas University, Austin, Texas)
ASTIA AD 220 822
Contract No. DA 19-129-qm-817, 15 Oc:. 1957.

-
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1957
HIGH-VELOCITY IMPACT CUSHIONING,
Matlock, H., E.A. Ripperger, et al.
(Structural Mechanics
PART II, ENERGY-ABSORBING MATERIALS AND SYSTEMS.
Contract No. DA 19-129
Research Lab., Texas University, Austin, Texas)

qm-817, 26 Aug. 1957.

ASTIA AD 220 738

ABSTRACT: The cost of air drop can be substantially reduced to the proper
combination of aerial retarder and ground cushioning, which depends upon the
Laboratory studies of the
relative cost of the retarder and cushioning.
impact energy absorption of various materials and systems idclucing paper

honeycomb foamed plastics, and metal cylinders indicate that miiimum cost is
achieved with smaller parachutes than those currently in use.

3,523
161
ANALYSIS OF X-15 LANDING APPROACH AND FLARE CHARACTERISMatranga, G. J.
TICS DETERMINED FROM THE FIRST 30 FLIGHTS (National Aeronautics and Space
Administration, Washington, D. C.) NASA TN D-1057; July 1961
SUL1ARY: The approach and flare maneuvers for the first 30 flights of the X-15
airplane and the various control problems encountered are discussed. The results
afford a relatively good cross section of landing conditions that might be
experienced with future glide vehicles having low lift-drag ratios.'
Flight-derived drag data show that preflight predictions based on wind-tunnel
tests were, in general, somewhat higher than the values measured in flight.
Depending on configuration, the peak lift-drag ratios from flight varied from 3.5
to 4.5 as compared with a predicted range of from 3.0 to 4.2.
By employing overhead, spiral-type patterns beginning at altitudes as high as
40,000 feet, the pilots were consistently able to touch down within about ±1,000

4

feet of a designated point.
A typical flare was initiated at a "comfortable" altitude of about 800 feet and
an indicated airspeed of approximately 300 knots, which allowed a margin of
excess speed. The flap and gear were extended when the flare was essentially
completed, and an average touchdown was accomplished at a speed of about 185
knots indicated airspeed, an angle of attack of about 7 degrees, and a rate of
4*.cent of about 4 feet per second.
In general, the approach and landing characteristics were predicted with good
accuracy in extensive preflight simulations. F-104 airplanes which simulated
the X-15 landing characteristics were particularly valuable for pilot training.
(AUTHOR)

4
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1940. UNTERSUCHUNGEN UBER DAS VERHALTEN EINIGER KREISLAUFGROSSEN
Matthes, M.
BEI HOHEN BESCHLEUNIGUNMEN IM FLUGVERSUCH UND bBER DEN EINFLUSS VON CO2 ZUSATZ ZUR ATEMLUFT AUF DIE BESCHIZUNIGUNGSERTRAGLICHKEIT (Behavior of Blood
Pressure and Pulse During Extreme Accelera'ion in Flying Experiments and
Effect of Addition of Carbon Dioxide to Air on Acceleration Tolerance)
Luftfahrtmedizin 4:123-137
See also ASTIA ATI 71 122
ABSTRACT: Additional C02 increases the resistance to acceleration. While a
tield of 4 - 6 g applied centrifugally in the direction head-foot is the average
that can be tolerated; additional C02 allows it to be increased by 0.5-1.2g
The experiments were carried out on a
which enables it to be endured longer.
mechanical trainer and in aircraft in dives or spirals. The estimations were
No reason could
made by blood pressure measurements and subjective accounts.
be found why some of the experimental subjects had clonic cramps in the front
muscles of the neck and upper arm.

3,525
PHYSIOLOGICAL EFFECTS OF HIGH ALTITUDE.
Matthews, B.H.C.
(Flying Personnel Research Committee, Gt. Britain) FPRC 3,
ASTIA ATI 208 744

In reviewing the physiological effects of high altitude, the author
AESTPACT:
discusses lowered barometric pressure and lowered oxygen tension. Also included
in this report is a summary of present knowledge of physiological effects of high
In connection with this subject, the author discusses the possible
acceleration.
methods of reducing effects of high g and the investigation and measurement of
g effects.

,3,526
1943
HUMAN LIMITS IN FLIGHT.
Matthews, B.H.C.
Proceedings of the Royal Institution of Great Britain 32(3):558-569, 1943.
See also Nature 153(3893):698-702, 1944.
See also Annual Report of the Smithsonian Institution, 1944, pp. 273-284.
A3STRACT: The two greatest stresses which an aircraft puts upon a pilot are
(1) those due to a,.celeration or rapid change of motion and (2) those due to
high altitude flying.
Posture and seating can do much to relieve the effect of centrifugal force upon
the body. A crouched position with legs raised lessens distance the heart must
In a prone
raise the blood to the head, and also less blood goes tu the feet.
position where head and heart are nearly-the same 'height, the bedy cxi withstand
However, this posture is fatiguing and inconvenient.
a force of 10 g.
Breathing air the human safety limit is

16,000 feet,

40,000 teet with oxygen.

7
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Matthews, B.H.C.
•Nature, (London),

1944
HUMAN LIMITS IN FLIGHT.
153:698-702

ABSTRACT: Stresses of flying are enumerAted and means of minimizing their
effect on the pilot are described.
Posture and'seating mini,'ize the effects of centrifugal force. -f the pilot
is in a crouching position with legs raised the effect is lessened.
In the
prone position, since heart and head are at che same height, a man can withstand a centrifugal force of 10 g. This position is convenient and fatiguing.
The effect of position on tolerance of acceleration is shown graphically.
Tolerance is greatest in supine position with the feet extended in the directiot
of flight.

3,528
Matthews, R.H.C.
1945 HUMAN LIMITS IN FLIGHT
(mithsonian Institute, Washington, D.C.)
Publication 3785
ABSTRACT: A modern aircraft will climb in a few minutes to heights at which
the air is so thin that will no longer support life.
It can turn and maneuver
so fast that pilot may easily be rendered unconscious from the mechanical
forces which it imposes on his body, and in an aircraft which is moving rapidly
in three planes of space the pilot can be subjected to stresses beyond the limits
which the hu-man body can statid,
Besides the stresses from wind pressure, cold,
vibration, and noise, the pilots body must also be protected from other less
obvious stresses.
The two greatest stresses which an aircraft puts upon the
pilot and those reviewed in this publication aLe those stresses due to acceleration and those due to high flying in the rarefied air of the upper atmosphere.

3,529
Matth aws, B. H. C.
1953
ADAPTATION TO CENTRIFUGAL ACCELERATION.
(Physiological Laboratory, University of Cambridge)
ABSTRACT: The well-known effects of centrifugal acceleration on man and large
animals spring from the disturbance of the circulation resulting from the
hydrostatic pressure gradients set up.
In addition, the hindrance to mrscular
movement in man is subjectively striking.

---...

In small animals, however, it is to be anticipated that the short hydrostatic
columns will not lead to great circulatory disturbance. The effective increase
of weight of body and limbs, however, remains.

---

. 1,079
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a total
Rats have been reared under continual centrif'ugal acceleration giving
are able
and
conditions
these
under
thrive
They
of three times that of gravity.
mechanism
whole
the
of
derangement
to perform normal locomotion; a functional
of antigravity tonus appears to take place to enable them to do so.
a year and a
The rats remain of below control weight and have lived for over
striking
half under these conditions. A few have been decerebrated and show
placed
extensor tonus. They also show some abnormal types of movement when
under normal conditions.
altered
Growth in an environment where the normal ratio of mass to weight is
the nervous
within
occur
can
adaptation
by a factor of three shows that functional.
great
without
achieved
is
adaptation
this
system to meet these conditions;
macroscopic distortion, but some microscopic changes seen are thought to relate
(J. of Physiology 122:31P, July 24-25, 1953)
to the changed environment.

3,531
Matthews, B. H. C. 1953
Jour. Physiol.,Y.,ndon,

ADAPTATION TO CENTRIFUGAL ACCELERATION
122 (3)%31P

Abstract: The well-known effects of centrifugal acceleration on man and
large animals spring from the disturbance of the circulation resulting
from the hydrostatic pressure gradients set up. In addition, the hindranc'e
to muscular movement in man is subjectively striking. In small animals, however, it is to be anticipated that the short hydrostatic columns will not
lead to great circulatory disturbance. The effective increase of weight of
body and limbs, however, remains. Rats have been reared under continual
certrifugal acceleration giving a total of three timeq that of gravity. They
thrive under these conditions and are able to perform normal locomotion; a
functional derangement of the whole mechanism of antigravity tonus appears
to take place to enable them to do so. The rats remain at below control weight
and have lived for over a year and a half under these conditions. A few
have been decerebrated and show striking extensor tonus. They also show some
Abnoroal types of movement when placed under normal conditions. Growth in
an environment where the normal ratio of mass to weight is altered by a
factor of three shows that functional adaptati6n can occur within the nervous system to meet these conditions, this adptation is achieved without
grneat macroscopic 4istortion, but some microscopic changes seen are
thought to relate to the changed environment..

3,532
SOME FREE FALL EXPERIMENTS.
1956
Matthews, B. H. C.
(Paper, 20th International Physiological Congress, 20 July-4 Aug. 1956)
In Proceedings of the Th'entieth International Physiological Congress,
(Brussels, 1956).

.3,533
Matthews, B. H. C.
1956
TENDON REFLEXES IN FREE FALL.
(Paper,
Meeting of the Physiological Society, University Laboratory of
Physiology, Oxford. 2 June 1956.)
ABSTRACT: Free fall leads to vigorous reflex responses in animals.
Some of these
have been analysed by cinema records (McDondld, 1955).
Conditions approaching
those of free fall are met with by man for short periods in some aircraft manoeuexact analysis of
vres and in parachute drop with delayed opening, but little
reflex responses is possible under such conditions.
A drop platforxa has been constr'icted for human'subjects giving up to 500 msec
of free fall with facilities for automatic test and recording of tendon reflexes
during fall. The muscle-action potential in response to a tap on the tendo
Achillis at various times after the start of free fall is greatly altered.
In
unhabituated subjects tested the reflex is absent after 140 msez free fall; in
some subjects it disappears earlier than this.
This does not appear to be due to
any change in the state of stretch of the muscle concerned, but to change in
excitability of the reflex, produced centrally.
This could occur either via
alpha or gamma neurones; present evidence does not make it possible to decide
which.
This..suppression of the tendon jerk appears to be a necessary precursor for a
safe landing to allow-the muscles to extend during a suddenly applied stretch.
(J. of Physiology 133:31P.
1956)

4
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Matthews, B., & T.C.D. Whiteside
1960
Proc. Roy. Soc. B. 153(951):195-204

TENDON REFLEXES IN FREE FALL

ABSTRACT: A falling chair has been used to study the neurological state of
human subjects who are suddenly dropped.
The sudden transition from 1 to O0g
produces changes in shape of all soft tissues, and elongation of the trunk.
Complex voluntary activity becomes impossible immediately after the start of
falling, coarse voluntary control is retained.
The ankle jerk is temporarily
suppressed and analysis suggests this-is due to changes of shape of the muscle
consequent on weightlessness.
The experiments here are concerned with reactions
of human subjects to the abrupt change from I to 0 g when a subject is suddenly
allowed to fall. Much work has already been done in aircraft and rockets to
investigate the effects of weightlessness on human beings and antmals but under
these conditions the onset of 0 g usually occurs slowly.
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Matthews, B.H.C.
c.1962
[EFFECTS OF PROLONGED ACCELERATORY STRESS ON RATS]
and [EFFECTS ON MAN IF ABRUPT TRANSITION FROM i TO 0 G. 3
Unpublished.
ABSTRACT:
Since Matthews is interested primarily in problems of applied physiology especially pertinent to certain requirements of military importance, it

might appear de-irable for him to publish more often. He has maintained a,
colony of rats under an acceleratqry stress of 3 g for several years. The only
published account of this work is an abstract published in 1953.
The experiment
is still under way and we may look forward to a comprehensive paper on the
problem within the next few months.
The animals have adapted very well indeed to
their new environment. It is considered worth while at this time to paraphrase
the earlier abstract (Proceedings of the Physiological Society, 24-25 July, 1953)
in this report.
Mathews is also studying righting reflexes in man subjected to free fall. A
falling chair has been used to study the neurological state of human subjects
.who are suddenly dropped. The sudden transition from 1 to 0 g produces changes
in sha~of all soft tissues, and elongation of the trunk. Complex voluntary
activity "ecomes impossible immediately after the start of falling; coarse
voluntary control is retained. The ankle jerk is temporarily suppressed, and
analysis suggests this is due to changes of shape of the muscle consequent to
weightlessness. The experiments here are concerned with reactions of human
subjects to the abrupt change from 1 to 0 g when a subject is suddenly allowed
to fall. Much work has already been done in aircraft and rockets to investigate the effects of weightlessness on human beings and animals, but under these
conditions the onset of 0 g usually occurs slowly.
3,536
Maurer, Martin
1961
A STUDY OF COMPENSATION METHODS FOR INERTIAL
ACCELEROMETERS.
(Kearfott Div., General Precision, Inc., Little
Falls, N.J.); ASTIA AD 274 158.
ABSTRACT: The characteristics and limitations of the force-mass, springrestrained, the force-balance inverted pendulum, and the torque-balance
gyroscopic accelerometers are investigated. Various, static and dynamic
errors of each type of accelerometer are mathematically analyzed and exa-diied from the viewpoint of applying electronic compensation to reduce
these errors. Results show the difficulty of singling out a particular
error for electronic compensation.
The advantages of improving an accelerometer's dynamic performance are minimized by the fact that the included
errors were negligible when considered from the viewpoint of the navigational system. Results of the accelerometer's static errors are included.
(Author)

3,537
Maurizi,

M. & F. Dittrich

1962

ON SOME NYSTAGMOGRAPHIC RESULTS OBTAINED WITH

SUPRALIMIaNAL ACCELERATIONS AND DECELERATIONS OF MARKED INTENSITY AND SHORT
DURATION.
Valsalva 38:281-287, Dec. 1962 (It)

. 1,082 .
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Maxwell, S.

S.,

V. L. Burke, & C. Reston

1922

THE EFFECT OF REPEATED

ROTATION ON THE DURATION OF AITER-NYSTAGMUS IN THE RABBIT.
Amer. J. Physiol. 58:432-438.

3,539
TRIALS OF DRAMINE AS A PREVENTATIVE FOR
1951
Maycock, R. & G.M. Mgrant
(RAF Institute of Aviation Fedicine, Farnborough)
AIRSICKNESS.
FPRC Memo 20,' Feb.

1951.

ASTIA AD 110 142

ABSTRACT: The trials relate to a total of 118 paratroops made up by six ,'•Each of these formed a party of passengers in a towed glider. Half
groups.
an hour before each flight the men were given either a tablet of'dramamine,
or a similar tablet used as a placebo or nothing, and the three sets were
.or all the flights taken together there was
approximately equal in size.
distinction between the three series of men as far as previous flying
little
The incidence of sickexperience and previous motion sickness are concerned.
ness (nausea, dizziness or vomiting) during the flights was least for the men
given dramamine (17 per cent) and greater with marked statistical significance
The
for the men given the placebo (55 per cent), or nothing (46 per cent).
series are not clearly distinguished from one another on account of side effects
during flight, or the condltions of the men shortly after landing.

3,540
Mayerson, H. S., & L. A. Toth
SUBCUTANEOUS TEMPERATURES.

THE INFLUENCE OF POSTURE ON SKIN AND
1939
125:474-480
Amer. J. Physiol.

3,541
Mayerson, H. S., H. M. Sweeney, & L. A. Toth 1939 THE INFLUENCE OF POSTURE ON
Amer. J. Physiol. 125:481-485
CIRCULATION TIME.

3,542
RELATIONSHIPS OF TISSUE (SUBCUTANEOUS AND
Mayerson, H. S., & G. E. Burch 1940
INTRAMUSCULAR) AND VENOUS PRESSURES TO SYNCOPE INDUCED IN MAN BY GRAVITY.
Amer. J. Physiol. 128:258-269

I
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Mayerson, H. S.
1942
THE INFLUENCE OF POSTURE ON BLOOD FLOW IN THE DOG.
Amer. J. Physiol. 136:381-385

3,544
Mayerson, H.S.
1944
A CARDIOVASCULAR "BLACKOUT"
J. Aviation Med. 15:304-315.

TEST.

ABSTRACT:
This report deals with a procedure designed to improve the tilting
test for use in determining the physiologic aptitude for flying.
A modified
Martin bicycle ergometer was used.
Of the 50 subjects tested, 23 made good responses, 17 fainted and 10 made
poor responses.
Of the 10 who fainted transient blurring of vision was noted
in 2.
Gross inspection of the available material leaves no doubt but that the subjective and objective sync'3pal manifestations in the post-exercise period are the
result of the lowering of the systolic pressure to a level which is no longer
adequate to. provide for the proper blood flow to the eyes and brain.
Because of the suggested correlation between susceptibility to fainting and
ease of "blacking out" when pulling out of a dive, the test described is proposed as a particularly suitable method of selecting pilots for combat flying.

3,545
Maynard, A. de L.,
TO LUNG.
Amer

E.A. Naclerio, and J.W.V.
J. Surg. 90:458-468.

Cordice

1955

TRAUMATIC INJURY

3,546
Mayne,

R.
CANALS.

1950
THE DYNAMIC CHARACTERISTICS OF THE SEMI-CIRCULAR
J. Comp. Physiol. Psychol. 43:309-319

3,547
Mayne, R.
1951
THE AUDIOGYRAL ILLUSION AND THE MECHANISM OF SPATIAL
REPRESENTAT ION.
Goodyear Aircraft Corp. Bull , GER-2863, 1-15, Akron, Ohio.

//
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Mayo,

A. M.
1951
BASIC ENVIRONMENTAL PROBLEMS RELATING TO MAN IN THE
(Douglas Aircraft Co.,
"AEROPAUSE" AS SEEN BY AN AERONAUTICAL ENGINEER.
ASTIA AD-87 435; 6 Nov. 1951
El Segundo, Calif.)

Inc.t

ABSTRACT:
While many new factors and principles must be considered in design
for flight in the AEROPAUSE, emphasis on the cardinal principles of working
toward the optimum pilot-airplane combination, will probably pay the greatest
This principle can best be approached
total dividend in operational efficiency.
by making use of the best available aeromedical and engineering data, in order
Some of the new prnblem', will
to arrive at workable compromises in each.
radically affect somt of the equipment associated with the air-lane.
New problems include those of fit and arrangement of the aircraft cabin,
time-distance factor, temperature of the aircraft, pressure environment in the
cabin, acceleration, noise and vibration and the escape problem.

3,549
Mayo, A.M.
1952 BASIC ENVIRONEKNTAL PROBLE.MS RELATING MAN AND THE AEROPAUSE
AS VISUALIZED BY THE AERONAUTICAL ENGINEER
In: White, C.S. & 0.0. Benson, Jr., eds., Physics and Yedicine of the Upper
Univers.ty
(Albuquerque, New Mexico:
Atmosphere, A Study of the Aeropause
of New Mexico Press, 1952)
Pp. 6-22
ABSTRACT: Flight in the aeropause will impose great physiological and psychological demands on pilot and crew. The rapid advances in aircraft construction
The human factor
call for a corresponding step-up in education and training.
should, on the other hand, be considered in the design of equipment and instru-

Further
The latter should be reduced to the absolute eseentials.
mentation.
clarification of the visual effects-of reduced light dispersion is required.
The reduction of the time-distance factor in high-speed flight will put more
reliance on automatic control mechanisms, confining the human element to slow-

rate monitoring operations.
adapted to the increasing

Temperature regulation systems will have to be

speeds (a

-hart indicating various cooling systems

Problems concerning
practicable at the various speed ranges is presented).
pressurization, physiological effects of acceleration, of noise, and vibration
Brief sections are dedicated to radiation and meteor hazards.
are discussed.
General

principles of escape mechanisms are analyzed.

recognized

that a compromisir',

formula is

In

conclusion it

is

to be worked out to balance all

factors involved and keep the resulting costs at a minimum.

,3,550
HE
ENVIRONMENTAL CONSIDERATIONS OF SPACE TRAVEL FROM T1
1956
Mayo, A. M.
ENGINEERING VIEWPOINT.
Interav'a 11(6):435-438.
ABSTRACT: Ti, basic medical, physical and engineering data for manned flight
Progress
inadequate, are rapidly being assembled.
in free spac , while still

4
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to date has been made possible by the combined effort of people in practically
As the day of manned space flight is more closely
every branch of science.
approached, a drascic increase in the amount of effort will be needed to answer
the increasingly detailed questions incident to actuai design fabrications and
operation of the manned space craft.

3,551
Mayo, A.M.
1956
ENVIRONMENTAL CONSIDERATIONS OF SPACE TRAVEL FROM T1E
ENGINEERING VIEWPOINT.
J. Aviation Med. 27(4):379-389.

ABSTRACT: The basic medical, physical and engineering data for manned flight
in free space, while still
inadequate, are rapidly being assembled.
Progress
to date has been made possible by the combined effort of workers in almost
every branch oe science.
As the day of manned space flight is more closely
approached, a drastic increase in the amount of effort will be needed to'answer
the increasingly detailed questions incident to actual design fabrications and
operation of the manned space craft.

.3,552
Mayo, A.M.
1957 SOME SURVIVAL ASPECTS OF SPACE TRAVEL
Journal of Aviation Medicine 28(5): 498-503
ABSTRACT:
In a space craft as in aircraft the over-all objectives must comiand
first attention.
Survival problems resulting from space environment will be so
severe however, that a larger percentage of total space craft design time is
likely to be spent in their solution than in airborne craft.
The design of crew
compartments will be dictated by the requirem_,tts of human operators not significantly different in basic physical and mental capabilities from tlhose of the
pilots of present aircaaft.
Automatic controls will be needled a:. greatly for
actuation of safety equipment and environmental control of the crew quarte's
as in control of the craft and its propulsion and power systems.
A maJor problen
will be that of sui-ably linking the human operator LC his "automatic" systems.
Hermetically sealed crew quarters to provide a livable earth environnent in
space will be a prime survival requirement.
The reconversion of liquid and food
waste products to useful nutrients that are psychologicallv satisfactory might
he approached by the use of secondary lfviig organism,. in tie same manner as in
nature.

Temperature

conriol will u,.doubtedly req-ire specialized attention.

the possibly dangerous stresses to be encountered during space flight include
wei~htlessness and acceleration.
Th, problems uf .ur;Lvin•, the effects of a
wide varie t
of solar avid cosmic raoia ion ajre ot!.ýir dnin,;ers
Careful considuraLion must be given to a proper balance of the funru-ntal moral. morale and
economic factors to provide escapet equipment justi- aý,v on the basis of the

total purpose ot the craft involved.

. 1,086 .
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REVIEW OF NASA IMPACT WURK AND PLANS
1962
Mayo, A.M.
In Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication #977, Pp. 5-16
ABSTRACT: To meet its statutory responsibilities, the National Aercnautics and
Space Administration's interest in human impact acceleration must include:
(2) Re(1) A search for knowledge from and in support of space explorataion.
search and development to answer specific problems related to manned space flight.
.(3) The stimulation of industrial and military application of information available from past research.
The NASA is now sponsoring research and is prepared to sponsor or conduct
additional research and development which can result in improvements to manned
space flight. The need for limited research efforts on human tolerance tb
impact along axes other than horizontal and vertical is presently identified'
It is considered particularly important that the people involved in acceleration
research work be continually alert to identify possible efforts which can result
in large versus marginal gains.

3,554
Mayou, D
1942
VISUAL PROBLEMS IN CONNECTION
WITH AIRSICKNESS (RAF, Institute of Aviation Medicine, Farnborough) FPRC Reporr
no. 464; May 1942, tSTIA ATI-206 853
ABSTRACT: Investigations, on visual tests were conducted using 201 people divided
into three groups. From the resutlts of the tests, the following conclusions were
reached: visual acuity does not decrease as a result of swinging or gliding tests;
adductidn power tends to decrease after swinging and gliding, but not to 'a degree
that would affect the efficiency of personnel; and depth perception remains stable
after swinging and gliding,' and there is no deterioration after nausea or vomitingp
but there is an interesting feature arising which indicates that esopheria becomes
converted into relative exophoria. The results of the Bishop Harman Diaphragm testare of little imporLance, as readings considered to be defective must be greater
than 5.
The average increase in error for all groups fell wit in these limits.
may be concluded that Lhere is no deterioration in night visual capacity after
swinging or gliding.
Naused or vomiting has no adverse effect..

3,555
Mayskii, I.
1961 KOSMOS I B-OLOGIYA
(Space and Biology)
(Trans. of YM:ditsinskii Rabotni§- (USSR) 24(30)(1986):3, 1961)
(Office of Technical Services, Washington, D.C.)
61-27228

It

" 1,087 "
3,556
Mazelsky, B.
1950
CHARTS OF AIRPYLANE ACCELERATION RATIO FOR GUSTS OF
ARBITRARY SHAPE.
(National Advisory Committee for Aeronautics, Washington, D.C.)
ASTIA ATI 68 639.
Technical Note 2036, Feb. 1950.
SU•1ARY: The equation of vertical motion for an airplane flying in gusty air
is simplified in order that its solution is a function of only two parameters,
namely, the mass parameter of the airplane and the shape of the gust the airplane is penetrating.
The solutions of the quatign are presented in the form
of charts that can be used for estimating rapidly and easily the acceleration
ratios -ncountered by airplanes with different mass parameters penetrating a
sharp-edge gust, a gust of arbitrary shape, or a triangular gust.
(Author)

3,557
Mazer,

M.

1945

THE G SUIT IN COMBAT.

Air Su:g. Bull., 2:236-238

AZSTR.ACT:
Presents data on the occurence of grayout and olackout and the
highest G force ever experienced as recorded by the Kollsman accelerometer
in 35 pilots who wore the G suits on all missions.
Ten of the pilots had
had grayout but not blackout.
Of these, 9 had been exposed to 5 G or more.
1
Of ?.
e 4 who had blacked out, 3 had been exposed to 6 G or more.
Of the 21
who had never grayed out, 17 had experienced 5 G or more and 14, 6 G or more.
Of the 31 wio had never blacked out, 20 had experienced a force of 6 G or more.
Six pilots had experienced 7 to 7.9 G and 5.8 to 9 G without blacking out.
It is concluded that the G suit is an important factor in increasing the
combat efficiency of the P-51 pilot-aircraft combination.

3,558
NEW ACQUISITIONS ON VESTIBULAR PHYSIOLOGY AND PHYSIOPATHOLOGY
1963
Mazza, G.
DURING, SPACE FLIGHT.
Riv. Med. Aero. 26:99-136, Jan.-Mar. 1963 (Italy)
.3,559
Mazza,

V.
1947
PNTEUMATIC CATAPULTS FOR SIMULATED SEAT EJECTION TESTS.
(Engineering Division, Air Materiel Command)
Sept. 1947.
ASTIA ATI 49510

ABSTRACT:
Preliminary tests were conducted of two types of pneumatic
catapults which were developed for use on the ejection seat test tower to

. 1,088
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determine the most tolerable acceleration-time diagrams on human subjects.
In one catapult type, acceleration is controlled by metering Compressed air
through a series of orifices in the cylinder which are uncovered successively by movement of the piston. The other pneumatic catapult is accelerated
by air metered by a mechanically actuated air valve which is positioned
through a cam arrangement by the upward displacement of the ejection seat.
The two methods were shown to be feasible, with the former method recommended

for work with hmnan subjects from the standpoint of safety and simplicity.

3,560
Mazza, V., R.W. Briggs, C.E. Caroll, & R.V. Wheeler
1950
HIGH ALTITUDE
BAILOLTS.
(USAF, AMC, Wright-Patterson AFB, Ohio) Memo Rept. No. MCREXD-69566M.
3,561
Mazza, V.
1951
J. Aviation Med.

HIGH ALTITUDE BAILOUTS.
22(5):403-407.
Oct. 1951.

3,562
Mazzei, J.H.
1961
A COMPARISON STUDY.
CONFINED VS LUNCONFINED TEST
DATA.
A CHECK STUDY.
INSTRU.t!NTATION RESPONSE AT HIGH FREQUENCIES
(Feltman Research Labs., Picatinny Arsenal, Dover, N.J.)
Technical rept. no. FRL-TR-45, ASTIA AD-263 564L,
September 1961
ABSTRACT: Confined and unconfined dynamic drop tests were conducted on ike
specimens of cushioning material of known de-iiz::,
, and .:n-der compa able
environmental conditions.
The data collected from these tests were empl yed
to plot, on the same graph, a static load-vs-peak acceleration curve, on
for confined and one for unconfined data. A comparison of these curves hows
conclusively that there is considerable difference in the dynamic behavior
of the cushion in the confined, or as-packaged, condition.
Beyond the
optimum loading range, the peak accelerations transmitted by the unconfined
cushion, continue to rise sharply, while peak accelerations for the confined
cushion show a secondary decrease beyond the optimum loading range, the leak
accelerations transmitted by the unconfined cushion, continue to rise sharply
while peak accelerations for the confined cushion show a secondary decrease
beyond the optimum loading range, before starting a secondary increase b yond
bottoming-out.
(Author)
.
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Meda, E.
July-Sept. 1951
IVALUES OF THRESHOLD OF ANGULAR VELOCfTY FOR
PHENOMENON OF CORIOLIS AND OF PUXRKNJE IN MAN.]
Riv. Ned. Aeronaut. 14:453-456

3,564
Meda, E., tr. E.R. Horc
1952
A RESEARCH ON THF THRESHOLD FOR THE CORIOLIS
AND PURKINJE PHENOMENA OF EXCITATION OF THE SEMICIRCULAR CANALS.
Arch. di Fisiol. 52:116-134. (Defence Scientific Information Service,
DRB, Canada) Translation T 17 I, 15 Sept. 1954. ASTIA AD 50 280.
ABSTRACT: "The uniform angular velocity, proportional to the threshold acceleration for the development of the Coriolis and Purkinje vertigos, has been
determined in six normal subjects. The angular velocities found were 14.70/
sec + 1.390 for the Purkinje phenomenon, when the forward bending of the head
too% place in about 1/5 of a second. In the text of the paper we have discussed the application of the Coriolis theorem, and have demonstrated that all the
ampullary receptors participate in the Coriolis and Puikinje phenomena.
A
mathematical foundation is laid for determining the threshold acceleration."

3,565
Meehan, J.P.
1959
RENAL PLASMA FLOW UNDER POSITIVE ACCELERATION
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: Exposure to positive acceleration elicits a pressor response that
may reasonable produce a change in the over-all vascular resistance of the
kidney. A study of PAH and creatinine clearances has been undertaken in an
effort to determine the extent to which the renal circulation is involved in
this pressor response. Subjects were exposed to an acceleration of 3 G for
10 minutes on the human centrifuge.
By means of a constant infusion technique,
PAH and creatinine clearances were determined for a 20 minute period that included the 10 minute G exposure. Automatic blood sampling permitted proper
timing for the blood samples. Renal plasma flow during acceleration is below
resting control values. Because of changes in renal arterial and venous pressures under positive accelerations, renal vasoconstriction is indicated.

3,566
...Meehan, J._P., & E Jacobs
1959 - PHYSIOLOGIC PRODUCTION OF CATECHOL AMLNES IN .
RESPONSE TO SEVERAL PHYSICAL STRESSES.
(Wright Air Development Division,
Wr.ght-Patterson AFB, Ohio) WADD TR 59-534; Sept. 1959
ABSTRACT: Measurements of tne physiologic production of adrenaline and noradrenaline in response to four standardized physical stresses were undertaken on young

""1,090

adult m.ale subjects.

.

Plasma levels of noradrenaline were found to.iqcrease

significan.ly in exercise and the increase appears to bear a positive relationPlasma levels of noradrenaship to the physiologic severity of the exercise.
line did not change as the result of the cold pressor test or as the result of
Renal plasma flow was
exposure to positive accelerations of 3 g for 5 minutes.
lasting for 10
Acceleration
to
exposure
no't al-ered as the result of similar
minutes.

*3,567
RELATION OF SEVERAL PHYSIOLOGICAL PARA1959
.:*eeh_-., J.P. & 11.I. Jacobs
:.•.1S TO POSITIVE G TOLERANCE.
C.: ht. Air Development Division, Wright-Patterson AFB, Ohio)
ASTIA AD 209 387.
:X..ZC-TR-SS-665, Jan. 1959.
ABSTRA-.CT: A series of experiments was undertaken in an attempt to relate
Blood pressur-a,
several physiologic'parameters to positive g tolerance.
blood volume, and physical condition as meesured by both the Harvard Step
Test and a modified physical fitness test were the parameters studied. .
Subjects were studied at the end of one month of enforced rest and again
It can be conat the end of one month of supervised physical training.
cluded that considerable change in the physical condition of an individual
(Author)
does not affect his tolerance to positive acceleration.

3,568
e:ehan, J. P.

and Edith Jacobs

1960

VENOUS FLASMt

LEVELS OF CATECHOL

AXIINES IN SEVERAL PHYSICAL STRESSES

Aerospace Medicine 31(9):733-733

Seotember 1960

ADS'_'RCT: The venous plasma levels of adrenaline and noradrenaline have
bella studied in relation to the physiologic responsts seen in several
The stresses studied were the Harvard Sten Test,
physical stresses.
a treadmill exarcise, the Cold Pressor Test, and positive acceleration.
Exercise consistently produced elevation., of plasma noradrenaline concenThe Cold Pressor Test yielded negative results, while the acceltrations.
The data indicate
eration studies showed markedly va-iable res',onses.
that anticipation of the experiment may significantly raise control or
Plasma levels of adrenaline did
resting plasma levels of noradrenaline.
not show consistent variations in these experiments.

--3,569
1960
PARA-AHIINO HIPPURATE AND ENDOGENOUS CREATININE
MYeehan, J.P. & W. Brandt
CLEARANCES IN POSITIVE ACCELERATION.

..
-_

Aerospace Med. -31 (3)•-220-223-i--March 1960.
ABSTRACT:

In eight experiments conducted on three subjects, exposure to a

positive acceleration of 3G for ten minutes did not demonstrate any consistent
changes in PAH clearances or creatinine clearances from control values.

-
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RENAL RESPONSES TO POSITIVE ACCELERATION.
(Wright Air
Meehan, J. P.
1960
Development Division, Wright-Patterson AFB, Ohio) WADD TR 60-637; ASTIA
AD-247 461
The para-amino hippurate (PAH) clearances, creatinine clearances and
ABSTRACT:
urine flows of young male subjects exposed to positive acceleration have been
studied.
Exposures at 3 g for 10 min produced no consistent changes in the above
Longer exposures at 3 g produced a reduction of
parameters from control values.
the para-amino hippurate (PAH) clearance in some subjects, no consistent changes
in creatinine clearances, and significant reductions in urine flow following
centrifugation.
It is concluded that positive acceleration as used in the
present experiments affects the kidney primarily through mechanisms involving a
(AUTHOR)
reduction of the thoracic blood volume.

3,571
1961
THE ELECTROENCEPHALOGRAM DURING POSITIVE
Xaehan, J. P., & T. J. McNey
ACCELERATION.
(Paper, 32nd Annual Meeting, Aerospace Medical Assoc., 24-27
Apr. 1961, Chicago, Ill.)

ABSTRACT:
Studies were made of the electroencephalogram as a physiologic indicator of blackout and early unconsciousness in man induced by positive acceleration.
Fifteen-second exposures at constant acceleration and exposure to gradual onset
Needle electrodes were used.
A
acceleration of 1.5 g/min. were programmed.
Results indicated that
simple adjustable helmet provided good mechanical support.
The ones
no alterations in the electroencephalogram occurred during blackout.
occurring with loss or recovery of con~ci:v:ncss might have been rignificant if
like changes had not sometimes been noted without such clinical events present.
Conscious muscular effort frequently produced motor activity in the electroencepha
The conclusion seems to
logram similar to that observed during unconsciousness.
be, therefore, that the electroencephalogram has doubtful reliability as a sole
(
Aeromeasure of consciousness in subjects exposed to positive acceleration.
space Medicine 32(3):240, Mar. 1961)

3,572
1961
OBSERVATIONS OF CANAL SICKNESS AND
mack, J.C., A. Graybiel, et al.
ADAPTATION IN CHIMPANZEES AND SQUIRREL MONKEYS IN A SLOW ROTATION ROOM.
ASTIA AD 261 695.
Proj. MR005.13-6001; May 1961.
See also Aerospace Med. 33:571-578, May 1962.
ABSTRACT: Chimpanzees and squirrel monkeys, with both normal anedisturbed
vestibular function, were subjected to varying degrees of rotation in the
Pensacola Slow Rotation Room. The normal animals showed a form of canal sick-

-1,092-

ness similar to that observed in normal humans,

and adaptation could be observed
The"-.
after exposure of the animals to subcritical stimulation for several days.
manifestations of canal sickness were correlated with labyrinthine function.
It was found that canal sickness failed to develop in those animals which exhibited no nystagmus in bilateral caloric tests. These experiments point to the
conclusion that in these animals as in man, the canal sickness experienced in 0
Thus the chimpanzee
slow rotation room depends upon normal vestibular function.
and the squirrel monkey may contribute considerably to the clarification of the
(Author)
etiology and final control of canal sickness.

3,573
Meek, J.C., A. Graybiel, D.E. Beischer and A.J. Riopelle 1961 OBSERVATIONS
OF CANAL SICKNESS AND ADAPTATION IN CHIMPANLEE AND SQUIRREL MONKEYS IN A

"S-..W ROTATIN

ROOM."

(?aper, 32nd Annual Meeting,
Chicago, Ill.)

Aerospace Medical Association, 24-27 April 1961,

ABSTRACT:
Chimpanzees and squirrel monkeys, with both normal and disturbed
vestibular function, were subjected to varying degrees of rotation in the
Pensacola Slow Rotation Room. The normal animals showed a form of "canal
sickness" similar to that observed in normal humans, and adaptation could be
observed after exposure of the animals to subcritical stimulation for several
.days.
The manifestations of canal sickness were correlated with labyrinthine
function.
It was found that canal sickness failed to develop in those animals
which exhibited no nystagmus in bi-lateral caloric tests. These experiments
point to the conclusion that in these animals as in man, the canal sickness
experienced in a slow rotation room depends upon normal vestibular function.
Thus the chimpanzee and the squirrel monkey may contribute considerably to, the
clarification of the etiology and final control of canal sickness.
(Aerospace Med. 32(3):341, Mar. 1961)

3,574
1961 OBSERVATIONS
Meek, J.C., A. Graybiel, D.E. Beischer and A.J. Riopelle
OF CANAL SICKNESS AND ADAPTATION IN CHIMPANZEES AND SQUIRREL MONKEYS IN A"SLOW ROTATION ROOM."
Aerospace Med. 33(5):571-578, May 1962.

ABSTRACT:
Chimpanzees and squirrel monkeys. with both normal and disturbed
vestibular function, were subjected to varying degrees of rotation in the
Pensacola Slow Rotation Room.
The normal animals showed a form of "canal
sickness" similar to that observed in normal humans, and adaptation could be'
observed after exposure of the animals to subcritical stimulation for several
-days.
The manifestations-of-canal-sickness were'correlated with-labyrinthine
It was found that canal sicknt±ss failed to develop in those animals
function.
These experiments
which exhibited no nystagmus in bilateral caloric tests.
point to the conclusion that in these animals as in man, the canal sickness
experienced in a slow rotation room depends upon normal vestibular function.
Thus the chimpanzee and the squirrel monkey may contribute considerably to the
clarification of the etiology and final control of canal sickness.
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3,575
Meeks, R. B., J:r., & E. R. Wells, Jr.
1961
FEASIBILITY OF USING A TERNARY
NNODE FORP PULSE TORQUING A PENDULOUS ACCELEROMETER.
(Master's Thesis:
Massachk.setts Institute of Technology, 1961)
(U. S. Naval Postgraduate
School, Monterey, California) Rept. No. M426

3,576
Mviiieri, G. 1955 EFFETTI FISIOPATCLO3ICI
ACC2LERA\ZICNI SECONDO L'ASSE COiPOPEO
Effects and Survival of Rat Following
Body Axis; Description of Lesion)
Rivista di Yodicina Aeronautica (Rome) 18:

E SPORAVIVENAZ DEL RATTO DOPO
LONGITUDINALE
(Physiopathologic
Acceleration According to Longitudinal
322-337.

3,5,77
Xalier, C.L.
j.

19511
,

MOTION SIC0XESS.

145:

1109

3,578
:*al'

-.7c.-es, G.
- :L\PID
Sarnborough)

1955
7PRC

T1i LOSS O- AlRCRAFT CONTROL DURING A
NXV.E.
V\LLING
(RAF, Institute of Aviation .edicine,
Rept.

933,

Oct.

1955.

3,579
M:vilue-Jonez, G. 1957 A STUDY OF CURRENT PROBLE4S ASSOCIATED
WITh BISORiZNTATION IN MAN-CONTROLLED FLIGHT.
(RAF, Institute of
Aviation Medicine. FarnLorough)
FPRC Rept. No. 1021., Oct. 1957.

3,580

,.iaon

. ,Jo:., 0. 1958
1.SORIENTAT!ON IN FLIGHT.
>oed., Farnborough)
FPRC Memo. 96 Sept

(RAF,
1958.

Instit. of

3,581
leviie-Jnes, G. 1959 SOýME ASPECTS OF LABYRINTHLNE INFLUENCE UPON
ZZ.YZ i:.10:VI-.7T DURING RAPID R0TAT.-GNAL MANOEUVRES. (RAF, Institute
of Aviation Medicine, Farnborou,;h) FRC Memo 110 Dec. 1959.

-.

1,094

-

3,582
Melvilla-JoneS, G. 1959 DISORIENTATION DUE TO PAPID ROTATION IN
7LIG^,T. (1st European Congress of Aviation Medicine).
In Medical
A,:-cts of Flieht Safety (London:
Pergamon Press, 1959)

3,583
Melville-Jones, G. 1959 DISORIZNTATION IN FLIGHnT (Ist Internat.
Cong. of Aeronautical Sci.) Advances in Aeronautical Science.

(London: Pergamon Press, 1959).
See also FRC Memo 96, Sept. 1958.
3,584
Melville-Jones, G. 1959 VESTIBULAR INTERFERENCE WITH VISION IN
FLIGHT. Proc. of the Roy. Soc. of Med.
52:185.

"3,585
Melville-Jones, G. and W. Free 1960 A METHOD FOR SIMULTANEOUS
MEASUREMEZTS OF EYE MOVEZENTS ABOUT THREE ORTHOCONAL AXES.
(RAF Institute of Aviation Medicine, Farnborough) FPRC Rept.
1156, Nov.1960.

3,586
Melville-Jones, G. 1960 A NOTE ON SuME ''K"\ FACTORS IN HELICOPTER
FLYING (RAF, Institute of Aviation Medicine, Farnborough) FPRC
,M=o No. 142, July 1960.

3,587
Melville-Jones, G. f D. Drazin 1961 OSCILLATORY'MOTION IN FLIGHT
(RAp Institute of Aviation Medicine, Farnborough) FPRC Rept.
1168, July 1961.

-
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-

3,588
Hendes, M.F.

1952

DE SEUS DEVERES

FATORES QUE AFETAM AOS AVIADORES,

DURANTE, 0 DESEMPHENHO

(Factors Which Affect Aviators During the Performance of

Their Duties)
Revista Medica da aeronautica

ABSTRACT:

(Rio de Janeiro)

4(3): 5-18,

DSG(WL RE609,

v. 4)

The last decade witnessed the expansion of the literature of aviation

The majority of pertinent studies centered around three physical
medicine.
the density of air, the ambient temperature, and acceleration. The
phenomena:
factors most likely to affect the pilot during flight, such as altitude,
temperature, noise, light, position of the body in flight, diet, and fatigue
are analyzed in some detail.

3,589
ANALYSIS OF THE DYNAMIC TESTS OF THE STRETCH
1963
Mentzer', W.R.
ration,
YO-YO DE-SPIN SYSTEM. (National Aeronautics and Space Admi~i
Washington, D.C.) NASA TN D-1902. Sept. 1963.
ABSTRACT: Results of the stretch yo-yo feasibility and flight qualification
tests are presented. These tests were conducted to prove the concept that
the stretch yo-yo is a more accurate de-spin device than the rigid yo-yo,

and to verify the analytical development of the stretch yo-yo properties.
Variations in the design parameters and their effects on the final spin rate
The variables
of the payload are noted in the analysis of the test results.
A
properties.
spring
and
inertia,
of
moment
rate,
include initial spin
for
included
is
motion
equations-of
payload
test
of
the
solution
computer
comparison with the experimental results to confirm the mathematical analysis
of the stretch yo-yo system. As a result of the successful flight qualification tests a stretch yo-yo was flown on Ariel 1 (1962c 1) in April 1962.

3,590
1951 RICERCHE'NELL UOMO SULLA SOGLIA DI FENOMENI VESTIBOLARI
Menzio, P.
DA ACCELERAZIONE ANGOLARE NEGATIVA (Research In Man On The Vestibular
Phenomena Threshold Of Negative Angular Acceleration)
Rivista di Medicint Aeronautica, (Rome) 14:457-463, July-Sept. 1951.

3,591
LA VISION DANS LE VOL A BASSE
1959
Mercier, A., G. Perdriel, and P. Ganas
altitude and high speed
low
in
(Vision
ALTITUDE ET A GRANDE VITESSE.
15-24
14:
(Paris),
Aeronautigue
flying) Medecine
From the 271 answers to a questionnaire sent to test, fighter, and
ABSTRACT:
,reconnaissance pilots and to all-weather fighter navigators, the authors

"

19096 "

conclude that low-altitude, high speed flying does not precipitate a noticeable
visual fatigue, but generates a nervous tension which, added to the effects of
Vision is impaired by the
turbulence could impair the visual function.
remains relatively slow.
perception
sensory
while
scanning
increasing speed of
and the fatigue
impossible
is
almost
map
or
the
panel
instrument
the
Reading
Low-level
of accomodation is manifested, especially among radar navigators.
Detection
obstacle jumping (impossible in jets) has no influence on vision.
and identification of an aircraft from a distance of 4.5 km is often difficult.
Goggles are easily fogged because of the elevated cabin temperature, and
Vibrations, although
especially if the oxygen mask is improperly adjusted.
usually rare, affect vision and often cause flyers to returr. to higher altitudes
During night flying, watching the instruments impairs retinal adaptation and increases visual fatigue.

3,592
Mercier, A, ed,. 1962 VISUAL PROBLEMS IN AVIATION MEDICINE (Papers, Aero Space
Medical Panel, Advisory Group for Aeronautical Research and Development,
Paris, France) (Oxford, N.Y.: Pergamon Press, 1962) AGARDograph-61; NASA N62
17142.
ABSTRACT:
Yercier,'A.
La Vision Dans L'Aviation D'Aujourd Hui (Vizion in Aviation Today
N62-17143
NAS.-.
Beckman, E.L.,,T.D. Duane, & K.R. Coburn Limitation Of Ocular Motility and
P'jpillary Dilation In Humans During Positive Acceleration NASA N62-17144
,McCulloch, C. The Acceptance of Contact Lenses in Military Personnel NASA N6217145
Culver, J.F. & A.V. Adler Protective Glasses Against Atomic Flash NASA N6217146
Curtis, J.L Visual Problems of High Altitude Flight NASA N62-17147
Evard, E. Le Clignement Des Yeux, Cause Possible D'Accident Aerien (Blinking
of Eyes, possible Cause of Airplane Accidents NASA N62-17148
Instrument Dials, Instrument Arrangement And Cockpit Design
Grether, W.F.
NASA N62-17149
The Origin of Black-out NASA N62-17150
Howard, P.
Mercier, A. & G.Perdriel Les Problemes Visuels Lans Le Vol A Basse Altitude
(Visual Problems in Flight at Low Altitude) NASA N62-17151
:.iercier, A. & G. Perdriel L'Entrainement De La Vision Nocturne (Training fcr
Night Vision) NASA N6217152
kercier, A. & G. Perdriel Les Problemes Ophtalmologiques Poses Par L'utilisations Des Helicopteres Et Des Apparells A Decollage Et Atterrissage Verticaux
(Opthalmological Problems Posed By the Use of Helicopters and Equipment For
Vertical Take-Off And Landing) NASA N62-17153
Price, T.J.G. Visual Standards In The Selestion Of Flying Personnel NASA N62
17154
Turnour, N.C. & C. McCulloch Eye Protection In Aviation NASA N62-17155
Whiteside, T.C.D. Problems of Empty Visual Fields NASA N62-17156

1,097-

3,593

MIerz, :1. w.2

V1:1'LY4 JVA%,,LTNKOjW WSP0JLC7ZS::ZC0 LOTU NýA ýARZ71) WZ!!::U
'N
CT C2 ?L---GHT IN ILOD.-7M AI&CZAFT ON ThZ VISUAýL APP. P hS)
u,
~~o'y(Warszawa) 38ý4)%311-317.

.,'.T:
h-alzitude, high speed fligh-t affects the visual apparatus,
r..
:vous sy'nand circulatory syste~m.
Special consideration is given
eye as a~fected by supersonic speeds, accelerations, high altitudes.
e~:.
.. y~xa, ~sensory disorders.

3,594
J. Pines
1962 THE EFFECTS OF ACCELERATION UPON
.£.T~i
CEN?&
C:. LbOASi7J7~DYNAMICS
(Th..erNA:0A~-.
Metir.-,
:
Paris, France, 1962)
SJ.V.,,

3,5095
,:Llj'--1z"i,

L.JT.

&. 1.1.

Xas'yan

19G2

LICC'IIL'MICAL ASPECTS OF T'Z. RAýDDMTO.

~z:D0? i100P VINGFOODPR0CTS (AN'D) SOM-E HCUMAN PHYýSIOLOGICAL RIEACTIONIS
cc",.
CO
U.\5J~OF: ALTEP-NýATING CVFR1LOADS, AND WEIGHTLESSNESS
:'U!in!
2biC-ýLions
1Resoarc'.i Service, San .raracisco,
Calif.) JPRS 17591
27'~,

7 <cixn c*:u:, SSSR).
Izvesti','a (?e--riya Moio-isheskdva),.
86vm42d j)3-ýjd,5 1962.

13,596
z u-;
L\TERSUjCHUNG VON :-.OErG1IC1,:ET1TEN DES NOTAU SSTIEGS 'DER
:LU,`Z'7G:NSASSsi.N H5EŽI AaST-URZ, :NSBESONDERE
El HOMER GESCI14INDIGKEIT
(I:~tigations on Emergency Escape from Diving Aircraft, particularly
at hi-,-h speeds), ASTIA ATI 74752.

3,597
,:,y,2.,

J. S. and D. De.nny-Brown
1955
STUDIES F CEREBRAL CIRCULATION
:A.INJURY. 14.. CEREBRAL CONCUSSION. Elec roenccophaloz,& Gun.
.,,'Žuro-,hvsiol . 7:529.

3,598
r-L,ýeJ in, K.J.
1960
ON ACUTZ VEST"I
Y~..Ui..55:1304-8, 22 July 1960

LAR VERTIGO.

IN

/

-

1,098

-

3,599
1955
WINiDLAST M'STS OF T.1J :>L-2 LI..T
Micl-el, E.M.
(':rAght Air Develo?,
2 ent Ctr., Wright-Patterson A&:B, Ohio)
ASTIA AD 95 755
WADC TN 55-287, Nov. 1955.

(

L2.rin, 1954, thrae phass of windblast tests were conducted ca tl~a
T. e first two series uf tests were made in ccnjur.ction
-ri.di,
'.,lv,,m.
ejection prc,:am spoasored by the Aircraft Laboratory.
!!1:it:.
_.se ý,.is ccrri:. cn at W-ight-Patterson Air Force Base'by usir.g an
The i',£.t
The
••:y e:,ctcd downward from the cbserver's position.
0
,.rc
,
i g live subjects, was made at Eglin Air ForceBase, Florida.
scc',..:
1!3as ca:ried o•t at thaewindblast facility of the 1.:arq'uardt AirT.t ti
California, using an anthropomorphic dumy seated in
,
y,
½vs,
'
..
Cra:
17Results of the tests have
ar. c ie¢c.ion scj, ý:!,Lalled in front of a blast nozzle.
,ý2i-zigid helmet . ; windblast retention capabilities and
P.-o\;cd the .23-2
y be a sztisfaztory replacement for the standard P-3 helmet.
rii•'2
C'.':

.!ST.,
K-

3,600
V:ichiclsen, ".2. 1957 THE CASE FOR THE LOW ACCELERATION SPACESHIP
3:130-152
As-rc:r- _itca Acta
.... Z.:An-iysis of the 'mechanics of the escape trajectories for lo,A
The method used involves inversion of the formu,.ticn
accc,:._-ý.ior. 7,ro~ulsion.
i.e., a trial-and-error procedure is used to choose a probable
1.,
rob
of
trzj-cczry, wlhich is then used to compute the corresponding thrust components;
ir t•-ecc--.ponents are economically justified in terms of fuel consumption,
the t: :eccory is deemed feasible.

I

.3,601
THE EFFECTS 'OF ACCELERATION ON THE 2d DENTITION.
1962
:ickal, J. Ml.
Ocff Gestnic-ehcitsdienst 24:281-289, July 1962 (German)
In

.3,602
1962' LULINAR NISjON'-LAUNCN TO RZ::ýZZVCUS (Space
A. B.
Techw'ology Las.,s., Inc., Redondo Beach, Calif.) (Paper, Amcerican
nocket Society, 17-19 July) ARS 2456-62.

Yicwait,

I

1l,099

.

3,603
i v , A. A., Z-.
1960 STATIONS IN TIM COS:,:OS:
SELECTED ARTICLES
.rar.,.
Of nfona.
Stantii V Xosmos; Sbornik Statei Moscow, p.
413-429, 1930.
(Joint Pub!.cations Research Service, New York, New York)
JPRS:
125o6 Feb. 16, 1962.
C3NTENTS:
Medico-biological investigations
physiological, biochemical and immunological investigations
Microbiological and cytological investigations
Genetic investigations

3,604
Mikl'aylovskiy, G. P.
1963 CERTAIN RESULTS OF THE DEVELOPMENT OF
SPACE BIOLOGY (Foreign Technology Division, Wright-Patterson AFB,
Ohio) FTD-TT-63-358
Vestnik Akademiy7nauk SSSR, Dekabr' 1962
pp. 105-108.
ASTIA AD 408 420.
ABSTRACT:
Some results of the Vostok 3 and Vostok 4 flights were
discussed at the sess.ion of the Section of Biological Sc-ie-.z
of th•
Academy of Sciences of the USSR on I and 2 October 1962.
This
article
reports the papers presented at this second session on the
problems of space biology.
V. I. Yazdovskiy and 0. G. Gazenko reported
results of biological experiments carried out in Satelloids and of
studies made during the Vostok flights.
These studies suggest that the
flights gave rise to no pathological reactions.
V. V. Antipov et al and
A. V. Lebedinskiy et al discussed the problems of radiation.
I. T.
Akulinichev et al reported information collection by biological
Four groups presented papers on the effects of positive and
telemetry.

angular acceleration and weightlessness on the vestibular apparatus and
on the possibility of vestibular adaptation.
Three groups discussed
closed ecological systems.
A. I. Oparin presetited a paper on the
possibility of extraterrestrial organisms.

(CARl)
3,605

Mikula, J.
1951
POZOROVANi NEICIERYCH EMOCIONALNICH REACI VYSADKARU
(Observations On Certain Emotional Reactions In Parachutists)
Voienský Zdravotnick4 Listv, Prague, 20: 128-129, May-June 1951.

"
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1958
THE EFFECTIVENESS OF DRUGS
Milch, L. J., H. D. 7rankl, & A. A. Renzi
AGALNST MOTION SICKNESS - PERPHENAZINE AND SYSTRAL.
(School of Aviation
Medicine, Randolph AFB, Texas) Rept. 59 20, Dec. 1958; ASTIA AD 207 232.
ABSTRACT: To test the effectiveness of the drugs perphenazine and systral
against motion sickness, groups of unselected basic airmen were tested aboard
a multi-engine aircraft. The subjects were equally divided into drug and
placebo groups. The four-hour flight involved simulated turbulence. The end
point was vomiting. Subsequent to the flight all subjects completed a questionnaire on side effects. Data from 223 subjects were analyzed for differences
between drugs and placebo. Also, dogs were swing-tested after the administration of chlorpromazine and perphenazine to test the reliability of extendins
results of apomorphine inhibition to the xelationnlip ot the .hemoreceptive
zone to motinn sickness.
SECOND ABSTRACT: The observation that a drug will inhibit apomorphine-induced
emesis in dogs frequently leads to the suggestion that such a compound may be'
useful in the prophylaxis of motion sickness. Accordingly, trilafonR (perphenazine), a drug with high activity against apomorphine-induced vomiting in dogs,
R

and systral , an antiemetic analog of benadryl R with little or no activity
against apomorphine-induced vomiting in dogs, we:e tested for anti-motionsickness activity in humans aboard aircraft. Neither furnished any protection.
Further, dogs were swing-tested after the administration of chlorpronazine and
perphenazine.
In spite of the significant difference in protection against
apomorphine-induced vomiting afforded by the two drug's (perphenazine much greater

than chlorpromazine), perphenazine failed to protect against swing-induced
voriting and chlorpromazine furnished only 25 percent protection. These data
epihasize the unreliability of extending the results of apomorphine inhibition
Lo the relationship of the chemoceptive trigger zone to motion sickness. (Author,)
3,607
Miller, C.O., & J.A. Barton
1957
ANALYSIS OF EJECTIONS FROM JET FIGHTER
AIRCRAFT.
(Chance Vought Aircraft, Inc., Dallas, Texas) Rept. No. 11184
7 Oct. 1957.

3,608
Miller, C 0.
1957
EVALUATION OF TRANSVERSE ACCELERATION(REAR TO FRONT)
L-'ZLZIG CONVENTIONAL AND SPECIAL RESTRAINT GEAR.
(Chance Vought Aircraf , Inc., Dallas, Tex.) Rept. no. 10816, Feb. i9.7

4
4

'-
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3,609
Miller,
0. and J. D. Horgan
0.
1958
STRESSES AFFECTING THE PILOT
DURING POST-STALL MANEUVERS OF HIGH PERFORMANCE AIRCRAFT
J. of Aviation Medicine 29(3):180-186, March 1958
ABSTRACT: The advent of high performance aircraft has resulted in poststall flight characteristics which can surpass the pilot's ability to
perceive, judge, and act corrcZLUy to al.levi4te the situation. "The various
stres~cL are discussed and recommi-ndatiuou
made for comprehensive research
to provide the necessary design parameters for safe flight.

3,610
Miller, C. 0.
1960
THE OMNI-SONIC FLIGHT CAPSULE--A PRACTICAL REALITY
Society of Experimental Test Pilots Quarterly Rev. 5(2):22-38, Winter 1960

ABSTRACT:
This article reports on the work done at Vought Aircraft on the
design, development, and testing of the Omni-Sonic Flight Capsules; it also
argues for a more optimized recovery system through a flight rather than
escape capsule approach.
Highlights of the system discussed include:
boost
rocket installations, capsule-parent vehicle system integration, seat and
restraint system design, automatic escape system design, and capsule-fuselage
separation methods.
(Tufti)

3,611
Miller, C.O.
1963
SYNTHESIS OF IMPACT ACCELERATION TECHNOLOGY
FOR AVIATION CRASH INJURY PREVENTION. (PROJECT SIAT)
(U.S. Army Transportation Research Command, Fort Eustis, Va.)
TRECI,4 TR 63-31A. June 1963.
See Cambeis, L., 1963.
TRECOM TR 63-31B
ABSTRACT: This report was prepared by Flight Safety Foundation, Inc.,
New York, New York.
It describes a project to search for and collate
information on the topics of (1)Hazard Exposure to Impact Acceleration
(2) Crash Loads (3) Design for Impact Acceleration (4) Test and Analysis
Methodology aiid (5) Human Tolerance to Impact Acceleration.
An information
retrieval system utilizing IBM cards is detailed and code indexes provided.
(CARI)

.1,102.
3,612
Miller, D.R.
1942 LYNN RIVER WORKS SHOCK STAND. ACCELERATION MZASUREMENT7S ON U.S,
NAVY LIG11TWEIGHT HIGH IMPACT SHOCK STAND (General Electric Co., Schenectady,
N.Y.) Data Folder no. 72316; 20 May 1942; ASTIA AD-146 132

•

(

•T"•:
This data folder records measurements of maximum accelerations on
the U.S. Navy light-weight high impact shock stand in the Laboratory of the
General Electric Company, Lynn River Works.
Measurements were made on the
,zainplate at the eight holes used for supporting apparatus mountings and also on
various mountings.
The holes in the main plate and sketches of two of the
mountings are shown on an enclosed drawing.
Other points of mea urement are
described in Table I.
Results showed that the maximum accelerations fall in the
same range as t1hose previously reported for tests on similar shock stands at
Schenectady, Philadelphia, and Pittsburg.
This comparison applies to measurements
at the four mountin- holes nearest the center of the thin plate, these having
been chosen as most significant in the report referred to.
A range of 3200 to
5940 g maximum acceleration on the main plate at all eight mounting holes was
recorded for back blows of 2000 ft-lb impact energy.
A range of 1080 to 1370 g
maximum acceleration was recorded on the various mountings for back blows of

3,613
Xiller,
T

..

F.,
"v.IT•i

I1
1961
COLUTERROLLING OF THE HUMAN EYES PRODUCED BY HEAD
.-ZSPTCT TO GRAVITY.
Oto-larvnmol 54(6):479-501.

..
A photographic method of measuring torsional eye movements (counterro...n. ) yielced, on the average, a precision of ý5.3 minutes of arc. Using
.cihd, torsional eye movements compensatory to head (body) tilt
were
In the two incenrnediaLe (-150)
tested except the sagittal.
-I1anes
Z.ll
counterrolling response was quite similar and somewhat less
:m .overall
z.ta
Lt..:t found in
the case of lateral tilt.
Counterrolling always occurred
o
to the lateral component of head tilt
and increased fairly rapidly up
,; a n;zum at a head inclination of between 600 and 90 0 . From this point on
co•zterroiling decreased, but at a lesser rate than it increased, reaching about
zero when thc head was positioned vertically downward. A difference in absolute
Lncunt of torsicn of the right eye found between tilting the head (body) leftward and righrward could not be established. However, no difference 4 n counterrolling coulk be attributed to the order (clockwise or counterclockwise) in which
the measuremen's were made.
Variability in counterrolling response was found to
be consiLerable at every p:sition of tilt.
A theory attempting to explain the
mechanism of ozolith organ stimulation is presented.

3,614

"1.Il.
1962
COUNTERROLLING OF THE HU4AN EYES PRODUCED BY
HE.-.D TILT WITH RESPECT TO GRAVITY.
(Naval School of .viation Medicine,
Pensacola, Fla.) Research Report No. 75, Sept. 1962. ASTIA AD 294 479
A

RSTACT:

The photographic method of measuring counter-rolling yielded, on

..... tha average,

a precisivn of 4 5.3 minutes of arc.

Compensatory torsional eye

I

" 1,103

-

movements were found in all planes tested except the sagittal. In the two
intermediate (± 45 degrees) planes the overall counterrolling response was
quite similar but somewhat less than that found in the case of lateral tilt.
Counter rolling always occurred opposite to the lateral component of head
and increased fairly rapidly up to a maximum at a head inclination of
tilt
From this point on counterrolling decreased, but
between 60 and 90 degrees.
at a lesser rate than it increased, reaching about zero when the head was
A difference in absolute amount of torsion
positioned-vertically downward.
of the right eye found between tilting the head (body) leftward and rightward
However, no difference in counterrolling could be
could not be established.
attributed to the order (clockwise or counter-clockwise) in which the measure.Variability in counterrolling response was found to be ments were made.
A theory attempting to explain the
considerable at every position of tilt.
(Author)
mechanism of otolith organ stimulation is presented.

3,615
1959
EFFECT OF EXPOSURE TIME UPON THE ABILITY TO PERCEIVE A
Miller, E. F.
(Naval School of Aviation Medicine, Pensacola, Fla..)
MOVING TARGET.
MR005.13-6001.2.2., 1,6/59

3,616
COUNTERROLLING OF THE HUM-AN EYES PRODUCED BY HEAD TILT WITH
1962
Miller, E. F.
Acta Oto-Laryngologica (Stockholm) 54:479-501
RESPECT TO GRAVITY.
NOTE: Reel 7, Flash 7, Item 17
A photographic method of measuring torsional eye movements (counterABSTRACT:
on the average, a precision of + 5.3 minutes of arc. Using this
yielded,
rolling)
were found in
method, torsional eye movements compensatory to head (body) tilt
In the two intermediate (± 45 degree)
all planes tested except the sagittal.
planes the overall counterrolling response was quite similar and somewhat less
Counterrolling always occurred oppothan that found in the case of lateral tilt.
and increased fairly rapidly up to a
site to the lateral component of head tilt
From this
maximum at a head inclination of between 60 degrees and 90 degrees.
point on counterrolling decreased, but at a lesser rate than it increased, reachA difference
ing about zero when the head was positioned vertically downward.
in absolute amount of torsion of the right eye found between tilting the head

(body) leftward and rightward could not be established.

However, no difference

in counterrolling could be attributed to the order (clockwise or counterclockwise)
Variability in counterrolling response was
in which the measurements ware made.
A theory attempting to explai*
found to be considerable at every position of tilt.

# &ih

dA m of otolith ox;gn stimulation is nresented.

(AMOR)

/
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Miller, E. F-., II, & A. Graybiel
1962
A COMkPARISON OF OCULAR COUNTERROLLI::G
MOVE'NTS BETWEEN NORMAL PERSONS AND DEAF, SUBJECTS WITH BILATERAL LABYRI:.ITHINE
DEFECTS.
(Naval School of Aviation Medicine, Pensacola, Fla.)
BuMed Project
MR005.13-6001 Subtask 1, Rept. No. 68; NASA Order No. R-47, 18 Feb. 1962

ABSTRACT: Counterrolling as a function o'f head(body) tilt
was measured by a photographic technique in nine normal and ten labyrinthine defective (L-D) subjects to
determine the functional status of their otolith organs.
The findings, in the normal subjects revealed a characteristic pattern of counterrolling., Ocular torsion
as a function of head tilt
rightward or leftward was greatest in the first 25
degrees from the upright, less from 25-50 degrees where it usually reached peak
value, and thereafter in most cases tended to reverse direction.
The average
maximum value (counterrolling index, Cl) ranged from 286 to 465 mins. of arc. The
L-D subjects did not disclose the "nonaal' counterrolling pattern in most instances
and their Cl ranged from only 30-176 mins. of arc. The highly significant intergroup differences were attributed to loss of function of the auricular sensory ,
organs; intraindividual differences in the L-D group were explained by the presence
of some residual otolith function.
(AUTHOR)

3,618
Miller, H., M.B. Riley, S. Bondurant, & E.P. Hiatt
1958
DURATION OF
TOLERANCE TO POSITIVE G.
(Paper, 1958 Meeting of Aero Medical Association, Statler Hotel, Washington,
D.C., March 24-26)
Acceleration forces of great magnitude or of long duration will be
ABSTRACT:
encountered with anticipated flight velocities.
A study was designed ;o evaluate
the duration bf'tolerance of the.unprotected seated subject to a sustained
positive G as produced by the human centrifuge.
Fifteen subjects made thirtyone runs at 3.0, 3.5, 4.0, 4.5, or 5.0 G. Acceleration was increased 0.07 G
per second and the selected G-level was maintained until a subjective limit of
tolerance was reached.
Electrocardiograms were monitored continuously.
At 3.0
G two subjects ran until stopped arbitrarily at the limit of one hour.
Tolerance
varied as follows: (in minutes) 3.0 G,'18-60; 3.5 G, 3-9; and 5.0 G, 1/2-3.
Tolerance was limited usually by general fatigue, neck and back pains.
Blackout
above 4 G, and pre-syncope (once) also occUrred.
Petechiae were common.
There
were no sigiificant electrocardiagraphic abnormalities.
It now seems evident
that the unprotected human subject may safely tolerate positive, acceleration
for durations much longer than previously supposed.
The influence of G-suits
upon tolerance is now being examined.
(Q. Aviation Med. 29(3):243,'March 1958)
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Miller, I, G.B. Simon & E. Cohen
1960
A DEVICE AND TESTS FOR MEASURING
INTELLECTUAL FUNCTIONS DURING ACCELERATION.
(General Precision, Inc., Binghamton, N.Y.) WADD TR 60-366
ASTIA AD 234 635
May 1960.

ArISTRACT:
In manned space flights, a vehicle operator will be expected to
p•.r.orm, control functions or act as a systems monitor under high levels
o0 ý.cce.orction.
To determine the extent to which man's intellectual
fijnctio;,b
.
:-.iired
under high G, a device was designed for use with
the WADD human centrifuge.
This device, the Link Int,!Iectual Functions
Tester (LIFT), can be operated up to 14 G, and features automatic scoring
tah-ulation of responses, and automatic pacing of stimulus presentation.
Th- , test batteries of 14 one-minute tests were used to evaluate verbal,
reabo,,mathematical, and perceptual abilities
under the limitations
of high G on the centrifuge.
The median reliability
on the one-minute
tests was 0.27; the estimated reliability
of the 14-test battery was 0.83.
Until new data actually gathered during acceleration are made available, the
reliability
of all the tests remains undetermined for any values above 1 G.
The LIFT and associated test materials constitute a diversified and useful
sct of materials for preliminary study of intellectual functions under
acceleration, however, additional refinement and extension are recommended.
(Author')

3,620
Miller, i.,
G. B. Simon, & E. Cohen
1960
A DEVICE AND TESTS FOR MEASURING
I:iTELLECTUAL FUNCTIONS DURING ACCELERATION.
(Wright Air Development Division,
Wright-Patterson AFB, Ohio)
WADD TR 60-366; ASTIA AD-243 635

AI:STRACT:
In manned space flights, a vehicle operator will be expected to perform
control functions or act as a systems monitor under high levels of acceleration.
To determine the extent to which man's intellectual functions might be impaired
uncder high G, a device was designed for use with the WADD human centrifuge.
This
dcvice, the Link Intellectual Functions Tester (LIFT), can be operated up to 14 G,
and features automatic scoring, tabulation of responses, and automatic pacing of
stimulus presentation.
Three test-batteries of 14 one-minute tests were used to evaluate verbal, reasoning
mathemaiti.cal, and perceptual abilities
under the limitations of high G on the
centrifuge.
The median reliability
of the one-minute tests was 0.27; the estimated
reliability
of the 14-test battery was 0.83.
Until new data actually gathered
during acceleration are made available, the reliability
of all
the tests remains
undetermined for any values above 1 G.
The LIFT and associated test materials constitute a diversified and useful set of
materials for preliminary study of intellectual functions under acceleration,
(AUTHOR)
however, additional refinement and extension are recommended.
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Miller, I.
1961
GRAVITY ANOMALIES: A SELECTIVE BIBLIOGRAPHY
(Autonetics of North American Aviation, Inc.) EM-6538, ASTIA AD 255 309
ABSTRACT: A bibliography is presented of references on gravity anomalies
which are representative of both foreign and domestic literature available
on the subject. Articles are included which deal with theory, instrumentation,
proposed projects as well as actual numerical results. There are 246 partially
annotated references followed by author, source and subject indexes.

-3,622
Miller, J. et al.
1953
A BIBLIOGRAPHY FOR THE DEVELOPMENT OF STRESSSENSITIVE TESTS.
(Psychological Research Associates, Washington, D.C.;
PRB Technical ResearchNote 22, October 1953. ASTIA AD-41773.
ABSTRACT:

The'items'in this bibliography have been selected and assembled

with view to providing a survey of the background material useful in the

preparation of stress-sensitive tests. It contains a list of references
cited by title only and abstracts of those references which were deemed most
important and having the most direct bearing on the present research.

.3,623

Miller, James W. & James E. Goodsbn 1960 MOTION SICKNESS IN A HELICOPTER
I
SIMULATOR
Aerospace Medicine, 31 (3): 204-212, March 1960
ABSTRACT: Simulation of operational aircraft has become an increasingly important
aspect of flight training for reasons of economy, safety, expediency'. In 1956
a helicopter simulator'was designed and installed as a training device in Pensacol
Florida, for the dual purpose of evaluating a point source system of optical
projection and as a poesible means of facilitating the training of helicopter
pilots.

During the initial

stages of utilization a number of problems arose

concerning the desirability of employing this device as a training instrument.
One of the most serious difficulties encounterud was that of so called "motion

sickness" in a cockpit that did not actually move. The problem became so serious
that it was one of the chief reasons for discontinuing the use of the simulator.

(,

/
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Xiller, J.W., ed.
1962 VISUAL PROBLEMS OF SPACE TRAVEL
(National Academy of Sciences, National Research Council, Washington, D.C.)
June 18, 1962.
ASTIA AD 276 513
ABSTRACT:
The problems of space flight as they relate to the visual mechanism
are discussed.
Substantial portions of the Brown report are quot~ed in the
present report.
This report, in addition to updating the Brown report presents
a considerable amount of additional information regarding specific critical
visual problems, as well as a recently compiled, extensive bibliography of
research in this field.
(Author)

3,625
Miller, J.W.
1962 ACCURACY OF ORIENTATION AND POSITIONING ,IN HOMOGENEOUS VISUAL
FIELDS
Paper: 33rd Annual Meeting of the Aerospace Medical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962
ABSTRACT: Although many studies have been conducted recently pertaining to
stimulus impoverishment, few have been concerned with the problem of visual
orientation in the absence of retinal stimulation.
Recent studies, completed
by the authors, have shown that the' individual possesses a surprising amount of
accuracy with respect to the positioning and re-positioning of objects in an
illuminated or darkened homogeneous visual field. The data indicate that
the accuracy achieved is due to an internal bodily reference system exclusive
of any external co-ordinate system.
In addition, the data suggest that in the
absence of a stimulus background, information can be displayed effectively and
arranged in terms of the observer's internal co-ordinate system.
The results
will be discussed in terms of their theoretical implications and with respect
to the role of the visual system in high altitude and orbital rendezvous.

3,626
Miller, W.H.
1938
ANALYSIS OF THE AVIATION MEDICINE SITUATION AND
RECOMMENDATIONS FOR A BUREAU PROGRAM.
(Civil Aeronautics Authority,
Washington, D.C.)
Technical Development Rept. No. 9, April 1938.
SUDIARY: The purposes of the work reported herein are to conduct a survey of
various research facilities adptable to or engaged in a study of pilot fatigue
factors and outline a program of investigation.
It was necessary to obtain
information relative to existing or projected efforts of this nature as well
as their state of attainment and desirability.
Attention was given to the
administration, personnel, and physical properties of many institutes and
agencies.
Conclusions have been reached and recomendations made for Bureau
sponsorship of investigation in tbis' field.

-1,1084

The main effort is toward the determination of effects of pressure changes and
of anoxemia on human and animal physiology.
Simulated and actual flying
conditions are used to produce symptoms.
Study is being made regarding centrifugal, centripetal, and gravitational forces and the resultant physiological
alterations.
Some study has, in the past, been made regarding the effects of
acceleration, deceleration, and gravitational forces.
(CAA)

-
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Milliron, J.R.
1960 SPACE ENVIRONMENTAL EFFECTS
In: Wright Air Development Ctr., Wright-Patterson AFB, Ohio, Proceedings of
WAD.C Space Technology Lecture Series, Volume I.Technical Areas.
ASTIA AD 235 424
WADC TR 59-732, Pp. 61-74.
ABSTRACT: The environments described -may occur individually or in combination,
and certain combinations cause more significant effects than others.
The effects
are a function of many variables including the components, the characteristics
of the component materials, and the environmental conditions.
To achieve reliable
performance the designers of systems will need to acquire an understanding of the
associated environments and their combined effects. Test conditions should relate
directly to the actual conditions encountered in space.
(Author)

4
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Mills, G. 3.
1957
DEVELOPMENT AND FABRICATION OF SUPERSONIC WIND
BLAST AND DECELERATION HELMET FOR HUMANS AND CHIMPANZEES.
(Holloman Air Development Center, Holloman AFB, New Mexico)
Progress Report No. 2, Contract No. AF 29(600)-1104, 18 April 1957.

.3,629
Ministry of Aviation 1960 TRANSLATIONS INDEX
(Technical Information and Library Services, Ministry of Aviation)
January 1960 ASTIA AD 233 563

TIL'BIB'38

ABSTRACT; The titles, authors and references to translations made by the
Ministry of Supply (TIL) now the Ministry of Aviation (TIL) are given in this
translations index.
3,630
Minkler, L. F.
1960
LOUNGE COMPARTMENT AREA, BULKHEAD AND SEAT BACK HEAD
IMPACT DEVELOPMENT TESTS, MODEL 22.
(Convair, San Diego) Rept. No. SL-59364, Jan. 1960

" 1,109

.

3,631
Minneapolis-Honeywell Regulator Co
1959
ROTATIONAL SPACE FLIGHT
SIMULATOR FOR THE USAF SCHOOL OF AVIATION MEDICINE.
(Minneapolis-Honeywell Regulator Co., Aeronautical Div., Minneapolis,
Minn.)
MIH Aero Document R-ED 7755, 9 Nov. 1959.

ABSTRACT: This document describes Honeywells proposal for design and
fabrication of a rotational flight simulator.

3,632
Ministry of Aviation
1961
INSTRUMENTATION BIBLIOGRAPHY.
(Ministry of Aviation, Great Britain) Rept. no. TIL/BIB/54
ASTIA AD-260 785, June 1961
ABSTRACT: References are given in this bibliography to publi,.hed and unpublishea
papers on measurements, in particular, displacement, flow, stress, strain, and
temperature measurements.

3,633
Minkler, L. F.
1959
PASSENGER SEAT CRASH RESEARCH TESTS MODEL COMMERCIAL
JET.
(Convair, San Diego, Calif.) Rept. No. SL-59-423, 2 Dec. 1959'

3,634
Minutello, R.V.
1961 F-106 FLIGHT TEST OPERATIONS.
(Convair, San Diego, Calif.) Rept'. no. ZC-8-652-18; ASTIA AD-256 455;
May 1961
ABSTRACT: A brief summary with results is presented of the Convair flight test
program of the F-106 for the time period between 1 .1anuary 1959 and the present.

3,635
INCREASE OF RESISTANCE TO IMPACT ACCELERATIONS.
1961
Miroliubov, G.P.
(Povyshenie ustoichivosti k udarnym uskoreniiam)
In Russian.
Biofizika (Moskva), 6(l):109-113.
ABSTRACT: Experiments with mice immersed in water in a container and then
dropped from different heights showed that water immersion raises their tolerance

/

-
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This makes it possible to perform airdrops from sixto impact accelerations.
In impact accelerations, one of the main forces acting
times-greater heights.
The effectiveness
is
the increasing pressure of water.
animal
on the immersed
of protection accorded by immersion in water is determined by the height of the
hydrostatic column of fluid above the immersed animal, the firmness of the container walls, and the distance of the animal from the bottom of the container.
(Author's summary, modified)' (Aerospace Med. 32(7,):679, July 1961.)

3,636
ON THE PRO'BLEM OF THE MECHANISM OF PROTECTIVE
1962
Mirolyubov, G.P.
ACTION OF FLUID MEDIA IN SHOCK ACCELERATION.
Biofizika 7:468-472, 1962 (Russian)

3,637
1929 rEFFECT OF lLIGhiT ON PHYSIOLOGIC
Missiuro, W. and W. Kondratovich.
F'JNCTIONS OF AVIATORS.] Przegl. sport. lek., 1:5-30

3,638
PROBLEMES POSES PAR L'ETUDE PSYCHOLOGIQUE
1961
Missenard, A. R., & R. Gelly
DES TROUBLES DE LADAPTATION EN AERONAUTIQUE (PROBLEMS POSED BY THE PSYCHOReve de medecine aeroLOGICAL STUDY OF ADAPTATION DISORDERS IN AVIATION)
nautique (Paris) l(1):9-34, Sept. 1961
ABSTRACT: The following clinical aspects may be responsible for lack of adaptaemotional reactions,
tion of flying personnel to the aeronautic environment:
fear of flying, mental disorders (neurotic 'and psychotic states), psychosomatic
disorders, functional disorders (fatigue, sleep disorders, the so-called psychasLack
thenic disorders), anxiety, and the effects of anoxia and accelerations.
It may appear at any time
of adaptation may be responsible for aircraft accidents.
in the aviator's career: during the scholastic and training period, under daily
work conditions, induced by the aircraft and its equipment, by transition to
new types of aircraft, by changes in the psychological environment and problems
of leadership, or by extra-aeronautical'responsibilities (marriage, personal
A clinical case of inadaptation is reported with psychotherapy.
problems).
Motivation constitutes the headstone of adaptation. Reviewed are the mechanism
of adaptation, disruption of the adaptation process, selection and control of
flying personnel, therapeutic and medical administrative measures, research, and
(J. Aerospace
the flight surgeon's responsibilities in cases of inadaptation.
Medicine 33(8):1034, Aug. 1962)
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Miura, Minoru 1942 ON THE INFLUENCE OF CENTRIFUGAL FORCES ON THE
INTERMEDIARY CARBOHYDRATE METABOLISM (WBER DEN EINFLUSS DER FLIEH(RAFT
AUF DEN INTERMEDIXREN KOHLEHYDRATSTOFFWECHSEL)
Tohoku Jornal of
Experimental Medicine 42(2):134-177, March 1942.
Translated in J. G. B. Castor, "Acceleration (G-Forces) Research
Equipment, Studies, Results and Training," Air tech. Intell.
Rev. No. F-IR-127-RE; ASTIA ATI No. 12710.

3,640
Miyamoto, T., K. Noro, H. Sato
1943
RAPID FREEZING TECHNIQUE APPLIED TO THE
RABBITS DURING THE ACCELERATION STRESS.
Kokuigaku 1:64
ABSTRACT: Rapid freezing technique immersing the rabbit body to liquid N2 was
used in order to obtain the precise finding of that movement during G-force.
Distal portion of the brain to the center of rotation showed marked ischemia, and
proximal portion has congested.
The heart was filleJ with blood and right atrium
has i,3.kcd cungestion.

There is

no particular finding in

the lung,

liver and

kidney.

3,641
Miyamoto, T., et al.
FROZEN LIVING BODY.

1943
ONE EXPERIMENTAL METHOD TO OBSERVE RAPIDLY
Kokuigaku, 1(1)
Oct. 1943.

3,642
Mobrlock, H.F.
1957
THE DEVELOPMENT OF THE RESCU.
(ROCKET EJECTION SEAT
CATAPULT, UPWARD) MARK I.
A.R.S. Preprint 414-57, 4-6 April 1957.
ABSTRACT: Fast-paced development of today's military aircraft permits the
breaking of speed and altitude records with striking regularity. This continual
increase in the flight performance envelope has aggravated the task of design
engineers in ptoviding an escape system for each new configuration.
The problems
associated with escape from these high performance aircraft may be categorized
as:
a. Low Level Ejection
b. Fin Clearance
c. ?u=iing (Se.a Instability)
d. Windblast

-
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3,643

Money, K.E.

1959
RELATIONSHIPS BETWEEN VESTIBULAR ACTIVITY AND THE
AUTONOMIC NERVOUS SYSTEM.
(M.A. thesis, University of Toronto)

4
3,644
Money, K.E.
1961
FUNCTIONS OF THE SEPARATE SENSORY RECEPTORS OF THE
NONAUDITORY LABYRINTH OF THE CAT.
(Ph.D. thesis, University of Toronto)

3,645
Money, Kenneth E. & John W. Scott 1962 FUNCTIONS OF SEPARATE SENSORY
RECEPTORS OF NONAUDITORY LABYRINTH OF THE CAT
Amer. J. Physiol. 202(6):1211-1220, June 1962.
ABSTRACT: A technique for plugging individual semicircular canals of
cats was developed, and it was established that the plugging of a semicircular canal completely blocked its receptivity without influencing
the functions of the other vestibular receptors.
It was found that cats
with all six semicircular canals plugged were lacking all sensitivity
to angular acceleration, but they retained normal responses to linear
Results of several vestibular tests led to the conclusion
acceleration.
that the vertical semicircular canals initiate corrections for fast
angular displacements from the normal orientation when the displacements
are abeut horizontal axes and that the otoliths initiate corrections for
slow angular displacements about horizontal axes.
In tests of single
horizontal canals, the durations of postrotatory nystagmus were the
same after rotations in opposite directions.
It was concluded that
in the intact animal both horizontal semicircular canals contribute
equally to reception of angular acceleration in both directions.

I

3,646
Monnier, A. J.
1956 LE MAL DE MER: PATHOGENIE ET TRAITEMENT.
(SEASICKNESS:
PATHOGENESIS AND TREATMENT)
(Revue de Pathologie G!n6rale et Comparee
(Paris)
56(683):1800-1830, Dec. 1956.
ABSTRACT: A comprehensive review of the literature on seasickness is
presented including such topics as the place of seasickness in relation
to motion sickness; incidence; individual predisposition; motion sickness;
and clinical aspects.
Special consideration is given to the etiology
of seasickness in terms of determinant factors (vestibular, position,
central nervous system); predisposing factors (visual, visceral, humoral),
and psychological factors.
Therapy is discussed from the standpoint
of previous therapeutic measures; major therapeutic measures
(antihistaminics, barbiturates, belladona derivatives, and drug combinations), and lesser therapeutic measures (position, diet, psychotherapy).

4
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Monnier, A. J.
1956
LE MAL DE MER: NOTIONS RECENTES DE PATHOGENIE ET DE TRAITMENT.
(SEASICKNESS: RECENT DATA ON PATHOGENESIS AND TREATMENT)
Vie medicale
(Paris) 37(2):119-128, Feb. 1956
ABSTRACT:
A brief review is presented of the etiology of seasickness and motion
sickness with special emphasis on the predisposing vestibular, central nervous
system, and extra-labyrinthine (visual, visceral, humoral, psychological) factors.
Consideration is given to drug therapy using belladona derivatives, barbiturates,
and antihistaminics.
Mention is made of a new type of curative and preventive
treatment using a suppository contairing a combination of Bellafolline (belladoiia
alkaloid), phenobarbital, and dexamphetamine.

3,648
Montgomery, J.W., & T.S. Whitelock
1944
CARDIAC EVISCERATION AND RUPTURE.
TWO CASES INCURRED SIMULTANEOUSLY IN AN AIRCRAFT ACCIDENT
Air Surg. Bull., 1:6

3,649
Montgomery, Jr., A.V.
1962 EFFECT OF SPACE ON MAN
In: National Symposium on Effects of Space Environment on Materials, St.
Louis, May 7, 8, and 9, 1962.
St. Louis McDonnel Aircraft Corporation.
ABSTRACT: A few principles involved in the definition of a spacecraft environment
are outlined and exemplified.
These principles involve individual variations,
duration of stimulus, discrete range o7 acceptability, and interactive effects
(Author)
between simultaneously applied environ-ental factors.

3,650
1959
HUMAN SENSITIVITY TO VIBRATIONS.
Montgomery, J.B.
(Newport News Shipbuilding and Dry Dock Company)
Unpublished Report of SNAME S-6 Panel, April 1959.

3,651
Moon V.H
(London:

1938
SEQU &M
Oxford University Press,

1938)

TENQE.

"
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3,652
Moore, A.D.
1940 PERCEPTION OF DISORIENTATION DURING LANDING OF AN AIRPLANE
Science 92:477-478, 1940

3,653

Moore, E. W. & R. L. Cramer

1961

PERCEPTION OF POSTURAL VERTICALITY.

BACKGROUND AND APPARATUS.

(USAF School of Aerospace Medicine, Brooks AFB, Tex.)
Repi 61-84,
ABSTRACT:

Aug.

1961

An apparatus for the study of percption of posturalrorlentation

was described.
It was designed to tilt
in the lateral plane and to permit
the recording of responses by an ink tracing.
With this device, it will
be possible to develop experimental research procedures to be used in
vestibular physiology and standardized clinical techniques to be used by
USAF otolaryngologists.
(Tufts)

3,654
Moore, E.W. & R.L. Cramer 1962 PERCEPTION OF POSTURAL VERTICALITY.
EFFECTS
OF FLYING EXPERIENCE UPON REDUCTION OF ERROR (School of Aerospace Medicine,
Aerospace Medical Div., Brooks AFB, Tex.) SAM-TDR-62-72; June 1962

ABSTRACT: Test pilots were compared with nonflyers in their abi ity to estimatt
a function of the postural vertical.
To minimize kinesthetic cu s, the subjects were asked to bisect an angle between 30 degrees left
body tilt
and the
vertical with visual references eliminated.
The analysis of the average error
and slope for each day of three daily sessions showed no differences between
thd experimental groups.
However, a significant reduction in error demonstrated habituation over the three-day period with a uniform linear reduction
within each day.
Therefore, habituation was demonstrated for all subjects,
but flying experience seems to have no relationship to a person's reduction

of error in estimating a function of the postural vertical.

(A

OR)
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Moore, F., Jr.
1959
SUPERSONIC EJECTION TESTS AT SMART.
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)

ABSTRACT:
To investigate further and attempt to define more accirately the
human tolerance limits to open ejection seat escape, a program o supersonic

" 1,115 "
tests was conducted at the SMART facility during the fall of 1956 and spring
of 1957.
Chimpanzee subjects were ejected and successfully recovered at
speeds from approximately MO.9 to Ml.4.
The problems of equipment and
instrumentation design are discussed; a brief resume of test results and
conclusions as well as test philosophy will be summarized.
An 8 minute 16
m. color sound film is available for presentation which traces a typical
test run from start to finish, including a description of specialized test
(J. Aviation Med.30(3):195, March 1959)
equipment.
3,656
Moore, J. 0. and B. Tourin 1954 A STUDY OF AUTOMOBILE DOORS OPENING
UNDER CRASH CONDITIONS.
(Automotive Crash Injury Research, Cornell
Univ., Med. College, New York, 1 Aug. 1954)

3,657
Moore, J. 0., et al.
1954
A STUDY OF INJURIES SUSTAINED BY OCCUPANTS OF
AUTOMOBILES INVOLVED IN INJURY-PRODUCING ACCIDENTS.
(Automotive Crash Injury
Research. Cornell Univ. Med. Colleee)
15 April 1954

3,658
Moore, J.0., B. Tourin, and J.W. Garrett
1955 A STUDY OF CRASH INJURY
PATTERNS AS RELATED TO TWO PERIODS OF VEHICULAR DESIGN. A COMPARATIVE STUDY
OF ACCIDENT AND INJURY FACTORS IN 1940-49 AUTOMOBILES AND 1950-54 AUTOMOBILES.
(Cornell U. Medical College, New York, N.Y.) Contract DA 49-007-md-483,
Rept. no. T.R. 4, March 1955.
ASTIA AD 103 311
ABSTRACT:
"Herein analyzed are accident and injury data on 417 automobiles
involved in injury-producing rural accidents during 1953 and 1954 and selected
by controlled sampling techniques.
The data are analyzed to compare cars manufactured from 1940 to 1949 with cars manufactured from 1950 to 1954 to determine
whether 'newer' cars produce more or less injury the 'older' cars are involved
in similar injury-producing accidents, (b) 1940-54 and 1940-49 cars produce
various injury effects with nearly identical frequency, and (c) the structural
and mechanical causes of injury in 1950-54 and 1940-49 cars are similar. Thus,
the data in this report show that 15 years of passenger automobile design have,
at best, produced no advance in 'crash-worthiness' or decrease of traumatic
effects when injury-producing accidents occur." (contractor's abstract)

-
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Moore, J. 0. 1958 A STUDY OF SPEED IN INJURY-PRODUCING ACCIDENTS:
American Journal of Public Health and
A PRELIMINARY REPORT.
the Nation's Health 48(11): 1516-1525, Nov. 1958.
See also:

TULAff

Safe

3(2), June 1959.

3,660
CHILD INJURIES
1959
Moore, J. 0., B. Tourin, J. W. Garrett, & R. Lilienfeld
(Automotive Crash Injury Research of Cornell Univ.)
IN AUTOMOBILE ACCIDENTS.

3,661
DYNA-SOAR (X-20) AND AEROSPACE PLANE
1963
Moore, W. L., Jr., & B. Rowen
(Paper, Lectures in Aerospace Medicine, School of Aviation-Medicine, Brooks
AFB, Texas, 4-8 February 1963)

3,662
AERIAL COMBAT OF A FIGHTER AIRCRAFT WITH A SLOW
1962
Moracek, M.
Technology Division, Air Force Systems Command,
(Foreign
MOVING TARGET.
ASTIA AD-292184
FTD-TT-62-1356/l,
Ohio)
AFB,
Wright-Patterson
Source: Kridla Vlasti, (1):19-20

3,663
Moralevich, A. 1960 ANIMAL ASTRONAUTS
KomsomOl'skaya pravda P. 4; 6 July 1960.

3,664
1959 THE VISUAL PERCEPTION OF THE MEDIAN PLANE AS INFLUENCED BY
Morant, R.B.
LABYRINTHINE STIMULATION J. Psychol 47:25-35, January 1959
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Morehouse, L. E., R. Cochran and W. Reeves 1948 THE INFLUENCE OF
POSITIVE RADIAL ACCELRATION FROM HEAD TO FOOT UPON THE RAPIDITY
OF MAXIMUM VOLUNTARY MOVEMENTS OF MAN.
(University of Southern
California, School of Medicine, Los Angeles) Contract N6ori77,
Task Order 1, 7 April 1948.
ASTIA TIP U52657.
ABSTRACT: Following an observation of the effect of 2,3,4, and 5
G's upon the maximum rate of voluntary movement (tapping), compared
with the rate at 1 G, the following findings were noted.
1.
2.

3.

The rate of maximum voluntary movement is depressed during
the stress of positive G.
The depression in maximum rate of voluntary movement under
G is probabl, due to the dynamic force of gravity upon the
skeletal and muscular mass of the parts in motion, rather
than to a relaxation of the central nervous system. A Gsuit offers no protection against the stress.
Recovery of
maximum rates of voluntary movement is immediate following
the cessation of radial acceleration.
As far as the rate of voluntary movement is concerned, the
pilot of high speed aircraft does not need to support large
parts of his arm inorder to make rapid movements with his
hand and fingers.

31,666
Morehouse, L. E. and J. G. Wells
1948
AN ELECTROMYOGRAPHIC STUDY OF THE
EFFECTS OF VARIOLS POSITIVE G FORCES UPON THE PILOT'S ABILITY TO PERFORM
STANDARDIZED PULLS ON AN AIRCRAFT CONTROL STICK.
(University of Southern Calif., School of Medicine, San Francisco, Calif.)
June 29, 1948
ASTIA TIP U2866
ABSTRACT:
Electromyographic analysis of the activity of the Biceps Brachii,
Triceps Brachii, and Latissimus Dorsi during 10, 20, 30, 40, and 50 pound
pulls on an aircraft control stick under conditions of 1, 2, 3, 4, and 5 G
were made on a well-trained subject who exerted pulls with his' arm held in
a flexed position. These observations were repeated with the arm held in
an extended p~sition and again in an intermediate position. The findings
Are summarized as follows:
The Biceps Brachii, Triceps Brachii, and Latissimus
Dorsi act as co-contractors in exerting a pull on an aircraft control stick.
The extent of the contribution each muscle makes to the total action is
altered when the arm positicn iz changed.
When the arm is pulling in an
extended position the Biceps Brachii dominates the action.
With the arm
held in flexion or in an intermediate position drring the pull, the Triceps
Brachii is brought strongly into action.
The effect of positive G on stick
pull is to increase the activity of all the muscles controlling the stick.

" 1,118-

The effect of G is greatest during light pulls (10-20 pounds) and least,
during heavy pulls (40-50 pounds).
The effect of positive G on muscular
cativity is least when the arm is held in a position intermediate between
flexion and extension. The decrease in muscular activity required to
exert pulls on an aircraft control stick as the arm position is shifted from
flexion to extension is proportional to calculated values of increased'
involuntary pull due to gravity as the arm position is shifted from flexion
to extension. The linear relationship between calculated values of involuntary
pul1 and experimental values of muographic activity indicates that the reduction
in pulling effort as the arm is extended from a flexed position is a dynamic,
not a physiological phenomenon.
As far as muscular dynamics is concerned,
the best arm position of a pilot seated in a conventional upright position
and operating a control stick is one which is intermediate between flexion
and extension. The stick should be loaded from 40 to 50 pounds as the muscular
adjustment to positive G is minimal under these conditions.
(Contractor's
abstract)

3,667
Morehouse, L.E. and J.G. Wells
1951
AN ELECTROMYOGRAPHIC STUDY OF TIE
EFFECTS OF VARIOUS POSITIVE G FORCES UPON THE PILOT'S ABILITY TO PERFORM
STANDARDIZED PULLS ON AN AIRCRAFT CONTROL STICK.
(University of Southern Calif., School of Medicine, Los Angeles)
Contract N6ori77, Task 1, 31 March 1951.

ABSTRACT: Electromyographic analysis of the activity of the Biceps Brachii,
Triceps Brachii, and Latissimus Dorsi during 10, 20, 30, 40, and 50 pound
pulls on the aircraft control stick under conditions of 1,2,3, 4 and 5 G
were made on a well-trained subject who exerted pulls with his arms held in
'a flexed position and again in an intermediate position.
.3,668
Morehouse, L.E. and J. G. Wells
1954
AN ELECTROMYOGRAPHIC STUDY OF THE
EFFECTS OF VARIOUS POSITIVE G FORCES UPON THE PILOT'S ABILITY TO PERFORM
STANDARDIZED PULLS ON AN AIRCRAFT CONTROL STICK.
( University uf Southern
Calif., School of Medicine, Los Angeles) ASTIA AD- 206 272, 28 May 1954
ABS•T•ACT:
Electromyographic analysis of the activity of
""riceps Brachii, and Latissimus Dorsi during 10, 20, 30,
on an aircraft control stick under conditions of 1, 2, 3,
on a well-trained subject who exerted pulls with his arm
position. These observations were repeated with the arm
position and again in an intermediate position.-

the Biceps Brachii,
40 and 50 pounds pulls
4, and 5 G were made
held in a flexed
held in an extended

It was found that as far as muscular dynamics is concerned, the best arm
position of a pilot seated in a conventional upright position and operating
a control stick is one which is intermediate between flexion and extension.
The stick should be loaded from 40 to 50 pounds as the muscular adjustment to
positive G is minimal under these conditions.
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Moreland, J. D.
1960
LOADING TESTS ON THE HUMAN CADAVER CHEST.
(Dept. of Scientific & Industrial Research, Road Research Laboratory)
Research Note No. RN/3786/JID,
June 1960

3,670
Morgan, C.W., & W.L. Moore
1956
CUSHIONING FOR AIR DROP, PART V
THEORETICAL AND EXPERIMENTAL INVESTIGATIONS OF FLUID-FILLED METAL
CYLINDERS FOR USE AS ENERGY ABSORBERS ON IMPACT.
(Structural Mechanics
Research Lab,, Texas University, Austin, Texas) Contract No. DA-19-129qm-150, 20 Dec. 1956.
ASTIA AD 122 376.

ABSTRACT:
In this report is described the design, construction and testing
of energy absorbers utilizing metal cylinders either empty or fluid-filled.
Energy is absorbed in the crumpling of the metal walls and in imparting
kinetic energy to the contained fluid as it is discharged through properly
designed orifices in the wall of the container.
An equation is derived for
the area and spacing of orifices in the wall of the container.
An equation
is derived for the area and spacing of orifices required to maintain a constant
retarding force due to liquid pressure during the crushing of the cylinders.
The design of the fluid-filled cylinders is based on this constant retarding
force in addition to the force required to crumple the walls of the empty
cylinder.
The predicted performance of these energy absorbers is showii to be
verified by free-fall dynamic tests.
The resisting force and the energy
absorbed as computed from the force-displacement curves are given.
Seamless
steel and aluminum tubing, co mmrcial sheet steel cars, and cylinders formed
from galvanized sheet steel were tested.
A comparison of the various materials
is made on the basis of cost per unit of enerzy absorbed.

3,671
Morgan, H.
1955
BEHAVIOR OF TEXTILES UNDER IMPACT CONDITIONS;
AND OTHER ABSTRACTS.
(Paper, 22nd Shock and Vibration Symposium,
Wright Air Dev. Center, Wright-Patterson AFB, Ohio, 22-23 March 1955)

3,672
Morgan, R., R. D. Summers, & S. P. Reimarn
1942
EFFECTS OF VARIOUS TYPES OF
MOTION OR DIFFERENCES IN HYDROSTATIC PRESSLURE BEIWEEN ENDS OF A SEMICIRCULAR CANAL.
Arch. Otolarynq. 36:691-703
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Morin, L.
1961
LA PHYSIOLOGIE DE L'ESPACE (The Physiology of Space)
Laval medical (Quebec), 32(2):161-177, Sept. 1961.
In French.

4

ABSTRACT: This is a review of the physiological effects and ecological problems
of space flight. The astronaut will be subjected to acceleration, deceleration,

weightlessness, vibration, noise, monotony, extreme temperatures,
of meteorites and radiations.

and the danger

3,674
Moritz, A.R.
1954
PATHOLOGY OF TRAUMA
2nd Ed. (Philadelphia: Lea & Febiger, 1954)

3,675
Morris, D. P.4 Jr., D. E. Beischer, & J. J. Zarriello
1958
STUDIES ON THE GTOLERANCE OF INVERTEBRATES AND SMALL VERTEBRATES WHILE IMMERSED.
(Naval
School 'of Aviation Medicine, Pensacola, Fla.)
Proj. No. NM 19 (01 11;
ASTIA AD-203 026; March 1958,
See also J. Avia. Med. 29(6)-438-443, 1958
ABSTRACT: The purpose of this work was to determine the tolerance to acceleratory
forces in certain invertebrates and small vertebrates while immersed.
Animals whose habitat is water can be exposed in their natural abode to extraordinary high G-forces for prolonged periods of time.
Euglena gracilis survived
exposure in the ultracentrifuge at 212,000 G for four hours.
The limiting
conditions for small fishes (Lebistes reticulatus) were 10,000 G for thirty
seconds.
The chance of survival for small terrestrial marmmals is greatly
increased in the submersed state.
In this condition mice while on oxygen
survived a force of 1300 G for sixty seconds. '(CARl)
SECOND ABSTRACT: The tolerance to acceleratory forces in certain invertebrates
and small vertebrates while immersed was determined.
Findings revealed that
animals whose habitat is water can be exposed in their natural abode to extraordinary high G-forces for prolonged periods of time.
Euglena gracilis
3,676
Morris, D. P., Jr., D. E. Beischer,'& J. J. Zarriello
1958
STUDIES ON THE GTOLERANCE OF INVERTEBRATES AND SMALL VERTEBRATES WHILE IMMERSED.
J.

Aria.

Med.

29(6):438-443

See also (Naval School of Aviation Medicine,_ Pensacola,- Flaa.)
NM 19 01 II; ASTIA AD-203 026; March 1958

Proj.. N•.-

ABSTRACT: The purpose of this work was to determine the tolerance to acceleratory
forces in certain invertebrates and small vertebrates while immersed.

4
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Animals whose habitat is water can be exposed in their natural abode to extraordinary high G-forces for prolonged periods of time. Euglena gracilis survived
The limiting
exposure in the ultra'entrifuge at 212,000 G for four hours.
G for thirty
10,000
were
reticulatus)
(Lebistes
fishes
small
for
conditions
mammals is greatly increased
The chance of survival for small terrestrial
seconds.
In this condition mice while on oxygen survived a force
in the submersed state.
(CARI)
of 1300 G for sixty seconds.
3,677

DESCRIPTION AND PRELIMINARY FLIGHT INVESTIGATION
1954
Morris, G. J., et al.
OF AN INSTRUMENT FOR DETECTING SUBNORMAL ACCELERATION DURING TAKE-OFF.
NACA TN
(National Advisory Committee for Aeronautics, Washington, D. C.)
3252, Nov. 1954

The instrument is actuated by longitudinal acceleration and impact
ABSTRACT:
A preliminary evaluation from flight tests of a,'-rototype instrument
pressure.
The instrument was found to be
mounted in a jet trainer has been made.

satisfactory.

3,678
ACCELERATIVE FORCES ACTING ON THE
1945
14orrison, R. B., & J. L. Patterson
(Naval School of
HUMAN BEING IN FLIGHT AND ON THE HUMAN CENTRIFUGE.
11 Sept. 1945
X-723.,
Rept.
Research
Aviation Medicine, Pensacola, Fla.)
3,679
Morrison, S.C.

1956

SLED ENVIRONMENt INVESTIGATION PLAN.

Wooldridge, Inc., LosAngeles, Calif.)
ASTIA AD-217 304
no. 56-6549;

Report no.

(Thompson Ramo

GM TN 10; WDD Document

ABSTRACT:
This report includes:
TEST PLAN FOR NOSE
WS 107A TEST SLED.
Aerojet General Corp, Azusa, Calif.
29 Feb. 1956
SECTION ENVIRONMENT AND ROCKET MONITORING.
1954 SHORTCOMING OF PRESENT METhODS OF MEASMorrow, C.T. and R.B. Muchmore
Jnl. of Applied Mechanics.
URING AND SIMLIATING VIBRATION ENVIRONMENTS.
5 Jan. 1954
Paper no. 55-SA-2
A sled vibration environment investigation has been established as a part of the
program is
The purpose of the sled ttst
WS 107A - WS 315A sled test program.
to determine the effects of sled acceleration on certain specimen missile components
The purto be carried in the nose sections of two liquid-fueled rocket sleds.
(Author)
poses of this note are to outline the environment study.

-
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1961
PROCEEDINGS OF THE FOURTH
Morrow, C.T., D.P. LeCalley & L.D. Ely
AFBMD/STL SYMPOSIUMIADVANCES IN BALLISTIC MISSILE AND SPACE TECHNOLOGY,
AUXILIARY
PROPULSION (LIQUID, SOLID, NUCLEAR, PLASMA, ETC.)
VOLUME 2.
RE-ENTRY.
(Space Technology Labs., Inc., Los Angeles, Calif.);
ASTIA AD 274 225.
ABSTRACT: This volume contains 36 unclassified, contributed papers in the
followiug fields: Propulsion (liquid, solid, nuclear, and plasma), Auxiliary
power systems, Preliminary design, Aerodynamics and structures, Hypersonics,

and Re-entry.

(Author)

3,681
1923
BLOOD-PRESSURE REACTIONS TO PASSIVE POSTURAL CHANCES.
Mortensen, M.A.
AN IND TO MYOCARDIAL FMFICIENCY.
A. .~J Med. Science 165:667-675

3,682
Morton, G. and D. McEachern 1942 EXPERIMENTAL STUDIES ON THE SUSCEPTIBLE
INDIVIDUAL.MOTION SICKNESS (NRC, Canada) Report No. C 750, August 1942

3,683
Morton

G.

1942

SUSCEPTIBILITY OF ANIIMLS TO INDUCED MOTION SICKNESS

(*.C, Canada) Relort No. C 746, August 1942

.3,684
NEW MOTION SICKNESS PREVENTIVE.
1949
Morton, G., & Lehman, P.
9:335
M.
Dep.,
Bull. U.S. Army

3,685

Norway, D.A.,

THE EFFECTS
1963
R.G. Lathrop, L. Hitchcock, & R.M. Chambers
OF PROLONGED WATER IMMERSION ON THE ABILITY OF HUMAN SUBJECTS TO MAKE
POSITION AND FORCE ESTIMATIONS.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-6115, June, 1963.
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3,086
Moseley, Alfred L.
1962 PATH OF BODY TRAVEL
(In:
Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 323-332)
ABSTRACT: One of the basic principles to be formulated in understanding of
deceleration injuries concerns the path of body travel.
This must be evaluated
on an objective basis because the testimony of survivors is useless.
In death
cases involving the fixed-object collision, the descriptions may be made: (a)
at the moment of impact the deforming structures exhibit a deceleration gradient;
(b) the rear of the vehicle exhibits vertical motion; (c) the long axis of the
vehicle pivots about the front of the vehicle in a horizontal plane.
Items (b)
and (c) occur simultaneously.
As an operational matter, it is observed that the path of body travel may be
predicted by a connecting line between the seated position of the occupant and the
impact site.
This is referred to as the expected path of body travel.
When t,,e
prediction is applied to the cases, it is seen that on occasion the path diverges.
The actual path is referred to as the observed path
of body travel.
Special
investigation procedures are required to understand the reason for the discrepancy.
The design of structures for protection during sudden deceleration must take
iato account the expected path of body travel for the possible impact locatigns.
The design of a given device has application only when it is in the body deceleration
path.
Multiple impacts occur as decelerative forces are dissipated.
Designs for
protection must be adequate for several impacts at the same location occurring
during a fraction of a second.
3,681
Moseley, A. L.
1962
VARIETIES OF AUTOMOBILE DEATH.
(In M. K. Cragun, ed.,
The Fiftb Stap? Automotive Crash and Field Demonstration Conference
SePt. 14-16, L96 1).Pp. 94-104.

3,688
Moseley, H.G.
June 1955
INJURIES INCURRED IN AIRCRAFT ACCIDENTS.
Milita~ry Medicine 116:440-445

3,689
Moseley, H.G.
1956
AN ANALYSIS OF 2,400 PILOT ERROR ACCIDENTS.
(Paper, Aero Medical Association, twenty-seventh annual meeting,
chicago,Illinois) ..........
Directorate of Flight Safety Research, USAF,
Norton AFB, California, Repo:rt No. M-40-56
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Moseley, H.G.
1957
AIRCRAFT ACCIDENT INJURIES
(Paper, 1957 Meeting of Aero Medical Association, Denver, Colo.,

May 6-8)

ABSTRACT: The injuries incurred by all occupants of Air Force aircraft involved
in accidents during calendar years 1953 and 1955 have been reviewed.
All traumatic lesions, both fatal and nonfatal, have been analyzed as to type, location,
aspect and frequency.
Insofar as possible, the injuries have been related to
Identifiable causes such as forcb of deceleration, body position and objects
inflicting injury. The role of protective equipment and factors bearing on the
prevention of such injuries have been explored. (J. Aviation'Med. 28(2):212)

3,691
AERO MEDICAL INVESTIGATION OF AIRCRAFT ACCIDENTS
1957
Ikoseley, -H. G.
(Directorat•eof Flight Safety Research, Norton AFB, Calif.) 25 Jan. 1957

3,692
Moseley, H.G.,
1957
U.S. AIR FORCE EXPERIENCE WITH EJECTION SEAT ESCAPE'
(PROBLEMS OF ESCAPE FROM HIGH PERFORMANCE AIRCRAFT: A SYMPOSIUM)
J. Aviation Med. 28(l):69-73

1

SUMMARY:
Escape from high performance aircraft by use of the ejection seat to
date has been attended with an incidence of 23 percent fatalities and 14 per
cent major injuries. The greAt majority of ejection attempts were medium and
low aititudes and medium and low speeds.
The outstanding cause of fatalities
has been inability to separate from the seat and deploy the parachute prior to
striking the ground when ejection was attempted at low altitudes, particularly
when the aircraft was out of control or in a dive.
Airspeed has had little
effect upon the outcome, with the exception that ejection attempts at or near
the speed of sound may be attended with incapacitating results of deceleration
with the type of seat now being used.
It is concluded that if the fatality
rate is to be lowered, there must be improved provisions for escape at low
altitudes and low speeds where the great majority of emergencies occur, and
that if escape at supersonic speeds where the great majority of emergencies
occur, and that if escape at supersonic speeds is to be successful, the effectf
of deceleration and other phenomena must be mitigated.
3,693
Moseley, H. G.
1957
INFORMAL MEDICAL REPORT - USAF AIRCRAFT ACCIDENTS.
1 JULY THROUGH 31 DECEMBER 1957.
(Aero Medical Safety Div., Directorate of
Flight Safety Research, Office of the IG, J. S. Air Force)
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Moseley, H.G., and Stembridge, V.A.,
OF AIRCRAFT ACCIDENTS.

THE HOSTILE ENVIRONMENT AS A CAUSE

1957

i" Aviation Med. 28(6):535-540
SUMMARY: The frequency of the causative events in aircraft accidents in the U.S.
Air Force is divided into three categories: unsafe acts (58 per cent), unsafe
In a tabulation
conditions (28 per cent), and cause undertermined (14 per cent).
of the physical and physiologic factors governing the pilot's environment which
may lead to an aircraft accident, these adversities are responsible for many of
the "unsafc ats" accidents and probably play a leading role in many of the
"cause undetermined" accidents.
Particular consideration is given to four major
problem areas: the adversity of space, the adversity of altitude, and adversity
of velocity,

and the adversity of intolerance.

The areas demanding attention

and which are the most promising cf reward, indicate the necessity for a thorough
study of: (1) the pilot's environment, (2) the pilot's actions, (3) cockpit
When confronted with a "cause unfactors, and (4) pathologic investigation.
determined" accident, the aeromedical specialist should considtr it due to an
environmental or physiologic adversity until proven otherwise.

3,695
AIRCRJFT ACCIDENT INJURIES IN THE US AIR FORCE6
1958
Moseley, H. C.
A REVIEW OF 2,011 CASES IN 1953 AND 1955.
J.

of Aviation Medicine

29(4):271-282,

April 1958

During the calendar years 1953 and 1955, over 8,000 persons
ABSTRACT:
Eighteen and
accidents.
were involved in major U. S. Air Force aircraft
seven-tenths per cent of these occupants received fatal injuries and
However, 76.1 per cent received
5.2 per cent received major injuries.
were caused by multiple traumatic
Most fatalities
monor or no injury.
lesions.
Most major non-fata:. lesions were fractures, especially of the
The head and the distal
vertebrae.
Burns and surface wounds were frequent.
third of the extremities received the majority of injuries and were associated
When
with failing of these unsecured body portions during deceleration.
impact forces in deceleration were moderate or negligible, there were few
injuries; when impact was severe, injury was frequent and often fatal; when
accidents there was
In all
it was extreme, fatal results were the rule.
increased injury if the seat tore loose or if the seat belt was not uxed.
If the occupant was in a seat facing the rear of the aircraft, he was less
This was especially true
liable to be injured than if he faced forward.
in low impact accidents where the seat was more liable to remain moored to

3 ,696

1958
-Moseley,
H.G., F.M. Townsend and V.A. Stembridge
AND INJURY IN AIRCRAFT ACCIDENTS.
AM Arch. Indus. Health 17(2):111-117, Feb. 1958
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3,697
RELATION OF INJURY TO FORCES AND
1958
Noseley, H. G. and A. F. Zeller
DIRECTION OF DECELERATION IN AIRCRAFT ACCIDENTS
J. of Aviation Medicine 29(10):739-749, October 1958
ABSTRACT: All major cargo and transport type aircraft accidents in the U.
S. Air Force during a two-year period were reviewed to determine the path
that such aircraft follow during actual crashes and to relate this to
The results
variations in aircraft attitude and to injury of occupants.
indicate that the airframe tends to follow its established couLse even
With decreased velocity, major
though major components are destroyed.
course and att'tude deviations may result primarily from striking impeding
Most injuries are sustained when the aircraft is experiencing little
objects.
The most obvious and most easily
deviation from its established path.
effected remedial measures would involve improvement of structural and
These should be designed
retention strength of aircraft seats and moorings.
to provide maximum protection against fore to aft deceleration with additional
consideration being given to designing for relatively small yaw deviations.

3,698

Mosely, E.G.

1958

INJURIES SUSTAINED IN E-TECTION SEAT ESCAPE

(Report by Directorate of Flight Safety Research,

Hq.,

USAF,

31 Mar.

1958)

3,699
USAF EJECTION ESCAPE EXPERIENCE, 29
1958
Moseley, H. G. & R. H. Shannon
(USAF, Directorate of Flight Safety
AUGUST 1949 THROUGH 30 JUNE 1958
Rept. M 12 58, Nov. 1958
Research, Norton AFB, Calif.)
ABSTRACT: This study analyzes 1,462 United States Air Force ejection seat emerResults to
gency escapes from the period 29 August 1949 through 30 June 1958.
availability
attitude,
airspeed,
personnel are studied in relation to altitude,
Problem areas
and use of automatic equipment, and other pertinent factors.
were sought
aircraft
performance
high
from
escape
ejection
associated with
although few cases of attempted escape at supersonic speeds were available.
Reco-mendations designed to reduce the incidence of unsuccessful (fatal)
ejections ar• made in the areas of 1) operations and training, and 2) research
and development.

II
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3,700
Moseley, J.D. & J.P. Stapp

1958

THE EFFECTS OF RAPID DECELERATION: LETHAL
AND INJURIOUS LIMITS.
(Paper, 1958 Meetinf of Aero Medical Assn., Statler Hotel, Washington,
March 24-26, 1958)

ABSTRACT: Twenty experiments using chimpanzee subjects were conducted or the
rocket sled track facility at Holloman Air Force Base, New Mexico.
After
acceleration to supersonic speeds the sled was decelerated by a water brake
system.
Injurious levels were found at 120 G with rate of onset in excess of,
5,000 G per second.
Lethal effscts were noted at 237 G with rate of onset
11,250 G per second.
Q. Aviation Ned. 19(3):245)
3,701
Moseley, H.G.
1959
AIRCRAFT ACCIDENT FATALITIES: A CHALLENGE TO
AVIATION MEDICINE.
(Paper, Meeting of Aero Medical Association,
Statler Hilton Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: During World War II, approximately 70 per cent of
USAF combat
fatalities were due to eircraft accidents.
During the same period, over
14,000 military personnel were killed in aircraft accidents in
the United
States.
Since this time there has been no significant decline in deaths
due to this cause, and aircraft accidents currently account
for more
fatalities among USAF flying personnel than all diseases and
other injuries
combined.
Concerning future flight, increased aircraft performance carries
increased destructive potential.
The causes of aircraft accidents and
fatalities are known and are not expected to change significantly.
These
causes are discussed in detail and remedial measures are reviewed.
The role
and responsibilities of aviation medicine in this enterprise
are emphasized.
( 3. Aviation Med. 30(3):196, March 1959)

3,702
Mosely, J.D. and J.E. Cook
1960
VISCERAL DISPLACEMENT IN BLACK BEARS
SUBJECTED TO ABRUPT DECELERATION.
Aerospace Med. 31(l):1-8, Jan. 1960.
See also (Air Force Missile Development Ctr., Holloman AFB,
N. Mex.)
AFMDC TN 60-6;
ASTIA AD 234 200
ABSTRACT: Eight American black bears, utilized in abrupt deceleration
studies,
showed considerable prorise as comparative abrupt deceleration
subjects.
They
approximate man's confirmation and weight and stand alone easily
on the rear
limbs with the head at a normal inclination.
Their tolerance to plateau, onset
and duration g depends et tirely upon Positioring and restraint
as does man.
In the rearvard facing position based upon necropsy findings
and statements
from human volunteer subjects, it appears that the bears' tolerance
to abrupt
deceleration of less than 0.2 seconds durations is close to
that of man.
In
the forward facing position with a full harness they have sustained
g levels
with reversible lesions which would be unusually painful and
not recommended
for human volunteers.
(Author)
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1961
Moseley, J.D.
IN IMPACT TESTING.

TO WHAT EXTENT CAN ANIMALS INSTEAD OF MAN BE USED
(Paper, Symposium on Impact Acceleration Stress,

Brooks AFB, Texas, Nov. 27-29, 1961)
ABSTRACT:

4

The general use and reasons for use of animal subjects in impact

testing are examined. The selection of different species for testing is discussed with emphasis on the selection by body area to be examined. The differences
in

tolerance criteria are discussed with emphasis on the need for human and

animal tests using performance decrement as added means of assessing effects.

3,704
Motobayashi,

F. and M. Oshima

1957

FATIGUIE BY THE ACCELERATION LOAD.
March 1957.

A METHOD OF MEASUREMENT OF AVIATION

(Institute of Labour Science)

3,705
Moul, M. T.,

A. A. Schy & J.

L. Williams

1961

DYNAMIC STABILITY AND

j

CONTROL PROBLEMS OF PILOTED REENTRY FROM LUNAR MISSIONS

(National Aeronautics and Space Administration, Washington, D.C.)
NASA TN D 986, Nov. 1961.
and
A fixed-base simulator investigation was made of stability
ABSTRACT:
Re-entries
control problems during piloted re-entry from lunar missions.
were made within constraints of acceleration and skipping, in which the
pilot was given simulated navigation tasks of altitude and heading angle
Vehicles considered included a blunt-face, high-drag capsule,
commands.
and a low-drag lifting cone, each of which had a trim lift-drag ratio of
0.5. Three-axis automatic damping was included and results were presented
(Tufts)
for various damper-failure conditions.

3,706
Mowrer, O.H.
APPARATUS.

CONCERNING THE NORMAL FUNCTION OF THE VESTIBULAR
1932
Ann. Otol., 41:412-421

I

3,707

1934 ANALYSIS OF EFFECTS OF REPEATED BODILY ROTATION WITH ESPECIAL
Rdwrer, O.H.
REFERNE TO POSSiBLE IMPAIRMENT OF STATIC EQUILIBRIUM AnoGl.. 43: 367-

3864

. 1,1Z9 .
3,708
Nowrer, 0. R.
1934
THE MXDIFICATION OF VESTIBULAR NYSTAGMUS BY MENS OF
REPEATED ELICITATION.
CogM. Psychol. Monog. 9(45):1-48

3,709
Mowrer, 0. H.
1934 INFLUENCE OF "EXCITEMENT" ON THE DURATION OF POSTROTATIONAL
NYSTACMUS.
Arch. Otolaryng., Chicagto 19:46-54

3,710
Kowrer, O.H.,
1935
SOME NEGLECTED FACTORS WHICH INFLUENCE THE DURArO
OF POST-ROTATIONAL NYSTAGMUS,
Acta Oto-Laryngt.
22: 1-23

3,711
Mowrer, 0. H.
1935
THE NYSTAGMIC RESPONSE OF THE PIGEON TO CONSTANT
ANGULAR ACCELERATION AT LIMINAL AND SUPRALIMINAL INTENSITIES.
J, Comp, Psychol, 19:177-193

3,712
Mowrer, 0. H.
1935
THE ELECTRICAL RESPONSE OF THE VESTIBULAR NERVE DURING
ADEQUATE STIMULATION.
, Science 81:180-181

3,713
Mowrer, 0. H.
1936
"MATURATION"
LAR AND OPTOKINETIC NYSTAGMUS.

OR 'vARIlINGC'
IN THE DEVELOPMENT OF VESTIBUGenet, Psychol. 48:383-4C4
.

3,714
Howrer, 0. H.
1937
THE INFLUENCE OF VISION DURING BODILY ROTATION UPON
THE DURATION OF POST-ROTATIONAL VESTIBULAR NYSTAGMUS.
Acta oto-larytmol.
25:351-364

-
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Mozsll, M. M., & D. C. White
1958
BEHAVIORAL EFFECTS OF WHOLE BODY VIBRATION.
NADC MA-5802; ASTIA AD-156 470
(Naval Air Development Ctr., Johnsville, Pa.)
28 Jan. 1958
See also J.

Avia. Med.

29:716-724

ABSTRACT: A study was made of the effect of whole body vibration on the ability
of humans to read the digits of an aircraft mileage indicator and their ability
to do a tracking task which simulated the control of an aircraft.
Vertical sinusoidal vibration of frequencies ranging between 0 and 50 cycles per second (cps)
with amplitudes of 0.05, 0.1, and 0.16-inch double amplitude were used.
It is
concluded that increasing the frequency of vibration above 8 cps has an increasingly detrimental effect on visual performance.
This effect reaches a maximum
between 40 and 50 cps.
The increase, f amplitude of vibration from 0.05 to 0.1inch double amplitude has no effect upon visual performance.
Therefore, a case
was made for using frequency and amplitude rather than G as vibration coordinates.
It is further concluded that vibration, within the limits of the experiment, has
little
effect upon tracking ability.
(AUTHOR)

3,716
Mueller, C. E. G.
1961
CARDIOVASCULAR EFFECTS OF FORWARD ACCELERATION.
In Bergeret, P., ed., Bio-Assay Techniques for Human Centrifuges and
Physioloiical Effects of Acceleration.
(London, New York, Paris:
Pergamn Press, 1961). AGAP.Dograph 48.
Pp. 119-129.

3,717
Mueller, D.D.

1962

RELATIVE MDTION IN THE DOCKING PHASE OF ORnITAL

RENDEZVOUS (Aerospace Med. Div.,

657oth Aerospace Medical Research Lab.,

Wright-Patterson APB, Ohio) AMRL-TDR-.62-124; Proj. no. 7184, Task no.
718405; Dec.

1962;

A"-,JTRACT: The purpose of this report is to analyze the relative motion which
exists between an interceptor and target vehicle in the final stages of
orbital rendezvous.
Four distinct types of nearby parking orbits were defineA
It was assumed that a man wearing an extravehicular suit and a self-maneuverif4
unit would exit the interceptor and traverse the remaining distance to the
target. Roth two impulse transfers and continuous thrist, line-of-sight
transfers were analyzed.
It was found that the direction in which the man
should aim himself to make a two-impulse transfer depends only on the time he
wished to consume in the rendezvous and does not depend on the distance to be
traveled. Comparisons of fuel consumption for the two-irapulse technique and ....
the line-of-sight technique were made and an optimum transfer combining both
these techniques was suggested.
The results of this study indicAte that
Corioxis forces and tidal effects cannot be neglected even at the relatively
short ranges associated with orbital docking.

I

1,131.

-

3,718
(Aviation
KtMEI
DAHRTHEDUZIN
1956 FLUGMEDIZINE:
Millier, B.
Compendium of Aviation Medicine)
Medicine:
Ministerium fur Wirtschaft
Nordrhein-Westfalen.
Droste, 1956)
(Dusseldorf:
Heft 34.
Verkehrswissenschaftliche Veroffentlichungen.
und Verkehr.

This monograph surveys the field of aviation medicine and is intended
ABSTRACT:
for use by medical students, students of aerotechnology, physicians, engineers,
The chapters deal with the
interested in aeromedical problems.
and fliers
historical development of aviation and aviation medicine, high-altitude flight
and the effects of altitude, acceleration and centrifugal forces, motion sickness,
sensory organs and xensory illusions in flight, orientation as to the position
flight
flight hygiene
in space and movement, psychophysiology of fliers,
flying fatigue -accidents, physical and psychological examinations of fliers,
symptoms and therapy, and some problems of space medicine.

3,719

Mullin, C. S.

1953

Jr.

ACUTE ANXIETY REACTION VS.

Armed Forces Med.

U, S.

J.

"BLAST CONCUSSION"

4:1748-1752.

3,720
Murcia,

G.

F.

1961

THE PROGRESSIVE ACCELERATION-DECELERATION TEST IN

VESTIBULAR EXPLORATION.
In

Rev. Esp.

Otoneurooftal.

20:410-415,

Nov.-Dec.

1961 (Spain)

3,721

Murphy,

A.C.

1949

GROUND SEAT EJECTION TEST ON XF-90 AIRPLANE

(Lockheed Aircraft Corp.,

Burbank,

Calif.)

Oct.

1949.

ASTIA ATI 65300

ABSTRACT: Ground seat ejection test was conducted on an XF-90 fighter
The seat
airplane, to determine the suitability of the seat installation.
It reached
attained a velocity of 54 ft/sec and an acceleration of 13 g's.
a vertical height of 35 ft above the cockpit and traveled a horizontal
The seat was successfully caught in the net, and no
distance of 72 ft.
damage was sustained by the airplane, except over the claw on the actuator
disconnect, however, this did not interfere with the ejection of the seat.
The catapult seAt installation was found satisfactory for flight.

;,'37

-

3, 7:

Murphy,

1956
"T...
C. W. & R. A. Cleghorn
JET FLYING
34:534-54
CAnlad. J. Biochem. Physiol

ON AD,.

....

,A

..

.

3,723
Y i...
QUE IELFh.s 1'ENS.A:"PC
1V953 LA ASTRONAUTICA.
Mur Vilaseca, Tomas
V,
,.,
0,.
(AIstlcaut ics .
POSIBILIDAD DE LOS VIAJES POR EL ESPACIO?
to Know Abbut the Possibility of Voyages Throui;h ':t-e?)
101: 269-279, June 1953
Rev. Obras 7ublicas

Survey of astronautics, including propulsibn of a spac.'
historical outline, fundamental equations of the rocket, the Flu
and the trip to the moon.

ABSIRACT:

vethiV,,
;tUatLnn,

3,724
II..
-..
DES.GNING
SIMPLIFIED APPROACU 1i(T
1960
Mustin, G.S.
t0-... ." V
(Pa per , 28th Sym;u(,s i 02 oii
FOR THE ROTATIONAL DROP TEST.
and Associated Environments, The Departmental anmd CQy";rc Aw lit..8571,;
ASTIA AD
Washington, D.C., February 9-11, 1960)

ai,,
drop t"
Previously published papers on the rotati•i,
ABSTRACT:
.
'.mv
.i
."rraned,
certain
or
require
designs
of
existirg
be analyses
d
cry
No satiac
concerning distributions of accelerations.
to the use of nonlinear cushioning materials for rotnLiuna!It drop
T. '
,This paper s;;-,ri='ing has been found in the literature.
of 11m
to be useful in designing with shock mounti and covers an e.tenw.•
method to tangent elasticity.
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CAN T111 R,•,MN BODY KEEP PACE Win'P
1942
Myrs, D.A.
California & West. Med., 56:287-293

THE AI R'• I'NE?

:Keen perception is an essent iii fLctor in
ABSTRACT:
perception of the surroundings and the environ:pent, r. vl1 1 ; tf.
31,
,
ii yrexi
to estimate quickly all situations, including thos
i
of the airplane, character of the terrain, direction of the wind,

ab i.
lit 1,
tc.

0y
unm.ici"m
Some of the most important maintenance problems which .vitia
,ickess;
to deal with are: oxygen ane altitude flying; altitu,
out; effect of glare, cold, heat and light; effects of flight on Ke e; v;
bends or decompression sickness; aerial equilibrium Aind spatial .ci,.t.t,
(blind flying); aero-embolism and anoxia.

.

-!.

blood is given oi. in th" lungs,
During altitude flights th,., nitrogen in :
If the as-ent is
and that in the tissues'begina to enter the bl,)od stream.
If the tissues have
fart, nitrogen bubbles form in the blood and tissues.
they become favorabl.e sites for
a high iat content and poor biood su-ppl,
NiLrogen bubbles have been shown in the spinal fluid at
bubble formation.
Sulfathiazole was used orally
1,0000 feet; ,,nd in the blood and tissues.
The tiny palrticles of rock, sand, carbon or
and locally in large doses.
gunpowder rerlining on the cornea after removal of larger fragments will
usually disappear within a couple of days with. little
or no loss of vision
followitig application of atropine and a 5 per cent sulfathiazole ointment irn a
The American Optical Malingering apparatus was found
white petrolatum base.
Various methods of testi7-g malingerers
best for detection of malingerers.
and hysteric subjects are discussed.

(
ACCELEr.,ATION

N4
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Nack,

1946 THE FIST LAND'AIRPIANE CATAPULT KI 12 (GENE] kLLUF¶ZEUGMEISTER
A.
FIB-6 BERLIN-ADLERSHOF DIE FIST-LANDFLUGZEUGSCHLEUDER KI 12)

It is
A description is given of the Fist mobile airplane catapult.
ABSTRACT:
sued for adsist take-off of heavily loaded airplanes, and take-off on short and
It supplies additional rpquired acceleration forces which ordisoft runways.
The catapult consists of a main
narily cannot be supplied by propeller thrust.
The maih unit accelerates the airplane by means of a
and an auxilliary unit.
"brake cable' and detaches it from the airplane after completed acceleration.
Operation of the catapult is explained in detail.

3,727
A. B.
(General

Nadel,

SPACE VEHICLU.
HUMAN FACTORS REQUIREMENTS OF A MA-.dc
1958
Rept. RM 58Ti'X 10, Ap . 1958
Electric Co., Santa Barbara, Calif.)

4

This report presents an analvsis of human factors r.,quirements of a
ABSTRACT:
One section deals wi h the
manned space vehicle in light of present knowledge.
physical environment of the operator, covering the effects of physical st mull
from space external to the craft, their possible effects on the operator nd
Another section is cocerned primarily with nputs
protective measures needed.
Phenomcna ap refrom space received via the sensory system of the operator.
with
their po sible
together
described
are
hended through the perceptual system
The
Infoi ation
effecta
urndesirable
to
avoid
recommended
effects and practices
processing tunction (information items needed, displays, and display-contzol
relations) is discussed at length.'

3,728
SUPPORTING MAN IN SPACE:
1959
Nadel, A. B.
(General Electric Co., Santa Barbara, Calif.)

1970-1975
RM 59 TMP-85,

30 Novt.

1959

This report discusses progress in space technology that is ex ected
ABSTRACT:
to take place by 1970 and anticipates several bold adventires ii. 1 u space during

4

the period 1970-1975, sLich as successful trips to the m,on and the beginnin,
of interplanetary trave ! (Mars, Venus, etc.).
Needed requirements and capabilities
for such accomplishments a•-e discussed in the following areas:
1) the
physical envircnment - atmosphere, gravitational forces (acceleration and zero
g), temperature, and radiation; and 2) acoustic noise and vibrazion.

1962 ANNUAL REPORT,
Medicine
Nagoya U. Research Inst. of Environmenta '1
(Nagoya U. Research Institute of Environmental Medicine, Japan)
In Japanese.
ABSTRACT:
1.
2.
3.

4.

5.
6.

196w.

Contents include:

Fushiro
"Annual Review of Progress in the Aeromedical Department"
Motobavashi, p. 1-2
"Preliminary Study or, the Biological Phenomena In Rocket Flight" Shigeru
Ando and Sadaharu Takagi, P. 2-4
"flow is the Mento-Physical Condition Measured? (1. Preliminary Study)"
Fushiro Motobayashi, Sukeo Sugimoto, Tamotsu Somiya. and Sadaharu Takagi,
p. 5-12.
"Neuxog1'al Response and a Theory _F Neuroglialneuronal Interaction"
Genyo Mitarai, p. 12-17.
"Adient Reaction Potential and Abient Reattion Potential as a Function of
the Fistence (From the Object (3) Tamotsui Somiya, P. 17-21.
"Experimental and Theoretical Studies on Behavior in Space" Tamotcu Sctmlya,
p. 21-31.

3,730
Napier, A.
1963
SUPERSONIC SCARECROW.
PROBLEM, ROCKET SLED ZIPS ON AT 3,753 MPH.
Nation"l Observer 2(36):8,
9 Sept. 1963.

AFTER SOLVING THE "RAILBIRD"

ABSTRACT:
The fastest known earth-bound vehicle is the spike-nosed rocket
sled used on the long track (35,000) at Holloman AFB, New Mexico, which has
hit a peak velocity of 3,753 mph. (over mach's).
This was partly possible
because a solution to the 5 year-old "railbird problem" was ' und.
A "bird
bouncer" sled is now run along the track 60 feet ahead of the test sled on
runs to clear birds from the acceleration track.
(CARl)

3,731
INSTRUCTIONS FOR OPERATING AND MAINTAINING THE NAPIER
n.d.
Napier, D. & Son
100 g CENTRIFUGE (Gt. Brit.) ASTIA AD-40 785

3 ,731
RESULTS OF THE
1962
National Aeron~autics and Space Administration
(National
SECOeD UNITED STATES MANNED ORBITAL SPACE FLiGIV"
Aeronactics and Space Administration, Washington, D. C.)
NASA SP-6
ABSTRACT: This document presents the results of the second United States
The performance dismann,-d orbital space flight conducted on May 24, 1962.
mercury network,
modified
the
systems,
cussions of the spacecraft and launch
of
analyses
with
together
astronaut,
the
and
personnel,
mission support
observed space phenomena and the medical aspects of the mission, from a
continuation of the information previously published for the United States
manned orbital Flight, conducted on February 20, 1962, and the two manned
suborbital space flights.

3,733
NATIONAL RESEARCH COUNCIL,
Council

Washington,

D.C.

See U.S.

National Research

3,734
h COU.cil of Caal,2a 12',2 PROCE!DINCS OF THE FOURTH MEETING
Natior.-.:rc ...
OF THE SUB-COMMITTEE ON SEASICKNESS OF THE SUB-COMMITTEE ON NAVAL MEDICAL
RESEARCH OF THE ASSOCIATE COMMITTEE ON MEDICAL RESEARCH, 27 NOV. 1942.
(National Research Council of Canada)

3,735
PROCEEDINGS OF THE 13TH
1944
National Research Council of Canada, Ottawa
(National
RESEARCH.
MEETING OF THE ASSOCIATE COtMMITTEE ON AVIATION MEDICAL
Research Council of Canada, Ottawa, 25 Feb. 1944)

.3,736
PROCEEDINGS OF THE 14TH MEETING OF
1944
National Research Council, Canada
THE ASSOCIATE COMMITTEE ON AVIATION MEDICAL RESEARCH (National Research
29 Sept. 1944
Council, Canada)

4

-

1,137

-

3,737
Nasý onal Research Council
1944
MEMORANDUM ON TEMPORARY DUTY OF W/CW.R.
FRANKS TO SUB-COMMITTEE ON ACCELERATION OF THE ITNITED STATES NATIONAL
RESEARCH COUNCIL MAYO AFRO MEI)TCAL UNIT, ROt lIEb1ER, MINNESOTA.
(NitF14 Ph.'rir
.i, (atdda) Report # C-2681, 23 February 1944
AiIWAUT: This liaison report covers the meeting of the above Sub-Commlttee.
Ne recent medical researches'on acceleration are reviewed.

3,738
Navarrane, P.
1956
LE MAL DES TRANSPORTS
(TRAVEL SICKNESS)
Revue du praticien (Paris) 6(19):2005-2104, 1 July 1956
ABSTRACT:
A general discussion is presented of motion sickn',ss with emphasis on
its etiology and pathogenesis, clinical aspects, and susceptibility of persons.
Preventive measures considered in during airplane flight include the use of the
seat belt in turbulent weather, use of ear plugs to elimiiate vibrations, and the
use of dark glasses.
Chemical measureq used in prevention and therapy include central nervous system depressants (barbifurates); parasympathicolytics (belladonna
and hyosc!amine alkaloids); synthetic antihistaminics (dramamine, nautamine), or
chlorpromazine.
The following measures are recomnmended for persons susceptible to
motion sickness during airplane flight: chlorpromazine or antihistaminics prior to
departure and use of belladenaldexamphetamine suppository at the first symptom.

3,739
Nayler, J.L.
". ]oy.

1932

Aero Soc.

THE EFFECT OF ACCELERATIONS ON HUMAN BEINGS.
36:251

3,740
Naylor, J.L.
1932
MAN'S ABILITY TO WITHSTAND HIGH ACCELERATIONS STUDIED.
Astronautics, pp. 6-7.
20 June, 1932.

3,741
Neal,

R.

1926

VISUAL LOCALIZATION OF THE VERTICAL Amr. J.

Psychol.,

37:287

-

1,13C-

3,742
1961
FEASIBILITY STUDY OF AN INFLATABLE TYPE STABILIZATION
Nebiker, F.R.
AND DECELERATION SYSTEM FOR KIGH-ALTITUDE AND HIGH-SPEED .ECOVERY.
oec. 1961.
(Goodyear Aircraft Corp., Akron, Ohio) WADD TR 60-182,
ASTIA AD 272 754.

ABSTRACT: On the basis of the theretlcal and experimental wind tunnel test
data obtained, it was concluded th-it an inflatable sphere is a practicable
stabilization and deceleration system for initial recovery from high-altitude,
high-speed flight regimes (..p co Mach 4.0 at 200,000 feet).
Inflatable spheres
tested were fabricated utilizing standard manufacturing methoc; and readily
available materials.
The recovery system tested exhibited considerable
potential as an initial stabilization and deceleration recovery system for a
disoriented or tumbling high-altitude, high-speed payload.
Included are
theoretical and wind tunnel test data on the effects of various shaped primary
bodies on a seccndary ppherical body at various trailing distances.
Also
included is a limited amunt of experimental data on flight testing of a fullscale operational unit.
(Author)

3,743
Neely, S.E., & R.'H. Shannon
1958
VERTEBRAL FRACTURES IN SURVIVORS OF
MILITARY AIRCRAFT ACCIDENTS.
J. Aviation Med. 29(10):750-753, Oct. 1958.
SUMMARY:
Vertebral. tractures are a significant problem in the medical management ur aircrart accident survivors.
The responsible medical officer should be
prepared to recognize and handle this type of injury.
Because the rate of these
injuries is increasing, improved methods of restraint and protection for the
vertebral column must be found. , The most frequent type of major non-fatal injury, vertebral fracture, was examined and analyzed in terms of the role seats
and seat cushions play and in terms of the force factors involved.
Suggestions
for com•neracting the apparent causes of vertebral injury are set forth.

3,,
Neely, S. E., et al.
1960
INJURY AND FATALITY USAF AIRCRAFT ACCIDENTS
Rept. M-3-60.
(Directorate - Flight Safety and Missile Safety Research)
March 1960

3,745
1960 THE PRIDE OF THE 20TH CENTURY
Nefedov, P.
Izvestiya P. 1; 24 August 1961

I
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3,746
Neluvander, R.S. & H.T. Armstrong 1947 MOTION ASPECTS OF FLIGHT STIMULATION
Eng. Rept. No. 164.233
(ink Aviation Devices, Inc., Binghamton, New York)

3,747
Nelson, D.M.
1957
A MEANS OF OBTAINING HIGH ACCELERATION AT A LOW RATE
OF INCREASE IN TRACK TESTS WITH EXISTING SOLID-PROPELLANT MOTORS.
(Naval Ordnance Test Station, China Lake, Calif.)
NAVORD Report 5561,
ASTIA AD 140 402
1 June 1957.
ABSTRACT: A technique for obtaining high acceleration with low acceleration
rates in track testing, using ivailable solid-propellant rocket motors, is
described.
The technique consists of moiinting motors having 0iffering thrust
characteristics in opposite directions on a test sled and then firing the
-motors at certain' intervals so that the additive effect of their thrust
produces the desired acceleration and azceleration rate.
A comparison of
theoretically predicted and actual sled performance for s SNORT mistilecomponent test using this technique is made.
(Author)

3,748
Nelson, S.R.C.
1948
EJECTION OF PILOTS FROM AIRCRAFT
In Marcus, Henri et al, Shock and Vibration Bulletin No.
Rept. No. S-3229, Pp. 47-58, ASTIA ATI 75 153

7,

Naval Research

ABSTRACT: Tolerance to vertical accelerations and resistance of the body to
forces of certain durations are discussed.
Observations are made on the effects
of air blast upon t!e body. Safety harness and related automatic devices are
described.
The problems of installing the gear in aircraft and educating the
pilots in the use of the equipments are outlined.

3,749
Ne.b--.t, H.K.P.
1954 NOTES ON THE RESPONSE OF A LINEAR VIBRATICN SYSTEM TO
IPACT LOADING (Royal Aircraft Establishment, Ct. Brit.) March 1954, ASTIA
AD-31 376
ABSTRACT:
"In the course of investigations into the effect of impact loading
the general equations for deflection, velocity and accelerition of a linear
system of one degree of fri'edom with velocity damping have been derived for a
case of a mass being dropped onto a spring (with negligible mass).
Response
curves are plotted and discussed for two idealized cases of aircraft landing,

S#140-

and for a drop table test. The possible errors for a proposed integrating
touch-down velocity meter are discussed. Frequency spectrr for three typical
impact curves have been computed, and the error introduced whea measuring twe
impact with an accelerometer of inadequate frequency response is discussed."

(RAE summary)

3,750
Neubert, H. K. P'., & R. W. Corbin
1954
A NEW BARIUM TITANATE ACCELERATION
TRANSDUCER OF A HIGH SENSITIVITY.
(Royal Aircraft Establishment, Great
Britain) TN No. INSTN. 147, Dec. 19S4

ABSTRACT:
A general purpose barium titanate acceleration transducer has been
designed and two prototypes have been tested for their sensitivity, linearity
and frequency response.
Errors due to transverse acceleration and temperature
are discussed.
Its output voltage is comparable with that of vibration transducers of the moving coil type and with acceleration transducers of '-eunbonded
strain gauge type, but it covers a wider field than any of these in tange as
well as in frequency.

3,751
Neukirch, F.
1937 EINE VERSUCHSPERSON MIT AUSGESPROC1TENFN XNDERUNGEN DES
KREISLAUFES BEI STELLUNGSWECHSEL
(A Test Subject with Pronounced Changes
in the Circulation During Change of Position)
Skandinavisches Archiv fUr Physiologie (Berlin) 77: 60-62

3,752
Neuman, H. Aug. 1956 AT THE AEROMEDICAL SECTION OF THE LEAM.NED MEDICAL COUNCIL
ATTACHED TO THE CHIEF OF THE MAIN MILITARY ADMINISTRATION. (AF Technical
Translation, AFOIN, Rept. AF 1019403, 13 Aug. 1956)

3,753
Neumann, H. L., J. F. Hegenwald, Jr., & W. R. Santschi
1962
HUMAN SUBJECT
GROUND AND WATER IMPACT TESTS OF THE XB-70 ESCAPE CAPSULE.
(Paper, 33rd
Annual Meeting of the Aerospace Medical Assoc., 9-12 Apr. 1962, Atlantic
City, N. J.)

ABSTRACT:
A testing program was accompl ished to -vallidate the performance- of the
capsule during ground and water impact.
Tri-axial acceleration histories were

-

1,141

-

obtained for capsule se3t structures and for the head and chest of both anthropoiimulating des'.gn parachute deemetric dummy and human subjects under conditions
The enginee, ng aspects if the impact attenuation system are
cenc velocities.
described briefly as well as test methodology akd faciliti- . Physiological
responses to the impacts are discussed and acceleration and photographic data of
(J. Aerospace Medicine 33(3):366,
dummy and human subjects are correlated.
1962)
Mar.

3,754

J.

WHAT IS A "BLACKOUT"?

1946

Neustater, W.L.

A STUDY OF FIFTY CASES.

fol. AM M. Corps 85:139-142

ABSTRACT: Of the 50 cares examined, 25 described a loss of consciousneis.
16 a blacking out of tie visual field with no loss of consciousness or hearing
It is
and 9 are described .trious oymptoms to which the term did not apply.
stated that 45 of the 5C cases s)aowed a history of psycho-neurosis.

3,753
TRAININ

1959

J.

Newbauer,

Astronautics,

Pp.

1959.

Sept.

This article is a rv i',
ABSTRACT:
Project Mercury astronauts it La,' ,

AN ASTRONAUT.
31

vkhedule majrtatne,! by the seven
ý'i %
y Research Centex -n preraration for the

first man-in-space flight.

3,756
Newell, H E., Jr.
RESEARCH TOOL.
Medicine

ri. Mex.:

of

ROCKET AS A
CHARACTFP1, TIC'S i4 TRE HIGH-ALTITUDE
1952
Physics and
eds.,
Jr.,
& k' u. Benson,
In Wnite, C. S

the Upper A~t'n~spK,'

Univ.

A

of New Mexico Press,

Study of the

1952)

pp.

Aeropause

(Albuquerque,

405-411

3,7")7

Newell,

H. E.,

Jr.

Aviation Week

ABSTRACT:

Both the

U.S.,

1959
71:36,

U.

S.,

37,

41,

RUSSIAN SPACE EFFORTS COMPARED
43, 47,

and Soviet

valuable scientific results.

49-50,

satellites

Dec.

1959

and space probes have

produced

Some spectacular discoveries and achievements are

. 1,142

-

shown in table form.
In addition to the more spectacular outnut,-satellite and
space-probe flights are turninS out a steady flow of information and results
that build up gradually an impressive advancement of mankind's knowledge of the
earth and outer space.
This review relates the impression that U. S. and USSR
scientists are at about equal stages of advancement.

3,758
A WORLD IN SPACE
1963
Newell, H. E.
(National Aeronautics and Space Administration,
NASA AL-B-2-63; N63-13744; Feb. 1963

Washington, D. C.)

The following areaa of space exploration are discussed: geophysics,
ABSTRACT:
astronomy, cosmology, extraterrestrial life, manned space flight, space engineering, space environment, measuremett of space phenomena, and space phenomena cn
(NASA)
earth.

3,759
Newton, J. A.
1951
THE HUMAN FACTOR IN AIRCRAFT ACCIDENTS.
J. Royal Aeronautical Society 55(482):110-115, Feb. 1951
ABSTRACT: It bas been claimed that flying accidents are inevitable due to
the necessary reliance on the sKill, judgment, memory, and physical and
psychological conditions of the human being.
S'ince human error in aircraft
operation' is less likely to be reduced hy improving the hum-, being than
by simplifying the task given him, efforts to reduce accidenLs by providing
better personnel and training have not produced an appreciAble result. Too
high a dependence has been placed on the infallibility of the human organism
in every aspect of aerial operation. Everyone in aviation shculd realize
the limits to which man can be subjected.
Most pilots go through four stages in their pilot careers.
In the first,
flying is exciting and glamorous, bringing a sense of ptower which may lead
the pilot to take undue risks unknowingly.
At this time his mind can be
molded in the wise use of his powers
The second stage (reached usually
after two to four years of experience) way occur gradually or abruptly; the
newness has worn ofi, and the pilot has learned the structural, mechanical
and performance limitations of his plane and appreciates the hazards of
flying. After about ten years, the third psychological stage is reached,
characterized by gradual increase in conservatism.
Sustained stresses at
work or at home may have produced a marked appreolension towards his occupation.
This occasions one of the most critical situations in the career of an
airman--the conflict between necessity (to earn a living by flying) and fear
(of flying) creates a tension. The fourth stage is not usually reached
until the late thirties when the ainnan has successfully passed through the
preceding stages and has acquired that. conservatism resulting from increased
age and sagacity.

" 1,143"

hard to detect every case of
In selecting flying personnel, it is still
imbalance, nor will careful initial selection entirely eliminate possible
later deterioration.
(I)
Accidents directly attributed to human error are normally classed as:
(2) poor technique, (3) disobedience of orders, (4)careErrors of judgme•r,
These main causes result from lack of experience
lessness, (5) negligence.
(perhaps the main cause of accidencs), poor physical condition or the
presence of physical defects, the psychological condition of the airman at
the time, or poor reaction. Temperament and habit play a big role in
(Journal of Aviation Medicine 23(l):89, Feb. 1952)
accident frequency.

3.,760
Newton. John M. 1959 TRAINING EFFECTIVENESS AS A FUNCTION OF SIMULATOR
COMPLEXITY
(U.S. Naval Training Device Center, Port Washington, New York) Technical
ASTIA AD 230 996
Report: NAVTRADEVCEN 45, I
ABSTRACT: The purpose of this study was to compare the effectiveness of
training devices having various degrees of simulation of an operation task.
The task selected for study was one-man control in course and depth ot a highspeed submarine.
The performance of depth cianging only, course changing only
ard simultaneous depth and course changing were measured on submarine steering
and diving trainers.
Although there were no significant differences among the
proficiency scores obtained under the 5 cond tions, the general trend is for the
mean scores to be ranked ia order of simulat~r complexity.
Thus, scores of the
subjects trained on the same simulator on wh ch they were tested were consistentl1
higher; subjects trained on the PACE compute were second, followed by those
trained with the 20-amplifier Donner ccmi.ute , 18-amplifier Donner computer with
motion in tilt-table and the 18-amplifier Do ner computer with no motion in the
tilt-table. For training device design, thi• study provides valuable information
on the degree to which an operational situat on can be simulated for effective
training to occur. The results of thia stud indicate that the submarine
equations of motion can be satisfactorily approximated by an analog computer
program employing either 18 or 20 amplifiers.
However, in view of the Increase
in effectiveness at relatively small increase in cost, the 20-amplifier trainer
is recommended.

3,761
New York Academy of Sciences
1958 SYMPOSI"Uh ON MAN IN SPACE: A TOOL AND
PROGRAM FOR THE STUDY OF SOCIAL CHANGE.
Ann. N.Y. ,cad. Sci. 72:167-214

CONlTENTS:
Michael, D.N
Man in Space: a tool and Program for the study of social
changes
Lasswell, H.D. Men in space
Frank,

L.K.

Cultural implications of

n in space

/
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DYNAMIC RESPONSE OF RESTRAINED SUBJECT DURING ABRUPT
1`54
Nichols, G.
(Northrop Aircraft Inc., Hawtborne, Calif.)
DECELERATION.
Rept. No. NAI-54-585
ABSTRACT: The tolerance of the human body to the forces, external and
internal, encountered during periods of abrupt deceleration has become a
factor of considerable importance in modern aviation. When a decelerating
force is applied to the supporting vehicle, the subject is exposed to a
The G-time pattern of force
realistic condition of abrupt deceleration.
applied to the supporting test vehicle can be controlled within limitationa
of the test facility. The G-time pattern encountered by a restrained
subject, however, is a dependent complex function---the dynamic response of
the combined subject restraint system to the basic forcing function (G-time
The object of this study is to
pattern) applied to the supporting vehicle.
involved in the action and
variables
many
the
of
relationship
indicate the
the effect that varying the
furnctions,
forcing
sic
b
given
for
determine,
to
characteristics of various%Ilements of the system has upon tIhe response force
patterns imposed upon the restrained subject.

3,763
FOR HUMAN CENTRIFUGE (Naval
1957 CHANGES IN AIRC-KAFT SIMULATION
57-44-0h,
Nicholson, F.T.
Pennsylvania) NADC Technical Note
Air Development Center, Johnsville,
30 July 1957

3,764
1954 DESIGN OF THE LIFE COMPARTMENT NECESSARY FOR SPACE TRAVEL
Nicoll, N.R.
13:277-282, Sept. 1954
Brit. Interplan. Soc. J.
dealt
ABSTRACT: The composition of the life compartment of a spaceship is
realistic.
being
as
developed
with and an overall we'.ght of under one ton is
for
The compartment is of double-wall construction, containing equipment
of
survival
the
for
necessities
other
and
g
in
atosphere control, variations
a crew of thirteen for 15 days.

3,76i
ITS
GRAVITY AND ITS REpERCUSSIONS ON MAN.- STUDY OF
1961
lieto Bo ue M.
pHYSIOLOGICAL ACTION IN "TERRESTRIAL MAN" FOR THE PURPOSE OF UNDERSTANDING ITS ACTION ON "PLANETARY MAN"In Bol. Cons. Gen. Coieg. Med. Esp. 24: 11-32, April 1961 (Spain)
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1962
MY ZHILI I RABOTALI V KOSW)SE
Nikolaev, A.G. & P.R. Popovich
(We Lived and Worked in Space) Priroda (Moskva), (9):10-16, Sept. 1962

ABSTRACT: The authors relate their experiences on the orbital flights of
Vostok-3 and Vostok-4.
While in flight, they did not experience vestibular
disturbances, lack of appetite, or insomnia.
No unpleasant sensations resulted
when moving in the cabin.
They regard a six-hour sleep as adequate.
Psychologically the most unpleasant moment during the flight was the re-entry.
In the
opinion of both cosmonauts, a prolonged space flight does not impair the
physical capacity of the human organism. (Aerospace Med. 34(8):769' Aug. 1963)

3,767
Nikolayev, A. 1960 ASTRONAUTS ARE DONNING HEIMETS
Sovetskaya Rossiya (Moscow) P. 4; 19 May 1960.
ABSTRACT: This article deals with the medical and biological problems which
must yet be solved before a human astronaut can be sent into interplanetary
The principle factor which adversely affects the organisms of humans
space.
Another problem is great
and animals at high altitudes is oxygen insufficiency.
acceleration during take-off. Acceleration seriously affects blood circulation
unless the passenger is wearing an anti-G suit. Weightlessness is the third
important problem that will be encountered beyond the earth's gravitational
pull. Absence of gravitational pull'is beneficial to the heart.
Respiration
and the function of the gastrointestinal tract change substantially in outer
space.
Disruption in muscular coordination and disorientation -have been noted
during the period of weightlessness.
Supplying the crew of a space vehicle
with food and water is a difficult problem.
(CARI)

3,768
Nikolaye%, A. 1960 ASTRONAUTS PUT ON SPACE SUITS
Sovetskaya Rossiya r. 4; 19 May 1960.

3,769
Novikov, K. & B. Shchandronov 1960 ALTITUDE IS 450 km
Sovetskaya Rossiya P. 4; 20 May 1960.
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Niven, J.I. and Graybiel, A.
1953
DIRECTIONAL SENSITIVITY OF SfICIRCULAR
CANALS FOLLOWING UNILATERAL LABYRINTHECTOMY IN MAN.
J. ApDP Physiol. 6(6):379-386
ABSTRACT:
It has been established that angular acceleration-is a sufficient
stimulus for the semicircular canals. Another problem, that of whether a
given semicircular canal may respond to rotation in either direction in its
own plane, has not been answered As satisfactorily.
One school of thought
holds that response is unilateral, in the direction of votation.
The Other
holds that there is a two-way response in a given canal, depend'ng on the
direction of rotation.
In this study, to find the responses in humans, tests of the duration of' oculogyrol Illusion were made in patients who had had one labyrinth removed.
Periods
of twelve to twenty-nine me'nths had elapsed between the operation and these experiments.
The patients were exposed to clockwise and counterc l ockwise rotations
at speeds of 1 to 10 rpm. The duration of the oculogyrol illusion and of sensations of apparent bodily rotation after motion was stopped were used as indicants
of vestibular functions.
Contrary to expectation, no consistent differences were
found in durations following rotation in both directions.
The theory of unidirectional sensitivity has been generally attributed to
Ewald's Law).
He stated that the horizontal semicircular canal is maximally
stimulated by an ampullopetal flow of the (-idolymph causing nystagmus toward
the side of the maximally stimulated canal,
and minimally stimulated by anpullofugal flow causing nystagmus to the oppostie side. Actually, the findings in
this study seem to support a didirectional sensitivity although with a bias in
favor of a particular direction.
The phrase "directional preponderance" as used
by some workers would be preferable.

3,771
Niven, J. I., & A. Graybiel
1953
POSTURAL EQUILIBRIUM IN MAN FOLLOWING
UNILATERAL LABYRINTHECTOMY.
(Naval School of Aviation Medicine, Pensacola,
Fla.) Proj. MR005.13-6001.I.34., 16 Jan. 1953, ASTIA AD-8763
ABSTRACt
Standing tests are not of value in discriminating unilateral malfunctioring of the otolith organs.
There is no especial advantage in the use
of tilted standing boards and indeed, at angles of tilt
greater than 200,
effects due to loss of equilibration may be confounded with those due to the
overcoming of sliaing friction. Five individuals with unilateral labyrinthectomy displayed a considerable reduction in the length of time they were P-ble
to mainiain a standing position on one leg with vision extl,,ded.
Average
times r nged from 2.06 to 5.83 seconds with the right leg and 2.36 to 5.75
seconds with the left leg.
(Authors' summary)

I
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3,772
Wiven, J. I., & A. Graybiel
1953
RESIDUAL EFFECTS ATTRIBUTABLE TO THE SEMICIRCULAR CANALS FOLLOWIFG UNILATERAL LABYRINTHECTOMT IN MAN.
(Naval School
of Aviation Medicine, Pensacola, Fla.) Proj. MR005.13-6001.!.36.,
21 May 1953
ASTIA AD-17 610
ABSTRACT:
It is known that angular acceleration is a sufficient stimulus for
the semicircular canala.
It has not been established so well as to whether
the response of individual canals is bidirectional or unidirectional,
especially in the case of man. Ewald's Law states that a given horizontal semi
circular canal is maximally sensitive to ampulopetal flow resulting from ipsila
teral rotation.
In this study five unilaterally-labyrinthectomized, female
subjects were exposed to clockwise and counterclockwise rotations at speeds
of 1 to 10 rpm. The duration of the oculogyral illusion and of sensations of
apparent bodily rotation following cesation of rotation were used as indicants
of vestibular functions.
Contrary to expectation, no consistent significant
differences could be found in durations following rotation in both directions.
It was concluded that Ewald's Law as usually defined does not hold for man.
(AuthorsJ summary)

3,773
Niven, J.1.
1958
PREVIEW OF THE HUMAN ANGULAR ACCEIRATION DEVICK.
Contact 16(l) :26-28.

3,774
Niven, J. I., & W. C. Hixson
1961
FREQUENCY RESPONSE OF THE HUMAN SEMICIRCULAR CANALS.
I. STEADY-STATE OCULAR NYSTAGMUS RESPONSE TO HIGH-LEWEL
SINUSOIDAL ANGULAR ROTATIONS.
(Naval School of Aviation Medicine, Pensacola,
Fla.; In cooperation with National Aeronautics and Space Administration)
Rept. No. 58; Proj. MR005.13-6001; ASTIA AD-262 788; 10 March 1961
ABSTRACT:
The use of a transition technique for quantifying nystagmic response
to semicircular canal stimulation by high level, sinusoidal angular accelerations
is presented. The frequency response characteristics were evaluated from corneoretinal potential recordings obtained at rotation frequencies from 0.02 to 0.20
cps with a constant peak acceleration of 40 degrees.
It wasfound that the human
labyrinth behaves as a heavily-damped, second-order mechanical system during
steady-state stimulation.
(AUTHOR)

3,775
Noble, C E.
1949
THE PERCEPTION OF THE VERTICAL.
III. THE VISUAL VERTICAL
AS A FUNCTION OF CmNTRIFUGAL AND GRAVITATIONAL FORCES.
J. Exp. Psychol.
39(6):839-850, Dec. 1949
SUMIMRY-:

1. This research has been concerneO with establishing the quantitatiV*
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relathinship obtaining between the resultant of centrifugal and gravitational
forces and the judgment of visual verticality in three Ss deprived of a visual
frame of reference in a human centrifuge.
2.
The experimental procedure was as follows:
So were placed individually
in a human cenLrifuge and exposed to eight different velocities of rotation. A
luminous line was presented in darknes3, and S was required to adjust it to
phenomenal verticality a number of times under both stationary and rotary conditions, according to the psychophysical method of average error.
3. Statistical analysis of the data was made in ter-m of constant and
variable errors.
4.
i,,e f.tifiinveotigateý hes Lcen f£ound tc az a Ineer relatinnseh4ip
i.e., the visual vertical varies directly with the angle of resultant force.
5.
There were individual differences in constant and variable errors
during stationary conditions, but the combined data indicated that judgment of
the visual vertical was both accurate (UK - - 0.380) and percise (a - 1.300).
6.
Intra-individual differences were greater during rotation than during
stationary conditions.
7. These findings are interpreted as confirmation of Mach's hypothesis of
the pbysical force determinants of psychological verticality.
They are also
consistent with the viewpoint that visual orientation, under the conditions of
these experiments, it primarily dependent upon somesthetic fictors rather than
upon visual Gestalten.

3,776
Noble, Clyde E..
1949 THE PERCEPTION OF THE VERTICAL.
IV. THE VISUAL VERTICAL
AS A FUNCTION OF CENTRIFUGAL AND GRAVITATIONAL FORCES
(U.S. Naval School of Aviat. Med., Pensacola, Fla. and Tulane University, La.)
Joint Project Report No. 7 Proj. NM 001 037
ASTIA ATI 80 465
See also: J. Exper. Psych. 39: 839
ABSTRACT: This investigation was designed to establish'ithe quantitative relationship obtained between the resultant of centrifugal and gravitational forces and
the perception of the visual vertical in humans deprived of a visual frame of
reference.
Three Us were used in a series of experiments in a human centrifuge
which was provided with blackout arrangements and electrical devices for recording
the angle of resultant force and Ss determinations of the visual vertical.
Ss were exposed to eight velocities of rotation, varying from 4 rpm. to 11 rpm.
They were required to adjust a luminous collimated line to phenomenal vertically
a number of times under both stationary and rotary conditions, according to the
psychophysical method average error. The results of these experiments are
interpreted as evidence in support of Mach's hyp,-thesis, that subjects adjust the
visual vertical in accordance with the resultant of centrifugal and gravitational
forces.
They are also consistent with the viewpoint that visual orientation,
under the specified conditions, is primarily dependent upon postural factors.
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TRE VISUAL VERTICAL
THE PERCEPTION OF TME VERTICAL. IV.
1949
AS A FUNCTION OF CENTRIFUGAL AND GRAVITATIONAL FORCES.

noble, C.E.

39: 839J. Exper. Psych.
See also: U.S. Naval School of Aviat. Med.,
001 037

Joint Rept.

No.

Pensacola, Fla.

Proj. NM

7 with Tulane University

ABSTRACT: The quantitative relationship between the resultant of centrifugal
and gravitational forces, and the perception of the visual vertical in humans
The experiments were
deprived of a visual frame of teference, was established.
performed on a human centrifuge provided with blackout arrangements and electrical
devices for re:ording the angle of resultant force and the test-subjectss
analysis of the data was
determinations u f 'htrqti4tical
"±g.-l ,re-1.
The visual vertical was found to
made in terms of constant and variable errors.
The results of the exveriments
vary directly with the angle of resultant force.
are interpreted as evidence in support of Mach's hypothesis that subjects adjust
the visual vertical in accordance with the resultant of centrifugal and gravitat
tional forces.

3,778

Noble, H & L.P. Domzalski

1961
EVALUATION OF mUMAN SuzJECT REACTIONI
IN THE FORWARD AND AFT FACING SEATED POSITIONS.
(Air Crew Equipment Lab., Naval Air Material Center, Philadelphia, Pa.)
Report No. NAMC-ACEL-424, 9 Feb. 1961.
ASTIA AD 259 071

ABSTRACT: This report presents a comparative examination of the reactions
of human subjects to simulated crash acceleration forces, when seated in a
standard Navy passenger seat aligned in either the forward of aft facing
position. Environmental parameters such as seat acceleration, and velocity;
anthropomorphic dumey motion and acceleration; human subject motion and
acceleration; and distribution of seat aember load& during a series of
simulated crashes ace discussed.
(Author)

3,779
Noble, R.L. & J.B. Collip 1942 A QUANTITATIVE METHOD FOR THE PRODUCTION OF
EXPERIMENTAL TRAUMATIC SHOCK WITHOUT HEMORRHAGE Quart J. Exper. Physiol..,
31:187

3,780
Noble, R. L.
ANIMALS.

1945
OBSERVATIO0S ON VARIOUS TYPES OF MOTION CAUSING VOMITING IN
Canad. 3. Res. E. 23:212-225
...
.
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Noble, R.L
8:49

STUDIES ON EXPERIMENTAL MOTION SICKNESS Bull New Eng. Med.

1946

C t.,

3,782
1

TREATMENT OF EXPERIMENTAL MOTION SICKNESS IN HUMANS.
Noble, R.L.
1946
can..i. Res. E. 24:10-20

3,783
1947
Noble, R.L., E.A. Sellers, and C.H. Best
SICKNESS ( A REVIEW OF THERAPEUTIC STUDIES).

THE TREATMENT OF MIDTION
Canad. M.A.J.,.56:417

3,784
Noble, R.L.

1948

MOTION SICKNESS: WITH SPECIA1 REFERENCE TO AIRSICKNESS.

Practitioner 160:453-458.

3,785

Noble, R.L. & N.B.G. Taylor
AFTER HEMORRVAGE,

J. Physiol.

FAINTING,

1953

ANTIDIEURETIC SUBSTANCES IN HUMAN URINE

DEHYDRATION AND ACCELERATION.

122:220-237

ABSTRACT: The urine of human subjects, voided after venesection, fainting and
black-out due to centripetal acceleration, has been extracted by a method
employing adsorption on zinc ferrocyanide and the extracts tested for antidiuretic activity by the rat method of Burn.
In fourteen venesection experiments, seven subjects fainted and seven did not.
There was no quantitative correlation between the amount of blood withdrawn and
the occurrence of fainting.
Three additional subjects fainted following physical or psychi,
associated with venesection or more than slight blood 10,..

trauma not

All subjects who fainted subsequently excreted an antidiuretic substance in the
urine.
No antidiuretic substance was found: (1) in the urine of subjects who did not

faint; (2) in the pre-syncopal urine of the subjects who fainted; and (3)
urine voided before or after black-out.

in the
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The failure to detect antidiuretic substance in the urine of normal subjects
should not be taken as a statement that such urine contains no anti-duretic
substance.
The point to be made is that, under 6andardized conditions of
extraction and assay, antidiuretic substance was found under experimental
conditions and not in the controls.
The excretion of antidiuretic substance appears to be related directly to
fainting and only indirectly to the stimulus which initiates the faint or to
cerebral anoxia.
Fainting and black-out are basically different reactions.
Our observations are in agreement with the hypothesis of Brun et al. that
there is a liberation of hormone from the neurohypophysis during or after
fainting.

3,786
Noble, R.L.
1955 MEDICATION FOR MOTION SICKNESS PRIOR TO AND DURING WORLD
WAR II. Int Rec Med 168: 1-12, Jan 1955
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1962
DECREASES IN
Nolan, A. C., H. W. Marshall, L. Cronin, & F. H. Wood
ARTERIAL OXYGEN $ATUiATION AS AN INDICATOR OF CARDIOPULMONARY STRESS DURING
(Paper, 33rd Annual Mteting of the Aerospace
FORWARD (+Gx) ACCELERATION.
Medical Assoc., Atlantic City, N. J., 9-12 April 1962)

ABSTRACT:
Blood oxygen saturation was recorded by ear oximetry and by cuvette
oximetry in blood withdrawn continuously from the radial artery during 3-4 minutes
Observations were made when air and
st
2.1, 3.7, 5.4 and 6.5 G in eight subjects.
99.6% oxygen were breathed.
Thoracic roentgenograms were obtained before the 3050 seconds and 5 minutes after 5.4 and 6.5 G. In five subjects pressure was
recorded in the aorta, radial artery, right atrium, esophagus and rectum (intraabdominal).
While air was breathed, a progressive decrease in arterial oxygen
saturation from control value of 97.5% occurred with increasing levels of G, beginning about 10-25 seconds after onset of peak acceleration, which attainad a
stable level of 87.5% by cuvette and 86% by earpiece after 130 seconds at 5.4 G.
When the centrifuge was stopped, a return toward control value occurred, but
recovery was incomplete during the ensuing I minute or more.
When oxygen was
breathed,
the decrease was prevented or its onset delayed, and its magnitude
reduced, 93% being the minimal figure obtained.
Comparative studies in the mercury
couch (legs flexed) position and .ith legs extended parallel to the floor of the
cock-)It yielded closely similar results.
Progressive increase in right atrial
pressure occurred with increasing G, reaching a mean of 29 mm. Hg (3 times control)
at 5.2 G. Esophageal pressure increased similarly, but to a lesser mean of 20 mnn.
Hg (control -1) at 5.2 G. It is postulated that the oxygen desaturation is due to
blood flow past atelectatic alveoli in dependent portions of lungs, atelectasis
resulting from increased segmental blood volume and pressure due to hydrostatic
effects, plus an apparent increase in intrathoracic pressure.
Changes indicative
of atelectasis in lower lung fields were demonstrable roentgenographically after
exposures to 5.4 and 6.5 G when oxygen was breathed.
(J. Aerospace Medicine
33(3):347, Mar. 1962)
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Nolan, A.C., H.W. Marshall, L. Cronin, W.F. Sutterer & E.H. Wood 1963 DECREASES
IN ARTERIAL OXYGEN SATURATION AND ASSOCIATED CHANGES IN PRESSURES AND
ROENTGENOGRAPHIC APPEARANCE OF THE THORAX DURING FORWARD (+Gx) ACCELERATION
Aerospace Medicine 34(9): 797-813
Progressive decreases in arterial oxygen saturation with increasing
ABSTRACT:
degrees of forward acceleration have demonstrated in eight normal subjects.
At 5.6 G, arterial oxygen saturation began to decrease from the control value of
977, after about 10 to 20 seconds and reached an average value of 86% after
Changes compatible with atelectosis were seen' in
130 seconds of exposure.
thoracic roentgenograms made after cxposures to 5.6 and 6.4 G when 99.67. oxygen
It is postulated that arterial desaturation during forward
was breathed.
deceleration is due to flow of pulmonary capillary blood past poorly ventilated
or atele%-.aLIc aiveoli in dependent portions of the lungs, so that large venoThe atelectosis is thought to result from the
arterial shunts are created.
increased effective weight of the blood and lung parenchyma caused by acceleration
resulting in increased segmental blood volume, increases in intravascular and
extravascular pressures due to hydrontatic effects in the dependent regions of
the lungs plus associated increases in intrapleural pressure in these regions.

3,789
1951 DESCENT FROM SATELLITE ORBITS USING AERODYNAMIC BRAKING
Nonweiler, T.
Brit. Interplan. Soc. J. 10:258-274, Nov. 1951.
Also in Carter, L.J. ed. The Artificial Satellite.
Second International Congress on Astronautics (London,
Society, 1952), pp. 26-42.

Proceedings of the
British Interplanetary
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1960 CENTRIFUGE PROGRAM FOR A3J-l SPIN SLMULATION,
North American Aviation'
(North American Aviation, Inc., Los Angeles,
1960.
JANUARY,
ENCLOSURES 8-20,
Calif.)

3,791
1960 TECHNICAL FEATURES OF THE DYNAMIC
North American Aviation, Inc.
Report No, NA 60
(Columbus, Ohio)
FLIGHT SIMULATOR (G SEAT).
H-442, 12 Sept. 1960.
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B-70
B
1961
AERIAL AND SLED TESTING OF :
North American Aviation, Inc.,
(North American Aviation, Inc., Los Angeles)
AIRCREW ESCAPE CAPSULE.
Rept. no. NA b0-1133,
ASTIA AD-268 511,
Oct. 1960

ABSTRACT: Aerial and sled ejection tests are described wherein the B-70
escape capsule has passed or favorably exceeded specification in the following
categories:
(1) parachute deployment through complete range of indicated
airspeeds.
(2) rate of descent; (3) low altitude airdrops ofcapsule; (4)
20,000 and 40,000 ft airdrops of capsule; and (5) safe escape a't ground level
at airspeeds of 90 knots through maximum.
Remaining to b- tested are performance at high Mach number and high dynamic pressure, with continued development
in the areas of ground and water impact and environmental control.
(Author)

3,793
North American Aviation, Inc.
1961 PROJECT APOLLO; PRE-CONTRACTURAL DOCUMENTATION
AND ORBITAL RENDEZVOUS: A LITERATURE SURVEY (North American Aviation, Inq.
Downey, Calif.) Rept. no. SID 61-470, 29 Dec. 1961

"•'ABSTRACT:

A review of literature on Project Apollo and Orbital Rendezvous, in two
parts, from August 1959 to December 4, 1961 is given.
The references are li3ted
alphabetically byccorporate author and periodical title in one alphabet.
Following
the bibliography are both author and subject indexes. (Author)

3,794
North American Aviation, Inc.
1962 PARAGLADER SPACE SCIENCES COMMITTEE
BRIEFING (North American Aviation, Inc. Space and Information Systems
Div., Downey, Calif.)20 July 1962 NAA-SID-62-915

3,795
North Atlantic Treaty Organization
1955
COLLECTED PAPEF.S ON AVIATION
MEDICINE.
( presented at Aero Medical panel meetings of the Advisory Group
for Aeronautical Research and Development, Palais de Chaillot, Paris.)
(London: Butterworth Scientific Publications, 1955)
See entry under AGARD,

NATO

1955.
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3,796
North, W. C., & J. A. Wells
1952
MODIFICATION BY PREVIOUS TRAUMA AND TEMPERATURE OF TOLERANCE TO TUMBLING SHOCK IN RATS.
(Dept. of Pharmacology,' Northwestern Univ. Med. School, Chicago, Ill.)

ABSTRACT:
It has been reported that rats subjected to previous trauma become
resistant to an otherwise surely fatal amount of tumbling by the method of Noble
and Collip.
In our studies a significant degree of protection from normally fatal
trauma (700 turns) was provided by tumbling rats at 400 turns 24 hours previously.
This protection was complete if the pretrauma was given 48 hours before, ind
absent if given 0.5, 3, or 6 hours prior to testing.
Another ex,)eriment demonstrated that the amount of preliminary t-auma was of importance; 100 and 200 turns
24 hours before tumbling did not confer tolerance to 700 turns, whereas 30C and
400 turns did. Tolerance thus acquired appears to persist over a period of at
least 6 months.
Variation in susceptibility to other types of shock with temperature change has been reported.
In our studies significant protection can be
conferred by heating rats at 40 degrees C. for 4 hours immediately after tumbling
is significantly greater than that of unheated controls.
Placing rats in A
refrigerator at 4 degrees C. for 4 hours before, or 4 hours after tumbling did not
alter their mortality. Adrenalectomized animals are more susceptible than i.Drmal
rats to this type of trauma, but prolonged administration of cortisone or ACTH
to intact rats failed to affect their susceptibility to tumbling.
(Federation Proceedings 11(l):380, 1952)

3,797
Northrop Aircraft Inc.,

'fr.

n.d. PHCTO,

CREW DECELERATION DEVICE.

This is a human decelerator--a device built in 1947 for producing
ABSTRACT:
and studying the effects on human beings of the conditions that occur in
crashing, ditching, and parachute-opening shock. Controlled decelerations
(coming to a full
up to 30 G for a duration of 0.1 second can be obtained.
s.up in 3 ft from 60 mph is equal to 46.6G)
This 1500 lb tubular--steel carriage operates on a 2,000 ft railroad track.
This decelSpeeds up to 200 mph are attained by using I to 4 rocket motors.
Ohio.
erator is now in the museum at Wrigbt-Patterson AFB,

3,798
Sept. 1946 INVESTIGATION OF BRAKE SHOES FOR CREW
Northrop Aircraft, Inc.
25 Sept. 1946 (not prepared for distriDECELERATION DEVICE, PROJECT 27.
bution)
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3,799'
Northrop Aircraft, Inc.
Oct. 1947 STATUS REPORT - CREW DECELERATION DEVICE,
PROJECT 27.
Rept. No. SP-1, 31 October 1947

3,800

Northrop Aircraft, Inc.
1955 NORTHROP DEMDNSTRATION DECELERATOR
Northrop Aircraft, Inc., Report Nr NAI-55-821, SeptembEr 1955.

31,801
Northrop Aircraft, Inc.
(Northrop Aircraft,

1955
Inc.,)

EQUIPMENT FOR ABRUPT DECELERATION EXPERIMENTATION
Rept. NAI-55-202, Feb. 21, 1955

3,802
Northrop Corporation
1960 THE SPACE STABILITY SIMULATOR, AN ADVANCED CONCEPT IN
SPACE TRAINING DEVICES DESIGNED AND ENGINEERED BY ADVANCED SYSTEMS SECTION
(Norair Division, Hawthorne, California) June 1960

3,803
Norton, F.H. and E.T. Allen
1921 ACCELERATIONS IN FLIGHT.
(National Advisory Comnmittee for Aeronautics) NACA Rept. No.

99.

3,804
ACCELEROMETER DESIGN.
1921
Norton, F.H. and F.P. Warner
(National Advisory Committee for Aeronautics) NACA Rept. No.

100

3,805
Norton, F.H. & T. Carroll
1923
THE VERTICAL, LONGITUDINAL AND LATERAL
ACCELERATIONS EXPERIENCED BY AN S .E. 5A AIRPLANE WHILE MANEUVERING.
(National Advisory Committee for Aeronautics, Washington, D.C.)
NACA Rept. No. 163.

. 1,156
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3,806
Norton, T.W., & L.E. Manning
1932
THE PHYSIOLOGY OF ACCELERATION.
ASTRONAUTICS, No. 21, 4-6, 20 July 1932

3,807
Noto, "I.and G. Sortino
1951
SINDROME DI KUMMEL-VERNEUIL APPARENTEMENTE CONSECUTIVA A INCIDENTE DI VOLO (Kummel-Verneuil Syndrome
Apparently Following An Airplane Accident)
Rivista di Medicina Aeronautica, Rome, 14:480-484, July-Sept. 1951

3,808
Notterman, J.M.
1960 VISUAL DSICRIMINATION OF VELOCITY AND ACCELERATION
(Princeton U., N.J.)
Project 9778(805); Contract AF 49(638)-381; AFOSR, DLS

ABSTRACT: Research will be undertaken on the human ability to detect velocity
and acceleration differences, and on the relation of perceived to actual velocity
as it influences response capability.
This exploratory work on the correlation
between the human's visual error-detection characteristics and error-correction
behavior has as its objectives the addition of new knowledge relating to
visual discriminatory processes, and theoretical implications with respect
to visual sensory and perceptual mechanisms.

3 ,809
UN LABORATORIO VOLANTE PER RICERCqE PSICO-FISIOLOGICHE.
1951
Numeroso, N.
(A Flying Laboratory For Psychophysiologic Research)
Rivista di Medicina Aeronautica, Rome, 14: 111-116, Jan.-March 1951

3,810
Nuttall, J. B., & W G. Sanford 1956 SPATIAL DISORIENTATION IN OPERATIONAL
FLYING. (Directorate of Flight Safety, USAF) Publication M-27-56, 12 Sept.
1956

3,811
Nuttall, J. B.
1958
THE PROBLEM OF SPATIAL DISORIENTATION.
J. American Medical Assoc. 166(5):431-438, Feb. 1958
ABSTRACT:
Eighteen cases of spatial disorientation due to illusions of
attitude and motion are sunmiarized in this article and used to illustrate the

"-1,157

"

frequency with wnich this type of disorientation causes aviation accidents.
The following factors contributing to the illusions of attitude and motion are
considered:
(1) misinterpretation of gravitational forces, (2) erroneous sensations of rotation, and (3) Coriolis acceleration, or the illusion caused by
head movement.
The recommendations which are made concern the more thorough
indoctrination of pilets in the causes of spatial disorientation and the necessity for better cockpit designs.

-1,L58

-

ACCELERATION
0

3,812
Oakes, W. F., & J. H. Hollis 1959 EFFECTS OF ACCELERATION FORCES ON LEVEA
Psychol. Rept. 5:143-147
PRESSING BY THE WHITE RAT.

3,813
CITES TSIOLKOVSKII ON IMMERSION IN LIQUID TO COUNTERACT G
1929
Oberth, H.
p. 108
Oldenburg, 1929)
(Munich:
In Wele zur Raumschiffahrt

3,814
ACCELERATION
1929
Oberth, H.
(Munich:
In Wege zur Raumschiffahrt

Oldenburg,

1929)

pp.

90-99

3,815
MENSCHEN IM WELTRAUM
1954
Oberth, H.
(Dusseldorf: Econ, 1954)
MAN INTO SPACE
English Translation:
(New York: Harper, 1957)

3,816
Oberth, Hermann
TRAVEL.
(New York:

1957
Harper,

KMN INTO SPACE,

NEW PROJECTS FOR ROCKET AND SPACE

1957)

"One of the earliest and most widely known of the rocket research
ABSTRACT:
pioneers gives here some of his theories regarding man's first ventures into
He discusses rocket satellites, the equipment necessary for individual
space.
survival, and the construction of space stations and vehicles for exploration
(Booklist 53:553, July 1957)
of the moon..."

-
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3,817
O'Bryan,

T.C.,

& H.G.

Hatch

1959

LIMITED INVESTIGATION OF CRUSHABLE STRUC-

TURES FOR ACCELEPATION PROTECTION OF OCCUPANTS OF VEHICLES AT LOW IMPACT

SPEEDS.
(National Aeionautics and Space Administration,
NASA Technical Note D-158, Oct. 1959.
ASTIA AD 227 649

Washington,

D.C)

ABSTRACT:
A limited investigation was made to determine the characteristics of
three materials to see how they can be applied for human protection against
accelerations encountered at low impact speeds.
As a result, if given man's
physiological tolerance to abrupt acceleration, which has not yet been well
defined, an alleviation system can be designed.
Foamed plastics require considerable depth to provide a given stopping distance for impact a1ieviation and
their use would require some control of rebound.
They can be made soft enough
to obtain the low onset of acceleration that may be necessary for man where depth
is not limited.
Aluminum honeycomb is an efficient material for impact load
alleviation from the standpoint of usable material depth and it exhibits very
little
rebound.
The stiffness of the material results in a very high initial
onset rate of acceleration.
For many installations this may be controlled by
reducing the initial
loading area of contact to get the material to start
failing.
(Author)

3,818
O'Donnell, A.
1958 LIST OF R.A.E. TRANSLATIONS ISSUED UP TO 30TH SEPTEMBER,
(Royal Aircraft Ertablishment, (Farnborough) Ministry of Supply, London, W.C.
Library Bibliography No. 208
October, 1958 ASTIA AD 214325

ABSTRACT:
This list
supersedes the previous list
A number of the earlier translations in this list
R.T.P. Translations, and have only been included

1958
2)

(Library Bibliography No. 191).
were subsequently issued as
for completeness.

3,819
O'Donnell, A.
1961
LIST OF R.A.E. TRANSLATIONS ISSUED UP TO 30TH
SEPTEMBER, 1961.
(Royal Aircraft Establishment, Farnborough)
Library Bibliography No. 231, Oct. 1961.
ASTlA AD 266614

ABSTRACT:
This list
sup-rsedes the previous list
(Library Bibliography No
225).
A number of the earlier translations in this list
were subsequently
issued as R.T.P. Translations, and have only been included for completeness.
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3,820

Ogg, Richard N.

1957

Aviation Week,

PILOT DESCRIBES STRATOCRUISER DITCHING.

66(12)133-142,

25

March 1957

3,821
Ogle, D.C.
87-91

1952

NEW CONCEPTS IN AVIATION MEDICINE Military Surgeon, 110(2):

ABSTRACT: The first part of the paper is dedicated to a brief review of the advances and problems of aviation medicine. Avi&tion medicine is not-as it is
widely believed- a "general practice" type of medical endeavor; it is a scienc*

and a profession in its own right, tying together a variety of branches of

medical and related natural sciences as well as engineering and such remote

fields as astronomy and meterorogy. - In the second part the author discusses
briefly, but in more detail, techniques developed recently to determine the
effects of aging on flight personnel. A laboratory method is discussed for
measuring the degree of physiological aging by making use of the correlation
between the cholesterol content of the blood and arteriosclerosis (atheromatosis
In conclusion, periodical, standardized,
aid airplane crews are recommended.

and exhaustive physical tests of pilot#

3,822
Ogle,

D.C.
1957
PEOPLE FOR SPACE VEHICLES: SPACE MEDICIqE.
In: The Age of Space, pp. 25-29. (Birmingham, Ala:
Southern Research Inst.

= 7)
ABSTRACT: Many areas must be fully studied before the selection and training
of human candidates suitable to withstand the traumatic influ nce of prolonged
space living. These include the provision of air, water, foo , and recreation
within the sealed space vehicle as well as devising a means o waste elimination . Consideration must also be given to the protection of the astronauts
from accelerative and decilerative forces; management of mono ony and the
break-off phenomenon, and protection from the hazards of magn tic storms,
cosmic and ultraviolet radiations, temperature extremes, and Ineteorites.

3,823
Ogle, D. C.
1957
MAN IN SPACE VEHICLE
U. S. Armed Forces Med. J. 8(11):1561--570,

ABSTRACT:

Nov.

1957.

Discusses the hazards of the upper atmosphere and

forces acting on man during a flight in

space.

e physiological

41,161

.

3,824
Ogle, D.C.

1958

THE THRESHOLD OF SPACE.A=

10:2-6.

ABSTRACT: An introduction to the ATXR's special issue 'The Human Facto: in
Space Travel."

3,825
Ohmura,

Y., M. Kawamata & M. Oshmia, Eds.
1959
SPACE MEDICINE
Summary trans. of mono. Uchu Igaku, Tokyo, 1959.
(Office of Technical Services, W shington, D.C.)
June 24, 1959
59-18432

ABSTRACT: The sum.mary translation consists of the title
of the book, the
preface, the table of contents, which lists 20 chapteu by 37 authors, and the
translation of 2 Japanese reference titles.

3,826
Okunev, R. A.
1961
EXPERIMENT ON THE USE OF HYPNOSIS AND SUGGESTION FOR THE
PROPHYLAXIS AND TREATMENT OF MOTION SICKNESS.
Voyenno-meditsiaskiy zhurnal
1961(12):72
ABSTRACT:
The author carried out. a special investigation to study the effectiveness of hypnosis in the prophylaxis and treatment of motion sickness in artificial
(revolving in a Barani chair) a natural (sea travel) conditions.
Sea sickness
was considerable reduced, treatment effectiveness being directly proportional to
the d-pth of the induced trance.
After the treatment course, which averaged about
30 sessions, bco'ter sessions were necessary at least twice weekly to maintain
effectiveness.
No harmful effects of treatment were recorded and machine conduct
ed sessions were as effective as those conducted by a medical hypnotist.

3,827
Oliver, R.E.
1957 THE DESIGN OF THREE HORIZONTAL MOMENTUM EXCHANGE WATER BRAKES
FOR THE U.S. NOTS 'SNORT' LIQUID ENGINE SLED (AER, Inc., Pasadena, Calif.)
Contract N123(60530)I186&A), NOTS TP 2390, NAVORD rept. no. 7024, Dec. 1957,
ASTIA AD-236 335
ABSTRACT: Three momentum exchange water brakes were designed to produce decelerations
of 10.6g + l.Og, 5.Og + O.5g, and 2.5g + 0.25g for sled weights of 4,254, 4,254,
and 10,800 lbs respectively, and water-contact velocities of 1,250, 1,250, and 636

-

1,162

ft/sec respectively.
These decelerations were to be maintained urutil the sled
velocity decreased to 300 ft/sec.
The water surface profile was not specified
beforehand, but was determined in conjunction with the design of the scoop shapes.
One water surface profile was to be used for all three brakes.
The combination of
scoop shapes and water surface profile was obtained as a compromire between simple
strong-scoop designs and minimum changes in the water surface from the 'natural'
profile. This aspect of the design 'required the calculation, by numerical methodsl
of several sled trajectories (space-time histories).
A primary consideration in the
structural design of the brakes was simplicity. The stress analysis was carried
out on the basis of a design stress of one-half the ultimate stress of the material.
(i.e., a safety factor of 2.0 based on ultimate strengthN.
In order to provide
A
exriniental check on the predicted forces on the brakes, force-measuring
mounts were included in the design, (Author)
3,828
Olmer, D, & I. Jacques 1928 TRANSIENT INCREASE IN BLOOD PRESSURE AND DECREASE
IN PULSE RATE PRODUCED BY LEANING FORWARD
Compt. Rend. Soc. de Biol.
99: 169-170

3,829
Olmer, D. & I. Jacques
FORWARD.]
Compt. Rend. Soc.

1928

'ETRANSIENT

TACHYCARDIA CAUSED BY LEANMC

de Biol. 98:1141-1144,

April 1928.

3,830
Olof, Perey 1962 BIOMECHANICAL PROBLEMS OF THE LUMBAR SPINE
(In: Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensivd
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 25-26)
ABSTRACT: This paper is a detailed report of studies made on injuries to the
vertebral column.
The authors studied fractures of several age groups of the'
vertebral end-plates.
Also, the static stress which can be tolerated by the
lumbar veryebrae was a subject of research.
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3,831
Olson, 0. C.
1945
MEETING OF THE 4TH CRASH INJURY CONFERENCE OF THE
COMMITTEE ON AVIATION MEDICINE OF THE NATIONAL RESEARCH COUNCIL.
(Aero Med. Lab, Air Tech. Service Comnmand, Wright Field, Ohio)
Memo Report TSEAL-3-698-32, 10 March 1945.

3,832
Oppenheimer, M.J. & E.A. Spiegel 1940 ACQUISITION OF CONDITIONED REACTIONS TO
ANGULAR ACCELERATION AFTER CORTICAL LESIONS
1940
Proc. Soc. exper. Biol. a. Med.
45:411-420

3,833
THE RESPECTABILITY OF
1955
Ordway, F. I., III, & H. E. Canney, Jr.
ASTRONAUTICS AS REFLECTED BY RECENT DEVELOPMENTS IN THE UNITED STATES.
In Hecht, F., ed., Bericht uber den V. Internationalen Astronautischen
Kongress. Innsbruck, 5-7 Aug. 1954 (Wien, 1955) pp. 226-247
ABSTRACT: Traces the activities of various scientific disciplines toward the
space flight goal,

3,834
Ordway, F. I., III, & H. E. Canney, Jr.
1955
PHYSICAL AND MEDICAL RESEARCH
OF THE UPPER ATMOSPHERE AND APPROACHES TO SPACE.
In Hecht, F., ed.,
Bericht uber den V. Internationalen Astrona, tischen Kongress, Innsbruck
5-7 Aug. 1954 (Wien, 1955) pp. 238-244

3 835
Ordway III, F.I., & H.E. Canney, Jr.
1955 ASTRONAUTICS IN THE UNITED STATES
journal of Astronautics 2:9-13 Spring; Summer, pp 57-61, 77.
ABSTRACT: Part I quotes and coimients on the ideas of some leading rocketeers
on the possibilities of space flight; Part II discusses US developments in
the field.

. 1,164
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S3,836
Ordway, F.I., III
Sky and Telescope

ABSTRACT:

1958
A SURVEY OF ASTRONAUTICAL PERIODICALS
17:169-171, Feb. 1958

Surveys the leading periodicals,

arranged by country,, that are

devoted primarily to rocketry and astronautics.
artificial satellite material.

Many include space flight and

3,837
Ordway, F. I., III, J. P. Gardner, and M. R. Sharpe, Jr.
1962
BASIC
ASTRC:tAUTICS: An Introduction to Space Science, Engineering, and Medicine.
(Englewood Cliffs, N. J.. Prentice-Hall, Inc., 1.962)
(In C. W. Besserer and
F. E. Nixon, Eds., The Prentice-Hall Space Technology Series, Mar. 1962).

3,838
Ordway, F. I.
TECHNOLOGY,

1962
ANNOTATED BIBLIOGRAPHY OF SPACE SCIENCE AND
WM • ASTRONOMICAL S.
Arfor Publication, 1962)
(Washington

3,839
O'Reilly, J.N. & S.R. Gloyne
Oct 11, 1941

1941

BLAST INJURY OF LUNGS The Lancet 241:423-8,

3,840
Orlacchio, A. W., & G. Hieber
1957
ACCELERONETERS--WHICH TYPE FOR THE JOB?
Electron. Industr. & Tele-Tech 16:75-77. March 1957
ABSTRACT:. The acceleration range; frequency response and accuracy of seven
types of acceleroneters are discussed. Ambient temperature conditions are also
considered.

3,841
1957
TRENDS IN ACCELERATION MEASUREMENT
Orlacchio, A. W., & G. Hieber
IRE Trans. I-6(2):93-98, June 1957

.
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3,842
1933
Orlebar, A. H.
J.
of Flying."

DISCUSSION OF THE PAPER "The Physiological Limitations
Roy. Aero. Soc. 36:402.

3,843
1960 FUNCTION OF THE INNER EAR
Ormerod, F.C.
(London U, Gt. Brit.) Contract AF 61(052)-221; Project 9777(805); APOSR, DLS

ABSTRACT: The objective of this research is to elucidate the mechanism by
which physical energy is transformed into nerve activity within the inner ear,
particularly of the vestibular portiou. The composition of the intimate structures of this area will be investigated, as well as the nature of their secretory
products.
Chemical substances known to alter the function of the ear will
be applied' and their effects on the secretory epithelium explored by isotopic
Physiological and histological changes after degeneration of
techniques.
These experiments will be done in
certain nerve fibers will be followed.
various normal, injured and congenitally abnormal animals.

3,844
GETTING MAN INTO SPACE
1958
Orr, W.A. and J.W. Tucker
1958
March
102-105,
28:30-31,
Aviat. Age
ABSTRACT:

An overall view of the problems involved in space flight.

3,845
DEVELOPMENT OF MANNED SPACE FLIGHT
1958
Orr, w. A. & J. W. Tucker
Aviatiion Age 28:14-20, March 1958.
ABSTRACT: A visual iu~nation of the many factors determining the development
of manned space fli;ht.

3,846
Osborn, G.R.

1941

PULMONARY CONCUSSION ("BLAST")

Irit. Med.

J.

1:506-510
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3,847
Ostroumov, G.
Soviet Rev.

1961
AN INTERVIEW WITH YURI GAGARIN
2(,):47-52, May 1961.

ABSTRACT: An interview with the world's first astronaut, Yuri Gagarin, as
reported in Izvestia on April 14, 1961, is reprinted here. Questions relating
to the astronaut's emotional reactions toward his mission, sensations on
weightlessness, what he could see from the spaceship, and various personal
items are answered.
(Tufts)

3,848
O'Sullivan, J.

J.

1958

SPACE FLIGHT GROUND FACILITY REQUIREMENTS PROBLF2MS

LAUNCHING FACILITIES.
(The RAND Corporation, Santa Monica, California)
24 February 1958.

Rept. No.

-

P-1431,

3,849
1957 JEEP SEAT RIDE TE3T
Oswald, W.C.
U.S. Army Contract No. DA-ll-022-ORD-2480

14 Oct.

1957

3,850
Ozolins, G. and V. Pelipeiko
1960,
CILVEKS PASAULES TELPA (Man in Space)
Astronomiskais kalendar's 1960 gadam (Rlga), 8:102-112, (in Latvian).

ABSTRACT: This is a status report of the progress made towards space flight
in the past year. Findings from laboratory experia..nts, rocket flights, and
artificial satellites are briefly summarized in regard to the biological effects
of weightlessness, g-forces, dysbarism, ocygen regeneration, etc.
It is
suggested that the gas exchange cycle may be better maintained by an
artificial atmosphere of an oxygen-helium mixture, wherein nitrogen is
replaced by helium. Among the problems raised are (1) the importance of
maintaining the diurnal cycle on longer flights, (2) the movement of air
within the cabin, and (3) the possible reaction of the human organism to the
lack of rare gases

in

the cabin atmosphere.

..

.....

..
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3,851
Pace, N.
Publ.

1958
Astronaut.

PROBLEMS IN SPACE PHYSIOLOGY
Soc. Pacific, 70(415):349-359,

Aug.

1958.

A review of problems encountered in space flight including air
ABSTRACT:
content and pressure, waste disposal, food and water, radiation, g tolerance,
and weightlessness.

3,852
Page,

VERTIGO INCIDENCE AMONG NAVAL AVIATORS
1950
H. E.
Proj.
(Naval School of Aviation Medicine, Pensacola, Fla.)
16., 15 March 1950

NM 001 110 500.

3,853

1961 AN ACCURATE SHOCK CALIBRATOR FOR ACCELEROMETERS (Sandia
Palmer, D.F.
Corp.) SCTM 96-61 (73)
ABSTRACT: A pendulum device using a force transducer is
accurate shock calibrator for, accelerometer!.

found to be an

3,854
TECHNICAL PHOTOGRAPHY (HIGH SPII-ED - BLAST
1955
Palmer, M. A., & R. S. Harper
Operation TEAPOT
Wash., D. C.)
Energy
Commission,
(U. S. Atomic
BIOLOGY)
Rept. WT-1197, Dec. 1955 ASTIA AD-109 762
ABSTRACT: "The purpose of this project was to provide the photographic requirements for Civil Effects Test Group projects concerned with the biological phenomerI
Preshot and postshot photographs were obtained of animals and/or
of blast.
High-speed motion picture sequences
structures utilized by the above projects.
of group-shelter interiors containing animals were attempted-two during Apple I
Traid 16-mn cameras were utilized at a speed of 200 frausm
and two during Apple II.
For various reasoml
Cameras started at H-2 sec And ran for a total of 20 sec.
sec.
of gross
photographs
Medical
successful.
at
all
was
sequences
only one of the

-
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.

specimens were obtained at the time of autopsy of experimental animals. Documents*r
akid technical photographs were obtained for a project studying missile behavior
Styrofoam cells showing evidence of missile penetration were photographed in a
specially constructed grid providing a system of coordinates for accurate referencr
A recommendation for such a project to maintain on-site processing facilities was
Several conclu~ions were drawn regarding changes necessary to better assur&
made.
motion picture results under extreme circumstances."

3,855
Palmer, M. A.
1958
HIGH-SPEED MOTION PICTURE PHOTOGRAPHY AS AN AID IN BIOMEDICAL INVESTIGATION.
(London: Pergamon Press, 1958) AGARDograph 25

3,856
Palmisano, C. 1951 STUDIO DEL TONO LABIRINTICO E DEI RIFLESSI VEGETATIVOLABIRINTICI IN SOGGETTI IMBARACTI SU NAVI DI SUPERFICIE E STUDIO DELIE
VARIAZIONI DEL'ECCITABILITA VESTIBOLARE PER LO STI'MOLO FIXICO DI
MOVIMENTI NAVE NELLA NAUPATIA (Labyrinth Tone and Autonomic Labyrinth
Reflexes in Sailors and Variations of Vestibular Excitability Due to
the Physical Stimulus of Ship Movements in Seasickness)
Annali di medicina navale e coloniale (Rome) 56(4): 424-426.
July-Aug. 1951.

3,857
Pando, M. Velasco
1958
[ARTIFICIAL SATELLITES AND INTERPLANETARY TRAVEL:
PHYSIOLOGICAL EFFECTS OF CHANGE IN GRAVITY.]
Revista de la Real Academia de Ciencias de Medris 52(2):141-145
ABSTRACT: A corrected and extended version of an analytical study on the
launching of space rockets.
Attempts to correlate a mathematically basic
physiological and physical parameter.

3,858
Paolucci, G.

1961

[BODY LESIONS IN RELATION TO DECELERATION VALUES AND IMPACT

Rivista Di Medicine Aeronautica E Spaziale 24:234-244.

3,859
Paolucci, G.
1961
LCORPOREAL LESIONS AS A FUNCTION OF DECELERATION
VALUES AND DURATION OF IMPACT]
In
Riv. Med. Aero. 24:234-244, April-June 1961 (Italy)
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3,860
OBSERVATIONS ON DAMAGE TO EXPERIMIENTAL
1960
Pape, R. W., & D. E. Goldman
(Paper, 31st Annual Meeting of the
ANIMALS EXPOSEI? TO MECHANICAL VIBRATION.
Aerospace Medical Association, Americana Hotel, Bal Harbour, Miami Beach,
Fla., May 9-11, 1960)
ABSTRACT: Anesthetized male cats have been exposed to mechanical vibration in
Pulmonary hemorrhage and evidence of traumatic
the range from 5 to 20 cps.
myocardial damage may occur if the acceleration exceeds about 5 G for a sufficient
Both the frequency and severity of the injuries increase as the acceleration
time.
When the acceleration exceeds about 10 G, death may result from the
increases.
Minimal injury is indicated by delayed changes in cardiss potentials,
exposure.
Confirmatory evidence is obtained from post
which may, however, be reversible.
Other observations have revealed
mortem and histological examination of tissues.
a definite effect of the method of supporting the animals during exposure.
(Aerospace Med. 31(4):317)

3,861
Pappas, Angelo 1961 REPORT OF HAZARD CLASSIFICATION TEST ON ROCKET CATAPULT
MX2
(Ogden Air Materiel Area,' Hill Air Force Base, Utah) November 1961
ASTIA AD 267 292
OOY-TR-61-44
ABSTRACT: The Safety and Inspection Branch requested the Explosives Evaluation
Branch to conduct the necessary tests to establish the hazard classification
of the completely assembled Rocket Catapult MK 2 used in the F-106A and F-106B
aircraft.
To establish the hazard clas ification ofthe complete assembly, tests
were devised to determine if propagation would occur between explosive items.
One rocket motor of a catalult in a shipping container was primed and detonated
to determine if propagation would occur between the two rocket motors of the
catapult within the container.
Tests to determine propagation from one container to another were not
performed because no propagation occurred within the single container.
The cook-off tests to determine the effect of fire on the firing mechanism,
igniters and rocket motors resulted in ignition of one or both of the twin
rocket motors of the catai'ult.
In the cook-off tests, five rocket motors ignited out of the six tested.
Three catapults were used each containing two twin rocket motors.
As a result of these tests it is recommended that the explosive hazard
classification of Quantity Distance Class 2, Storage Compatibility Group F
and ICC Class B be assigned to th• Rocket Catapult MY 2.

/

-
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3,862
0 DEYATEL'NOSTI AKADEMIT MEDITSINSKIKH
1957-1959
Parin, V. V.
(Activity of the Academy of Medical Sciences
SSU ZA 1957-1959 GO.
USSR in 1957-1959)
(Trans. of Akademiya Meditsinskikh Nauk SSSR. Vestnik, 15(5):8-22, 1960)
60-41255
(Office of Technical Services, Washington, D.C.)

3,863
CERTAIN OUTCOMES AND FUTURE PROSPECTS OF RADIOEIZCTRONICS
1959
Parin, V.V.
EMPLOYMENT IN MEDICINE AND BIOLOGY
(Trans. of Akademiya Meditsinskikh Nauk SSSR. Vestnik. 14(5):27-40, 1959)
(Library of Congress, Washington, D.C.) 59-13768

3,864
COSMIC BIOLOGY
1959
Parin, V. and V. Yazdovskiy
Trans. of Bol'shaya Meditsinskaya Entsiklopediya (USSR)
2d ed., 1959.
JPRS: 5029
July 13, 1960

13:1176-1182,

ABSTRACT: The accumulation of experimental data by means of rockets and
artificial earth satelities has made it possible to solve many medicalbiological problems associated with the penetration of man into space.

3,865
MAN IN SPACE
1960
Parin, V. V.
1960(11):19
Tekhnika molodezhi
to be solved before man can
ABSTRACT: The author describes the problems still
These problems include environmental
expect to set out on space travels.
its
effects -ipon the organism and the elaboration of methods and means to ensure
all
in
study,
to
necessary
is
it
In the firbt place
normal functioning.
details, the factors of the means intended to safeguard the vital action of
The knowledge of acceleration effects
the organism and general flying safety.
long time in an isolated and narrow
a
over
Seclusion
if also Of importance.
severe psychological complicacause
to
apt
is
cabin,
room, as is the flyers'
silence, darkness,
complete
the
stimuli,
habitual
of
Absence
The
tions.
of day and night, work
alternation
normal
the
in
perturbation
weightlessness,
and rest, may cause distrubances in the psychic sphere and in blood circulation
Food and water supplies are one of the main problems, and so is the
as well.
The conquest of space has to go through three
study of nutritive conditions.
The first two stages are being pushed
instruments, animals, man.
stages:
yielded abundant and valuable material.
already
bave
on by powerful efforts, and
While man has not yet launched on space travels himself, he has nevertheitss
succeeded in gaining insight into the mystery of space thanks to the latest
complicated trials.
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3,866
MAN WILL FLY TO THE STARS
1960
Parin, V.V.
Trans. of Zdorov'e (USSR) 6(11):2-3, 1960.
(Office of Technical Services, Washington, D.C.)
62-24914
April 3, 1962

3,867

ELECTRONICS IN BIOLOGY
1960
Parin, V.V., M. Naydenov and others
AND MEDICINE
(Trans. from Znaniye-Sila (USSR) (4):8, 10-11, 1,959)
60-11874
(Office of Technical Services, Washington, D.C.)

3,868
1960 ON THE EVE OF THE SOLUTION OF THE PROBLEM
Parin, V.V.
Trud P. 2; 13 May 1960.

3,869

SOME RESULTS AND
1960
Parin, V. V., V. N. Chernigovskii, & V. I. Iazdovskii
Izvestiia Akademii
PERSPECTIVES OF RESEARCH IN THE AREAS OF COSMIC BIOLOGY.
1960
Jan.-Feb.
Nauk SSSR. Seria Biologicheskaia 25(l):3-18,
Naturwissenschaftliche Beitrage
Sovietwissenschaft:
German Translation:
(Berlin) No. 7:677-689, July 1960
Abstract: Aerospace Medicine 31(11):958, Nov. 1960
The first stage of Soviet studies in cosmic physiology consisted in
ABSTRACT:
In this experimental series the
launching six rockets with two dogs in each.
a
hermetic cabin during a rocket
in
survival
animal
possibility was proved of
In the second
to 4212 km/hr.
up
velocity
a
km
at
100
of
altitude
flight to an
series (nine rockets with two dogs in each) it was shown that the animals can be
rescued when kept in nonhermetic cabins, by catapulting from altitudes as high as
100 kmn, and at velocities of 700 to 725 m/sec, as well as from 50-km altitudes,
During the flight the condition
and velocities ranging from 1000 to 1150 m/sec.
In tiie third series the
of the animals was physiologically quite satisfactory.
altitudes were increased to 200-212 km, and some details of the experiment were
The results were on the whole similar to those referred to previously.
modified.
Similar results have also been obtained from dogs in further exf~eriments at
The experiment carried out on the second artificial
altitudes up to 450 km.
Soviet satellite (Sputnik II) rendered it possible to study the effect upc'n the
organism of acceleration, noise, and vibrations from the moment of launching up
to entering the orbit as well as of prolonged *bsence of gravitation during the
The general conclusion to be dcawn from the biological experiorbital flight.
more like those of cosmic flight
ment on the second Sputnik is that conditions still
than those obtained in rockets are fairly well tolerated by highly organized
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more
The experiments should therefore be continued and extended still
actively. To solve the problem of the flight of the first cosmic ship with a man
aboard, it is necessary to develop scientifically grounded principles of selection
of people for this purpose. As to regeneration of the air, food provision, water
supply, elimination of excretions, these questions are to be considered as more
Prolonged journeys necessior less settled for relatively short cosmic flights.
tate the development of devices which would transform the cosmic ship into a kind
of a closed microcosm with its own cycle of substances.

animals.

3,870
Parin, V.
Izvestiya

1960 GREAT EVE
P. 3; 17 May 1960.

3,871
1960
FASTER AND HIGHER
Parin, V. V.
5:1-2, May 1960
Zdorov'ye (Moscow)
ABSTRACT: The author recounts a number of electronic, atomic, and other marvels
which would confront this man, after which he discusses the conquest of space,
Space medical scientists
one of the most intriguing of contemporary problems.
have concluded that the efficiency and normal activity of a human organism is not
A long period of weightlessdisrupted in any way as a result of weightlessness.
ness may cause an inaccurate idea of the position of articles in space, a sensatior
All these manifestations are the result
of falling, mild vertigo, and weakness.
of disturbance of the normal function of the organs of equilibrium and the apparaSufficient data
tuses of perception situated in the skin, muscles, tendons, etc.
Experiments
on the effects of acceleration on the organism have been collected.
in which dogs were sent to altitudes of 100-450 kilometers, performed in the USSR
since 1950. have made it possible to conclude that a living organism tolerates
acceleratione satisfactorily if it is placed in the cabin in the proper position.
The action of G forces can be reduced considerably if special compensating garments
which compress certain parts of the bcdy and prevent vessels from being overfilled
(CARI)
with blood, are worn.

3,872
Parin, V. 1960 GET TO KNOW:
Trud P. 3; 15 October 1960.

SPACE BIOLOGY
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3,873
Parin, V. 1961 TIA.NFS TO THIS DAY LIFE IS WORTH1 LIVING
Vestnik vozdushnogo flota 4: 53-55

3,874

Parin, V.V. & V.I. lazdovskii 1961 PUT' SOVETSKoI iOSMICHESKOI FIZIOLOGII
(Advances in Space Physiology in the Soviet Union)
Fiziologicheskii zhurnal SSSR (Moskva) 47(10): 1217-1226, Oct. 1961
ABSTRACT: The first and second stages of animal experiments in Soviet space
medicine and biology were carried out with rocket flights. Satisfactory data
were obtained on physiology and behavior under space-equivalent stresses and on
the adequacy of heremetic cabins, cabin equipment, space suits, and recovery
organequipment. The orbital flight of the dog, Laika, confirmed that a highly
Other
condition.
satisfactory
ized organism can survive space flight in a
satellite flights with different types of animals allowed continuous observa-tions of their condition throughout the flight and during landing. The final
stage was preceded by the selection and training of cosmonauts. The training
program subjected: the cosmonauts to simulated stresses gradually increasing in
intensity until the levels expected in space were exceeded. Careful medical
observations were made throughout the training. The results of this preparation
were seen in the successful flight of Gagarin. In Titov's flight prolonged
weightlessness affectedhhis vestibular sense organs but not his efficiency.
Recovery after the flight was rapid.

3,875
ADVANCES IN SOVIET SPACE PHYSIOL(W.
1961
Parin, V. V. and V. K. Yazdovskii
LITERATURE.
SOVIET
LIFE SUPPORT SYStEMS:
Trans. of Fiziologicheskii Zhurnal (USSR) 47(10):1217-1226, 1961.
4Offieg 6f Technical Services, Washington, D.C.)
62-32110
July 3, 1962

3,876
TRAINING FOR SPACE FLIGHT
1961
Parin, V.
Znaniye - sila 1961(4):23-24
ABSTRACT: The article comments on the suggestion advanced recently by a group of
American scientists of creating a "cyberneticized man". Such a man could function
normally in space on, say, the moon without the encumbrance of a space suit.
However, there is no guarantee that he would function benignly for prolonged
Better results, would be achieved by pretraining future astronauts to
periods.
function under space conditions. Proper physical and psychological training of
the astronaut is the best preparation for space flight, together with the development of all devic's and equipment necessary to sustain life. Han can withstand

1,174

considerable gravitational stress if he is located transversely to the rocket's
.lIte of movment so that the stress acts laterally and not from head to foot along
tb6 body.
Repeated exposure to acceleracion was found to increase the subject's
endurance.
Autouatic devices incorporated in the spacesuit could be set to constrict certain parts of the body depending on the acceleration.
American scientists
the author feels, underestimate the body's physiological and mntal reserves;

(CARX)

3,877
Paten, V. V.
1961
THE ROLE OF SPACE MEDICINE IN REALIZING THE FIRST MANNED
SPACE LIGHT. 1editsina i kosmicheskiye polety; sbornik 1961(9):4-12
LTRACT: The space flight by Yuriy Gagarin was the final stage of the initial
period of space exploration, i.e., that of becoming familiar with space conditions
Investigations were started 10-12 years ago into space medicine and biology.
Dogs and small animalsvwere used to ascertain the physiological reactions of space
conditions. Acceleration from zero to first cosmic velocity with its displacement
effect was one factor of great physiological importance. Another factor was the
vibration transferred from the rocket to the beings in the capsule. The animal
tests indicated that manned space flight in Soviet space-ships did not endanger
health and working capacity cf the astronaut.
(CARl)

3,878
Perin, V. V.
1961
COSICS -- EARTH.
Trans. of Ogonek (USSR) 39(17):26-27, 1961.
(Office of Technical Services, Washington, D.C.)
Jan. 21, 1963
63-15529

ABSTRACT:

A tiontechnical review of Soviet space biology experiments.

3,879
Perin, V. V.
1961
HOW THE FLIGHT WAS READIED.
Trans. of Zdorov'e (USSR) 7(6):4-5, 1961.
(Office of Technical Servf:es, Washington, D.C.)
Jan. 18, 1963
63-15525
ABSTRACT: An qccoumt on medical and biological experiments, performed in
preparation for the Soviet manned space flight program.
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3,880
1961
BIOLOGY AND SPACE.
Parin, V.
Translated by Foreign Tech. Div., Air Force Systems Command, WrightTrans. no. FTD-TT-61-168, 21 November 1961 of
Patterson AFB, Ohio.
ASTIA Doc. No. AD-267 7P.
Itveptiya, p. 6, 28 March 1961.
ABSTRACT:
This report is a record of the problems solved by Soviet scientists
in the field of space biology and medicine.

.3,881
Parin, V.V.
1961
PRI)MENIE RADIOELEKTRNIKI V MEDITSINE I BIOLOMII
(Application of Radio-Electronics to Medicine and Biology)
(Trans. of mono. E
I
. (Electronics in Medicine)
Moscow/Leningrad, p. 19-37,"
196(01
(Office 6f Technical Services, Washington, D.C.)
61-28051

3,882
Parin, V.
1961
EBIOLOCY, TECHNIQUES AND SPACE]
Przealad techniczn¥ 1961(31):6-7
ABSTRACT:
The article describes and praises Soviet space achievements, broadly
outlines the need for close cooperation between the various scientific fiel.es
participating in the space program and the training of cosmonauts.
After ifentioning the April 12, 1961 flight of Gagarin, the author points out that a new
science has been created as a result of the exacting demands of cosmic flightspace biology and medicine.
In contradiscinction to the former concepts of
biology, space biology and medicine are closely related and combine a number of
other fields. A number of factors may influence the living organism in space.
These were first determined in animals by the radiotelemetering Method. The
results of these first investigations in space physiology showed that during
flight, right up to peak velocity and again during the space vehicle's deceleration period, the living organism is subjected to great strains on the heart and
careful increase in acceleration; careful medical control was carried out during
all training stages, assuring the perfect health of the cosmonaut.
(CARI)

3,883
Parin, V.
1962
CAPACITIES OF THE HUMKN ORGANISM: DEFENSE MECHANISM AND
AAMPTATIONS IN CONDITIONS OF MAXIMUM OVERLOAD AND THE STATE OF WZIHT-

LESSNESS.
In
Perspect Biol. Med. 5:527-533, Summer 1962.
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3,884
1962
DEVICES TO PROTECT D[E ORGANISM FROM 0et al
Parin, V. V.
FORCES AND IN THE WRIGHTLESS STATE.
Trans from Meditsinskli Rabotnik (USSR) 25:3, Feb. 6, 1962.
(Office of Technical Services, Washington, D.C.)
62-24337
March 21, 1962

3,885
1962 [EFFECT OF G FORCFS ON THE
Parin, V. V., V. I. Yazdovskiy, & 0. G. Gazenko
CENTRAL NERVOUS SYSTED](USSR) Meditsinskiy rabotnik, 6 Feb. 1962, p. 3,
cols. 3-5
ABSTRACT: It is noted that reactions of astronauts to acceleration in actual
space flight are more marked than indicated by data obtained in centrifuge tests
and that the accompanying emotional stresses affect the response Of the organism
In view of this, a study has been undertaken to
to various physical factors.
determine the mechanism by which G forces affect the central nervous system.
Certain pharmscological agents have been used to lissen or change the bioelectric
reaction of the respiratory and cardiovascular systems to effects of excess G's.
The ultimate goal of this study is to establish objective criteria which would
enable biosensors to detect incipient functional disorders and to activate counter
measure equipment before physiological malfunctions develop.

3,886
1962
Parmn, V.
Moscow News,

SPACE MEDICINE REACHES ANOTHER STAGE
April 7, 1962, page 9

ABSTRACT: The author states that the numerous tests of all life-sustaining systems
the state of animals during the flights and for a long
evaluation
the
time thorough
after their
recoveryofhave
led to the conclusion that man's space flight was
fully prepared from both the technical and the medical points of view.
Both Cagarin's and Titov's flights opened up wonderful prospects for space research
It has become clear that manned space fli'ht can last for many days. The author
feels sure that after the creation of a closed ecological system, man will be
confro-ted with unlimited opportunities for the exploration of outer space. (CARI)

3,887
SOVIET U.PERIIIMS AIMED AT INVESTIGATIII
1962
partn, V.V. & O.G. Gazenko
THE INFmUJNCa OF THE SPACE FLIGHT FACTORS ON THE ORGANISM OF ANIMALS AND
(Paper, 3rd International Space Science Symposium and Fifth COSPAR'
MAN.
Plenary Meeting, April 30 - May 9, 1962, Washington, D.C.) NASA N 62-15217.
ABSTRACT:

This is a presentation of the results of the biological experiments
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conducted on Space ship-satellites II, III, IV, and V and of scientific observations made during Gargarin and Titov's flights aboard space ships Vostok I
and II.
The physiological reactions to various flight stresses were not fatal.
Neither the cosmonauts nor the animals had any observable change in health.
The most important task is the study of the influence on the human organism
of the various flight stress factors, including emotion strain.

3,888
Parin, V.V., O.G. Gazenko, & V.I. Yazdavkiy
1962
THE POSSIBILITY OF
PROTECTIVE ADAPTATIONS OF THE ORCANISM AND LIMITS OF ADAPTATION UNDER
CONDITIONS OF MAXIMU OVERSTRAIN AND WEIGHTLESSNESS.'
Vestnik Adad. Med. Nauk S
(Moscow, JPRS-15187, NASA N 62-17962
10 Sept. 1962.
ABSTRACT: A study is made of the possibility of protective adaptations and
limits of adaptat'ion of an organism under conditions of maximum overstrain and
weightlessness.
A study of the rate of blood circulation and oxygen content
in arterial blood shows a direct dependence of the degree of blood oxygenation
on the rate of circulation.
This can serve as evidence of the active participation of the hemodynamics of the lesser pulmonary circulation in blood oxygenation during transverse overloads.
As a result of ground experiments and human
space flights, the limits o! admissible values of prolonged accelerations have
been established; and preliminary results on the possibility of raising the
physiological tolerance of man to the action of accelerations by the training
exercise method have been obtained. An alteration of afferentation was observed
under conditions of weightlessness after prolonged space flight.
(STAR)

3,889
Parin, V., V. Yazdovskiy, & 0. Gazengko
1962
FBIS, USSR & East Europe, No. 23, 1 Feb. 1962.

SPACE MEDICINE REPORT

ABSTRACT: The effects of space flight factors and man's potential defensive
adaptaticn mechanisms under the conditions of maximum acceleration and weightlessness were the subject of a paper presented to a current session of the
USSR Academy of Medical Sciences in Moscow.
Three groups of factors encountered in outer space are discussed in this paper.
The first group of physical factors includes extremel- low barometric pressures,
ionizing radiations, meteorites, and so on.
The second group of factors,
depending on the rocket flight itself, include noise, vibration, accelerativ.,
and weightlessness.
The third group of factors affecting the cosmonaut depend
on conditions inside the spaceship and safety facilities for the crew in flight.
Scientists believe that the strongest operating factors of space flight are
acceleration, weightlessness, cosmic radiation, and emotional tension.
(CARl)

. 1,178 .
3,890
Parin, V. V., & 0. C. Gazenko
1962
SOVIETS GIVE VOSTOK PHYSIOLOGICAL DETAILS
Aviation Week and Space Technology, May 28, 1962, pp. 67, 71
ABSTRACT: The first flights of the astronauts were made in paths already tested
in launchings of space ships with animals aboard.
Animals in this case were
specific indicators of danger.
Close investigation of animals during flight and
after recovery to Earth enabled us to conclude that there are no considerable
changes dangerous for life and health of cosmonauts.
A combination of physiological methods and the corresponding medical research apparatus was used in order to
Vm'ke studies of the influence of space flight factors on the cosnonaut's organism.
Duz ,;,Gagarin's and Titov's flights physiological methods were used chiefly for
the pix-poses of physician's control.
Refort the launch, at all the portions of the flight trajectory and after it the
Gagarin's health was satisfactory.
After lift-off during the gradual increase
of velocity of the ship the heart rate increased to 140-158 beats per minute, the
.respiration rate was 20-26. At the end of the powered period, the heart rate decreased to 109 beats and the respiration rate reduced to 18 per minute.
Gagarin
pointed out some unusual sensations under conditions of zero-gravity, t"ough no
disorders of functions were observed, he felt and performed his program well.
When he approached the Earth his respiration became not frequent, smooth and
calm. In three hours after landing indices were fixed characteristic of the
(CARl)
normal, calm condition of the space pilot.

3,891
Parmn, V.V.
1962
ROZHDENIE KOSMICHFqKOI BIOLOGII (Birth of Space Biology)
Priroda (Moskva), (10):9-11.
Oct. 1962.
In Russian.

ABSTRACT: Beginning with 1949, high-altitude rocket experiments have definitely established the feasibility of manned space flight.
During l'FJ-61 a wide
selection of biological objects were tested on Sputniks 3, 4, and 5.
A wealth
of Information has been gained during these flights, which made it possible to
take concrete steps toward manned space flight.
Since no adverse effects were
observed on the first orbital flight in Vostok-1 by Iu. A. Gagarin, it was
considered possible to extend the duration of orbital flights.
Since G.S.
Titov reported vestibular disturbances during the flight in Vostok-2, special
corrective measures had to be devised.
Subsequent flights of A.G. Nikolaev
(Vostok-3) and P.R. Popovich (Vostok-4) have complitely vindicated the training methods used previously, and laid a firm foundation for further manned
exploration of space.
(Aerospace Medicine 34(8):769, Aug. 1963)
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3,892
Parin, V.V.
1963
MAN IN CIOSMOS
Smena, No. 13, 1961, pp. 22-23
(Translation Services Branch, Foreign Technology Division, Wright Patterson
AFB, Ohio) FTD-TT-62-1606/1, 17 Jan. 1963.
ASTIA AD 295 806

ABSTRACT:
Overload is one of the serious problems faced by a cosmonaut during
space flight.
Scientists are now trying to solve the problem by placing the
cosmonaut dressed in an airtight suit into a special chamber filled with liquid.
In it, he will be situated in a suspended state. It is hoped that the specific
weight of the liquid will become equalized with the specific weight of the
cosmonaut and thus, make it possible for him to endure overloads.
Observations
of animals on board cosmic ships explained that the vital activity of the
organism under conditions of weightlessness is normal.
One of the yet unsolved
problems of space flight is that of radiation.
One method under investigation
to increase the stability of the organism to radiation is by artificially slowing down the vital processes in the organism.
This would be done by cooling
the living organism,

3,893
Parin, V.V.
1963
THE COSMONAUT IS FEELING FINE, SAID A SOVIET SCIENTIST
Literaturnava Gazeta, Aug. 15, 1961, p. 1
(Translation Services Branch, Foreign Technology Division, Wright-Patterson
AFB, Ohio) FTD-TT-62-1602/I, Jan. 17, 1963.
ASTIA AD 295 798
ABSTRACT: A discussion of the good physical condition of both Yuriy Gagarin
and German Titov during and following their space flights provides scientists
with a good outlook for future space flights. After the flights, scientists
concluded that weightlessness does not interfere with normal activities.
Moreover, it does not appear to be a hindrance in manual control of the ship.
Furthermore, Titov spent 24 hours in the cabin of the Vostok-2 in which time,
day and night changed 17 times.
This change in the customary time period had
no effect on the nealth of the cosmonaut.
Titov's flight also proved that
weightlessness has no adverseeffect on the functions of man's organism.
Finally, the flight proved that man can without greater strain and without
harm live 'under conditions of cosmos--fer a time necessary to carry out such
flight.

3,894
Parin, V.V.
1963
IT HAS BEEN ACCOMPLISHED
Smena, No. 7, 196i.
pp. 3-4
(Translation Services Branch, Foreign Technology Division, Wright-Patterson,
AFB, Ohio) FTD-TT-62-1607/I, 18 Jan. 1963.
ASTIA AD 295
805.

ABSTRACT: Behind the flight of Communist Yuriy Alekseyevich Gagarin are years
of scientific achievements in the field of space flight.
An unforgettable day
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was when the first soviet satellite weighing 83.6 kg made a round trip around
From that memorable day, more than three years have passed. The
our planet.
flight of the Dog Layka and later, the first trip of the Zoo-Botanical Garden
Dogs were used instead of monkeys because it
headed by dogs Byelka and Strelka.
The
is difficult to train a monkey to calm behavior under flight conditions.
blast off of dogs can be carried out without chemically doping their nervous
system. After the flights of various dogs, came photography of the reverse side
Finally, flights of the third, fourth, and fifth cosmic ships.
of the moon.
All of these flights brought about the conclusion by scientists that mans flight
into the cosmos on board a soviet space ship is connected with no danger to his
health or life.

3,895
COSMOS, MEDICINE, MAN
1963
Parin, V.V.
Komosomol'skaya Pravda, 10 March 1961, 1 p.
(Translation Services Branch, Foreign Technology Division, WrightASTIA AD 295'Ol
Patterson AFB, Ohio) FTD-TT-52-1603/1, Jan. 17, 1963.

ABSTRACT: Four questions were directed to Prof. active member of the Academy
of Medical Sciences USSR, V.V. Parin. His answers to the following four
questions are contained in this report: (1) What is the characteristic trait
(2) Has the analysis
of cosmic investigations, carried out in our country?
of data obtained during the fli ht of the second ship-satellite been completed? What new facts have these tnvestigacions given to medicine? (3) What is
the effect of cosmic flight conditions on the higher nervous activity? (4)
Why are dogs employed in the role of experimental animals in cosmic investigat ions?

3,896
THE CORRELATION BETWEEN SWING SICKNESS AND AIR SICKNESS AND
1942
Park, J.
HISTORY OF MOTION SICKNESS.
(British Air Ministry, Flying Personnel Researcb' Corn., Farnborough)
FPRC Rept. No. 485, August 1942.

3,397
AIRSICKNESS IN GLIDERS.
1942
Park, J.
Air Ministry)
(Flying Personnel Research Co ittee,
December 1942

F.P.R.C. Rept.

510,
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3,898
Parker, G. H.
1961
ENGAGEMENT LIMIIATIONS OF STEEL WIRE WHEN USED AS A VEHICLE
ARRESTING DEVICE.
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
MDC TDR 61-38; Proj. No. 6876; ASTIA AD-270 863; Dec. 1961
ABSTRACT:
Extensive tests were performed in the past using steel cables with
hemp cores as pendants of arresting gear, but little
attention was directed towards
the limitations of a homogeneous steel wire as the pendant of an arresting device.
In a series of sled tests on the Holloman track, limits for successful engagement
velocities were partly established for steel wire.
The phenomena that exist at
the engagement of vehicle and arresting device are considered, and a comparison
made of experimental results with predicted theoretical values.
(AUTHOR)

3,899
Parker, J.F., 'Jr. H.E. Price et al.
1957 AVIATION MEDICAL SAFETY TRAINING:
RECOMMENDED TRAINING AIDS AND DEVICES (Psychological Research Associates,
Arlington, Va.) Technical rept. NAVTRADEVCEN 1339-28-3; 31 Aug. 1957;
ASTIA AD-150 185

3,900

SParkin,

G.B.

1945

BLOWER TUNNEL TESTS ON THE FLIGHT PATH OF A MAN EJECTED

NORMALLY FROM AN AEROPLANE MOVING AT HIGH SPEED.
(Royal Aircraft
Establishment, Farnborough) Technical Note No. Aero. 1618, March 1945.
Appendix 4 to Lovelace, W.R. , E.J. Baldes, & V.J. Wulff, The Ejection Seat
for Lmergency
_
from High Seed Aircraft, ASTIA ATI 7245
SUMMARY: Blower tunnel tests have been made to determine the flight path of
a man when ejected with the seat from an aircraft.
It has been found that for
the pilot to clear safely the tail unit of a 'leteor travelling at 750 F.P.S.
his ejection velocity should not be less than 50 F.P.S. if he and the seat are
free to part or 40 P.P.S. if he is attached to the seat.
He is liable to be
rotated in any direction at a rate up to 1 1/2 revs./sec. while travelling from
cockpit to tail, when ejected from the aircraft at this air speed.
(Author)

3,901

Parnell, 3.,

E. L.

Beckman,

& L.

H. Peterson

1953

DEVELOPMENT OF BIOLOGICAL

RESEARCH APPARATUS FOR USE IN ACCELERATION AND DECELERATION STUDIES.
PHASE
I.
THE EVALUATION OF PRESSURE TRANSDUCER SYSTEMS.
(Naval Air Development
Ctr., Johnsville, Pa.)
NADC-MA-5206; ASTIA AD-1061; 15 Jan. 1953

ABSTRACT:
Response measurements were made of various pressure transducers, transducer fittings, and coupling systems using pressure-step function, sine-wave pressure, and absolute calibration techniques.
The accurate standard methods of

,/
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transducer-system evaluation demonstrated that these systems may be treated as
A capacitance-type transducer with a long polyvinyl catheter was
lumped systems.
used as the test system for consideration of a transducer system with more than
Measurement of physical constants of this system were
1 degree of freedom.
theory was applied to the catheter
electrical-transmission-line
the
and
carried out
of varying physical constants
effect
the
to
given
was
Theoretical'consideration
upon the response of the system. A damping segment, based on the theoretical
concepts, improved the amplitude vs frequency response of the system and reduced
acceleration artifacts.

3,902
H-13E HELICOPTER ACCIDENT
U. S. ARMY NATIONAL GUARD.
1962
Parry,,J. H., Jr.
1962.
AMITYVILLE, NEW YORK, 5 JANUARY
RePt. AvCIR 62-7;
(Aviation Crash Injury Research, Phoenix, Ariz.)
AST7A AD 285787L
1962,
Aug.
62-64,
TR
TREC
Contract DA 44-144-tc-802,

3,903
(XITH INTERNATIONAL
XI CONGRESSO ASTRONAUTICO INTERNAZIONALE
1960
Partel, G.
Rivista Aeronautica, Italy, 36(10):1517-1561,
ASTRONAUTICS CONGRESS)
Oct. 1960

3,904
DEVELOPMENT OF BIOLOGICAL RESEARCH APPARATUS FOR USE IN
1955
Passavanti, L.
(Naval Air Development
PHASE III.
ACCELERATION AND DECELERATION STUDIES.
1955
Dec.
Project NM 001 100 303; 31
Ctr., Johnsville, Pa.)
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1956 AN OPTIMUM SWITCHING CRITERION FOR A
Passera, A.L. and R.G. Willoh,Jr.
THIRD-ORDER CONTRACTOR ACCELERATION CONTROL SYSTEM (National Advisory Committee
for Aeronautics, Washington, D.C.) Aug. 1956, TN 3743, ASTIA AD-105 243
ABSTRACT: "A switching criterion for optimum performance of a third-order contactpr
Analytical and
acceleration control system having complex roots is presented.
analog computer methods are utilized to determine this criterion. The resulting
optimum transient responses are presented and compared with those of an equivalent
linear sysem"' (NACA Abstract)
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INSTRUMENTS
ACCELERATORY PATTERNS IN FLIGHT OF AIRCRAFT;
1948
Passey, G. A.
AND TECHNIQUES OF MEASUREMENT.
NAval Research.
(A report of research utder contract with the Office of
February 1948)
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1949 THE PERCEPTION OF THE VERTICAL: III.
Passey, G.E. and F.E. Guedry, Jr.
ADAPTATION EFFECTS IN FOUR PLANES J. Exp. Psychol 39:700-707
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III.
THE PERCEPTION OF THE VERTICAL.
1949
Passey, C. E. & F. E. Guedry
ADAPTATION EFFECTS IN FOUR PLANES.
(U.S. Naval School Aviation Medicine & Research, Pensacola, Fla.)
Proj. No. NM 001 037, Research Rept. NMOO1 110 500.6., June 21, 1949.
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THE PERCEPTION OF THE VERTICAL.
1949
Passey, G. E.
(Naval School
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1949
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X. ADAPTATHE PERCEPTION OF THE VERTICAL.
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1950
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Aviation Medicine, Pensacola, Fla.)
ASTIA ATI 14320

3,911
ADJUSTMENT TO THE VISUAL
I.
1950 THE PERCEPTION OF THE VERTICAL:
Passey, G.E.
VERTICAL FROM VARIOUS MAGNITUDES OF BODY TILT (U.S. Naval School of Aviation
Medicine, Pensacola, Florida and Tunland University) Report No. 15, Project
NM 063.01.15, 10 March 1950.
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THE PERCEPTION OF THE VERTICAL. IX. ADJUSTMENT OF THE
1950
Passey, G. E.
(Naval School of
VISUAL VERTICAL FROM VARIOUS MAGNITUDES OF BODY TILT.
10 March
500.15.,
Aviation Medicine, Pensacola, Fla.) Proj. NM 001 110
1950
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Paton, C. R., E. C. Pickard & V. H. Hoehn
1940
SEAT CUSHIONS AND THE
RIDE PROBLEM. S.A.E. Journal 47:273-283, July 1940.

3,914
Patrick, L. M.
n.d.
IMPACT DAMAGE TO INTERNAL ORGANS
(Department of Eagineering Mechanics, Wayne State Univ.)

3,915
Patrick, L. M., H. R. Lissner, M. Lebow, & F. G. Evans
1960
EFFECTS OF CONTROLLED ACCELERATIONS ON STRAIN IN THE LNTACT VERTEBRAL coLuMN.
Anat. Rec.
136:256, Feb.

1960

3,916
Patrick, L. M.
1962
CAUDO-CEPHALAD STATIC AND DYNAMIC INJURIES TO THE
VERTEBRAE.
In M. K. Cragun, ed., The Fifth Stapp Automotive Crash
and Field Demonstration Conference, Sept. 14-16, 1961_, Pp. 171-181.

3,917
Patrick, Lawrence M. & F. Gaynor Evans 1962 IMPACT DAMAGE TO INTERNAL ORGANS
In: Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 159-171
ABSTRACT: Contusions, lacerations, and ruptures of the thoracic, abdominal,
and pelvic viscera, arising from the various types of stresses and strains produce4
by impacts to different parts of the human body in automobile and aircraft
accidents, are discussed.
Results indicate that damage or injury p oduced in
the human body by acceleration is due to the internal organs behaving as viscoelas4
tic materials.
Furthermore, the magnitude of the stress and acceleration, or
dynamic response, can be increased by the elasticity of the human torso, as is
known from the theory of elastic structures.
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Patterson, J. L., Jr., J. T. Doyle, D. W. Richardson, S. I. Said & E. L. Hardie
1961
THE CIRCULATION AND RESPIRATION IN INDUCED ACUTE HEAD INJURY.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Materal Center, Philadelphia, Penn., June 14-15, 1961).
ABSTRACT:

Circulatory and respiratory responses

to severe cranial injury

.1,185

-

inflicted by a sledgehammer have been studied during the processing of 15
unanesthetized cows (Bes taurus) in the abattoir.
The results demonstrate that in these animals respiration was the function
It appears probable that in the early post-injury period,
critically affected.
the brain must recover from the concussion sufficiently to reinstitute breathing
or be rapidly and irreversibly trapped by the falling arterial 02 and rising
The possibility of salvage of some of these animals by artificial
CO2 tensions.
respiration in the early post-injury period is suggested.
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Pavlok, Jan 1958 BIOLOGICKE ZABEZPENCENI MEZIPIANETARNICH LETU
Safety in Interplanetary Flights)
Vojenske zdravotnicke listy (Prague) 27(6): 257-262, 1958
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3,920
THE MECHANISM AND CAUSE OF
Payne, C. F., Jr., & R. A. Bosee
VERTEBRAL INJURIES SUSTAINED ON EJECTIONS FROM U. S. NAVAL
(Air Crew Equipment Lab., Naval Air Material Center,
AIRCRAFT.
Philadelphia, Pa.)
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THE MECHANISM AND CAUSE OF VERTEBRAL
1962
Payne, C.F., Jr., & R.A. Bosee
INJURIES SUSTAINED ON EJECTION FROM U.S. NAVAL AIRCRAFT.
(Paper, 33rd
Annual Meeting of the Aerospace Medical Assoc., 9-12 April 1962, Atlantic
City, N.J.)
ABSTRACT: Considering the available evidence, the basic mechanism responsible
for the high incidence of vertebral injury on ejection from U.S. Naval aircraft
is the concentration of inertial and restraint force components on the front
Flexion occurs because of poor positioning,
of the vertebrae by spinal felxion.
Until further improvelack of support, and inadequate restraint of the body.
ments are ma%.e in these areas and spinal flexion.kept to a minimum, it will not
be possible to subject the body to its potentially tolerable limit of ejection
acceleration withour perpetuating the high incidence of vertebral injury.
C Aerospace Medicine 33(3):348, Mar. 1962)

3,922
STUDY OF PHYSIOLOGICAL STRESSES WITH EJECTION WADS.
Payne, C. F. .163
(Air Crew Equipment Lab., Naval Air Material Center, Philadelphia,
ASTIA AD 409 465L.
Pa.) NAEC ACEL 467, 8 July 1963.
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Payne, C. F., Jr. 1963 STUDY OF PHYSIOLOGICAL STRESSES WITH EJECTION
(Paper, Thirty-Third Annual !Weting of the Aerospace Medical
LOADS.
Association, April 1962, Atlantic City.)

3,924
THE PHYSICAL BASIS FOR HUMAN FACTORS ACCELERATION
1960
Payne, P. R.
(Stanley Aviation Corporation, Denver,
CRITERIA AND EXPERIMENTAL DATA.
Colorado) Stanley Aviation Report No. 743, July 1960.

3,925
ANALYSIS OF B-58 CAPSULE LANDING IMPACT TRANSVERSE
1960
Payne, P.R.
(Stanley Aviation
ACCELERATION DATA WITH HUMAN AND DUMMY OCCUPANTS.
No. 742.
Report
Aviation
Stanley
Colorado)
Denver,
Corporation,
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THE PHYSICAL BASIS FOR HUMAN FACTORS ACCELERATION
1960
Payne, P.R.
CRITERIA AND NZPERIMENTAL DATA. (Stanley Aviation, Denver, Colo.)
Report No. 743, July 1960.

3,927
PRELIMINARY INVESTIGATION OF THE DYNAMICS OF A MAN1960
Payne, P.R.
(Stanley Aviation Corp.1
CARRYING CAPSULE SUBJECTED TO EXTERNAL FORCES.
Rept. No. 1189, 8 June 1960
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its analogy is based,
but within this limitation it can be used to:
(a) Assess the tolerability of any short period acceleration
(b) Vary the dynamic characteristics of the restraint system in order to
minimize the physiological effect of a given acceleration
(c)
Feed in rational physiolgical information to an engineering optimization
program for an aerospace vehicle
(d)
Correlate experimental information by correcting for the difference introduced
by different restraint systems
(e)
Plan experimental test programs, thus permitting many "feeling the way"
experiments to be eliminated, with substantial savings in time and money.
The paper concludes with a description of possible future developments and
particularly the inclusion of non-linear terms and the long period acceleration
tolerance limits established in centrifuge testing.
An appendix deals with the statistical theory of scatter in the tolerance
of individuals, in which an Individual Tolerance Index is defined.
Such a
concept could become important in such fields as the optimization of space
vehicle re-entry trajectories, for example, and in including physiological
components in the reliability model of an aerospace vehicle.
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Payne,

P. R.
1961
THE DYNAMICS OF HUMAN RESPONSE TO ACCELERATION.
(Paper, 32nd Annual Forum of the Aerospace Medical Association, Chicago,
April 24-27, 1961)

ABSTRACT:
Although most of the published work on human tolerance and response
to short period acceleration is wholy empirical in character, there is no
reason why this subject -hould not benefit from the mathematical back-iip which
has proved virtually indispensible in most other engineering disciplines.
Important pioneering work in this respect has already been carried out at WADD by
the Bio-Medical Laboratory team, who are investigating the response of the human
body to sinusoidal oscillations.
The purpose of the present summary is to
describe in a very simplified form, the work of Stanley Aviation on the response
to a "step" or irregular linear acceleration input.
It is shown that a simple linearized single degree of freedom dynamic model
adequately explains most of the experimental data obtained so far, that it leads
to more logical methods of correlating experimental results, and that it permits
extrapolation of allowables into areas for which no experimental evidence now exists.
Future developments expected from a NASA-funded program are outlined, and an
appendix contains an introduction to the theory of the most elementary dynamic
model.
In the interest of brevity, the discussion is limited to the case of
positive spinal acceleration, but is equally applicable to all other vectors.
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INVESTIGATION OF THE DYNAMICS 01
1961
TECHNICAL PROPOSAL:
P. R.
HUMAN RESTRAINT SYSTEMS.
Rept. 77-1, July 1961.
(Frost Engineering Corp., Denver, Colo.)
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Payne

Peter R.
1961 THE DYNAMICS OF HUMAN RESTRAINT SYSTEM.
tPaper, National Academy of Sciences Symposium on "Impact Acceleration Stress." Brooks AFB, Texas , 27-29 November 1961)

ABSTRACT: Acceleration is most logically divided into three distinct regimes,
from a physiolgical point of view.
(1) In an impact acceleration, where velocity
change is the' important criterion, a cushion or any other resiliency in series
with the man is always beneficial, in that it reduces the physiological effect
of the shock.
(2)
In a short period acceleration, which may be roughly defined
as having a duration of less than one second, the effect of the restraint system
may be either harmful or beneficial, depending upon its dynamic characteristics.
(3) For long period accelerations, where "hydraulic" limitations predominate,
restraint dynamics are of no importance, and we are concerned primarily with
adequate support.
In the case of impact accelerations, the only parameter of importance is
the total energy which the restraint system can absorb before bottoming, so that
a pure spring could yield as great an attenuation as a visco-elastic cushion.
But for short period accelerations, both damping and "bottoming depth" assume
enormous importance, whilst the energy absorption capability becomes relatively
unimportant.
Although some simple generalizations can be deduced from closed form
solutions to analytically simple acceleration inout histories, an analog computer
must be used to determine the optimum restraint dynamics for minimum phsyiological
effect from the irregular accelerations usually experienced in practice. Since
a restraint system is merely a damped spring system, in the normal engineering
sense, it is obviously both more accurate. and far less expensive to determine
the optimum parameters by this means, however.
To try to determine even optimum
cushion characteristics by experimental means is almost impossible, unless we
are concerned with a relatively fixed acceleration time history, such as the
thrust of an ejection seat catapult.
Considerable gains from these techniques are seen for the future, in that
we hope to reduce the physiological shock of accelerations imposed by existing
".ehicles and escape systems, by means of relatively simple changes in the restraint
systems.
It is quite possible that the materials currently used -- in cushions
for example -- are nowhere near the true optimum, and that quite dramatic
improvements can be obtained.
Secondly, many physiological tests will be wasted, or at least less useful
than they might be unless we have a reliable means of currecting for the
different restraint systems used.
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INVESTIGATIONS OF CREW ESCAPE SYSTEM SURFACE IMPACT
1961
Payne, P. R.
(Frost Engineering Corp.,
TECHNIQUES FOR ADVANCED AEROSPACE VEHICLES.
1961
July
74-1,
No.
Rept.
Denver, Colo.)
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Payne, Peter R. and Ernest L. Stech 1962 HUMAN BODY DYNAkaCS UNDER SHORTTERM ACCELERATION
(Frost Engineering Development Corporation, 830 South Lipan Street, Denver 23,
Colorado) U.S. Navy Contract #167-19747X
Report #115-2 June 23, 1962

ABSTRACT: This report reviews the development of the theory of "body
dyanmics" and shows how it can be used to obtain solutions to important engineering problems.

3,934
Payne, Peter R. 1962 PRELIMINARY STUDY OF ACCELERATION PROTECTION FOR CREW
MEMBERS OF A SHIP SUBJECTED TO AN UNDERWATER EXPLOSION
(Frost Engineering Development Corporation, 830 South Lipan Street, Denver 23,
Colorado) U.S. Navy Contract No. 167-18, 423X
Report No. 115-1
March 12, 1962
ABSTRACT:
This report is the end product of a study performed for the David
Taylor Model Basin to determine the feasibility of applying dyanmic analysis
and specialized analog computer techniques to a unique problem in human tolerance
to impact and accelerations.
This is the special case of injuries caused to
shipboard personnel by the effect of nearby underwater explosions on the ship
structure.
Two extremely valuable findings have resulted from this study:
From
examination of the dynamics of "take-off" in some detail, it is concluded that
laboratory measurements of this parameter with the HYGE acceleration tester will
enable us to calculate,for the first time, the damping losses in the human body.
The theory also shows that more precise estimates of the natural frequency
of the human body can be obtained from the same measurements.

3,935
Payne, P. R., et al.
1962
DETERMINATION OF VARIABILITY IN HUMAN TOLERANCZ
TO SHORT TERM ACCELERATION.
(Frost Engineering Corp., Denver, Colo.)
Tech. Prop. No. 146-1, 6 Aug. 1962

3,936
Payne, 1.. R., et al.
1962
THE LIMITS OF HUMAN TOLERANCE TO LOtIG-PERIOD
(Frost En 17,ineering Development Corp., Denver, Colo.)
ACCELERATION.
Tech. Prop. No. 151-i, 20 July 1962
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Payne, P. R.
1962
SUPPLY OF SPECIAL PURPOSE COMPUTERS AND CONSULTING SERVICES
IN CONNECTION WITH HUMAN TOLERANCE TO ACCELERATION.
(Frost Engineering
Dev. Corp., Denver,'Colo.) Prop. No. 120-1, 5 March 1962
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Payne,

P. R.
1963
A DYNAMIC MODEL OF THE HUMAN BODY SUBJECTED TO SPINAL
ACCELERATION WHEN SITTING ERECT.
(Frost Engineering Dev.,Corp., Colo.) Tech. note 122-103, Jan. 1963.
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Payne, R.B., E.W. Moore, and J.L. Bethurum
1952
THE EFFECT OF CERTAIN MDTION
SICKNEfSS PREVENTIVES UPON PSYCHOLOGICAL EFFICIENCY ( Sch. Avn. Med. Randolph
AFB) Proj. No. 21-32-019, August 1952
ATI 171316
ABSTRACT: The effects of selected drugs (hyoscine, dramamine, benadryl, and
benadryl-hyoscine) upon a wide variety of psychological processes are systematically explored by standardized testing tpchniques.
The drugs differ widely
from one another in magnitude of effects produced, but they uniformly impair
implicit processes more than explicit processes.

3,940
Payne,

R. B. & G. T. Hauty
1953
THE EFFECT OF MOTION SICknESS PREVENTIVES
UPON CERTAIN PERCEPTUAL MOTOR COMPONENTS OF THE PILOTS' TASK.
(Sch. Avn. Med., Randolph AFB, Tex.)
Proj. No. 21-1601-0004, Rept. No.
3, May 1953.

ABSTRACT: Sixty-four subjects received preliminary training on a complicated
co.npensatory pursuit task involving simulated aircraft instruments and controls,
then continued work for four hours under conditions designed to appraise the
side effects of certain motion-sickness preventives.
A significant, persistent,
adverse effect having a latency of about one hour was produced by a mixture
consisting of 0.65 mg. hyscine hydrobromide and 50 mg. diphenhydramine
hydro-chloride (bc:nadryl-byoscine), but performance under hyoscine alone was
indistinguishable from those of control and lactose groups.

3,q41
Paytne, R.B. Osier, D.R. and P.A.S. Tomlinson 1953 THE EFFECTS OF CERTAIN
MDTIUN SICXNESS PREVENTIVES UPON NAVIGATOR PROFICIENCY (Sch. Avn. Med.
Randolph AFB1 Project No. 21-1601-004, Report No.1, May 1953
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Payne, R. B.
1955
SOME EFFECTS OF MOTION SICKNESS REMEDIES UPON PSYCHOLOGIC
PERFORMANCE.
Internat. Record Med. 168:32

I

ABSTRACT:
Studies on the antihistamine and anticholingeric drugs have been
emphasized by three considerations:
(1) The pharmacologist desires a rough simple
index of autonomic activity so he can better understand the drug's prophylactic
mechanisms;
(2) Transportation industries wish to find the most potent remedy
against motion sickness with the fewest unpleasant side effects; and (3) Military
aviation has had to weigh the potentialities of drugs preventing motion sickneis
against performance deficit due to peripheral and central impairmcnt.
Questionnaires, interviews, rating scales, checklists and other modes of subjective observation offer suitable test methods for the answers commercial transportation
desires.
Synthetic test situations are useful to delineating the military answers
provided they are reliable estimates of what they measure, correlate with the
task to which the outcomes are extrapolated and take cognizance of the interaction
of such concomitant conditions as noise, vibration, anxiety, lowered oxygen tension, fatigue and motivation. The possibility of research is the scope and magnitude of impairment is unlimited.
Only hyoscine and dramamine have been comprehensibly studied as to sensory functions, perceptual intellectual functions,
verceptual-motor functions, and secondary factors affecting impairment so that a
gen( ral izat ion can be mr di that they prcý,.tnt a niinirý,1
and pVrhap's negl igi!ýIe,
risk of hchavioral

incapaicitation.
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3,943
Pearson, R.G.
1957
THE EFFECTS OF MIDTION-SICKNESS PREVENTIVES IN
ORIENTATION IN SPACE.
(School of Aviation Medicine, RandolphAir Force
Base, Tex.)
Report no. 58-7, ASTIA AD-152 815, Nov. 1957
ABSTRACT:
Evaluations are made of the effects of meclizine, cyclizine, and
promethazine on a test of spatial orientation.' Dextroamphetamine sulfate,
a mixture of scopolamine with diphenhydramine hydrochloride, and lactose
placebo were also included in the experimental design. Ninety-six subjects
were tested in a darkroom on a luminous rod-and-fr3me apparatus under upright and body-tilt conditions.
Following this, they were randomly assigned
in equal numbers to the drug treatment groups, then were tested again.
Analysis of constant errors in adjusting the rod to the vertical for the
post-treatment data revealed no significant drug effects.
These results
seemed to constitute evridence against the possibility that these drugs would
have an untoward effect upon the spatial orientation of aircrew personnel.

I

3,944
Pearson, R. G.
1961
IMPACT-INJURY RELATIONSHIPS IN LIGHTPLANE ACCIDENTS.
Reprint, Archives of Environmental Health 3:514-518.
November 1961.
ABSrRACT:
In the present study attention was focused more closely on not only
degree of injury but also area of injury and how thes, are related'to impact
conditions for a group of occupants whose tie-down did not fail.

. 1,192 .
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Pearson, Richard G.

1961
INJURY SEVERITY AS RELATED TO SEAT TIE-DOWN AMD BELT FAILURE IN
LIGHTPLANE ACCIDENTS

(Aviation Crash Injury Research, Phoenix, Ariz.)
Rept. no. AvCIR 61-4; TREC Tech. rept. no. 61-96
ASTIA AD 265 092L

August

ABSTRACT: The purpose of this study was to evaluate the relationship
between tie-dawn effectiveness and injuries sustained by 1,025 occupants
of light-planes involved in ground-object collisions, or in spin-stall
crashes. Critical injuries to the head and upper torso were found to
occur even though there was adequate seat-belt restraint. In approximately one-third of the 1,025 cases either seat failure or belt failure
yet injury severity was greater when seats failed than when belts failed.
The need for additional safety measures is emphasized by the findings.
(AUTHOR)

3,946
Pearson, R. G.
1961
RELATIONSHIP BETWEEN IMPACT VARIABLES AND INJURIES
SUSTAINED IN LIGHTPLANE ACCIDENTS (1942-1952)
Aviation Crash Inlury Research, April 1961.
See also (U.S. Army Transportation Research Command, Ft. Eustis, Va.)
TR 61-96, Aug. 1961.

3,947
Pedersen, A. H.
1959
PROJECT MERCURY HUMAN QUALIFICATIONS FOR DESIGN LANDING
CONDITIONS.
(McDonnell Aircraft Corporation, St. Louis, Missouri)
Rept.
7062, Serial No. 18, 21 Sept. 1959

ABSTRACT:
The objective of this program is to verify that humans can sustain the
limit ground landing impact of the Mercury capsule such that pathological damage

will not occur.

3,948
Pedersen, Herbert E., F. Gaynor Evans & H.R. Lissner 1949
OF THE FEMUR UNDER VARIOUS LOADINGS AND ORIENTATIONS
Feb.. 1949
Anatomical Record 103(2): 159-185,

DEFORMATION STUDIES

(1) The results of "stresscoat' deformation studies on the femur
ABSTRACT:
under both static and dynamic loading were described and illustrated.
Fifteen
bones were subjected to vertical gynamic loading when the infracondylar plane
made a laterally opening angle (3)
with the horizontal plane; 12 bones were

" 1,193
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subjected to static and dynamic loading in the "abduction" position; and 12
(2) Deformation patter-.s characteristic of
bones to static torsion loading.
From an examination of the pattern, the
zach type of loading were produced.
point of application of the force and hence the type of loading can be deduced.
Conversely, if the point of application of the force is known, the type and site
Such knowledge would be of
of the resulting deformation can be predicted.
particular help to the radiologist in searching for a suspected fracture as the
(3) The deformation patterns were little
result of a blow at a known point.
(4) All other
affected by minor variations in the orientation of the bone.
factors being equal the degree of deformation increases with increasing load,
(5) Additional evidence is
but varies inversely with the mass of the bone,
presented that failure (fracture) of bone occurs under tension stress, the
This was true
fracmtue.•tar~t.riat the site of greatest stress concentration.
was shown
fracture
torsion
spiral
The
(6)
loading.
of
method
the
of
regardless
to be another example of failure under tension stress and not the result of
shearing stress as has often been stated.

3,949

1

1958
Pedersen, N. L., J. H. Mathewson & D. M. Severy
BARRIER FOR HIGHWAYS.
(Highway Research Board Bulletin 185, 1958)

AN ENERGY-ABSORBING

3,950
Pedi-zzini, F.
1938 DE LA CIRCULATION CEREBRO-SPINALE PARTICULIEREKENT PAR
RAPPORT AUX EFFETS QUE LA FORCE CENTRIFUGE EXERCE SUR CE SYSTEME ET SUR
(Cerebrospinal Circulation
LA CIRCULATION GENERALE CHEZ LES AVIATEURS
and Pressure of Cerebrospinal Fluid: Effects of Centrifugal Force on
Cerebrospinal and General Circulation of Aviators)
Presse Medicale '(Paris) 46: 1164-1167

ABSTRACT:
The author quoted Heinz von Diringshofen as having noticed during
his investigations: a sensation of o rkness, narrowing of the visual field
like that of a beginning narcosis, loss of consciousness, variation of arterial
pressure and pulse frequency, with sanguinary engorgement of the lower limbs.
The author's own work was on the effect of centrifugal force on the
circulatory system, and there is no specific mention of the effect on the eye.

'

3,951
RONTGENKYMOGRAPHISCHE
Peiffer, H. 1939 KREISLAUF UNTER BESCHLEUNIGUNG.
Circulation
During
(Blood
AUFNAHMEN BEI BESCHLEUNIGUNGSANDERUNG
Roentgen Kymographic Studies in Apes During Changes
Acceleration:
in Acceleration)
Luftfahrtmedizin 3: 82-96
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Peiser, A. M. & N. Wilderson
1945
A METHOD OF ANALYSIS OF V-G-RRCORDS FROM
TRANSPORT OPERATIONS.
(National Advisory Committee for Aeronautics, Washington, D.C.)
MACA Rept. 807 (Supersedes NACA ARR L5J04)

3,953
Pellini, W.S.
1961
ANALYSIS OF THE THERMOSTRUCTURAL REQUIREMENTS FOR THE
ATMOSPHERIC RE-ENTRY OF SATELLITES AND SPACE VEHICLES.
NRL. Rept. 5655,
ASTIA AD- 264 753,
15 August 1961
ABSTRACT: The thermostructural requirements of re-entry vehicles are determined
by the kinetic energy of the vehicle on penetration of the atmosphere and by the
program of the dissipation of this energy by conversion to heat, which is
generated by the aerodynamic braking effects of the atmosphere.
The vehicle
velocity and entry angle may be classed as approach variabls and the aerodynamic
characteristics of the body as vehicle variables.
These variables are discussed,
with particular emphasis on the wide range of energy conversion programs which
are made available by choice of the vehicle design. The possible types of reentry vehicles are analyzed by a description of the aerodynamic characteristics
of the various principal types.
The aerodynamic features of re-entry vehicles
may be classified into the two broad subdivisions of lift
and drag flight. Lift
flight vehicles are represented primarily by the glide aircraft Pnd lifting
capsule families, and drag. flight vehicles by drag capsules, satellites bodies,
and nose cones.
The primary distinction between bodies that rely on aerodynamic
lifts, with the associated drag for gradual deceleration from orbital to subsonic
velocity and bodies that under go a shocklike deceleration to terminal fall

velocity.

(.Author)

3,954

Pendleton, M. E., & R. S. Paine
Neurology 2:450-458

1961

VESTIBULAR NYSTAGMUS IN NEWBORN INFANTS.

3,955
Penny, A.R.
1956
JUMPERS DOWN AND UP
Med. Technicians Bull. 7(4):139-141, July-Aug.

1956

ABSTRACT: The personnel of a naval parachute unit conduct tests in connection
vith the design, use, improvement and adaptation to naval aircraft operations
of parachute and ejection seat systems; pilot's personal safety equipment ard
flight gear; and aerial delivery of supplies and cargo.
A medical corpsman
equipped with medical kit is in attendance during all jumps to treat any
injuries that may occur.
Injuries sustained durtng test jumps are usually
minor, consisting of-bruises about the face and neck sustained from parachute

lines and risers and due to opening shock forces. More serious Injuries consist of leg sprains and fractures usually caused by ground impact.

.. 1,195
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3,956
Penrod, K.E.
1942
BAILING OUT ABOVE 30,000 FEET.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
Memo Rept. EXP-M-49-696-6A, 27 Nov. 1942.

3,957
Penrod, K.E., G.L. Maison, & F.G. Hall
1945
COMPARISON OF SHOCK FORCE
OF OPENING OF SILK AND NYLON PARACHUTES AT VARIOUS ALTITUDES.
(AAF, Aero Med. Lab) Rept. Serial TSEAL 3-696-66C, 5 May 1945.

3,958
Penrod, Maison and Hall
1945
COMPARISON OF SHOCK FORCE OF OPENING
OF 24 and 28 FOOT NYLON PARACHUTES AT VARIOUS ALTITUDES.
(War Dept., Air Forces)
TSELA-3-696-66G, 22 May 1945

3,959
Perdriel, d. & R. Creton
1958
REGARDING MACULAR HEMDRRHAGES AMONG FIGHTER
PILOTS FLYING FREQUENTLY AT HIGZI ALTITUDES.
(Apropos d'hemorragies
maculaires apparues chez les pilotes de chasse frequentant la haute
altitude.)
Medecine Aeronaueique (Paris), 13(4):353-358, 1958.
ABSTRACT:
The authors cite five cases of permanent, chorioretinal perifoveal
hemorrhage which appeared in fighter pilots after high-altitude flight.
Except
for a deficiency of pro hrombin in the blood, there was no evidence of any other
somatic or humoral change.
Anoxemia, hyperoxia, and acceleration are discounted
as direct causes of the macular hemorrhages, but a comparison with some aspects
of general ocular pathology leads to the hypothesis of some kind of chorioretinal
vascular injury which vccurs during quick changes of partial oxygen pressure.
(Author)

3,960
Perey, Olof, trans. by C1. A. Grant
1957
FRACTURE OF THE VERTEBRAL ENDPLATE IN THE LUMBAR SPINE.
An Experimental Bigmechanical Investigation.
Acta Orthopaedica. Scandinavica, Supplementum No. XXV.

3,961
Perilhou, P. & H. Pieron 1942 QUELQUES CARACTERISTIQUES DES SENSATIONS
VIBRATOIRES
(Some Characteristics of the Vibratory Sensations)
C.R. Soc. Biol. (Paris) 136: 448-449.

/
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3,962
Perlman, H.B.
1945 REACTION OF THE HUMAN CONDUCTION HCHANISM TO BLAST
Lanaoscope 55:427-444

3,963
Perry, D. R. and Lidie C. Dyer
1956
INCIDENCE, NATURE, AND EXTENT
OF INJURY IN CRASH LANDINGS AND BAILOUTS
(Arctic Aeromedical Lab., Ladd Air Force Base, Alaska) Nov. 1956

Proj. no. 8-7956

Rept. no.

I

ASTIA AD 116 239

ABSTRACT: Dart were analyzed to establish the effects of terrain, weather,
and type of aircraft upon the number and extent of injuries in crash landing#
and bailouts. Based on data obtained from a worldwide survey of major
airplane accidents, the rate of fatal or major injury in swampy terrain is
3.4% for a bailout and zero for a crash landing. For flat farmland,
the
"Nprobability of a fatal or major injury for either a bailout or a
crash
laiding is abut 2 out of 10 persons.
For desert terrain the probability
of fatal or major injuries in a bailout is 2 out of 10 as compared
to I
out if 10 in a crash landing.
For terrain consisting of small hills, the
probability of a fatal or major injury is 1 in 10 for bailouts and
3 in
10 for a crash landing. For a crash landing in wooded areas, the probability
of fatal or major injury is 9 out of 10.
In mountainous terrain, the indicated probability of fatal or major injuries is 2 out of 10 for a bailout
and
6 ut -of 10.at-compared to 3 ovt of 10 for a bailout.
Major accidents
occurring in Arctic regions are studied with reference to bomberand jettype aircraft, Jet fighters, trainer aircraft, and all other aircraft.

A total of 33 persons were involved in bomber crash landings, of which 6.1%
were fatalities. For cargo aircraft, 21.7% of' bailouts were fatal,
and
17.4% of the crash landings were fatal. Bailouts from jets resulted
in

23.1% fatalities.

Crash landings involved 28.6% fatalities.

were reported from trainer aircraft.
4 fatal injuries.
(ASTIA)

No fatalities

All other types of aircraft involved

3,964

Perrin, R.A.,

Jr.

1962

THE DEVELOPMENT OF AN ELECTRICAL STRAIN GAGE

DYNAMOMETER FOR MUSCLE USE
(Department of Mechanical Engineering of the Graduate School of Tulane
U.)
A Thesis for the degree of Master of Science. ASTIA AD 290 142
ABSTRACT: This paper reviews the theory of torsion in a circular
tube, then
presents a method of its use in the development of an electrical strain
gage
dynamometer which can be used universally to measure the performance
of a
muscle or muscle group.
Results of the tests indicate that muscle strength -an

4
-

1,197

.

be quantitatively evaluated by an electrical strain gage dynamometer.
These
results can be averaged and used as a basis of comparison.
Isometric muscular
contraction has been used successfully in the strengthening and training of the
muscle groups.
It is recommended that the dynamometer be adopted for such
muscular training purposes.
It is also recommended that the use of the dyn'mometer be expanded to include measurement of muscle groups in the lower limbs.

3,965
Pertzoff, V. A. & S. W. Britton
1945
Fed. Proc. 4.(I):55-56, March 1945.

EFFECTS OF HIGH ACCELERATORY FORCES.

ABSTRACT:
Responses of monkeys, dogs, cats, rats and other animals to high
acceleration (centrifugation) have been studied over the past four years.
In
most cases forces up to 6 gram have been considered; in some instances, however,
tests at 50 gram were also observed in a few experiments.
Respiration, pulse, blood pressure and flow, E.C.G. and E.E.G. changes have
been specially studied.
Other circulatory conditions, bloodglucose and electolytes, and skin resistance were also noted under acceleratory stresses.
The effects of protective devices, belts and bandages,
pressors, etc., have also been determined.

various gases, vaso-

3,966
Pertzoff, V. A., S. W. Britton, & R. F. Kline
EFFECTS OF G FORCES.
(Physiological Lab.,
School, Charlottesville)
Federation Proceeding 5(l):80, '946.

1946
FURTHER OBSERVATIONS ON
University of Virginia Medical

ABSTRACT:
Determinations of blood pr-essure and blood flow on exposure to high
ac'elerations have been made on monkeys, dogs and other animals.
Both head and
foot ends of animals (carotid, brachial, femoral arteries) were studied under
various forces.
Comparison of pressure changes was made with a hydrodynamic model
on the centrifuge under similar experimental conditions.
The protective influence of various devices, injected materials, etc., was studied
Extended observations were also made on E.E.G. changes under different conditions.

13,967
Pertzoff, V.A., & S.W. Britton
1948
FORCE AND TIME ELEMENTS IN
CIRCULATORY CHANGES UNDER ACCELERATION: CAROTID ARTERIAL PRESSURE
Am. J. Physiol., 152:492-8
DEFICIENCY AREAS.

. 1,198 3,968
STUDY OF DISTRUBANCES IN AVIATORS DURING ACROBATIC
1943
Pescador, L.
J. Am. M. Ass., 121:378
FLIGHT: CEREBRAL FACTOR.

3,969
1961 [MAN IN SPACE]
Pesek, R.
Ceskoslovenska akademie ved.

Vestnik 1961(4):447-457

ABSTRACT: This is a review of the Soviet space program starting with the launching of an improved, multistage rocket towards a Pactfic ocean target area on Jan.
It further briefly compares the
20, 1960, until the first manned space flight.
Soviet manned space flight with A.B. Shephard's flight and also deals with controversy whether space ships for space exploration should be manned or just equippd
Gagarin's flight proved that acceleration and decelwith automatic instruments.
The noise and heat
eration of about 10 G caused less difficulties than expected.
did not significantly affect the organism. The flight has shown that man cannot
only endure the space flight conditions but also perform the entrusted tasks
(CARI)
and functions.

3,970
Pesman,

APPRAISAL OF HAZARDS TO'HUMAN SURVIVAL IN AIRPLANE CRASH
1953
G. J.
FIRES.
(Lewis Flight Propulsion Lab., Cleveland, Ohio; issued by National
Tech. Note no.
Advisory Committee for Aeronautics, Washington, D.C.)
ASTIA AD 16 305.
2996, Sept. 1953.

ABSTRACT: The factors which affect the survival of human beings in airplane
accidents followed by fire were studied by conducting full-scale crashes of
STudies of burning airplane hulks supplementtransport- and cargo-type airplanes.
The time interval during
ed the information obtained from the crash fires.
which occupants could escape from a burning airplane was determined by using
the time histories of cabin temptratures and toxic gas concentrations in conjunction with data that define the environmental conditions which can be tolerated
Other hazardous factors, such as flying detached airplane
by human beings.
parts, explosiions, and crushing of the airplane structure, were also studied.

3,971
CRASH INJURY
1956
Pesman, G. J., & A. M. Eiband
(National Advisory Commnittee for Aeronautics, Washington,
Technical Note TN 3775; ASTIA AD-112 617; Nov. 1956

D. C.)

"Data from full-scale experimental airplane crashes were studied to
ABSTRACT:
determine how impact injuries occur and how the chance of such injuries may be
(1) being crushed, (2) being
The following hazards were considered:
reduced.
struck by missiles, (3) striking objects by tearing loose or flailing about, and
Transport, cargo, fighter, and
(4) being injured by the crash decelerations.
light airplane crashes were studies." (NACA)

.

1,199
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3,972
TERMINOLOGY FOR ACCELERATION FORCES AS APPLIED TO APOLLO
1961
Pesman, G. J.
(National Aeronautics & Space Administration, Washington, D. C.)
ASTRONAUTS.
17 March 1961

3,973
EXTENSION OF THE MEASURED EXPERIENCE
1963
Pesman, G. J., & H. 'F. Scherer, Jr.
(Paper, 34th Annual Meeting of the Aerospace Medical
OF HUMAN IMPACT LOADS.
Association, Statler-Hilton Hotel, Los Angeles, Calif., April 29-May 2, 1963)

SUMMARY: The limits described in the previous paragraph will suffice if the space-,
If the vehicle does tumble, data upon
craft does not tumble during the landing.
which to base the acceptable limits for impact forces having backward acting
Phase III of the impact program has
(EBO or -Gx) components must be obtained.
This phase of the program, however, will
been initiated to provide such data.
encounter all of the problems associated with producing optimum restraint systems.
Past experience has shown that restraint harness problems are usually complex and
a particular magnitude of impact force may be quite acceptable with one harness
design and completely unacceptable with 4 design that appears to be only slightly
It will then be
different- The reasons for such differences must be determined.
possible to specify harness arrangements to satisfy specific problems and to
select impact limits for the direction not studied in Phases I and I1. (AUTHOR)

3,974
6IO-ELECTRONIC ANALYSIS OF
1960
Peters, G.A and H.F. Glassner
(Douglas Aircraft Co., El Segundo, Calif.)
PERFORMANCE.
ASTIA AD-235 969, March 1960
Engineering paper no. 897,

ABSTRACT: Recent conceptual and experimental work is described which deals
with the methods of recording, analyzing, a,' interpreting multiple physiologic
responses., Emphasis is placed on the possible use of bio-electronically
monitored phenomena as a criteria of human performance and physical well being.
Data is presented on the physiological chai ;es which were obtained during the
Interesting developments from this
performance of complex psychological tasks.
research are presented which relate to response variability, performance
criteria, bio-electronic indices, and the calibration of human experimental
Special emphasis is placed on the implications which relate to
plug-in units.
the analysis and interpretation of bio-electronic data obtained from experiment4l
(Author)
air and space vehicles.

3 ,975
Peterson,

,•.

V.,

ed.

1958

PROCEED,,,(,S

NAUTICAL SOCIETY, 29-3. JAN.

195J,

F,•t'RTi AN.. AL 11Y.I.TTNG,

AMERICAN AST•_O-

,E" Y(RK

CONENTS:
Riddell, F. R., & R. W. Detra,oReturning Alive from Space,"
Strughold, H. O.,"Advances in Astrobiology,"
Conover, D. W., E. C. Aiken, & C. M. Whitlock,'The Selection and Training
of a Bio-Satellite Crew '

3,9?6
Peterson, N.V.

& H. Jacobs,

Eds.

1958- AMERICAN ASTRONAUTICAL SOCIETY

(Proceedings of the Western Regional Meeting,
Alto, Calif.)
(American Astronautical Society, New York, 1958)

Aug.

18-19,

1958,

Palo

ABSTRACT:
Contents include:
Ward, J.E,,
"Considerations of Weightlessness", Special lecture, 5 pp. 6 refs.
Hoover, C.W.,
"Man's Operational Environment in Space", Paper no. 4, 12 pp.,
13 figs.
Kornhauser, M.,
"Impact Protection for the Human Structure", Paper no. 38,
'9 pp. 8 figs., 8 refs.

3,977
PeLerson, N.V. & R.S. Swanson
e.1960
RENDEZ OUS IN SPACE - EFFECTS OF
LAUNCH CONDITIONS.
(Proceedings, Manned Space Stations Symposium,
Inst. Aero. Sri., c. 1960)

3,978
Pecerson, R.L.
1962
AN INVESTIGATION OF HE SUSTAINED ACCELERATION
PROPERTIES OF THE NET SEAT (Flight Dynamids Lab., Aer nautical Systems
Div., Wright-Patterson AFB, Ohio) ASRMDDM-62-* Aug. 1962.
NASA N 62-17259

ABSTRACT:
This report presents the results of an in-house net seat sustained
acceleration text program to evaluate the acceleration capability of the net
seat concept during simulated launch and reent y profiles.
Results of these
human centrifuge experiments indicate that the prototype net seat provides
the space crew member with an excellent supportl-restraint system with which
to withstand application of transverse (chest t~o back) accelerations up to
16.5G's

4

-i.2(i

3,979

3,980
Pcttitt, J. A., S. I. Cohen,
et al
1958
MUTLTIPLF PSYCHOPHYSIOLOGIC MEASURES
DURING GRADUAL ONSET ACCELERATION.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC Th 57-234, Feb. 1958.
ASTIA AD 130 796.
ABSTRACT: To investigate psychophysiological factors associated with tLe response
of subjects to gradual onset of acceleration (G), 15 subjects were tested.
Prior
to the experiment 'blood was drawn for blood sugar determination, then the subject
was exposed to four "stress" periods during which time skin resistance, blood
pressure, tracking performance, and pulse were measured.
The periods were (1)
tracking for 90 seconds with centrifuge at rest, (2) 2G, (3) 4G, and (4) blackout
level or 7 G. Prior to each G exposure there was a one-minute control period.
Subjective symptoms and post-run performance estimates were obtained qfter each
run. The relation between level of central nervous system arousal and -'scular
changes to blackout and performance decrement were analyzed.

3,981
Petty, C.M.
1960 INTERPLANETARY MANEUVERS USING RADIAL THRUST.
(Lockheed Aircraft Corp., Sunnyvale, Calif.) Rept. No. LMSD-703036;
ASTIA AD-341 277; Aug. 1960
ABSTRACT:
Basic interplanetary maneuvers are considered, with emphasis placed
on 0--.•rit- in instrumenr4tion.
First, a generq1 theory of radiai thrust is
.spective of the opportunitieO
'
-ometricaiiy, GinLe .t rteveals a prop
dev•:
and limitations of the theory.
The special case of constant radial thru.t
acceleration is treated in detail.
Finally, an example of a Martian capture
maneuver is given where the initial portion of the maneuver has constant radial
thrust acceleration and in the terminal portion the thrust acceleration varies
to maintain constant radial speed.
The associated characteristic velocity and
other parameters are computed.
(Author)

3,982
1953 PRELIMINARY INVESTIGATION INTO THE STUDY OF THE FUNDUS
Pfingstag, C J.
SUBJECT UNDER POSITIVE ACCELERATION (U.S. Naval Air Development
HUMAN
OF
OCULI
Center, Johnsville, Penna.) Rept. No. NADC MA 5303, Bureau of Medicine and
Surgery Rept. No. NIM 001 060.12.01, TED NADC AE 1402.00 and TED ADC AE-6303

-

2•2..

3,983

FILOT'S ABILITY TO SIMLLATE AN E.ERGE.CY ESCAPE ý,1iTH
1953
Pfingstag, C. J.
SEATS WHILE SUWUECTED TO A FLUCTL.ATINO ACCEMI7RJTION
EJECTION
OF
VARIOUS TYPES
Proj. 71ED Nu. ADC AE-6303;
(Naval A~r Development Ctr., ;ohnsville; Pa.)
ASTIA AD-54 281; 3 Nov. 1953
To determine some of the difficuities a pilot experiences in
ABSTRACT:
operating an ejection seat under emergency conditions, three2 -ypes of seats
(Air Force "arm rest" upward, Air Force "D-Ring" downward, and Navy "face
curtain" upward) were tested by Air Fcrce and/or Navy pilots ,n fuli flight
gear while subjected to a fluctuating acceleration on the Avi ition Medical
The advantages ant disadvantages
Acceleration Laboratory Human Centrifuge.
that performance may be
concluded
is
It
of each type are emaimerated.
The following modifications
practice.
and
training
by
seats
all
on
improved
strokes be shortene.. t:,
catapult
the
that
(1)
suggested:
are
seats
the
on
52 in. and ejection force increased for 60 ft./sec. ejection
that they have the "D-ring" on the leading edge of the
velocity, and (2)
seat bucket as a pre-ejection and firing mechanism.

3,984
Phillips, D. G.
J. Neurol.

INVESTIGATION OF VESTIBULAR FUNCTION AFTER HEAD INJURY.
1945
Neurosirg., Psychiat. N.S. 8(2):79-100.

ABSTRACT: Experimental and clinical investigations of vestibular functiui, and
its relation to the symptom of post-traum.atic giddiness have been carried out.
It is concluded that focal injury to the vestibular pathway is the major factor,
and that vasomotor disorder is the most important secondary factor in causation
of the symptom.

3,985
BIOLOGICAL SYSTEMS IN SPACE VEHICLES.
1961
Phillips, J. N., Jr.
16-20 January 1961.
Medicine,
Lectures in Aerospace
AFB, Texas)
Brooks
Medicine,
Aviation
of
(School

3,986
1958
Phillips, P. B. and G. M. Neville
J. of Aviation Medicine 29(8):590-592,

'!MOTIONAL G" IN AIRSICKNESS
August 1958

Sixty-nine of 2,893 primary flight students developed moderate
ABSTRACT:
or severe airsickness in the primary phase of their flight training, Fiftyeight per cent of these btudents completed their primary phase of flight
training after interview and reassurance by the flight surgeon. No medicatA past history of motion sickness was comnmon to both those
ions were used.
Anxiety toward flying was
who did and those who did not complete primary.

marited in the mAjority cf those ýno failed mnd motivaticn for flying wrs
A careful irterview of an airsick tlight stud•nt by a trained flight
poor.
surgeon perm4.tot a reliable estimate of j srudent'r motI-ration and his
Whet. anxiety'is marked and mctivat'on is poor his airsickneas
anixiety level.
A ne-o C:- ALion is offered to
may be a manifeeration of "emotional G."
relate the direct proportion of the degree of anxiety and inverse proport ion
of the motivation.

3,987
BRAIN INJURY FROM HIGH-G PULLOUT?
1959
& J. Zarriello
Phillips, P.B.
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)

ABSTRACT:
A young flight student experienced a stuck trim tab in a dive
bombing run and had to exert exceptional force to stop the dive and save his
life.
he experienced a 9 G force which apparently resulted in a cerebellar
injiry with ataxia, dyssynergia, past pointing dysarthria, and dysgraphia.
After mediýcal and neurological examination he was grounded, and followed
carefully for approximately six months during which all symptoms gradually
cleared.
He ws checked by EES, the human centrif.;gc, psychological tests,
and by several actual test flights, and finally ao,.roved for full flight
No similar case could
duty and has been an instructor for several months.
This is reported becau,e of the clinical interbe found in the literature.
(3. Aviation med. 30(3):198, Mar. 1959)
est it should be to flight surgeons.

3,988
Phillips, P.B., and J.J. Zarriello
Aerospace
HTGH RADIAL G FORCE.

CEý-ZAT, ,14FRVOuS SYSTEM INJTUrRY FROM
19-"
Medicine 30(ti):847-851

This is the case of a young flight ý,todent who apparently suffered
ABSTRACT:
and subsea central' nervous system injury, possibly an alteration in blood flow
emergency.
an
during
airplane
an
in
quent edema, while tinder a positive 9 G stress
from
and
Clinically,
treatment.
specific
The clinical findings cleared without'
patient
the
flight,
in
testing
practical
from
as
a laboratory standpoint as well
and aeronautically adapted for resuming his career
was considered physically fit
to flight status by the Permanent Board of
returned
was
He
eviation.
Naval
in
For the past nine months, this young officer has been serving
Medical Examiners.
as a primary flight instructor at his own request in the Naval Air Training
Comrmnand at Pensacola, and his superiors report his efficiency and ability to be
Upon reviewing the literature, no previous case report was found'
above average.
exposure to positive radof similar central nervous system trauma resulting from
ial acceleratory force occurring during actual flight.

Phillips,

P.

B. & J.

J. Zarieilo

A Case Report.
J. Aviatic-o Med.

1959

ZPILEPTIFORM'SEIZURE AND LOW G TOLERANCE.

30(1):35-37.

This is a case report of a twenty-three yoar-ild aviation officer
SLU1ARY:
candidate who was referred for a complete medical evaluation after having
This report
experienced "black-out" during unusually low G forces while flying.
reports
also
I
man.
young
the
of
examination
contains the history and physical
results.
electroencephalography
the
and
on his mental status, centrifuge tests,
After a thorough investigation, the physicians agreed that his reaction was a
classical epileptiform tonic-cloixic seizure.

3,990
AMAUROSIS FUGAX:
1939
Phillips, R. B. & C. Sheard
FORCE IN FLYING.
Proe. Mayo Clinic 14:612-618, 27 Sept. 1939.

EFFECT OF CENTRIFUGAL

ThM transitory or fleeLing blindness in amaurosis fugax lasts from 1
ABSTERACT:
to 20 seconds, being occasioned by suaden change of direction at high speed.
Transverse accelerations up to 16 g. gause no untoward effects on experimental
animals and, up to 10 g. do not produce disturbances of vision. Armstrong and
HciA ýcund that, flying in the vertical (positive) direction, in man, vision
was lost aft-er 5 g. was attained; coma ro fainting developed between 6 g and 9 g.
Tears were Jhrown off in a stream at -4 g, and at--4 g and -4.5 g there were
hemorrhages into the conj inctival membranes and a feeling that the eyes were
The return of vision occurs suddenly and
protruding from their sockets.
dramatically.
C.enerally the loss of sight is attributed to the compression exerted by the intraocular pressure on the central retinal artery and its branches, but various facts
point to the conclusion that the local conditions in the eyes form only part of
s chain of factors affecting the lower visual centers and the corticovisual areas
,bLdl procesbes.
:cna:crnWd --.i•..'-..ious

3,991
DESCENT TRAJECTORIES FOR MANNED SPACE VEHICLES.
1958
Phillips, R. L.
(Space Technology Labs., Inc., Ramo-Wooldridge Corp., Los Angeles,
6
GM-TR-0165-00 4 1 , 29 June 1958.

Calif.)

Phillips, R.L. and C.B. Cohen 1958 THE USE OF DRAG MODUIATION TO REDUCE
DECELERATION LOADS DURING ATMOSPHERIC RE-ENTRY
(Space Technology Laboratories, Ramo-Wooldridge Corp., Los Angeles, Calif.)
GM-TR-0165-00352 April 9, 1958
ABSTRACT:

The design of a space vehicle capable of entering the earth's

armosplere inr.olves among other things, consideration of the accuracy with
wtich its landing point can be predicted, the maximum deceleration loads which
the vehicle will eAperiencc, aid the aerodynamic heating to which the .-ehicle

is exposed.

Since minimization of the landing-point dispersion may require

the use of entry angles sufficiently large to cause subsequent excessive
deceleration loads to the vehicle and its occupants, a scheme is examined
whereby these loads may be reduced to a tolerable level.
This is accomplished
by variation of the drag of the vehicle (either discretely or continuously)
in a properly programmed fashion.
It is found that the use of continuous drag
modulation can reduce the deceleration loads by as much as 507. without significan4ly affecting the total aerodynamic heating of the vehicle.
Particular numerical
solutions of the complete equations of motion are also included.
These substantiatfl
the results of the approximate analysis.
It, addition, several specific applica^
tions of drag modulation have been considered, such as application to a vehicle
returning from the moon.

3,993

Phillips, W. H. & D. C. Cheatham
1950
ABILITY OF PILOTS TO CONTROL SIMULATED
SHORT-PERIOD YAWING OSCILLATIONS.
(National Advisory Committee for Aeronautics, Washington, D.' C.) NACA
RM-L5ODO6, 13.Nov. 1950.

3,994
Phoebus, C.P.
1958
ACCOMMODATING THE SPACE MAN.
Research Reviews
pp. 6-12, June 1958

ABSTRACT:
This article discusses problems which must be solved before space
ships can be built which accommodate man's needs sufficiently to permit weeks
or months of flight.
These problems arise primarily because of the continuously closed environment, hence are discussed in the light of experience with
sabmarine design.
Problem areAs include:
respiratory mechanisms, food and
waste, radiation, psychological factors, infor.mation from human engineering
i,_ .....
,aceration
and deceleration, environmental temperature,
waste disposal and weightlessness.

3,995
Pickard, D.
1959
MEASURING BIOPHYSICAL CHANGES ON A CENTRIFUGE.
Automatic Control 11(4):13-16, Oct. 1959

3,996

Pickering, J.E., W.L. Brovn, H.D. Stallings, R.E. Benson et al 1959 PRIMATES
IN SPACE: REPORT NO. 2, BIOASTRONALTICS ADVANCES IN RESEARC'
March 1959
(Air Force School of Aviation Medicine, Randolph AFB, Texas)

3,997
Pickering, J. E.
1960
RESEARCH PROGRAMS - III. FUTURE PROBLY.S.
Lectures in Aerospace Medicine, 11-15 January 1960.
(School of Aviation Medicine, USAF Aerospace Medical Centc:, Brooks AFB,
Texas)

3,998
Pickering, J. E.
1961
ANIMAL AND MAN IN THE SPACE ENVIRONMENT.
In Bergeret, P., ed., Escape and Survival: Clinical & Bioloical
Problems in Aero Space Medicine.
(London,, New York, Paris:
Pergamon Press, 1961)
AGARDograph 52.
Pp. 104-107.
ASTIA AD 261 881
ABSTRACT:
Bioscientists and engineers have enthusiastically met -he challenge,
for the conquest of space.
Tremendous strides are being made in the biophysics
of the space environment, particularly in defining:
(1) physiolcical effects,
(2) the creation of an intra-cabin environment that meets the hur *n requirements,
(3) proper nutrition, and (4) normal respiratory exchange.
Additionally, unique
approached to the bicdynamics of space vehicles program-med throug., launch and
re-entry profiles with compensation for man's limitations is receiving research
emphasis.
If man is to travel far and for extended periods of tile, a very
careful definition of the problem and man's responses to the stresses of weightlessness and radia'•*r ý-411 ý-avily influence judgment for such
-nr,lres.
Althougni much i_.. ..
_j
.L.. presented on these two areas, one must realistically
admit that of all of the biological hazards involved in space opcrations, the
exposure of living tissue to ionizing radiation is perhaps still
-he most important
This paper
and certainly the one with the most far-reaching consequences.
their possible effccts on man.
deals with various categories of radiation and

3,999
1959
MAN IN SPACE
Pickering, W. H.
In Alperin, M., & H. F. Gregory, eds., Vistas in Astronautics, II
(New York, N. Y.:
Pergamon Press, 1959)
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Pierce, T.F.
132-134

1952

CLOSED LOOP CONTROLS HUMAN CENTRIFUGE.

Electronics

25(10):

ABSTRACT: A human centrifuge developed at the Naval Air Development Center,
Johnsville, Pennsylvania, is described.
In developing acceleration forces up to
40 g, it simulates stresses encountered in high-speed flight and will LP used to
test physiological effects of acceleration and anti-g devices (protective clothing
It consists of basically of a 50-foot tubular-steel arm attached to the shaft of
a 4000-hp motor, carrying at its
end an oblate spheroidal gimbal-suspended gondola for the test subject.
The centrifuge can be accelerated to a gondola speed
of approximately 173 mph. in less than 7 seconds and decelerated at the same rate,
The main accelerating motor and the two gimbal control motors are electronically
controlled.
Observation of the test subject is achieved with television, motion
picture cameras, high-speed X-ray equipment, and special physiological sensing
and measuring equipment.

4,001
1957 EXPERIMENTAL DISORIELITATION IN THE HORIZONTAL PLANE Quart. J.
Piercy, M.
9:65-77
Exp. Psychol.

4,002
Pieron, H.
1953
THE SENSATIONS.
(Cambridge:
Yale University Press,

1953)

4,003
Pigg, L.D., & W.N. K-ara
1961
C71E EFFECT OF TRANSIENT WEIGHTLESSNESS ON
VISUAL ACUITY.
(Behavioral Science Lab., Aerospace Medical Division,
Wright-Patterson AFB, Ohio)
WADD TR 61-184, March 1961.
ASTIA AD 261 906

ABSTRACT: Visual acuity was measured on subjects while they were exposed to
short periods of weightlessness aboard an aircraft flown through zero-g
trajectories involving transition from 1 g to 2-1/2 g to zero $. Monocular
and big'Jocular acuity of near and far vision were measu-ed on both Snellen
and checkerboard targets.
Control measurements were made on the ground and
inflight at 1 g in counter-balanced sequence with the zero-g measurements.
Results show that the weightless environment produced from this study has
a detrimental effect on visual acuity as measured.
The decrement is not
considered to have practical significance
(Author)

4,004
Pigg,

VISUAL ACUITY IN REIJ.TION TO BODY ORIENTATION AND
1962
L.D.
(Aerospace Medical Research Laboratories, Wright-Pattersur.
VECTOR.
ASTIA AD 285 552
July 1962.
MR.L-TDR-62-74.
Final Peport.
AFB, Ohio)

The Armed Forces Vision Tester, fitted with checker-board targets
ABSTRACT:
was used in tests of visual acuity under viewing conditions invo'ving various
Twenty-four subjects were tested for left,
combinations of gravity effects.
right, and binocular acuity of near and far vision in each of four body
The latter
positions: standing upright, prone, supine, and inverted upright.
Intercomparisons of scores
condition effectively produced- I G acceleration.
for useful' generalizations concerning
from these positions from the b,.s
the effects on visual acuity of iarious acceleration environments, including
By comparison with their acuity at I G, subjects experience a decrement
0 G.
This is comparable to the decrement
at I G of approximately 15 percent.
Since both 1 G and 3 G's aie 2 G-units
tound by other investigators at 3 G's.
removed from 1 G, it appears that equal changes in either direction from the
normal acceleration environment produce equal losses in visual acuity as a
This conclusion is supported by results
function of the amount of change.
of a previous study of acuity at 0 G, in which a small but statistically
significant decrement comparable to that at 2 G's was found.

4,005
UNA RAPA FRATURA CRANICA DA INCIDENTE
1951
Pilizzi di Sorrentino, A.
(Unusual Cranial Fracture Caused By An Airplane Accident)
DI VOW
Rivista di Medicina Aeronautica, Rome, 14:538-545, July-Sept. 1951

4,006
Pilz,

ON THE RELATION OF TIHE AFTER-NYSTAGIIJS TO ROTATION
1926
G.F.,
77: 428-442
Amer. J. Physiol.
N-ySTAvJS.

4,007
Pinc,

1961 DEVELOPMENT OF AN INTERNALIZED ANIMAL TELEB.W. & B.L Ettelson
METRY SYSTEM.
(Paper, 32nd Annual Meeting of the Aerospace Medical Association. Chicago,
April 24-27, 1961)

This paper describes a program which successfully developed a surgiABSTRACT:
The limitatio'is of
cally implanted single channel biologicil telemetry system.
conventional approaches to instrumentation of experimental animals in rigcrous
The practical advantages to be derived from advanced
environments is described.
The background, rationale, design
bioinstrumentatiorn techniques is discu~,scd.
The program results are
objectives and technical approach employed are outlined.
the program
summarized and some conclusions are piesented.. A film illustrating
(Aerospace Medicine 32(3):244. March 1961)
is shown.

4,00X8
Pinc,

SMALL PRIMATE RESPONSES
1962
B. W., M. Brian, M. D. .loss, & N. L. Barr
s.¶;-d Annual Meeting of
(Paper,
TO SL•UJ•ATED RE-ENTRY ACCELERATION PROFI.S.
the Aerospace Medical Assoc., 9-12 April 1962, Atlantic C,ty, N. J.)

A re-entry acceleration profile simulator, capable of producing iery
ABSTRACT:
high accelerative loads over broadly variable periods of onset, durition, aid
decay, was used to expose small squirrel monkeys in miniaturized versions of
Biological and phycurrent restraint and support devices to various ' +Gx loads.
The
sical data were directly and indirectly collected during the exposures.
response cf the aninmti. to "eor','entional" accelerative stresses is presented, as
well as data on small primate response to unconventionally high accelerative
environments with special attention tc reversible tissue damage as an endpoint.
Modifications to the restraint and supiort devicesto improve tolerance to
Some preliminary and tentative conclusaons
acceleration stresses are described.
(Aerospace Medicine 33(3):367, March
are drawn and future work is outlined.
1962).

4,009

Pine, N.W. ed.
( London:

S..ZA.C
M2
1961
The Institute of Biology, 1961)

-AYEL.

( A collection of space Biology papers )
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Ping,

DEVELOPKENT OF AN INTERNALIZED ANIMAL
1961
B. W. & B. L. E telson
TELEMETRY SYST
1961 Meeting of Aerospace Medical Association, Chicago, April
(Paper
24-27).

This paper descirbes a prograrm which successcully developed a. surABSTRACT:
The limitations
gically implanted sin le channel bio.ogical telemetry system.
of conventional appro ches to instrumentation of experimental animals in
The practical advantages to be derived
rigorous envirounments is described.
The background,
from advanced bioinstrumentation techn!-ues is discussed.
rationale, design obj ctives and technical approach employed are outlined.
A
The program res-"lts are summarized and some conclusions are presented.
(Aerospace Med. 32(3):244, March 1961)
the program is shown.
film illustrating

4,011
SEAT DESIG;; FOR CRASH WORTHINESS.
1956
Pinkel, I. I. & E. GC Rosenberg
Tech.
(National Advisory Committee for Aeronautics, Washington, D. C.)
ASTIA AD 109 316.
Note TN 3777; OcL. 1956.
ABSTRACT:

Data are

resented from full-scale

laboratory and crash studies on the

. 1,210.

deceleration loads measured on dummy passengers in seats of standard and novel
design.
Included are charts for obtaining the maximum deceleration loads experienced by the seat and passenger in response to the crash deceleration pulses.
In addition, a method is descirbed for determining the seat strength, spring
stiffness, and deformation beyond the elastic limit required to '•erve in a crash
deceleration pulse o! a given type.

4,012
Pinkel, I.,I. and E. G. Rosenberg.
1957
SEAT DESIGN FOR CRASH WORTHINESS.
NACA
Rep. 1332, 1957 (Supersedes NACA TN'3777.) ASTIA AD 109 316
ABSTRACT:
On the basis of deceleration data obtained in full-scale crashes,
a description of crash deceleration pulses is presented which is suitable for seat
"-,"design. Charts are presented for obtaining the maximum deceleration loads
"•experipnced by the seat and passenger in response to their crash deceleration
pulses.
Finally, a method is presented for determining the seat strengLh,
spring stiffness, and deformation beyond the elastic limit requir2d to serve
in a crash deceleration pulse of given description.
Measurement of passenger
decelerations in full-scale laboratory and crash studies shows tiat the general
principles presented in the report apply.

4 013
Pinneo, L.R. and M.L. Kesselman 1959 TAPPING THE ELECTRIC POWER OF THE
NERVOUS SYSTEM FOR BIOLOGICAL TELEMETERING (Rome Air Development Center,
Griffiss AFB, N.Y.) RADC-TN-59-15
ABSTRACT: Two experiments are reported in this document wherein electric
power is measured from the central nervous system (CNS) of a living mammal,
and an FM radio transmitter is operated on voltages supplied lar;ely by the
organism. Also discussed are the neurophysiological basis of th CNS currentq
the physical characteristics

of minumum voltages necessary- to operate tiansiat4Ws:

and a description of methods of combining the two techniques for biological
telemetering.

4,014
Pinson, E. A.
1940
AIRSICKNESS, ITS CAUSE AND PREVENTION.
(Wright Air Development Ctr., Wright-Patterson AFB. Ohio)
EXP-M-54-653-21; 31 July 194G

Memo Rept.

4,015
Pinson, E. A.
1941
DARK ADAPTATION APPARATUS (ROTATING HEXAGON)
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) Memo Rept.
EXP-M-54-653-69A; 29 November 1941

.1,211
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4,016
Piollet, L.
1960
LE VOYAGE TERRE LUNE - SERA-T-IL UN JOR UN VOYAGE
D'AGREMENT?
(The Earth-Moon Trip - Will It One Day Be a Pleasure Trip?)
Lair, pp. 16-18, May 1960, (in French).
ABPTRACT: Discussion of the environmental conditons against which an
aetronaut will have to be protected.
These are (1) the accelerations of launching and landing, (2) extreme temperature variations, (3) the noise and vibration
of the rocket, (4) the state of weightlessness, (5) ionizing and nonionizing
radiation, and (6) meteoritic impact.
It is suggested that when these
problems have been solved, man will have a 98X chance of surviving a Journey
in space.

4,017
Piorry, P.A.
1926 RECHERCHES SUR L'INFLUENCE DE LA PESANTEUP. SUR LE COURS DU
SANG; DIAGNOSTIC DE LA SYNCOPE ET DE L'APOPLEXIE; CAUSE ET TRAITMNT DE
LA SYNCOPE (Research Upon the Influence of the Gravity on the Blood
Circulation; Diagnosis of the Syncope and the Apoplexy; Cause and Treatment
of the Syncope.)
Archives generales de medecine (Paris) 12: 527-544

4,018
Piquet, J. & J. J. Piquet
1958
CENTRAL S•UELAE OF CLOSED CRANIAL INJURIES:
pIST-CONCUSSION VERTIGO AND THEIR OBJECTIVE MANIFESTATIONS.
Rev. Otoneuroophthal. 30:29-47.

4, 019
Pisarev, D. I.
1957
NEUROLOGICAL EXPERIENCES OF AVIATION MEDICINE
Trans. of mono. Neurologische Erfahritngen der Luftfahrtmedizin, Berlin,
1957, trans. from mono. Opyt Raboty v Oblasti Aviatsionnoy Nevrologii i
Voprosy Profilaktiki (Experimental Work in the Field of Aviation Neurology and Problems of Prevention) ed. by Rudolf Mitzscherling.
(Office of Technical Services, Washington, D.C.)
1959
60-13091

4,020
Pisarev, D. I.
1959
NEUROLOGICAL EXPERIENCES OF AVIATION MEDICINE
(Trans. from mono. Opyt Raboty v Oblasti Aviatsionnoy Nevrologii i
Voprosy Profilaktiki (Experimental Work in the Field of Aviation
Neuro)ogy and Problems of Prevention) ed. by Rudolf Mitzscherling.
(Office of Technical Services, Washington, D.C.)
60-13091
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4,021
Pivotti, G.
1957
EXPERIMENTS ON LATERAL NYSTAGMUS EVOKED BY SIMULTANEOUS
BILATERAL THERMAL STLUIJLATION OF THE VESTIBULAR APPARATUS.
(Esperienze sul nistagmo laterale evocata da bilaterale, contemporanea
stimolazione termica del apparato vestibolare.)
Archivio di fisiologia,(Firenze), 57(2-3):117-135.
Nov 12, 1957

ABSTRACT: No lateral nystagmus was observed in normal subjects in a supine
position (corresponding to a horizontal situation in relation to the foLce
of gravity of the plane connecting the ampullae of the horizontal semicircular
canals) exposed to bilateral, simultaneous, equal thermal stimulation of
the vestibular apparatus.
This is termed the position of indifference.
In
this position, if the head was turned either right or left, nystagmus developed directed towards the side contrary to rotation. The duration and frequency
of the nystagmus attains maximal values after a 900 lateral rotation of the
head.
In this position, after a certain period of time, even if thermal
-stimulat-ion persists, lateral nystagmus terminates.
This may be due to
exhaustion of the endolymphatic current with return of the cupula to its
original position. By bringing the head back in the medical position
(rotatation of 900 in the direction contrary to the preceding one) nystagmus
reappears.
This is an expression of the endolymphatic current of balance
that reinstates the original equilibrium.

(Author)

4,022
ED. REV. 1958
2D.
±%N IN FLIGH
1957
Platonov, K. K.
(Trans. of Chelovek v Polete, 2d ed. rev., Moscow, 1957.
59-11879
(Office of Technical Services, Washington, D.C.)

4,023
Platonov, K.K.
1957 MAN IN FLIGHT (SECO=D REVISED AND EXPANDED EDITIN)
Technical Documents Liaison Office, MCLTD, Wright-Patterson Air Force Base, Ohio
F-TS-9381/Vi ASTIA AD 162 876
(Original Source: Military Publishing House, Ministry of Defense, USSR,
Mos coi)
ABSTRACT: This book discussed the principal questions of aviation medicine, with
which the pilot must in practice be acquainted.
The book is intended for students
of aeroclubs and flying schools, for the flight personnel of the regular military
units of the Soviet Army Air Force, and for the wide circle of youth interested
in aviation.
It will also be useful to physicians serving aviation units, schools.
and aeroclubs.
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Platonov, K.K.
1959
PSIKIOLOGICHESKIE PROBLEMY KOSMICHESKOGO POLETA
( Psychological Problems of Space Flight) Vosprosy Psikhologii (Moskva),
5(3):56-65
German Translation:
Psycholgische Probleme des Raumfluges, in
Sowietwissenschaft: Naturwivssenschaftliche Beitrage (Berlin), 1959(12):12131222, 1960
ABSTRACT: The psychologic effects of the conditions of space flight are
reviewed with reference to published reports on the reactions of experimental
subjects to these conditions.
It is concluded that the adverse effects of
acceleration, weightlessness, confinement, isolation, and exposure to danger
may satisfactorily be counteracted by the proper conditioning and motivation
of space pilots.

4,025
Platonov, K. K.
1959
PSYCHOLOGICAL PROBLEM• OF OUTER-SPACE FLIGHT
(Psikhologicheskiye Problemy Kosmicheskogo Poleta)
Trans. of Voprosy Psikhologii (USSR) 5(3):56-65, 1959.
(Office of Technical Services, Washington, D.C.)
Dec. 16, 1959
60-13520

4,026
Pletcher, K. E.
(Conference,
Calif.)

1959
THE HUMAN ELEMENT IN AIRCRAFT ACCIDENTS
U. S. Air Force Flight Safety, 14-18 Sept. 1959, Riverside,

4,027
Poe,

A. C., & V. W Lyon
TRAINER IN THE U.•.
Medicine, Pensacola,

1952
THE EFFECTIVENESS OF THE CYCLORAMIC LINK
(Naval School of Aviation
INAVAL SCHOOL, PRE-FLIGHT.
Fla.) Proj. NM 001 058.07.01., 17 March 1952

4,028
Pogrund, R. S., S. W. Ames and C. F. Lombard
1949
BIOCHEMICAL AND BLOOD
PRESSURE CHANGES IN GOATS UNDER NEGATIVE G (ACCELERATION TAILWARD)
(Office of Naval Research, Washington, D.. C.)
December 1949
Contract N6ori77
See also
J. Avia. Medicine, 22(1), Febrvary 1951
SUMMARY:
Blood pressure and biochemical changes'of blood have been determined
in goats repeatedly exposed to negative radial acceleration on the human
centrifuge at the University of Southern California.

.

1,214.

These effects have been ascertained by the determinations of oxygen tension,
carbon dioxide tension , glucose, lactic acid, pyruvic acid, hematocrit,
and plasma protein concentrations, all of which not only indicate the state
of tissue metabolism, but also present a sensitive method for assessing
tolerable and intolerable exposures.
Blood pressurevalues present evidence of a progressive stagnation of blood
under repeated negative 5 G as indicated by steady decreases in arteriovenous pressure differences.
These decreases in A-V difference during progressive negative 5 G runs occur concomitantly with certain alterations in
carbohydrate metabolism and generally reflect the anaerobic state of metabolism during the stress of negative acceleration.
The chemical changes which show "his anaerobic character of metabolism are
(a) an initially elevated blood glucose followed by a greatly reduced concentration as the stress is prolonged; (b) increase in A-V oxygen content
d ifference due to the decrease in venous oxygen tension and the relatively
constant tension of arterial oxygen; (c) reduction in both arterial and
venous carbon dioxide content; (d) increase in both lactic and pyruvic acid,
the former accumulating to a more marked extent than the latter and giving
rise to a lactate-pyruvate (L/P) ratio of increasing numerical value.
The
significance of these changes is discussed. Hematocrit and plasma protein
determination give variable results of doubtful significance.

4,029
Pogrund, R. S., S. W. Ames, & C. F. Lombard
1951
BIOCHEMICAL AND BLOOD PRESSURE CHANGES IN GOATS UNDER NEGATIVE G (ACCELERATION TAILWARD)
J. Avia. Med. 22(l):50-59A, Feb. 1951
See also (Dept. of Avia. Med., School of Med., University of Southern Calif.,
Los Angeles 7, Calif.)
Contract N6ori77, Task 1, Dec. 1949
SUMMARY: 1) Blood pressure dLhd biochemicai changes of blood have been determined in
goats repeatedly exposed to negative radial acceleration on the human centrifuge
at the University of Southern California.
2) These effects have been ascertained
by the determinations of oxygen tension, carbon dioxide tension, glucose, lactic
acid, pyruvic acid, hematocrit, and plasma protein concentrations, all of which not
only indicate the state of tissue metabolism but also present a sensitive method
for assessing tolerable and intolerable exposures.. 3) Blood pressure values present evidence of a progressive stagnation of bicod under repeated negative 5 g as
indizated by steady decreases in arteriovenous pressure differences.
These
decreases in A-V difference during progressive negative 5 g runs occur concomitantly with certain alterations in carbohydrate metabolism and generally reflect the
anaerobic state of metabolism during the stress of negative acceleration.
4) The
chemical changes which show this anaerobic character of metabolism are (a) an
initially elevated blood glucose followed by a greatly reduced concentration as the
stress is prolonged; (b) increase in A-V oxygen content difference due to the
decrease in venous oxygen tension and the relatively constant tension of arterial
oxygen; .(c) reduction in both arterial and venous carbon dioxide content; ; (d)
increase irn both lactic and pyruvic acid, the former accumulating to a more marked
extent than the latter and giving rise to a lactate-pyruvate (L/F) ratio of increasing numerical value.
The significance of these changes is discussed.
Hematocrit
and plasma protein determination give variable results of doubtful significance.
(DACO)
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1962 PHYSIOLOGICAL ASPECTS OF THE SPACEMAN
Pogrund, R.S.
Brown, K., and L.D. Ely, eds., Space Logistics Engineering
In:
pp. 55-135
(New York: John Wiley and Sons, 1962)
The complexity of space logistics engineering for the comfort of
ABSTRACT:
the astronaut in a space vehicle is described as a function of mission duration
The
and of the operational requirements and performance capabilities expected.
(1) vehicle-induced stresses
following physiological parameters are reviewed:
(propulsion, noise, vibration, accelerations, zero gravity, re-entry, emergency
escape); (2) internal environment of the space capsule (sources of oxygen supply,
handling food, biological photosynthesis systems, methods of carbon dioxide
elimination, water and waste control, toxicological considerations, temperature
and humidity regulation); (3) radiation hazard shielding requirements, lowlevel chronic exposure hazard; and (4) psychological stress (isolation, confinement, and sensory dcprivation).

4,031
STUDY OF THE VITAL ACTIVITY OF ANIMALS DURING
1956
Pokorovski, A.V.
(Report presented at the Congres
ROCKET FLIGHTS INTO THE UPPER ATMOSPHERE.
Paris, Dec. 3-8, 1956)
guides,
engins
et
fusees
des
Internationale
In Etudes Sovietiques (Paris) 106:65-70, Jan. 1957.
R.A.E. Translatic-n No. 625, ASTIA AD 124191
Public Affairs
Alsoin Krieger, F. J., ed. Behind the Sputnik (Washington:
Press, 1958)
In the first stage of this work, vital activity of the body at
ABSTRACT:
high altitudes has been observed in dogs, carried in a hermetically sealed
Equipment carried in the compartment
compartment in the nose of a rocket.
allowed observations to be made on conditions, and on the behaviour of the
animals during flight, and during the free fall of the cabin from the rocket.
The second stage involved the placing of the
In one
cv,.kartment not hermetically sealed.
about 75 to 85 kIn, its parachute opened, and
external influences of the opper atmospheric

4,032
Pokrovskiy, B. 1961 MAN'S SPACE FLIGHT
Vestnik vozdoshnogo flota 4- 59-62

dogs, in space suits, in a
case the animal was ejected at
it was subjected to all the
layers during 50-65 min.

"11,216
4,033
Pokrovskiy, G.
Kryl'ya rodiny

1961 MAN GOES OUT INTO SPACE
6: 17-18

ABSTRACT:
The article deals with the first
cosmic flight of Major Yu. A. Gagarin
in the spaceship "Vostok", which proved that man can exist and function normally
in space.
K.E. Tsiolkovskiy was amongst the first
scientists to point out that
man in a cosmic fl ght would experience two distinctly different states, i.e.
overloads which would be felt
during the acceleration and deceleraLion in the
atmospherebefore landing, and a state of weightlessness while the spaceship is
in orbit.
Insignificant "g" loads would be possible during change-over from one
orbit into another or before landing.
"g" loads have been known to high-speed
pilots, and momentary weightlessness to'aerobatic pilots.
Checking of a prolonged
state of weightlessness had to be carried out under conditions of a real cosmic
flight.
Three aspects of the phenomena were observed:
(1) weightlessness reduces
the load on blood vessels and facilitates
the heart functions.
It lowers the
strain of the human body, and could be used as a treatment for heart diseases;
(2)
it affects the intake of food, which becomes weightless; further investigation
as to the food'F progress in
the digestive system was required; (3) the force of
gravity must play an important part in man's orientation in space as it acts on
the body as a whole, and on the vestibular apparatus, which governs the sensation
of "Top" and "Bottom".
After Major Yu. A. Cagarin's flight in space it was
found thar the human body withstands all unexpected and unusual conditions
quite well.
(CARI)

4,034
Pokrovskiy, G.
1961 DECELERATION OF SPACE VEHICLES
Tekhnika-molodezhi (Meteor-rocket) No. 1, 1961, 37.
Air Information Division
Report 61-51,
ASTIA AD 255 793

ABSTRACT:

The electric charge on the nose of a rapidly flying body considerably changes the intensity of the body's deceleration.
Professor G. Pokrovskiy
discusses the use of this effect in the development of a deceleration engine
for space vehicles.
The method of decelerating a space body would thus be
based on the use of the kinetic energy of that body.

4,035
Pokrovskiy, G.
1961
MAN, TECHNOLOGY, AND SPACE
Ekonomicheskaya Gazeta 102(774):3-4, Sept. 27, 1960
(Aerospace Technical Intelligence Ctr., Wright-Patterson AFB,
Trans. No. MCL-851/l; ASTIA AD-258 837; March 27, 1961)

Ohio,
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METEOR-ROCKET
1961
Pokrovskiy, G.
(Tekhnika Molndezhi, No. 1, 1961, pp. 37) Foreign Technology Division,
ASTIA AD 268070
FTD-TT-61-190/1+2
WP-AFB, Ohio.
Description of the study of meteors in relation to the problem of
ABSTRACT:
spaceships and re-entering the earth's atmosphere.
down
sloving

4,037
Pokrovskiy, I.
1961
MIRACLE OF THE TWENTIETH CENTURY.
Ekonomicheskaya Gazeta 88(941) :4
(Aerospace Technical Intelligence Center, Wright-Patterson AFB,
Transl. No. MCL-1150, 13 April 1961.
ASTIA AD 261 824

Ohio)

ABSTRACT: This report is an evaluation on the individual and technical
achievements of Soviet scientists, designers, and workers in the field of cosmic
flights and other fields.
It emphasizes the importance of sending a man into
space to make it possible for him to work in this medium.

4,038
Polis, B. D., L. Jedeikin, and E. Polis
1952 EFFECTS OF ACCELERATION UPON
THE CEREBRAL METABOLISM AND CEREBRAL BLOOD FLOW.
PHASE III: The Activation
of Aerobic Phosphorylation by the Addition of Xanthines and Analogous
Compounds to the Inhibited Enzyme Systems.
(Avia. Med. Acceleration Lab.,
U.S.Naval Air Development Center, Johnsville, Pa.)
Rept. No. NADC-MA-5205;
Rept. No. NM 001 060.03.04, 9 Dec. 1952 ; ASTIA AD-1031
ABSTRACT: This investigation was concerned with the increase in the efficiency
of aerobic phosphorylation obtained by the addition of xanthines and analogous
structural compounds to enzyme systems with the phosphorylation efficiency
decreased by the addition of a Mg-ATPasp, or by the use of suboptimal concentrations of ATP in the reaction mixture.
Compounds such as caffeine, xanthine, and
theophylline may function as a substitute for ATP with an in vitro enzyme system
for aerobic phosphorylation.
The opposing actions of pentothal and caffeine on
aerobic phosphorylation may be due to a competitive action for the same enzyme
site. Experimental results demonstrating the release or bypass of phosphorylation
inhibition produced by dinitrophenol, pentothal, or Mg-ATPase by the addition of
xanthi.aes indicated that these compounds may function as a bypass t ATP in the
couoling re-rrion of aerobic phosphorylation.
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PHASE
1955
MISCELLANEOUS TESTS AND MINOR INVESTIGATIONS.
Polis, B. D., et al.
VI. AN INVESTIGATION IN'TO THE EFFECT OF ACCELERATION AND CERTAIN STRESSOR
AGENTS ON THE INTERMEDIARY METANOLISM OF THE BRAIN.
(Naval Air Development
Ctr., Johnsville, Pa.)
Project NM 001 103 300; TED ADC AE-1402; 31 Dec. 19,55
ABSTRACT: Cerebral blood flow, cerebral oxygen consumption, and glucose metabolism
were determined in groups of monkeys under the infl'uenceof the halluciratory drug
mescaline and under control conditions.
Although the mescaline caused a considerable increase in blood flow, there were no changes in the total oxygen used relative tu glucose. The expeLimental results did indicate the metabolism of an
unknown reducing substance by the brain under stress. Mescaline apparently increased the brain utilization of this substance.

4,040
Polis

B.D.
1959
HORMONAL FACTORS IN THE RESISTANCE OF THE
MANXAL TO ACCELERATION STRESS.
(Paper, Meeting of Aero Medical
Association, Statler Hilton Hotel, Los Angeles, April 27-29, 1959)

ABSTRACT: The reactions of the mammalian organism to acceleration stress
involves circulatory, central nervous and respiratory responses to such an
extent that the importance of the endocrine system in adjustment to this
adverse environment is self evident.
These studies were designed to reveal
possible .hormonal factors operative in the utilization of biological energy
at. a cellular level that would contribute to the survival of the animal
under high acceleration forces.
The heart rate obtained by a transistor
amplified ECG adapted for use on an eight-foot animal centrifuge defined
a physiologic end point of tolerance to 20 G as the time for the heart
rate to fall from an initial rate of 7 beats to a final rate of 2 beats
per second.
With this criterion normal Sprague-Dawley rats survived 20
G for 10 minutes (50 per cent lethal level).
Hypophiysectomy provided an
appreciable measure of protection against G stress in that the mean survival time was increased to 30 minutes.
Injection of ACTM decreased the
protective action of hypophysectomy.
Adrenalectomy decreased the tolerance
of the animal to G stress as indicated by a mean survivdal time of 4 minutes
under 20 G. Adrenalectomy and hypophysectoiry reversed the decreased
tolerance to G stress obtained with adrenalectomy alone.
The data were
interpreted to indicate that the protective action of hypophysectomy was
due to the elimination of adrenocortical hormones and pituitary hormones
which are important for the resistance to other forms of stress.
(J. Aviation Med. '0(3):198, March 1959)
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4,041
Polis, B. D.
1960
HORMONAL DETERMINANTS OF MAMMALIAN TOLERANCE TO ACCELERATION STRESS.
(Naval Air Dev. Ctr., Johnsville, Pa.)
Rept. NADC-MA-6025; 12 Aug. 1960;
ASTIA AD 242 447.
See also J. Appi.

Physiol.

16(2):211-214,

March 1961.

ABSTRACT: The, pituitary-adrenal hormonal axis has been implicated as a critical
factor in the survival of the rat to acceleration stress. The physiological
endpoint for the tolerance of animals to high positive acceleration stress was
obtained by determining the time to reduce the heart rate from eight to two beats
per second at 20 G. With this technique a significant increase (300 percent) in
the survival time of rats to 20 G was found following hypophy-sectomy.
A significant loss (60 percent) of tolerance to high acceleration stress was found in
adrenalectomized rats.
The procedures of hypophysectomy and adreualectomy
esjentially cancelled the effect of each operation alone in the rat to yield an
animal approximately similar to the normal rat in its ability to tolerate acceleration. Possible mechanisms for these effects are offered.
(Author)

.4,042
Polis,

B. D.
1961
HORMONAL DETERMINANTrs OF MAMMALIAN TOLERANCE TO ACCELERATION STRESS.
J. App]. Physiol. 16(2):211-214, March 1961.
See also (Naval Air Develoomnent Ctr., Johnsville, Pa.)
NADC-MA-6025,
12 Aug. 1960. ASTIA AD 242 447.

ABSTRACT: The pituitary-adrenal hormonal axis has been implicated as a critical
factor in the survival of the rat to acceleration stress.
The physiclogical
endpoint for the tolerance of animals to high positive acceleration %,tress was
obtained by determining the time to reduce the heart rate from eight to two beats
per second at 20 G. With this technique a significant increase (300 percent)
in the survival time of rats to 20 G was found following hypophysectomy.
A
significant loss (60 percent) of tolerance to high acceleration stress was found
in adrenalectomized rats.
The procedures of hypophysectomy and adrenalectomy
essentially cancelled the effect of each operation alone in the rat to yield
an animal approximately similar to the normal rat in its ability to tolerate
acceleration.
Possible mechanisms for these effects are offered.
(Author)

41, 043

Polis, B. D.
1961
INCREASE IN ACCELERATION TOLERANCE OF THE RAT BY 2-DIMETHYLAINOETHYL P-CHLOROPUENOXY-ACETATE (LUCIDRIL)
(Naval Air Development Ctr.,
Johnsville, Pa.)
NA.DC-MA-6136, 27 Nov. 1961
See also
Aerospace Medicine 33(8):930-934, Aug. 1962
ABSTRACT:
A simple chemical molecule, the dimethyl-aminoethyl ester of parachlorophenoxyacetic acid has been found to enhance significantly the tolerance,
of rats to acceleration at 20 G. The median survival time of treated animals
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increased to 33.3 minutes, almost a three-fold increment over the control survival
Th2 effectiveness of the drug persisted only for a period
time of 12.5 minutes.
of four hours after injection. A latent pEriod of 3 to 4 days treatment with the
drug seemed necessary before the enhanced tolerance to acceleration become
The activity of the drug was dose dependent in that no significant
apparent.
changes in acceleration tolerance were found with a total injection of 50 mg;
significant increments in tolerance were obtained with 75 mg of the drug; much
larger increases in the tolerance to acceleration followed administration of 100
The nature of the parmacologic effect suggests that the drug
mg of Lucidril.
action per se is mediated via the hypothalamic area of the brain, possibly by
Its structural relationship to acetylcholine
interplay with the biogenic amines.
of the mechanism of its action and
investigation
for
areas
suggests additional
hormone in acceleration stress
this
of
role
the
of
investigation
also for the
fact that it has already been
the
and
drug
the
of
toxicity
low
The
tolerance.
used in humans in high doses with no deleterious and some presumptive beneficial
effects leads to the proposal that the compound might be effective in increasing
(AUTHOR)
human tolerance to accele ation stress.

4,044
INCREASE IN THE TOLERANCE OF ACCELERATION STRESS WITH THE
1961
Polis, B. D.
(Paper, 32nd Annual
DI1ETHYLAMINETHYL ESTER OF P-CHLOROPHENOXYACETIC ACID.
Meeting of the Aerospace Medical Association, 24-27 April 1961, Chicago, 111.

Previous studies from this laboratory have demonstrated a pronounced
ABSTRACT:
enhancement of the tolerance to acceleration stress in the rat following hypophyThe studies implicated the pituitary adrenal axis as a critical factor
sectomy.
in the survival of the rat and pointed to possible involvement of the hypothalamic
area of the brain. Attempts were then made to attain a similar enhancement of
the resistance to acceleration stress without some' of the deleterious effects of
The new drug lucidril (dimethylaminoethyl ester of p-chlorophenhypophysectomy.
been shown to enhance the vasopressor effects of adrenalin
has
acid)
oxyacetic
Administration of lucidril to rats increased
applied topically to the brain.
the tolerance of a rat population from a median survival time of 10 minutes at
20 G to a median survival time of 24 minutes at 20 G. The low toxicity of the
drug and striking effects in animals suggests its possible use to increase the
(Aerospace Medicine 32(3):244, Mar. 1961)
tolerance of humans to high G.

4,045
INCREASE IN ACCELERATION TOLERANCE OF THE RAT BY 2-DIMETHY1962
Polis, B. D.
Aerospace Medicine
LAMI'IOETHYL P-CHLOROPHENOXY-ACETATE (LUCIDRIL)
33(b):930-934, Aug. 1962
NADC-MAt-6136,
See also (Naval Air Development Ctr., Johnsville, Pa.)
27 Nov. 1961
ABSTR'ZT: A simple chemical molecule, the dimethyl-aniinoethyl ester of parachloro
phen, yacetic acid has been found to enhance significantly the tolerance of rats

..........
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to acceleration at 20 G. The mediaa survival time of treated animals increased
a three-fold increment over the control survival time of
to 33.3 minutes, alost
The effectiveness of the drug persisted only for a period of four
12.5 minutes.
A latent period of 3 to 4 days treatment with the drug
hours after injection.
seemed necessary before the enhanced tolerance to acceleration become apparent.
The activity of the drug was dose dependent in that no significant changes in
accelerat'ion tolerance were found with a total injection of 50 mg; significant
increments in tolerance were obtained with 75 mg of the drug; much larger increases
in the tolerance to acceleration followed administration of 100 mg of Lucidril.
The nature of the parmacologic effect suggests that the drug action per se is
possibly by interplay with the
mediated via the hypothalamic area of the brain,
Its structural relationship to acetylcholine suggests additional
biogenic amines.
areas for investigation of the mechanism of its actior, and also for the investiThe low.
gation of the role of this hormone in acceleration stress tolerance.
in
humans
in
used
toxicity of the drug and the fact that it has already been
to
leads
effects
beneficial
high doses with no deleterious and some presumptive
tolerance
human
increasing
in
effective
the proposal that the compound might be
(AUTHOR)
to acceleration stress.

4,046
CHANGES IN THE AMINO ACID
1962
& M. Chianti
Polis, B. D., H. W. Schumukler,
(Paper, 33rd Annual
STRESS.
COMPOSITION OF RAT BRAIN CAUSED BY ACCELERATION
12
April 1962, Atlantic City, N. J.)
Meeting of 'the Aerospace Medical Assoc.,,9of hormonal
Previous worK from this laboratory showing the importance
ABSTRACT:
the
suggested
stress
acceleration
to
and other cellular factors in the to.prance
acceleration
from
results
that
lesion"
"metabolic
possibility of a reversible
reveal the metabolic
stress. The following study was undertaken in an effort to
brains were rapidly
Rat
accelcration.
by
induced
metabolism
defects in cerebral
deprotenized with
weighed,
frozen,
animals,
centrifugal
and
normal
excised from
composition by
pool
acid
picric acid and analysed for the complete free amino
for the new
found
were
()50%)
Large decreases
ion exchange chromatography.
glutathione.
and
urea,
serine,
for
as
well
as
amino acid i-hydroxyaspartic acid,
The irterfound.
also
was
amnonia
free
of
concentration
the
in
A large increase
in the
block
relationships of the changes in amino acid composition. suggest a
mitochondria.
in
systems
energy yielding mechanisms from the respiratory enzyme
(Aerospace Medicine 33(3):349, March 1962)

4,047
pIOCHEMICAL PHAR.MACOL•GY L0 TIlE TOLERANCE
1963
Polis, B. D., & H. W. Shmukler
(Paper, 34th Annual Moeting Gf the Aerospace Medical
TO ACCELERATION STRESS.
April 28 - May 2,
Association, Statler-Hilton Hotel, Los .Aageles, Calif.,
1963)
the
Experimental work fiom this laboratory defitted the tolerance of
ABSTRACT:
by
mediated
interaction
heart-brain
a
of
terms
in
rat to acceleration stress
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hormones of the pituitary-adrenal axis and demonstrated a 300 per cent increase
in acceleration tolerance by the rat after hypophysectomy.
Efforts to reproduce
by pharmacologicgl means this high tolerance to acceleration were realized in
part with the drug Lucidril.
Since pharmacological studies in animals suggested
involvement of the hypothalamic area of the brain as a mode of action for this
drug, some basic studies of biochemical changes in the brain' during acceleration
were carried out with the hope that a logical ct~emical approach to acceleration
tolerance might be attained. These revealed a striking decrease in the brain
concentration of a component identified as B-hydroxyaspartic acid by its position
in ion exchange chromatography.
This component also was increased significantly
in the brain of hypophysectomized animals; it therefore appeared to be a critical
metabolite of brain under anoxic stress. The parenteral administration of
synthetic B-hydroxyaspartic acid to rats resulted in a significant increase
in the median survival time from 7 minutes at 20 G for the litter mate controls
to 14 minutes for the treated animals.

4,048
Pollitzer, Robert 1961 SELECTEDABSTRACTS FROM 'SOVIET BIOMEDICAL JOURNALS,
No. 6
(The Institute of Contemporary Russian Studies, Fordham University, New'58,
New York) Contract No. DAlB-l(8-405-CML-867, June, 1961, ASTIA AD 262007
ABSTRACT:
authors.

A selected group of abstracts on biomedical journals by Russian

4,049
Pollitzer-, Robert
1,961 SELECTED ABSTRACTS FROM SOVIET BIOMEDICAL JOURNALS
No. 8
(The Institute of Contemporary Russian Studies, Fordham University, New York
58, New York) Contract No. DA 18-108-405-CML-867, December 1961,
ASTIA AD 271 923
ABSTRACT:
authors.

A selected group of abstracts on biomedical journals by Russian

4,050

Pollock,

L.

J.

1943

Illinois Mud. J.
ASTIA AD 74 028

BLAST INJURIES OF THE CENTRAL NERVOUS SYSTEM.
83:196-168,

1943.
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4,051
THE EFFECT OF THE FORCES OF CORIOLIS ON THE BLOOD PRESSURE
1938
Popov, A. P.
IN HUMAN BEINGS.
Vestnik Oto-rhinolaryngology (5):510-516.
Collected Transactions Inst. Av. Med. Voyengiz 1 (1939).

4,052
"OB OSNOVNYKH
ZAME CHANIYA K STAT'YAM D. YE. ROZEMBLYUMA
1956
Popov, A. P.
VOPROSAKU
SPORNYKH
"0
KOMENDANTOV
L.
G.
I
VOPROSAKH V FISIOLOGII USKORENIY"
ROZENBLYUNS
YE.
D.
BY
PAPERS
TO
(NOTES
V OBLASTI FIZIOLOGII USKORENIY".
"FUNDAMENTAL PROBLEMS IN PHYSIOLOGY OF ACCELERATION" AND BY G. L. KOMENDANTOV "CONTROVERSIAL PROBLEMS IN THE FIELD OF PHYSIOLOGY OF ACCELERATION.).
1956.
6:85-91,
(Military Medical Journal).
Voyenno-meditsinskiy Zhurnal
of
"Physiology
Report
Information
Intelligence
Air
USAF
in
(Translation
Acceleratinn: A Controversy Between D. Ye. Rozenbly.m and G. L. Komendantov"
21 May 1957.)
IR-1407-57.

4,053
PROTECTIVE HELMETS
1950
Poppen, J.' C. & E. L. Hendler
WITH OTHER EQUIPMENT.
J. Aviation Med. 21(5):414-418.

-

THEIR INTEGRATION

1. The impetus to the development of protective helmets is outlined.
SUMMARY:
Methods of construction-and general configuration of the more com2.
monly worn protective helmets are briefly described.
The need for better integration between the helmet and contiguous
3.
equipment is defined.
The need for better integration of all personal equipment is em4.
phasized.

4,054
REPORT ON THE PHYSIOLOGICAL EFFECTS OF SUDDEN CHANGES
1932
Poppen, J. R.
(Dept. of Physiol., Ha&vare
IN THE SPEED AND DIRECTION OF AIRPLANE FLIGHT.
April 1932.
School of Pub. Hearth, Boston, Mass.)

4,055
REPORT ON POSSIBLE METHODS OF REDUCING THE SYMPTOMS
1934
Poppen, J. R.
PRODUCED BY RAPID CHANGE IN THE SPEED AND DIRECTION OF AIRPLANES.
(Dept. of Physiology, Harvard School of P'Th'ic Health, Boston, Mass.)
Feb. 1934.
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4,056
AERIAL EQUILIBRATION.
1934
Poppen, J. R.
J. Aviation Med. 5(l):96-106.
the
ABSTRACT: Three mechanisms are involved in the function of equilibration:
vestibular apparatus, the somatic senses with their one fairly homogeneous funThis article details the
ction, and vision, the purely telesceptive sense.
functions of each of the three mechanisms.

4,057
EFFECTIVENESS OF PNEUMATIC BELT IN COUNTERACTING
1938
Poppen, J.R.
J. Aviation Med. 9:214-215, 233
(Discussion.)
ACCELERATION.

4,058
THE CARDIOVASCULAR ASPECTS OF AVIATION MEDICINE.
1941
Poppen, J. R.
New England J. of Medicine 225(23):892-896.
ABSTRACT: Aviation medicine is peculiarly subclinical in its field of interest
In this respect, it is the acme of preventive medicine.
and application.
The selection of flying personnel requires, first of all, freedom from organic
Flying requires adjustment to a new and unusual set of circumstances
disease.
in its three-dimensional fields. With rapid changes in altitude come the
The profound changes in blood
problems of anoxia and high accelerations.
forces
encountered in certain maneuvers
distribution incident to the centrifugal
place a peculiar burden on the circulation, in which the heart has its share.
The responsibility of repeatedly and suddenly requiring an effort to preserve
fE"dequate filling of the
the ciruilation against profound reductior right heart is peculiar to flying.
For the determination of actual or incipient organic heart disease, doctors
must depend on the diagnostic methods commonly used in physical examination.
C reful history, keen inspection, accurate percusL'on and clear auscultation
Adjunctive aids in the
continue bot be the most reliable diagnostic tools.
remain
supplementary for those
must
form of electrocardiograms and x-ray plates
cases in which commoner. methods of examination do not suffice to make the diagnosis
clear.
In discussing the cardiovascular aspects ot flying in its application to the
mhintenance of flying fitness, emphasis is placed on two major considerations:
the car'diovascular demands peculiar to flying, and tests for determining
cardiovascular efficiency.

4,059
Poppen,

INFLUENCE OF AIRCRAFT PERFORMANCE ON SELECTION AND CARE
1941
J. R.
OF MILITARY AVIATORS.
War Med. 1:180-187.

11,225 .

4,060
PHYSIOLOGICAL EFFECTS OF SUDDEN CHANGES IN
1941
Poppen, J.R.
SPEED AND DIRECTION OF AIRPLANE FLIGHT.
(RAF, Institute of Aviation Medicine, Faraborough)
FPRC Report 263(a), March 1941.

4,061
POSSIBLE METHODS OF REDUCING THE SYMPTOMS PRODUCED
1941
Poppen, J.R.
BY RAPID CHANGE IN THE SPEED AND DIRECTION OF AIRPLANES.
FPRC Report 263(b),
(RAF, Institute of Aviation Medicine, Farnborough)
March 1941.

4,062
THE EFFECTS OF COLD AND HIGH SPEED ON THE FLYER
1942
Poppen, J. R.
Int. Clin., N. ser. 5, 1:60-67, 1942.

4,063
PILOTS ESCAPE FROM HIGH PERFORMANCE AIRCRAFT.
1946
Pppen, J.R.
INTERIM REPORT ON LIVE EJECTION FROM AIRCRAFT IN FLIGHT AT LAKEHURST,
(Naval Air Experimental Station, Philadelphia, Pa.)
N.J. ON 30 Oct '46.
ASTIA ATI 48167
Dec. 1946.

ABSTRACT: The first live ejection from high performance aircraft was made
Prior to the live
from a JD-l bomber at 5000 ft with airspeeJ of 250 mph.
ejection from the bomber, 42 live ejections were made in the test tower using
powder charges and catapults to approximately duplicate the acceleration
expected, and 5 dummy ejections at 200-350 mph were made from the bomber.
The 28-ft chute attached to the seat failed on the live ejection and at
approximately 2000 ft the subject left the seat, fell 500 ft. and opened his
The subjective reaction of the
seat chute and made an uneventful descent.
subject are described and the cause of the failure of the 28-ft parachute is
explained.

4,064
Poppen, J.R., & D.T. Watt
TION OF SHORT DURATION.

IWOMAN TOLERANCE TO HIGH POSITIVE ACCELERA1947
Fed. Proc., 6:181
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4,065
HIGH ACCELERATION OF SHORT DURATION.
1948
Poppen, J. R.
Mil. Surg. 103(l):30-32, July 1948.
ABSTRACT: A brief outline of the historical background of acceleration studies
is given, starting with the early work of the Germans in 1939 and discussing
the advances of the British during World Warr II and the postwar work continued
here in the United States.

4,066
Poppen,

PHYSIOLOGIC EFFECTS AND POSSIBLE METHODS
1950
J. R. & C. K. Drinker
OF REDUCING SYMPTOMS PRODUCED BY RAPID CHANGES IN SPEED AND DIRECTION OF
AIRPLANES AS MEASURED IN ACTUAL FLIGHT.
J. Appl. Physiol. 3:204-215.

a
ABSTRACT: Dogs anesthetized wit? Nembutal were mounted in an airplane in
rapid.horizontal
to
position similar to that occupied by the aviator and subjected
Direct records of arterial pressure were made during these
turns and to dives.
A drop in arterial pressure occurs which is directly proportional
maneuvers.
This causes a
to the severity and time of application of the abnormal forces.
Other
black.
going
of
symptom
the
for
accounts
severe cerebral anoxemia which
taken
records
direct
and
manner
similar
a
in
dogs were mounted in an airplane
from the carotid artery, the jugular vein and the femoral artery and vein. They'
were flown through horizontal turns ad dives.
A belt embracing the entire abdomen a d containing -n inflatable bag was strapInflation of thisl bag produced an increase in intra-abdominal
ped about thb dog.
This was done at differentI times in relation to the maneuvers. Raising
pressure.
the intra-abdominal pressure by inflaftion of the belt at least one-half minute
before the high accelerations produce- a marked improvement in the physiological
The improvement was a preservation of carotid cerebral circulation at
changes.
freedom from
a level above that resulting in severe anoxemia and consistent with
subjective symptoms.

4,067
MAN'S ADAPTATION TO INCREASING ALTITUDE.
1956
Poppen, J.R.
In Society of Automotive Engineers_. ( Paper, presented at meeting
Paper no. 749
April 9-12, 1956)
ABSTRACT: Barrier's "to man's ascent to higher altitudes listed; atmospheric
with equable
compartments
conditioned
be met by pressurized
canenvironment;
barriers
by designing
accomplished
to velocity
adaptation and
artificial
protective equipment; barrier of vision surmounted by providing realistic
data presentation, direct electronic control and appropriate illumination.
Protective means available to obviate harmful effects of unusual radiations.
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4,068
Poppen, John R.
1957
INTRODUCTION AND HISTORY OF THE AIRCRAFT ESCAPE PROBLEM
The Journal of Aviation Medicine
28: 57-59, Feb., 1957

ABSTRACT:
The history of escape from aircraft starts
with the parachute which
was followed by the Martin-Baker upward ejection seat.
There are four physiologic aspects of the gravitational forces involved in ejection just as there
are for all
gravitational forces in flying.
Research on the ejection seat has
been performed by all branches of the military services to determine the best
design criteria
and to define the human tolerance factors.

4,069
Poppen,

J. R.
1958
SUPPORT OF UPPER BODY AGAINST ACCELERATIVE FORCES IN
AIRCRAFT.
J. Aviation Med. 29(1):76-84, Jan. 1958.

ABSTRACT:
A prototype harness intended to provide support against vertical
forces was designed on the basis of an analysis of the support structure and mass
distribution characteristics of the upper part of the body.
The harness provides
support under the axillae, crosses over the manubrium, extends along lines
consonant with the resultant of anticipated forces, and ends in two poiats for
attachment to an aircraft
seat structure.
Comparison of data from tower drop
tests conducted with the prototype and standard military harnesses indicated
that support of the upper body mass eliminates compressive loads on the lumbar
spine by reduction of the dynamic response between the upper and lower masses.

4,070
Posner, D.L.
1953
CRASH SURVIVAL AND CRASH FIRES.
(Daniel and Florence
Guggenheim Aviation Safety Center, Cornell University, Presented to
Wash. Sect. Institute
of Aeronautical Sciences, 7 April 1953)

4,071
Powell, T. J.
1954
ACUTE MOTION SICKNESS INDUCED BY ANGULAR ACCELERATIONS.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC Rept. No. 865;
ASTIA AD-39 215; Feb. 1954
ABSTRACT:
Acute motion sickness was produced in susceptible subjects seated in a
Bhr~ny chair by rotating the chair at 16 rpm in a counterclockwise position and
flexing the subjects' heads in a controlled manner.
Records were made of the
revolutions of the turntable, sweating on the forehead, diving-climbing sensations,
lateral tilting
sensation, head movements, and onset of nausea.
Significant
Positive associations were found (1) between test reaction and motion-sickness

-

1,228

-

susceptibility, as determined by the subjects' replies to a questionnaire, and (2)
between the onset of sweating and the onset of nausea.
More nonpilots were
susceptible to motion sickness than pilots.
In the severely motion-sick subject,
there was a falling systolic blood pressure, a slowing of the pulse, and vasodilatation. All subjects who were severely nauseated on the test procedure had a
secondary nausea lasting from 2 to 12 hours.
(ASTIA)

4,072
Powell,

T. J.
1956
EPISODIC UNCONSCIOUSNESS IN PILOTS DURING FLIGHT.
J. Aviation Med. 27(4):301-316.

SUMMARY: Nine cases of unconsciousness of ten seconds to six minutes, occurring
in pilots while flying, have been observed and the patients investigated. Apart
from hypoxia, and a few other external causes, the reason for unconsciousness is
considered to be a surm-nation of physiological factors.
The factors noted in these cases are: (1) anger or anxiety; (2) probable
hypoglycemia; (3) increased prolonged G; (4) probably hyperventilation; and (5)
paroxysmal type of EEG.
The condition could not be reproduced under laboratory
conditions.

4,073
Powell, T. J., T. M. Carey, H. P. Brent & W. J. R. Taylor
UNCONSCIOUSNESS IN PILOTS DURING FLIGHT IN 1956.
J. Aviation Med. 28(4):374-386.

1957

EPISODES OF

SUMMARY: Eight cases of unconsciousness or diminished consciousness while flying
were investigated at the Institute of Aviation Medicine in Toronto during 1956.
Five of these cases satisfied the criteria for the diagnosis of "physiologic unconsciousness in medically fit aircrew." The factors seem to be:
(I) Previous
or concomittant G; (2) hypoglycemia occurring a few hours after a light carbohyoratp meal; and (3) hyperventilation.
Anxiety or anger, and early slow eiectroencephalogram activity with hyperventilation seem to be associated factors.
All these findings contribute to diminished cerebral activity and can summate.
It is considered that this summation is the cause of the unconscious episodes,
and therefore these episodes may be preven..ed by removing one or more of the
factors.

4
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Powers, E.E.
1945
VELOCITY AND ACCELERATION MEASUREMENTS OF PILOT
(Army Air Forces Materiel Command)
SEAT EJECTION CATAPULT.
ASTIA ATI 52658
27 Nov. 1945.

ABSTRACT:

Ultra high-speed motion pictures were made of four tests of the

. 1,229
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firing of the pilot-seat ejection catapult in order to study the velocities
and accelerations involved when the ejection gun is fired.
A pneumatic brake
was used to preload the system, thus increasing the initial load, and the
catapult under initial braking loads of 1.2g, 1.6g and 1.9g.
The motion
pictures were assessed for space-time-evaluatdon,, and the values of velocities
and accelerations were plotted.
Acceleration curves show a fluctuation of
acceleration prior to reaching maximum acceleration.
It is recommended that
further tests be conducted to determine whether the fluctuation in acceleration is consistent.

4,075,
Pozhariski, P.
Vasduhopl.

1937
Glasn.

PARACHUTE JUMPING FROM THE MEDICAL STANDPOINT
(10):127-143.
1937

4,076
Preece, C.D.
1960.
BANG.
ARE YOU ALIVE?
Air Cluei, 14(6):176-180
March 1960
ABSTRACT: Between January 1, 1953, and August 31, 1959, 168 RAF personnel
ejected, and of these 130 were successful.
The main purpose of this letter is not to analyse the unsuccessful cases, but
to pose a question.
Are aircrew given, and do they give themselves, a fair
chance when the occasion demands that they reach for the handle?

4,077
Preem, R.
1959
KOSMILISTE LENDUDE BIOLOOGILISED PROBLEEMID (BIOLOGICAL
PROBLEMS OF COSMIC FLIGHTS.
Eesti loodus, Tallinn, Estonia 6:330-338
Abstract: Aerospace Medicine 31(11):959-960, Nov. 1960
ABSTRACT: A review is presented of Russian achievements in the penetration of
space, and of U. S. research on the Medical aspects of acceleration and survival
of supersonic bailout at low altitudes.

4,078
Presnyakov, A.
1961
THE SECRET OF THE FORCES OF GRAVITY.
(Aerospace Technical Intelligence Center, Wright-Patterson AFB,
Translation No. MCL-1057, 14 July 1961.
ASTIA AD 261 810.

ABSTRACT:

Ohio)

The author gives a brief review of work done in the field of

-

gravitation.
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He states that the interest in the problems of gravitation

is due to the study of the nature of time and space, investigations of the
cosmos and progress in learning of the elementary particles of matter.
For research'work carried out by Professor ,Dmitri Dmitriyevich Ivanenko
is reviewed.
t.onsiderable interest was prompted by reports of this scientist
concerning the so-called field quantization, new hypothesis of cosmology,
a unified theory of matter and gravitation, and antigravitation.

4,079

Preston, G. Merritt and A Martin Eiband

1955

CRASH IMPACT SURVIVAL IN

LIGHT AIRPLANES

(NACA Tech. Film No.

25,

1955)

4,080
Preston, G. Merritt and Jacob C. Moser
1956 CRASH LOADS
(Paper, National Advi-•ry Committee for Aeronautics, April 17,

1956,

Cleveland,

Ohio)
ABSTRACT:
This paper discusses the deceleration data measured on the floor
of the fuselage during the NACA crash tests.
During this investigation, impact
decelerations were measured in fighter, cargo, transport, and light airplanes.
Accelerometers were located at
veveral stations on the floor of these
airplanes.
Accelerations were measured in the longitudinal, vertical, and latera4

directions..

4,081
Preston, G. M., & G. J. Pesman
1958
ACCELERATIONS IN TRANSPORT-AIRPLANE
CRASHES.
(National Advisory Committee for Aeronautics, Wash., D. C.)
NACA TN 4158, Feb.
958.
ASTIA AD 152 829.

......

ABSTRACT:
Full-scale aircraft crashes were made with low-wing pressurized and
high- and low-wing unpressurized transport airplanes to determine the crash
loads that result from a variety of crash events.
rhe crashes simulated takeoff and landing accidents involving fuselage damage ranging from mod-rate to
severe.
Accelerations were measured hy accelerometers installed on the cabin
floor.
The data (peak magnitude of acceleration, time required to attain peak
magn'tude, and the time duration and the direction of the acceleration) were
analyzed in terms of impact survival possibilities for the various airplane---configurations and crash circumstances.

4
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4,082
SPACECRAFT PREPARATION AND CHECKOUT
1962
Preston, G. M. and J. J. Williams
(In Results of the First U. S. Manned Orbital Space Flight, February 20
(NASA Manned Spacecraft Ctr.) Pp.53-67.
1962).

4,083
et al
Preston-Thomas, H., R. Edelberg, J. P. Henry,
TO MULTISTAGE ROCKET ACCELERATION CURVES.
J. Aviation Med. 26(5):390-398.

1955

HUMAN TOLERANCE

SUMMARY: Hyperbolic acceleration curves are derived for three or four stage
rockets which could attain the 10 to 11 km./sec velocity necessary for establishment in a practical orbit around the earth.
A preliminary study has evaluated the capacity of nine subjects to perform a
dual pursuit task while undergoing a typical series of curves.
Evidence is presented to indicate that select crewmen can be expected to assist
in the control of such a vehicle during the critical acceleration phases of the
flight.

4,084
HIGH-SPEED TRACK TESTS OF EJECTION SEAT AND
1956
Pribil, R. F.
TEST NO. 2.
AIRPLANES.
F-100
PILOT'S EQUIPMENT,
No. NA-56-750-2.
Report
In(.)
Aviation,
American
(North
30 August 1956.

4,085
ACCELERATOR PROJECT PROGRESS REPORT 1 JANUARY TO 31 MARCH.
1941
Price, H. W.
C-2091.
(National Research Council, Canada)
ABSTRACT: A progress statement is
trifuge at No. 1 I.T.S. Toronto.

made on the construction of the human cen-

4,086
Price,

PHYSIOLOGICAL AND PSYCHOLOGICAL EFFECTS OF SPACE FLIGHT:
1962
J. F.
A BIBLIOGRAPHY: VOL. I. ACCELERATION, DECELERATION, AND IMPACT.
Research Bibliography
(Space Technology Labs., Inc. Redondo Beach, Calif.)
ASTIA AD 286 930.
No. 43, Oct. 1962.

This bibliography, consisting of 1020 references (mostly annotated)
ABSTRACT:
on acceleration, deceleration and impact studies, is the first of a series of

-
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volumes pertaining to the physiological and psychological effects of space
flight. Whenever possible the references listed in the bibliography have been
reviewed in order to include the maximum amount of retrieval data.
Author,
agency, periodical, subject and ASTIA indices are included.

4,087
Price, R.S.
1961
UNDERWATER EXPLOSION TESTS IN A PRELIMINARY HIGHGRAVITY TANK ACCELERATED BY A CENTRIFUGE.
(Naval Ordnance Lab.,
ASTIA AD- 264 760
NAVWEPS rept. no. 7365; DASA-1241,
White Oak, Md.)
August 1961
NOL is developing a high-gravity tank for simulating large under
ABSTRACT:
water explosions at a very small scale.
To determine if a centrifuge, rather
than the previously proposed linear accelerator, could be used to provide
the acceleration, six explosion tests using 50-milligram charges were made.
Radial accelerations up to 60 gravities prevailed in a 7-inch square test
tank mounted on a 10- foot centrifuge arm.
Since the explosion phenomena
were not objectionably distorted by the rotation effects, it was concluded
that a centrifuge is suitable for providing the acceleration forces required
for the proposed NOL High-Gravity Tank. (Author)

4,088
Prince,

J. E.
1962
INTRODUCTION: SCOPE - BIOPACK - SATELLITES, LAUNCH TO
RECOVERY.
In Biologic Systems cf Discoverer Satellites XXIX and XXX.
(School of Aerospace Medicine, Aerospace Medical Div., Brooks AFB,
April 1962.
Tex.)

ABSTRACT:
The design of biopacks used to study radiation and weightlessness are
based on the following avaiable space in the satelite; weight allotment; internal
volume and configuration of the typical canister; center of gravity; time between
specimen preparation and.return to the laboratory; and environmental temperature.

4,089
Prince, J.E. & J.R. Mabry 1962 ORGAN AND TISSUE CULTURES. 2. CILIARY ACTIVITt
OF EMBRYONIC CHICK CHOROID PLEXUS. In BIOLOGIC SYSTEMS OF DISCOVERER
SATELLITES XXIX AND XXX (School of Aerospace Medicine, Aerospace Medical
Div..- Brooks AFB, Tex.)
April 1962
..
ABSTRACT: Ciliary activity was assessed on the basis of percentage of total,
border with vibrating cilia and the total numbers of active and inactive
explants.
Satellite cultures are cmmp-red to cultures from the same donors
retained under ideal conditions.
It was found that the ciliary activity of thi
ependymal cells of the choroid plexus from the 15-day-old chick embryo was not

4
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adversely affected by the launch, orbit, and recovery of Discoverer satellite
XXIX.
SimiLar tissue cultures aboard Discoverer X)MC were reduced in ciliary
vitality, and further laboratory studies are being conducted to elucidate the
factors responsible.

4,090
Proell, W. & N. J. Bowman
1958
A HA.NDBOOK OF SPACE FLIGHT.
(Chicago: Perastadion Press, 1958.)
ABSTRACT: This is a reference book bringing together data and ideas from
divergent disciplines which are pertintnt to space flight.
In addition to many tables, formulas, eciuations and diagrams, there are listed
job opportunities; ý.ompanies which build rockets, notable space flight research
men; known societies devoted to rockets and space flight; glossary of words;
and a bibliography.

4,091
Pryor, W. W.,

H. 0. Sieker & R. L. McWhorter

1952

SPATIAL VECTOR ANALYSIS

OF THE ELECTROCARDIOGRAM DURING EXPOSURE TO POSITIVE ACCZLERATION.
J. Aviation Med. 23(6):550-559, Dec. 1952.

ABSTRACT:
(1) Standard limb and unipolar precordial lead EKG's have been recorded simultaneously on seven healthy male subjects during positive acceleration.
(2) The records were analyzed by the method of spatial vector analysis in an
effort to separate changes caused by rotation of the heart from alterations
caused by a change in the electrical activity of the myocardium.
(3) At levels
of acceleration insufficient to cause visual symptoms only one subject demonstrated alterations in the EK( described by earlier investigators.
This subject
was also the only one showing changes aft2r being tilted to 90 degrees.
The
relationship between these Tw changes and the autonomic instability observed
in this individual have been discussed in the light of Wendkos' observations
on patients with neurocirculatory asthenia demonstrating such EKG changes during
tilt.
(4) Among the remaiiing subjects only two showed any Tw changes, even
when the acceleration was sufficient to cause "blackout." In these two instances
the alterations in the Tw waves are less marked, but also are most likely secondary to changes in autonomic tone and filling of the heart.
(5) There was no
S-T segment shift to suggest coronary insufficiency in any subject.
(6) It is
planned to carry out further investigation using the same techniques in the
study of the effects of autonomic blocking drugs and/cr g-suits on the EKG response of subjects to positive acceleration.
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4,092
Public Health Service
1958
BIBLIOGRAPHY OF SPACE MEDICINE
(Public Health Service, Washin•:t,
D. C.)
Publication no. 617

(Bibliography series 21)
ABSTRACT: Contents include references on acceleration, deceleration, partial
and zero gravity.

4,093
Puga,

C. R.
1950
(ACCELERATION:

ACELERACIONES EN AERONAUTICA (FISIOPATOLOGLA).
PHYSIOPATHOLOGY)
San Aeronaut 1:251-284, Aug.

1950.

4,094
Puxeddu, P. & D. Tarsitani 1962 INDAGINI SULLA SOCLIA DEL RIFLESSO NISTAGMICC
DA STIMOLI ACCELERATORI (RESEARCH ON THE THRESHOLD OF THE NYSTAGMIC
REFLEX AFTER ACCELERATORY STIMULI)
Bolletino delle malattie dell'orecchio della gola del naso (Firenze), 80 (1):
73-91.
Jan.-Feb. 1962.
In Italian, with English summary (p. 88)
ABSTRACT: Test subjects %re exposed to rotatory accelerations and decelerations
of progressively increasiný; value from 0.20 - 0.6 /sec.2. Each run consisted
of accelerations of the same physical value applied for 60 seconds.
The first
and third runs were associated with mental activity such as the answering of
simple questions, performing a calculation, etc.
When no nystagmic reaction
was observed after a rest period of net less than thirty seconds, a successive
run was carried out and the stimulus intensity increased by 0.1 0 /sec.
but
reversing the direction of acceleration in order to avoid habituation phenomena.
Results showed that mental activity was effective in lowering the threshold of
the nystagmic response.
An average threshcld value of about 0.4 0 /sec.
was
established for these subjects in comparison to previously reported values of
0.70- 0.8°/sec. 2. Since results were based on evident reactions observed by
electronystagmographic recordings, it was assumed that the threshold of excitabilit~y

of the ampullar receptor was even lower.

4,095
Puxeddu, P. and D. Tarsitani
1962
INVESTIGATIONS OF THE THRESHOLD OF THE
NYSTAGKIC REFLEX CAUSED BY ACCELERATION STIMULI.
In
Boll. Mal. Orecch. 80: 73-91. Jan.-Feb. 1962 (Italy)
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4,096
ANALYSIS OF TWO THRUSTING
1962
Queijo, M.J. and G.K. Miller, Jr.
TECHNIQUES FOR SOFT LUNAR LANDINGS STARTING FROM A 50-MILE ALTITUDE
(National Aeronautics and Space Administration,
CIRCULAR ORBIT.
NASA Technical note D-1230, ASTIA AD-272 877, March 1962
Washington, D.C.)
ABSTRACT: An analyftical study was made of 2 modes of thrusting to perform soft,
One method made
lunar landings starting from a circular orbit around the moon.
In this landing mode a short
use of constant-thrust, restartable engines.
The second landing mode prethrust period is used to initiate the landing.
The low thrust level
supposes the use of engines having 2 levels of thrust.
is used to initiate the landing maneuver and is applied until conditions are
attained which permit use of the higher thrust level for landing the vehicle.
In all instances the thrust vector is directed against the velocity vector.
The study showed that either landing mode could be made quite economical by
proper choice of maximum thrust available and the range covered in the landing
Use of a maximum ratio of thrust to initial earth weight of 0.45
maneuver.
combined uith a surface travel of about 30 degrees requires a characteristic
velocity of about 6,000 fps, which is about 6.57. greater than the value of
5,630 fps required for a 2-impulse Hohmann transfer (Author)

4,097
Quimby,

F.

H.

1955

SUMMARY OF PROCEEDINGS.

(Sec nd Meeting of Aviation Crash Injury Research Steering Committee,
Navy Dept. Office of Naval Research, Washington, D.C., 25 October 1955)

4,098
1956
Quimby, F H. & A. H. Hasbrook
"UNPR.EVENTABLE" AIRCRAFT ACCIDENTS.
Research Reviews, August 1956.

PREVENTION OF INJURIES IN

Safety activities in aviation, until recent years, have been
ABSTRACT:
This was a particularly constructive
devoted solely to accident prevention.
followed definite, patterns.
the
past
in
accidents
most
because
approach

-

1,236-

4,099
Quinnel, R.K.
1956 THE HUMAN COMPONENT IN EXTRATERRESTRIAL FLIGHT
TAC Surgeon's Bulletin (Langley AFB, Va.)
6(11): 1-24, Nov. 1956
See also: Medical Newsletter 29(4): 27-40 Feb. 15, 1957
ABSTRACT: A general discussion is presented on the physiological stresses to
be encountered in extraterrestrial flight such as accelerations, vibrations,
cosmic radiations, and weightlessness.
Within the cabin, control of pressurization, temperature, oxygen, carbon dioxide, and body odors is required, as well
as, adequate illumination and presentatiot& u the instrur..ent panel.
Vision outside
the cockpit may be impr-rtant only for psychological reason

4,100
Quinnel, R. K.
1957
THE HUMAN COMPONENT IN EXTRATERRESTRIAL FLIGHT
Canadian Service Med. J. 13(4):245-258, April 1957.

4,101
Quix, F.H.
1922 LE AL DE MER ET LE MAL DES AVIATEUR.Mnog
Larving Internat. 8:829, Paris: A. Legrand

L.'Qto-Ri

4,102
1925
THE FUNCTION OF THE VESTIBULAR ORGAN AND THE CLINICAL
Quix, F. H.
EXAMINATION OF THE OTOLITHIC APPARATUS.
J. Larynk. 40:425-443; 493-511.

4,103
Quix, F.H.
1928 UN NOUVEL APPAREIL POUR L'EXAMEN DU NYSTAGMUS DE POSITION
(A New Device for the Examination of the Position Nystagmus)
J. de neurol, et de psychiat. (Brussels) 28: 160

4
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4,104
LE ROLE DE L'ORGANE VESTIBULATRE DANS L'AVIATION
1931
Quix, F. H.
Role of the Vestibular Organ in Aviati-on)
5 Congr. internat. Nay. aer. La Haye. Tome 2, p. 1290-1326.

NOTE:

Reviewed in Der. Physiol.

(The

64:551.

4,105
1941 LE LABYRINTHE ET LE MAL DE MFR
Quix, F.H.
Folha medica (Rio de Janeiro) 22: 97-100

(The Labyrinth and Seasickness)
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4,106
RAAF Flying Personnel Research Committee
1941
LETTER FROM RAAF FLYING PERSONNEL RESEARCH COMMITTEE TO AIR LIAISON OFFICER, AUSTRALIA HOUSE, 3 OCT. 1941
WAM-1O°1-; FPRC No. 358(b)
ABSTRACT:

Reports that Cotton suit gives protection up to 9 to 10 "g".

4,107

RAAF

1944
MINUTES OF THE Ist MEETING OF THE ACCELERATION SECTION OF NO. 2
FLYING PERSONNEL RESEARCH UNIT HELD AT THE OLD MEDICAL SHCOOL, SYDNEY
UNIVERSITY.
(Royal Australian Air Force, Flying Personnel Research Committee, Sydney)
F.R. No. 78; 29 March 1944.

4,108
RAAF Flying Persenncl Research Committee
1944
PLANS FOR A NEW TYPE
OF CENTRIFUGE WITH WHICH TO STUDY THE PHYSIOLOGICAL EFFECTS OF
ACCELERATION.
(Conference held at Department of Physiology, Sidney
University, 2 p.m. on 28 October 1944, Min. Acceleration Section,
No. 2 Flying Personnel Research Unit) FPRC, RAAF-FR 102, Appendix B.
15 January 1945
4,109
Rabideau, G. F. & D. L. Schloredt
1960
SPACE SYSTEMS TRAINING DEVICES.
(Paper SAE National Aeronautic Meeting, Los Angeles, Calif., Oct. 1014,

1960)

(Society of Automotive Engineers,
Oct. 1960.

Inc., New York,

N. Y.)

Rept.

245D,

ABSTRACT: The high priority given to the development of manned space systems
and the difficulties inherent in the development of programs and devices for
space crew training have created a need for a review of associated training
requirements.
This paper presents a number of hypotheses concerning the desirable characteristics of such programs and devices for further verifications.
Several guide lines or principles are introduced to facilitate design and development of useful training curricula and equipment for manned space systems. (Tufts)

I
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4,110
Kadio Corporation of America 1960 STUDY OF INSTRUMENTATION AND TECHNIQUES FOR
MONITORING VEHICLE AND EQUIPMENT ENVIRON1NTS AT HIGH ALTITUDE.
INSTRUMENTATION AND MONITORING TECHNIQUES.
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC TN 59-307
ASTIA AD 268 090
June 1960

ABSTRACT:
Instrumentation techniques are presented which are available within
the state-of-the-art; an instrumentation system is proposed for the monitoring
The high
of high-altitude environments encountered by typical vehicles.
altitude environmental effects on ptyical vehicles and equipment are su.nmarized.
The present airborne-instrumentation state-of-the-art is presented fov measuring
temperature, pressure, strain, vibration, acceleration, radiation, meteorite
A feasible instrumentation system is discussed
detection, and acoustic noise.
(Author)
for monitoring these deleterious environments.

4,111

1961
THE PROCUREMENT AND SELECTION OF CANDIDATES FOR FLIGHT
Raehn, R. V.
U. S. Naval Postgraduate School, 1961)
TRAINING.
(Research Paper:
Rept. VF3844

4,112
Raeke, J. W. 1959 IMPACT PROTECTION CHARACTERISTICS OF FLIGHT HELMETS.
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
This study represents an attempt to determine the impact
ABSTRACT:
Tests
protection characteristics of three types of flight helmets.
were-conducted at a constant impact velocity of 17.6 ft/sec. and at
Peak resultant
three impact energy levels: 60,107.5 and 136.5 ft lbs.
acceleration, -rate of onset of acceleration, energy absorption
efficiency and in several cases impact stress, were determined either
directly or indirectly.
High speed motion pictures of helmet shell
Results show
deformation augment the aforementioned quantitative data.
that even under the relatively mild test conditions each helmet type
The impact
displayed at leasr one undesirable characteristic.
response of each helmet type could be significantly improved by
relatively minor design or fabrication changes; however, the test as
a whole points up the need for a set of minimum acceptable performance
standards. (J. Aviation Med. 30(3):199, Mar. 1959)

1,240

4,113
RAF,

Institute of Aviation Medicine
1944
MINUTES OF THE 13TH MEETING OF
FLYING PERSONNEL MEDICAL OFFICERS, FARNBOROUGH.
6 Feb. 1944

4,114
RAF, Institute of Aviation Medicine
1952
MEDICAL ASPECTS OF NAVAL AVIATION
WITH SPECIAL REFERENCE TO DECK LANDINGS.
July 1952.
(RAF, Institute of Aviation Medicine, Farnborough)

4,115
RAF,

Institute of Aviation Medicine
1956-1960
UNCLASSIFIED JOURNALS AND
REPORTS.
PUBLICATIONS ON ACCELERATION AND ALLIED SUBJECTS.
(A mimeographed list
of titles, unnumbered, undated)

4,116
RAF Physiological Lab.
1942
DEVICES FOR PROTECTING PILOTS FROM THE EFFECTS
OF HIGH ACCELERATION WITH PARTICULAR REFERENCE TO TRIALS OF THE FRANK'S
SUIT.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC No. 498, 20
Nov. 1942.
ABSTRACT: At 8 "g", 250 mm Hg aortic blood pressure is needed for clear vision
at 20 "g", 625 mm. The heart has difficulty in contracting against even 200
mmn Hg.
Service trials of FFS in planes show one to two "g" increase in tolerance.
Farnborough experimental trials always show 2 "g" increase, often 4.5 to 8 "g"
increase with experienced subjects when 3/4 to 1 3/4 gallons of water are used
in the suit. Pilots complain of loss of "feel" when wearing suit. The danger
of pilot's exceeding "g" load of plane is evident.
It is recommended that pilots
not be protected beyond 6 "g" and that FFS never be used in planes not cleared
for 9 "g". Advantages of FFS is that pressure gradient is produced automatically
and independently of any external control.

4,117
RAF Physiological Laboratory
1944
PROGRESS REPORT OF THE RAF PHYSIOLOGICAL
LABORATORY, JANUARY 1943 TO JANUARY 1944
(RAF, Institute of Aviation ......................
Medicine, Farnborough) FPRC No. 563; 21 Jan. 1944

I
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4,118
ACCELERATION FORCE AND SPACE FLIGHT.
1955
Raffone, J. J.
J. Astronautics 2(3):100-104, Fall 1955.
ABSTRACT: Results of tests on a human centrifuge on the effects of acceleration
force measured in positive and negative G units, with an evaluation of the
relative merits of the supine position during acceleration periods.

4,119
1958 PHYSIOLOGIC CONSIDERATIONS IN DESIGN FOR HIGH-SPEED HIGHRaike, J.W.
ALTITUDE FLIGHT SAE J. p. 52-55, Aug. 1958
ABSTRACT: Evaluation of human limitations of importance for the design of hilgaltitude vehicles -- including oxygen, and pressure requirements, acceleration
and cosmic radiation.

4,120
Raines, M.A.
Science,

ROTARY VERTIGO IN TILE TAIL-SPIN.
1919
49:266-267

4,121
AN ANNOTATED BIBLIOGRAPHY OF RAND SPACE FLIGHT
1958
RAND Corporation
PUBLICATIONS.
(RAND Corporation, Santa Monica, Calif.) AFR 190 16; RM 2113, Feb.
ASTIA AD 150 655.
1958.
ABSTRACT: This annotated bibliography lists all The RAND Corporation Research
Memoranda, Papers, and Translations related to space flight that are currently
available to industrial contractors and commercial, organizations with the
The reports that are deposited with the Armed Services
required need-to-know.
Technical Information Agency (ASTIA) have the ASTIA number below the RAND
number.
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4,122
RAND Corporation
1959
AN ANNOTATED BIBLIOGRAPHY OF RAND SPACE
FLIGHT PUBLICATIONS,
(The RAND Corporation, Santa Monica, Calif.)
USAF Project RAND, RM-2113-1, March 1, 1959
ASTIA AD 216108
ABSTRACT:
This annotated bibliography is a list of RAND Reports, R.search
Memoranda, Papers (both classified and unclassified), Translations, and
Books related to astronautics and space cxpioration which are currently
available to the military and to industrial contractors and commercial
organizations with the required need-to-know.
(Supersedes RM-2113, Feb.
1958 [AD 150 6551).

4,123
Randall, F.E.
1944
PRONE POSITION.
(U.S. AAF Materiel Center, Engineering Div.,
Memo. Rept. ENG-49-695-32P, 25 Feb. 1944.

Aeromedical Laboratory)

ABSTRACT:
Beginning with a base platform a series of tests was run on the
best positions.
It was found that a variable adjustment for the chest offered
the best concession to individual likes and dislikes.
Comfort was a function
of liking the position plus time spent in the given position. Periods
up to
one hour were spent without undue fatigue, providing a head sling was provided.
Thus, an adjustable head sling was rigged to aid the individual in holding the
head in such a position as 'to look forward without undue strain on the dorsal
neck muscles.
It was clearly demonstrated that pads or wells should be provided.
Thus, an adjustable head sling was rigged to aid the individual in
holding the'head in such a position as to look forward without undue strain
on the dorsal neck muscles.
It was clearly demonstrated that pads or wells
should be provided to take weight off the patellae.
The variable adjustments
of the chest allowed sharp rises of the upper chest region of 1, 2, 3 and 4
inches.
A 100 rise in the long axis of the trunk was provided.
The legs lay
in the plane of flight.

4,124
Randall, F. E.
1945
ATTENDANCE AT THE FOURTH CRASH INJURY CONFERENCE,
WASHINGTON, D. C. ON 21 AND 22 FEBRUARY 1945.
(Aero Medical Laboratory,
AAF Hq, Air Technical Service Command)
Memorandum Report Serial
No. TSEAL-3-695-32PP, 9 March 1945-.
_
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4,125
Randen, T.
1934
ON THE EFFECT OF ACCELERATION ON THE ORGANS OF THE BODY.
Abstr: Arch. Med. belges 87:525

4,126
Randt, C. T.
1960
J. Am. Med. Assoc.

INPACT OF SPACE EXPLORATION ON BIOLOGY AND MEDICINE
172(7):663-665, 13 Feb. 1960.

ABSTRACT: The interest in space exploration has stimulated biologic and medical
research on the tolerance and adaptability of the human organism to the stresses
of acceleration, vibration, temperature, weightlessness, and isolation.
It
is expected that study of animals and man in actural or simulated space
environments will also contribute to understanding of basic processes of
consciousness, orientation, thinking, emotion, and motor coordination.
The
complexity andinter-dependence of problems anticipated in manned space flight
call for an integrated approach by both the physical and biologic sciences.

4,127
Randt, C. T. (Dir.)
1960
FIRST PLANNING CONFERENCE ON BIOMEDICAL
EXPERIMENTS IN EXTRATERRESTRIAL ENVIRONMENTS.
WASHINGTON, D.C., JUNE
20, 1960.
(National Aeronautics and Space Administration, Washington, D. C.)
NASA TN D 781, Feb. 1961.
ABSTRACT: Thirty of the nation's leading experimental biologists conferred
with the NASA Office of Life Science Programs staff to establish objectives,
important areas of inquiry, and program priorities for space environment
biomedical studies.
Emphasis on the following were recommended:
detection
and study of extraterrestrial, life, effects of simulated extreme environments,
cellular and biological system studies in space conditions, ways and means
of decontaminating space probes and vehicles, eff, "ts of space on biological
rhythms and animals orientation, and photosynthesis in ecosystems.
Space
related work was recommended for earth-bound laboratories as well as for
simulated environments and for upper atmiospheric balloons.
(Tufts)
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4,128
THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION LIFE
1961
Randt, C. T.
In Space Medical Symposium Held in Conjunction with the
SCIENCE PROGRAMS.
XIth International Astronautical Congress, Stockholm, Sweden, August 15-20,
1960.
Astronautik (Stockholm) 2(4):295-299
ABSTRACT: The objectives of the National Aeronautics and Space Administration
(NASA) Life Science Programs are to implement manned space flight to assure man's
contribution to the success of space flight missions and to utilize his unique
capabilities as a scientific observer in space exploration; and to conduct biological investigations to determine the effects of remote environments on living
organisms including the search for extraterrestrial life. Research, development,
training, and operations required to implement manned space exploration and to
conduct significant biological investigations utilizing extraterrestrial environments for observation of biological phenomena are considered in three broad
flight medicine and biology, space medicine and behavioral sciences,
categories:
(Aerospace Medicine 33(8):1030, Aug. 1962)
and space biology.

4,129
Ranke,

DIE BEDE'TUNNG DER LAGE FaR DIE VERTRAGLICHKEIT VON
1937
0. F.
(The Significance of Body Position to the
BESCHLEUNI(Th'NGSEIi'WIRKXUNGEN.
Tolerancc of Acceleration)
Ber. Se.. Physiol. (Berlin) 96:671.

4,130
1937 DER UBERLASTUNGSKOLLAPS
Ranke, O.F.
(Berlin) 2: 461-463
Militararzt
Deutsche

(The Overloading Collapse)

4,131
Ranke,

EFFECT OF CENTRIFUGAL FORCES ON THE CIRCULATORY SYSTEM.
1937
0. F.
Versuche ue0er
(Kreislauf unter Beschleunigung.
Part 4 of 10 Parts.
ASTIA ATI1937.
March
.
.Tier)
.
die Wirkung ker Beschleunigung.
60741.

ABSTRACT: The effect of centrifugal force on-the circulatory-system of humans
The maximum tolerable centrifugal force depends
and animals was investigated.

/
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on its direction and duration, on the con.titution of the individu al tested,
and the pilot's posture which affectp the hydro-tatic condition of the blood
circulation and is largely responsibie for a sufficient blood supply to the brain
and eyes.
The vasomotor control of the blood vessels is limited in its adaptability and can be affected by centrifugal force- which increase faster than the
The results of experiments on 22 persons are discussed in detail,
adaptability.
and conclusions are outlined.,

4,132
BESCHLEUNI=UNGSWIRKUNG
Ranke, 0. F.
1938
Luftfahrtmedizin 2:242-258

(EFFECTS OF ACCELERATION).

4,133
Rapp,

MICROCIRCULATORY EFFECTS OF TILTING AND
1957
R., & P. Yudkofsky
16:140, March 1957
Proceedings
Federation
ACCELERATION.

4,134
Rappe,

1960
SURVIVAL IN SPACE
G.
Cornell Engineer 25(7):27-29, April 1960.

This paper points out the problems of survival in space due to man's
ABSTRACT:
biological limitations.

4,135
1961 ACTION OF A BARBITURATE DRUG (AMYLOBARBITONE
Rashbass, C. & G.F.M. Russell
SODIUM) ON THE VESTIBULO-OCULAR REFLEX
Brain, 84:329, 1961.

4,136
1955
A POST MORTEM STUDY OF R:iESUS MONKEYS (MACACA MULATTA)
Ratcliffe, H. L.
AT INTERVALS AFTER SINGLE OR REPEATED EXPOSURE TO NEGATIVE ACCELERATION.
NADC-MA-5004,
(U.S. Naval Air Development Center, Johnsville, Pa.)
26 May 1955.
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4,137
PHYSIOLOGICAL, BIOCHEMICAL AND ANATOMICAL EFFECT OF
1950
Raulston, B.O.
ACCELERATION ON THE BODY RELATIVE TO PILOT POSITION IN HIGH-SPEED AIR
(University of Southern Calif., School of Medicine, Los Angeles)
CRAFT.
USN Contract N6ori77, Project no. 161-014, Task order 1, March 1950

4,138
Raulston, B. 0. and C. F. Lombard
1951
FINAL REPORT:
PHYSIOLOGICAL,
BIOCHEMICAL AND ANATOMICAL EFFECTS OF ACCELERATION ON THE BODY RELATIVE
TO PILOT POSITION IN HIGH-SPEED AIRCRAFT.
(Office of Naval Research, U. S. Department of the Navy, Wash ington, D.C.)
Contract N6ori77
Project NR-161-014
April 9, 1946 - Aug. 31, 1950.
ASTIA ATI 163 566
SUMNARY:
Many of the original objectives have been accomplished.
Much
progress has been made on the primary objectives as evidenced by the technical
reports and published articles abstracted in this report. All of the other
objectives have been accomplished.
It is worthy of note that considerable accomplishment has been made in the
field on the effects of Negative Accleration; a new field of productive
research opened on the effects of acceleration on the extremities of man while
controlling aircraft; a new field of productive research opened in the study
of the tolerance of the hman to impace acceleration of the head; a new
field of productive research opened in the study of the effects of acceleration
upon respiration and circulation of blood through the lungs and other
organs of the body; a new field of productive research opened on the effects
of acceleration upon biochemical systems in the body; a new field of productive
research opened in the use of the Eptcyclic centrifuge in studying methods
of restraint of the body and the study of transient dynamic pressure responses
to fluctuating accelerational forces, and the establishment of tihe centrifuge
as a primary instrument for psychological investigation of stresses of flight
upon the human.
It is recommended that the above-mentioned new productive fields of research
be further continued.
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Ray,

J. T.
1956
A STUDY OF ADAPTATION TO TILT
(Ann Arbor: Univ. Microfilms, 1956)
Publication No.

17,018

ABSTRACT:
By means of a lateral tilt
chair, subjects were inclined from the gravitational vertical under varying conditions and required to return to that position which "felt upright".
It was observed that the constant error of adjustments
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increased with the magnitude of inclination, and that the direction of initial
inclination has no significant effect upon the adjustment error.
Within each
experimental session the constant error of adjustment was found to decrease with
repeated trials (termed the intraseries decrement).
It was further found that
introduction of a sufficient rest period tended to restore the constant error of
adjustment in the direction of its unpracticed level.
Positive transfer of habituation of the response did not take place from one quadrant to the other and
apparently the transfer of this effect approximates 100% since none of the differences were statistically significant.
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Ray, J. T.
1959
ARTIFICIAL "G" FIELDS - PERCEPTION OF THE VERTICAL.
(Paper, ASME Aviation Conference, 9-12 March 1959, Los Angeles, Calif.)
ASHE Paper No.

59-AV-8
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Rayevskiy, N.P. and M.I. Subbotin
1963
MEASUREMENT OF LINEAR
ACCELERATIONS.
(Foreign Tech, Div., Air Force Systems Com•nand, WrightPatterson AFB, Ohio) ASTIA AD-400 524,
7 March 1963
Trans. No. FTD-TT-62-860; from Izdatel'stvo Akademii Nauk SSR, Moskva,
p. 1-62, 1961
ABSTRACT: The characteristic nature of acceleration measLements consists in
the fact that accelerations are extremely varied and that accelerometers have a
comparatively small range of measurement magnitudes.
In addition, the most
important characteristic:Lof an acceleration is not its magnitude, but its rise
time. Accelerometers are divided into two groups.
The large number of maximumrange accelerometers belong to the first group.
Accelerometers for recording a
process in time must be included in the second group.
Descriptions of accelerometers based on the use of various methods of measurement may be found in the
literature relating to measurement techniques.
There are mechanical, optical,
hydraulic, electrical, and other accelerometers which measure accelerations over
various frequency and acceleration ranges.
Among the electrical accelerometers
are slide-wire, inductive, semi-conductive, electrodynamic, and other accelerometers.
In operation, electrical linear acceleration sensors with wire-wound
strain-gage pickups and piezoceramic sensors made of barium titante are considered
the naubL higialy perfecced and simplest accelerometers with respect to d-sign.
Sections 1.6 to 8 were written by N.P. Rayevskiy and sections 2 to 5 and 9
by M.I. Subbotin.
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1960 FORCE-BALANCE, DOUBLE INTEGRATING ACCELEROMETER (Raymond
Raymond, G.B.
Engineering Lab., Inc., Middl2town, Conn.) Rept. no. 553, Contract DA 49186-502-ORD-874; 29 April 1960; ASTIA AD-254 631
ABSTRACT:, A force-balance double-integrating accelerometer was developed
The system was %A
which offered improved accuracy for safing and arming,systems.
a savings
provided
device
mass,
the
moving
had
no
energy
and
the use of stored
in weight and size. Evaluation indicated that ball bearings for the flywheel
were uvacceptable because of high lubricant drag during low-temperature, highThe effect of flywheel and windage errors were reduced by
speed operation.
The major dynamic effect was that produced
the feedback nature of the device.
by vibration. Vibration caused the device to see false velocities near the start
of the integration.

Several methods for damping the accelxLvum#'..L weLu

uw.uUil

Damping of the pendulum offered the greatest promise.
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1962
TECHNIQUES OF PHYSIOLOGICAL MONITORING.
RCA Service Co., Camden, N. J.
VOL. I. FUNDAMENTALS.
(Aerospace Medical Research Labs. (6570th),WrightPatterson AFB, Ohio) AMRL-TDR-62-98 (I), Sept. 1962

ABSTRACT:
This volume is the first of a three-volume handbook covering the appliThe
cations of electronics in monitoring bioelectric physiological responses.
fundamental concepts and methods presented in this volume form a foundation for
the detailed technical discussions in the succeeding volumes and, it is hoped,
provide a common language and basis of understanding between the physiologist
and electronic engineer engaged in this field. The data obtained by monitoring
physiological responses in varied environments can be used to improve the efficiency and increase the safety of a human subject in aircraft and spacecraft.
(AUTHOR)
(Aerospace Medicine 34(3):282, March 1963)
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RCAF

AIRSICKNESS.
1941
(RAF Institute of Aviation Medicine,
(RCAF Investigations)
1941.
May
F.P.R.C. Report # 335,

Farnborough)
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RCAF Institute of Aviation Medicine
1946
THE R.C.A.F. HUMAN CENTRIFUGE AND
ACCELERATION LABORATORY, R.C.A.F. INSTITUTE OF AVIATION MEDICINE, TORONTO.
J. Canadian Medical Services 4:95, Nov. 1946
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Reals, W. J.

and R. E. Danielson
1962 PRACTICAL METHODS IN THE AUTOPSY
INVESTIGATION OF MAJOR AIRCRAFT ACCIDENTS.
(Paper, 33rd annual meeting of the Aerospace Medical Assn., Atlantic
City, N. J.
9-12 April 1962)

ABSTRACT: Investigations into the human factors in major aircraft accidents
have contributed greatly co air safety. Autopsy studies have been utilized in
this effort as well as biochemical and his tologic techniques.
The Federal
Aviation Agency has a consulting staff of pathologists who are sent to the scene
of disasters to study wreckage, environment and other factors.
These consultant pathologists join in the human factors team upon arrival working closely
with the F.A.A., C.A.B. officials, Federal Bureau of Investigation and local
police officers, Armed Forces Institute of Pathology teams and the local coroners or medical examiners, airline flight surgeons and rescue parties.
A
number of practical points will be emphasized using the experience gained in
two recent major air accidents (Denver, Colorado and Chicago, Illinois).
Since
efforts ate now underway to utilize F.A.A. designated Aviation Medical Examiners
as investigators in the general aviation field this paper will help in the
understanding of the problem encountered.
The availability of proper equipment
to be carried to the scene as well as the organization of the autopsy procedure
will be detailed.
The practice methods of liason, utilization of facilities and
means of investieations will be presented. (Aerospace Med. 33(3):350, Mar. 1962)
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Reed,

J. C.
1949
FACTORS INFLUENCING ROTARY PERFORMANCE
J. Psychol. 28:65-92.
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Reed,

J. H., B. F. Rurgess, & H. Sandier
1963
EFFECTS ON ARTERIAl OXYGEN
SATURATION OF POSITIVE PRESSURE BREATHING DURING ACCELERATION.
(Paper, 34th
Annual Meeting of the Aerospace Medical Association, Statler-Hi ton Hotel,
Los Angeles, Calif., April 29-May 2, 1963)

SUMMARY: Twenty-two centrifuge runs were performed on eight subject
in whom
arterial oxygen saturation was continually monitored by means of a W ters cuvette
while the subjects were exposed to various transverse accelerations
_x at a seat
angle of 6 degrees head up.
These runs were made during conditions pf breathing
air (control), air positive pressure, pure oxygett (contcol), and purt oxygen
positive pressure.
The positive pressure was metered automatically =o provide 3
umm Hg per G above ambient pressure.

. 1,250 -

The results of this experiment show that the slope of the curve of oxygen saturation plotted against time for air and air positive pressure decreased approximately
3 percent every 10 seconds, 'aeginning 10 to 20 seconds after the onset of the
acceleration.
During the oxygen breathing studies, a lowering In arterial oxygen saturation was
observed approximately 100 seconds after the onset of acceleration.
A method is suggested as a means of estimating physiological limits for theoretical
(AUTHOR)
orofiles of acceleration G plotted against time.
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THE EFFECT OF AGEING ON THE G-TOLERANCE OF RATS.
1961
Reeves, E.
(Aviation Medical Acceleration Lab., Naval Air Development Center,
NADC-MA-6116, Task MR00t.15-0002.3;
Rept. No.
Jchnsville, Pa.)
ASTIA AD..59 075
rept. no. 5; 6 July 19tl.
ABSTRACT: The erfect of age on the G tolerance of rats was studied in five
Each
different age groups - one, three, four, six, nine and twelve months.
subjected
were
rats
the
of
All
rats.
group consisted of 24 male Sprague-Dawley
to 20 positive G and their survival times were measured using an EKG end point.
The results show that there was a gradual decline in acceleration tolerance
(Author)
with increase of age in this group of 98 rats.

,4,150
THE EFFECT OF ACCLIMATIZATION TO COLD ON THE G TOLERANCE
1961
Reeves, E.
(Aviation Medical Acceleration Lab., Johnsville, Pa.)
OF RATS.
9 June 1961
Rept. no. NADC-MA 6117, ASTIA AD- 259 071,

37 days
ABSTRACT: Two groups of rats were acclimatized to cold'(4 to 6 C) for
decreased
rate
heart
and then exposed to acceleration of 20 positive G until the
to.
tolerance
in
No statistically significant difference
to 2 beats per second.
controls.
their
and
animals
acceleration was found between the cold-acclimatized
Exposure to cold caused loss of weight and increase in adrenal gland size.
4,151
THE INFLUENCE OF POSITIVE G UPON
1948
Reeves, W. and L.E. Morehouse
(
University of Southern Calif.,
THE CENTRAL NERVOUS SYSTEM OF MAN.
N6ori77, Task order 1,
Contract
Angeles)
Los
Medicine,
of
School
19 October 1948
Project Nr 161-014,

ABSTRACT:
1. The rates of tremor of six college atheletes were determined during
the second, fifth and ninth seconds of observation during rest and under
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the influence of the stress of positive G, to asspss the influence of G
upon the activity of the central nervous system.
2.
Subjects with high resting tremor rates showed the greatest variability
and their rates of tremor tended to increase under G. Subjects with low
rates of tremor lowered or did not change their tremor rates under G and
the rates were less variable under all conditions.
A regular effect of G to stimulate or depress the rate of tremor was
3.
not observed.
Irregularities in tremor rates repeated during constant exposure
4.
to G indicated that the influence of G alone did rot enhance or diminish
the activity of the central nervous system.
5. These findings do not support the possibility that the diminished
performances under G is due to any depression of the activity of the central
nervous system and indicate that decreased motor performance is probably due
to mechanical effects of increased gravitational forces upon the musculoskeletal mass.
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THE INFLUENCE OF POSITIVE G UPON
1951
Reeves, W., and L.E. Morehouse
( University of Southern Calif.,
THE CENTRAL NERVOUS SYSTEM OF MAN.
Task 1
Contract N 6ori77,
School of Medicine, Los Angeles, Calif.)
31 March
1951

were determined during
of tremor of six college athletes
The rates
ABSTRACT:
and under the
anH ninth seconds of observation during rest
the second, fifth
G, to assess the influence of G upon the
of positive
influence of the stress
nervous system.
of the central
activity
Subjects with high resting

tremor

rates

showed

the greatest

and

variability

Subjects with low rates
their rates of tremor tended to increase under G.
of tremor lowered did not change their tremor rates under G and the rates
conditions.
were loss variable under all
A regular effect of G to stimulator depress the rate of tremor was not
observed.
Irregularities
indicated

that

in
the

tremor rates repeated during constant exposure
influenc-

of G alone

to G

did not enhance or diminish

the
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activity of the central nervous system.
These findings do not support the possibility that the diminished
performances under G are due to any depression of the activity of the central
nervous system and indicate that decreased motor performance is probably due
to mechanical effects of increased gravitational forces upon the musculoskeletal mass.
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Reid, D.D.
1942
SOME FACTORS IN THE CAUSATION OF FLYING STRESS.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 450,
June 1942.
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Reid,

H. J. E.
1922
A STUDY OF AIRPLANE MANEUVERS WITH SPECIAL REFERENCE
TO ANGULAR VELOCITIES.
(National Advisory Committee for Aeronautics, Washington, D.C.)
MACA Rept. No. 155.
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H. J. E.
1922
TIE NACA THREE COMPONENT ACCELEROMETER.
(National Advisory Committee for Aeronautics, Washington,
Tech. Note 112.

D.C.)

NACA
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Retghard, H. L., C. E. Wilbur, J. C. Cherry, & M. Y. McCormick
1962
A STUDY
OF GENERAL AVIATION ACCIDENTS.
(Paper
33rd Arnual Meeting of the Aerospace Medical Assoc. Meeting,
Atlantic City, N. ., 9-12 April 1962;.
ABSTRACTI..
General aviati n accident notification, investigation, and reporting
procedures are examined briefly and the lac k of privileged status for accident
reports is emphasized.
I n an attempt to elicit human factors data, a questionnaire, with privileged status, was sent to 1,570 civilian pilots involved in
general aviation accidents during the period June 1960 to May 1961.
Completed
questionnaires were received in 949 cases -a response rate of 60 per cent.
The
questionnaires were matched with the corresponding accident reports and studied.
The results are presented, along with recommendations.
(Aerospace Med. 33(3):
350, March 1962).
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Reihm, H. D. Jr.,
1962 HELMET IMPACT TESTS.
(Aerospace Medical Research Laboratories, Wright-Patterson AFB,
Ohio) MRL-TDR-62-19.
April 1962. ASTIA AD 283950.
ABSTRACT:
Several helmets, designed and tested to determine which
shell thickness and which type of suspension afford maximum protection
during high-energy collisions and provide comfort during normal use,
are discussed.
There are many factors which influence the design of
a satisfactory crash helmet; however, a combined analysis of three of
its basic properties-reduction of acceleration, reduction of the rate
of onset of acceleration, and the absorption of kinetic energy-is
sufficient to reveal the relative performance of each helmet design.
Tests which determine these basic properties are discussed.
An analysis
of the data correlated in graphical form shows an optimum helmet thickness and most satisfactory suspension system of those studied.
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Reihm, H.D.
1962
HELMET IMPACT TESTS
(International Latex Corp., Dover, Del.)
Contract AF 33(600)-39536,
Report No. MRAL-TDR-62-19; Project No. 6301, Task No. 630104,
April 1962.
ABSTRACT: Several helmets, designed and tested to determine which shell
thickness and which type of suspension afford maximum protection during highenergy collisions and provide comfort during normal use, are discussed.
There are many factors which influence the design of a satisfactory crash
helmet; however, a combined analysis of three of its basic properties--Leduction of acceleration, reduction of the rate of onset of acceleration, and the
absorption of kinetic energy--is sufficient to reveal the relative performance
of each helmet design.
Tests which determine these basic properties are
discussed.
An analysis of the data correlated in graphical form shows an
optimum helmet thickness and the most satisfactory suspension system of those
studied.
(Author)
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Rein, F. H., 0. Aulhorn, H. Autrum
et al
1947
PHYSIOLOGY - PART III.
ANIMAL PHYSIOLOGY AND PHYSIOLOGY OF PERCEPTION (WITH TWO APPENDIXES TO
GENERAL PHYSIOLOGY)
(Animalische Physiologie und Sinnesphysiologie EMit
Zwei Anhangen Zur Allgemeinen Physiologie]).
FIAT Review of German
1939-1946.
ASTIA ATI 68 556.
-Science
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Reinhardt, R. F.
1959
MOTION SICKNESS:
REACTION?
J. Aviation Med. 30(11):802-805.

A PSYCHOPHYSIOLOGIC GASTROINTESTINAL

ABSTRACT:
There is much to suggest that motion sickness is a psychophysiologic
gastrointestinal reaction in which part of the anxiety is experienced consciously
and part is kept from consciousness by visceral expression.
Longitudinal studies
have been of value in establishing the incidence of motion sickness, analyzing
the motions and external conditions which produce it, and understanding its
relation to flight failures and successes.
Now needed are studies, in depth, of
the psychologic make-up of persons subject to motion sickness.
Only by an intensive examination of the personality and developmental factors and the psychodynamics involved in such individuals can the presumption that the basic disorder
is emotional be validated.
Further research into the relationship between psychologic test results and
motion sickness is needed.
The psychologic test batteries in use eliminate many
applicats for flight training who are subject to motion sickness.
Perhaps projective tests can be devised which will measure one's affective response to unclear and confusing spatial situations.
Some persons are so insecure in the
face of positional uncertainty that they respond with anxiety and nausea symbolic
of not being able to "stomach" the situation.
It is hoped that such individuals,
prone to motion sickness, can be singled out with appropriate tests.
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1958

HUMAN SYSTEM IN SPACE. Missiles and Rockets pp. 4,
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REM,

Inc.
1959 A PROPOSAL FOR RESEARCH AND DEVELOPMENT IN THE COMBINED
ACCELERATION-VIBRATION PROBLEM, PARTICULARLY FOR CREWMAN PROTECTION IN
SPACE VEHICLE SEATING SYSTEMS
(REM, Inc., Portland, Oregon) Letter #311.
23 July 1959.
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Remky, H.
1960
THE REGULATION OF THE CERFBRAL CIRCULATION.
A CONTRIBUTION TO THE DIAGNOSTIC UNDERSTANDING OF HEADACHE AND VERTIGO BY
MEASUREMENT OF THE PRESSURE OF THE RETINAL VESSELS.
Muenchen Med Wschr 102:969-73,
6 May 1960
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EFFECTIVENESS OF PAGITANE (CYCRIMINE HYDROlenzi, A. A., & L. J. Milch
1956
CHLORIDE) AND KEMADRIN (PROCYCLIDINE HYDROCHLORIDE) IN PREVENTION OF AIRSICKMarch 1956
NE'S.
Federation Proceedings 15(l, part I):473
Results based on groups of airmen subjected to a 60-minute flight conABSTRACT:
sisting of motion patterns to produce emesis indicated that the incidence of sickness was highest in the placebo group (38.1%), and that the incidence in the Kemadrin (procyclidine hydrochloride)-treated subjects (17.5%) was far less than in the
In terms of protection, 5 mg. of
Pagitane (cycrimine hydrochloride) group (28.5%).
Kemadrin was 54% effective, while 5 mg. of Pagitane was only 25% effective.
Kemadrin compared very favorably with Benadryl which itself showed 50% protection againwX
The preparations demonstrated no untoward side effects at the dose
airsickness.
level employed.
(AUTHOR)
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Renzi, A.A. and L.J. Milch 1957 EFFECTIVENESS OF PROCYCLIDINE HYDROCHLORIDE AND
CYCRIMINE HYDROCHLORIDE IN THE PREVENTION OF AIRSICKNESS (School of Aviation
Medicine, USAF Randolph AFB, Texas) Rept, No. 58-20, November 1957
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Renzi, A.A. and L.J. Milch 1958 EFFECTIVENESS OF PROCYCLIDINE HYDROCHLORIDE
(KEMADRIN) AND CYCRIMINE HYDROCHLORIDE (PAGITANE) IN THEPREVENTION OF AIRSICKNESS Jour. Aviation Med., 29(8):587-589 Aug. 1958
ABSTRACT: The incidence of vomiting during one hour of simulated turbulence in a
C-54 type aircraft was determined in subjects treated one hour before flight with
the anti-Parkinson drugs procyclidine hydorchloride, cycrimine hydrochloride, or
diphenhydramine hydrochlorifed.
Administration of 5 mg. of either procyclidine
hydrochloride or cycrimine hydrochloride resulted in a decrease in incidence of
vomiting similar to that produced by 50 mg. of diphenhydramine hydorchloride.
No
side effects of the drugs were observed.
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Resch, J. A.
1942
HUMAN CENTRIFUGE.
MAYO AERO MEDICAL UNIT.
(War Dept., Air Corps, Materiel Div.)
EXP-M-49-698-5A, 24 Aug.
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1934
CONTRIBUTO ALIA CONOSCENZA DELLE MODIFICAZIONI DEI
Reviglio, G.M.
VOLUME DEL CUORE RISCON TRATA ALL INDAGLNE
CARDIACI
E
DEL
DIAMETRI
(Changes in the cardiac diameter and volume
ROENTGENOLOGICA NEI PILOTI.
of the heart as shown in the roentgenogram of pilots.)
March - April 1934
Rassegna di med. appl. al lavoro indust, 5:154-159,
ABSTRACT: The heart measurements were taken of eighteen military pilots in
Of these, sixteen showed variations in the
service from one to three years.
principal cardiac diameter and less frequently in the longitudinal diameter.
The median diameter showed the most conspicuous variation, with a predominant
The volume of the heart was increased in ten,,
increase in the left segment.
especially in those pilots who had made frequent very high or speedy flights.
7 (1): 51, March 1936)
(j.Aviation Medicine,
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THE EFFECTS OF
1963
Reynolds. H. H., M. E. Grunzke, & F. H. Rohles, Jr.
EXPOSURE TO SIMULATED LAUNCH AND REENTRY PROFILES ON CHIMPANZEE PERFORMANCE.
Aerospace Medicine 34(3):196-200, Mar. 1963
One of the most critical factors associated with space flight, insofar
ABSTRACT:
as its effects behavior, is the acceleration experienced during launch and reentry.
This was demonstrated by the performance of HAM, the first chimpanzee to particiWith the advent of this ballistic flight,
pate in the Project Mercury Program.
and the acknowledgement by scientists as to its value in the subsequent manned
ballistic flighta, a research and training program was begun immediately to prepare
In
a chimpanzee for an orbital flight (Mercury-Atlas 5) to precede that of man.
preparing for this flight it became essential to simulate, insofar as possible,
the conditions of launch and reentry which exist at the time a capsule is placed
into orbit, particularly with regard to the effects of accelerative forces on a
key performance, task. Thus, the purpose of this study was to determine the effects
upon performance of exposure to accelerativ'e forces likely to occur during launch
and reentry, which could further serve as a basis for selecting subjects for an
orbital flight.

(AUTHOR)
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1935
MEDICAL CONTROL OF PARACHUTE JUMPS
Reznikov, S. and G. Graifer
FROM TRUAINING TOWERS
1935
Vo.-sanit. Dyelo (7):26-31.
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Reynolds, H. H., M. E. Grunske & F. H. Rohles
1962
THE EFFECTS OF EXPOSURE
TO SIMULATED LAUNCH AND RE-ENTRY PROFILES ON CHIMPANZEE PERFORMANCE.
(Aeronautical Systems Division, Air Force Systems Command, Andrews AFB,
Washington, D.C.)
ARL-TDR-62-1, March 1962.
ASTIA AD 280 029.
ABSTRACT: Five chimpanzees trained to perform a continuous avoidance task
were exposed to the acceleration profiles simulating the conditions of launch
and re-entry which exist when a capsule is placed into orbit.
Performance
during launch and re-entry differed from the base-line period which immediately
preceded each of the three launches.
However, performance immediately following
launch and re-entry indicated that the animals recovered rapidly and tolerated
the insults well.
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Reynolds,
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1959

BEHAVIOR OF LIQUIDS IN FREE FALL.

Aerospace Science 26:847
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Reynolds, W. C.
1960
FREE FALL OBSERVATIONS OF ZERO G HYDRODYNAMICS.
(Zero G Research Symposium, Hawthorne, Calif., July 1960)

4,174
Rhein, L.W. & E.R. Taylor
1962
INCREASED SKELETAL MUSCLE ACTIVITY
FOLLOWING IMPACT.
(Aeronautical Research Lab., Hollc...n AFB, New Mex.)
Report No. ARL-TDR-62-26, Dec. 1962.
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Rhein, L. W., & E. R. Taylor
1962
INCREASED SKEL-ETAL MUSCLE ACTIVITY FOLLOVING IMPACT.
(6571st Aeromedical Research Laboratory, Holloman AFB, New
Mexico)
ARL-TDR-62-26; December 1962
ABSTRACT:
Seven male human subjects were exposed to impacts of -10 seat Gx, -20
seat Gx (400 G/second), and -20 Gx (800 C/second).
An increase in skeletal m.uscle
activity was seen following the 20 G exposures, with involuntary movements of
the trunk and extremities.
The activity was greater at the higher rate of onset.
Possible explanations are discussed in this preliminary report, and the hypothesis
of transient alteration of the central nervous system is advenced.
(AUTHOR)
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Rlhein, L. W., & E. R. Taylor
1962
RELATIVE BRADYCARDIA AFTER IMPACT
(6571st Aeromedical Research Lab., Holloman AFB, N. Mex.)
Rept. No. ARL-TDR62-12; Proj. 7850; ASTIA AD-282 688; August 1962
ABSTRACT:
Experimental subjects underwent a 15 G abrupt deceleration in both the
forward- and backward- facing positions.
A continuous electrocardiogram was made
on all subjects.
As compared with control subjects, a relative bradycardia of
clinical and statistical significance occurred in the backward-facing position
immediately after impact for at least five beats.
This effect was virtually
nonexistent in the forward-facing position.
The possible mechanisms are discussed
and the hypothesis is advanced that the relative bradycardia was due to a vagai
reflex.
(AUTHOR)

4;177
Rhode,

R. V.
1929
THE PRESSURE DISTRIBUTION OVER THE HORIZONTAL AND.VERTICAL
TAIL SURFACES OF THE F6C-4 PURSUIT AIRPLANE IN VIOLENT MANEUVERS.
(National Advisory Committee for Aeronautics)
NACA Rept. No. 307.
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1960
THE DIFFERENTIAL DIAGNOSIS BETWEEN
VASCULAR-CAUSED CENTRAL AND LABYRINTH VERTIGO.
Wien Klin Wschr 72:68-9,
29 January 1960
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Richardson, H. C.
1926
FLIGHT ACCELERATIONS AND EQUILIBRIUM.
U. S. Navy Med. Bull. 24:874-880. Oct. 1926

Richmond, D. R., M. B. Wetherbe, R. V. Taborelli, T. L. Chiffelle & C. S. White
1957
THE BIOLOGIC RESPONSE TO OVERPRESSURE.
I. EFFECTS ON DOGS OF FIVE
TO TEN-SECOND DURATION OVERPRESSURES HAVING VARIOUS TIMES OF PRESSURE
RISE.
J. Aviation Med. 28(5):447-460.
Oct. 1957.
ABSTRACT: An apparatus producing variable environmental pressure conditions is
described.
Dogs were exposed to overpressures of up to 170 p.s.i. for durations
of 5-20 seconds, and baffles were used a- protection against high velocity

/
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winds.
Fatalities were limited to
animals subjected to dynamic
loading when no wind baffles
decelerative
were used. Gross pathology
in nondisplaced but
restrained animals, even though
exposed to overpressures from
was limited to ear drum failure,
60 to 170 p.s.i.
sinus and middle ear hemorrhage,
petechiae and characteristic
larygeal
marginal, wedge-shaped hemorrhagic
lesions of the
costophrenic portions of the
lung bases.
(Author)
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Richmond, D.R. and R.V'. Taborelli
n.d. SOME RESULTS OF A SHOCK
TUBE FOR
BIOMEDICAL INVESTIGATION in
PROCEEDINGS OF SECOND SHOCK
TUBE SYMPOSIUM
(Air Force Special Weapons
Center, Air Research and Development
Command,
Kirtland Air Force Base, New
Mexico) 5-6 March 1958, ASTIA
AD211239
ABSTRACT:
This shock tube was designed
to investigate the biological
of long duration oX10rpressure
effects
phenomena as recorded inside
protective shelters
subjected to nuclear'blast.
parameters of the blast wave It had to be capable of modifying the different
such as maximum overpressure,
time to maimum pressure
and duration and, in addition,
produce single,' and multiple
in shelters of different geometric
reflections as recorded
configurations; Also, it had
to be of sufficien
size to test the larger species
of experimental animals.
Although the aerodynamic characteristics
have not been studied in detail,
its general performance as
determined empirically shows
apparatus capable of producing
this
a wide range of pressure-time to be a versatile
addition, this device perc-Jts
phenomena.
In
a broad basic study of the
biological significance
of overpressure.

4,182
Richmond, D.R., R.V. Taborelli,
I.G. Bowen, T.L. Chiffelle,
et al
BLEST BIOLOGY - A STUDY OF
1959
THE PRIMARY AND TERTIARY EFFECTS
OF BLAST IN
OPEN UNDERGROUND PROTECTIVE
(Lovelace Foundation for Medical SHELTERS
Education and Research, Albuquerque,
New
Mexico, Feb.uary 1959) WT-1467
Prooject, 33.1 Operation Plumbbob
ABSTRACT: Dogs, pigs, rabbits,
guinea pigs, and mice were
detonations in two open underground
exposed to nuclear
partitioned shelters.
The shelters were of
similar construction, and each
was exposed to separate detonations.
Each inner
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chamber filled through its own "orifice"; thus four separate pressure environments were obtained. An aerodynamic mound was placed over the escape hatch of
each structure to determine its effect on the pressure-curve shape inside the
In one test a sieve plate bolted across the top of the mound was
chamber.
Wind protective baffles of solid plate and of heavy wire screen
evaluated.
were installed in the shelters to compare primary and tertiary blast effects
The shelters also contained static and dynamic preissure gauges,
on dogs.
radiation detectors, telemetering devices, and, in one test, air-temperature
measuring instruments, dust-collecting trays, and eight pigs for the biological
assessnent of thermal effects.
One dog was severely injured from tertiary blast effects associated with
a maximal dynamic pressure (Q) of 10.5 psi, and one was undamaged with a maximal
Primary blast effects resultiu,; from peak overpressures of 30.3,
Q of 2 psi.
The mortality was 19 per cent of the mice
25.5, 9.5, and 4.1 psi were minimal.
exposed to a peak pressure of 30.3 psi and 5 and 3 per cent of the guinea pigs
and mice exposed to a peak pressure of 25.5 psi. Many of the rabbits, guinea
pigs, and mice sustained slight lung ho.morrhages at maximum pressures of 25.5
Eardrum perforation data !or all species, except mice, were
and 30.3 psi.
recorded.
Animals of the groups saved
Following shot 2, thermal effects were noted.
for observation have died from ionizing-radiation effects.
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Richmond, D.R., R.V. Taborelli, F. Sherping, M.B. Wetherbe, R.T. Sanchez,
SHOCK TUBES STUDIES OF THE
1959
V.C. Goldizen, and C.S. White
ON BIOLOGICAL
OVERPRESSURES
LONG-DURATION
EFFECTS OF SHARP-RISING,
In Proceedings of Third Shock Tube Symposium 10-12 March
SYSTEM .
1959 pp. 171-194
A closed-end shock tube was used to study the effects of single
ABSTRACT:
and stepwise, fast-rising overpressures of long duration on four species
of experimental animals.
For animals exposed side on against the end-plate to single, sharprising pressure pulses, the reflected pressures necessary to kill 50 per
cent (LD50) were as follows: for the mouse- 29.8 + 1.1 : rabbit -3314 + 1.2
guinea pig - 36.7 -f 0.7;

and the rat

- 38.7 + 0.6 psi.

Animals located at short distances away from the end-plate were loaded
The steps corresponded to the incident and reflected
in a two-step manner.
With stepwise increases in pressure, animals tolerated much
shock fronts.
higher reflected overpressures than when the pressure load consisted cf a
single-sharp-rising pulse.
The importance of the time interval between step loads was pointed

out and briefly discussed.

4
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Richmond, D.R. R.V. Tabcrelli, F. Sherping, M.B. Wetherbe, et al "959
SHOCK TUBE STUD.IES OF THE EFFECTS OF SHARP-RISING, LONG-DURATION
OVERPRESSURES ON BIOLOGICAL SYSTEMS
(The Lovelace Foundation for Medical Education and Research, Alburquerque,
TID-6056
Atomic Energy Commission Project Report
Mexico)
March 10, 195.9
AEC Contract No. AT(29-I)-1242

New

ABSTRACT: A closed-end shock tube was used to study the effects of single and
step-wise, fast-rising overpressures of long duration on four species of
experimentil animals.
For animals exposed side-on e'gainst the end-plate to single, sharp-rising
pressure pulses, the reflected pressures necessary to kill 50 per cent (LD 5 0 )
for the mouse - 29.8 + 1.1; rabbit - 33.4 + 1.2; guinea
were as follows:
and the rat - 38.7 + 0.6 psi.
0.7;
pig - 36.7 +
Animals located at short distances away from the end-plate were loaded
The steps corresponded to the incident and reflected
in a two-step manner.
With stepwise increases in pressure, animals tolerated much
shock fronts.
higher reflected overpressures than when the pressure load consisted of a
single, sharp-rising pulse.
The importance of the time interval between step loads was pointed out
and briefly discussed.
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Richmond, D. R., I. Gerald Bowen and C. S. White
BLAST EFFECTS: Effects of Impact on Mice, Rats,
Rabbits.
Aerospace Med. 32(9):789-805.

1961 TERTIARY
Guinea Pigs and,

ABSTRACT: The present report deals with the results of exposure of
four species of animals to impact.
Extrapolation of the mortality data
to the 70 kg animal and a ccoparison of the results with relevant
information in the literature dealing with human response to dynamic
accelerative or decelerative loading is presetsted.
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Richmond, D. R., I. G. Bowen and C. S. White
1961 TERTIARY BLAST
EFFECTS: THE EFFECTS OF IMPACT ON MICE, RATS, GUINEA PIGS AND
RABBITS (Lovelace Foundation for Medical Education and Research
Albuquerque, New Mexico)
Contract No. DA-49-146-XZ-055, 28 Feb.
1961, ASTIA AD-279672.
A:STRACT: A total of 455 nice, rats, guinea pigs and rabbits were
s bjected to impact at velocities ranging between 25 ft/sec. and 51 ft/
sec.
The desired velocities were generated by allowing the animals
tD free-fall from various heights to a flat concrete pad.
The ventral
surface of each animal was the area of impact.
Probit analyses of the

/

-
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24-hr mortality data yielded LD50 impact velocities with 95 per cent
confidence limits as follows: mouse, 39.4 (37.4 - 42.0) ft/sec; rat,
43.5(42.0-44.8) ft/sec; guinea pig, 31.0(30.0 - 31.9) ft/sec; and
rabbit, 31.7 (30.2-33.3) ft/sec. The LD5 0 figures for the mouse and
rat were significantly higher, statistically, than those for the
guinea pig and rabbit. The small spread in, the LDU values suggested
variation in the tolerance of biological syetems to impact.
little
Further, the steepness of the mortality curves indicated a narrow
Extrapolation of the experimental data to
survival range to impact.
the 70 kg animal yielded a predicted LD5O impact velocity of 26 ft/sec
Literature relevant to the human case was reviewed and the
(18 mp).
tentative applicability of the predicted figures to adult man was
discussed.
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Richmond, D. R., V. R. Clare, V. C. Goldizen, D. E. Pratt, R. T. Sanchez, & C. S.
A SHOCK TUBE UTILIZED TO PRODUCE SHARP-RISING OVERPRESSURES
1962
White
OF 400 MILLISECONDS DURATION AND ITS EMPLOYMENT IN BIOMEDICAL EXPERIMENTATION
BRL Rept.
(Ballistic Research Laboratories, Aberdeen Proving Ground, Md.)
1962
Feb.
No. 1160;
See also In Proc. of Fourth Shock Tube Symposium, April 18-20, 1961, pp.
36-59, 1961
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Richmond, D. R., V. R. Clare, V. C. Goldizen, D. E. Pratt, R. T. Sanchez, &
A SHOCK TUBE UTILIZED TO PRODUCE SHARP-RISING OVER1961
C. S. White
PRESSURES OF 400 MILLISECONDS DURATION AND ITS EMPLOYMENT IN BIOMEDICAL
In Proc. of Fourth Shock Tube Symposium, April 18-20.
EXPERIMENTATION.
1961, pp. 36-59
See also (Ballistic Research Laboratories, Aberdeen Proving Ground, Md.)
BRL Rept. No. 1160; Feb. 1962
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Richmond, D. R., V. C. Goldizen, V. R. Clare, D. E. Pratt, et al 1962
III. MORTALITY IN SMALL
THE BIOLOGIC RESPONSE TO OVERPRESSURE
ANIMALS EXPOSED IN A SHOCK TUBE TO SHARP-RISING OVERPRESSURES OF
3 to 4 MSEC IDURATION
Aerospace Medicine, 3:1-27, January 1962.
ABSTRACT: The experiments to be reported here are a part of a broad
study primarily conceived to establish an interspecies correlation

"
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between the weight of animals and their tolerance to "sharp"-rising
overpressures as a function of pulse duration.
However, the limited
objective of the present report is to set forth the empirically
determined relationship between lethality and magnitude of single,
"sharp"-rising overpressures of 3 to 4 msec duration for mice, rats,
guinea pigs and rabbits, and to record selected, but significant, gross
pathological lesions caused by air blast generated in a shock tube
specially designed to produce pressure pulses similar to "small", highexplosive charges.
See also:
(Defense Atomic Support Agency, Wash., D. C.)
Technical Progress Report on Contract DA-49-146-XZ-055,DASA 1242, June
15., 1961.
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Richmond, D. R.
et al.
1961
BIOLOGICAL EFFECTS OF OVERPRESSURE. II.
SHOCK TUBE UTILIZED TO PRODLCE SHARP-RISING OVER-PRESSURES OF 400
MILLISECONDS DURATION AND ITS EMPLOYMENT IN BIOMEDICAL EXPERIMENTS.
Aerospace Medicine 32(11):997-1008, Nov. 1961.

A

ABSTRACT: A shock tube employed for blast biology studies is described.
By
appropriate modifications a wide variety cf wave forms some of which closely
resemble those produced by nuclear detonations under certain circumstances
can be produced.
Mortality data are presented on six species of animals all
exposed in a similar geometry to similar pressure-time phenomeaa that
varied among the species mostly with respect to the magnitude of the overpressure.
(Tufts)
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Richmond, D.R., D.E. Pratt, & Clayton S. White 1962 ORBITAL "BLOW-OUT"
FRACTURES IN DOGS PRODICED BY AIR BLAST
(Lovelace Foundation for Medical Education and Research, Alburquerque, New
Mexico)
Defense Atomic Support Agency of the Department oi Defense Contract
No. DA-49-146-XZ-005
April 10, 1962 , ASTIA AD-287 636
ABSTRACT: Reported nere are 11 cases of orbital ';blow-out" fractures involving
9 of 115 dogs that were subjected to shock tube-produced air blast.
Usually, there was failure of the frontal, palatine, sphenoid and lacrimal
bones - fragments of which were displaced medially and anteriorly into the
nasal fossa with extension into the frontal and maxillary paranasal sinuses.
In one instance there was extension into the cranial vault.
Eye signs, in the
form of proptosis of the globe, subconjunctival hemorrhage, ecchymotic areas
of the globe and hemorrhage into the intra-orbital soft tissues, were found
associated with all cases of orbital fracture.

-
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The pressure-time histories in which animals did or did not sustain
orbital fractures are illustrated along with a tabulation of the corresponding
pressure-time parameters.
The data indicate that orbital fractures (caused
by the eyeball and other intra-orbital tissues hydraulically transmitting the
pressure-load to the walls of the orbit more rapidly than counter pressure
developed in the air-containing areas bordering the orbit) occurred at maximal
pressures above 140 psi provided they reached a peak in less than 30 msec.
The incidence of "blow-out" fractures is discussed along with the significance of this lesion in relation to other blast-produced injuries.
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Richou, M.J.
1936 LA RESISTANCE HUMAINE
Speed)
Ailes (Paris) 16(760): 7

A LA VITESSE

(Human Resistance to

4,193
Richter, H.
1940
PHYSIOLOGISCHE BETRACHTUNGEN UEBER DAS SITZKATAPULTIEREN
(Physiological Analysis of the Effects of Catapulting by an Ejection Seat)
July 1940.
AST.A ATI 60910

ABSTRACT: The physiological effects of catapulting flying personnel by
means of an ejection seat from the He-280 jet fighter were investigated.
The seats were released at accelerations of 10 and 12 g.
Possible injuries
are compression of the spinal colunr,
brain concussion, hemostatic effects
and injuries to the inner ear. Cardiograms were taken before the seat was
catapulted, during ejection and after the seat was stabilized.
In order to
avoid possible bodily injuries, it is recommended that the catapult of the
ejection seat be made with the pilot in a prone position, in which accelerations up to 16 g can be endured without ill effects.
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Richter, H.
1940
SCHUSSVERSUCHE MIT DEM KATAPULTSITZ
(Ejection Seat Test) Oct. 1^40. ASTIA ATI 51210
ABSTRACT:
An avaluation was male of ejection tests with a German Heinkel
catapultseat, and the method is given for determining the piston pressure,
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friction, acceleration and velocity. Graphical data represent ejection
altitudes dependent on the piston pressure and the maximum accelerations
At a known weight of the occupied catapult
acting on the catapult seat.
seat and the minimum ejection height expected, the minimum piston pressure
and the acceleration acting on the body can be determined.
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1945
EJECTION EXPERIMENTS WITH THE
Richter, H., tr. J.B. Bateman
CATAPULT SEAT (Ernst Heinkel Flugzeugwerke (Seestadt Rostock) Research
Division) V.B. 3009, Appendix 2, Pages A-17138 to A-17155, 7 Nov. 1940.
Translated as Appendix 9 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Ejection Seat for Emergency Escape from High-Speed Aircraft
ASTIA ATI 7245
Following upon the ejection experiments with sandbags, ejections
ABSTRACT:
of human subjects were undertaken with the cooperation of Professor Wacholder
of the Physiological Institute, University of Rostock, and his assistant,
We made two experiments with Mr. Voss(VSA) and Mr Wegner
Doctor Aeffner.
were ejected, the first at 12 and the second at 10 g.
subjects
both
(Statik);
In each case electrocardiograms were recorded with electrodes on the right
The procedure was first to record the heart beat before
and left wrists.
ejection, then during ejection, and finally once again some time after the
The electro-cardiograms obtained are recorded in
completion of the ejection.
Here, having discussed the matter with Professor Macholder, I
Figure 5.
wish to bring together a statement of all the processes which might cause
1) Compression
injuries of any kind to experimental subjects in this work:
2) Conc ussion of the central nervous
fractures of the spinal column;
system, especially with contrecoup symptoms of the type seen in concuasiiJa
3) Hemostatic effects; 4) Disturbances in the inner ear
of the brain,
(labyrinth)

4,196
CATAPULT SEAT-He 280
1945
Richter, H., tr. J.B. Bateman
(Ernst Heinkel Flugzeugwerke G.m.b.H., Seestadt Rostock, Research
Divisi..n) V.B. 3009, Pages A-17156 to A-17186, 21 Oct. 1940.
Translated as Appendix 8 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Ejection Seat for Emergency Escape from High-Speed Aircraft
ASTIA ATI No. 7245
ABSTRACT: The investigation dealt with the following subjects: 1) Testing
2) Tests on rapid opening
of the catapult cylinder (drawing No. 280.101-25)
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3) Tests on compressed air cylinder with
valve, drawing No. 280.101-26.
4) Experiments on ejection of
reservoir attachment, Drawing No. 280.101-14.
sand bags from mockup He 280 (high speed moving pictures and indicator diagrams)
5) Seat ejections with human subjects on the inclined track (high
speed moving pictures and indicator diagrams) together with various types of
measurement of acceleration and electrocardiograms). (AUthor)
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1949
PHYSIOLOGICAL ANALYSIS OF THE EFFECTS OF CATAPULING
Richter, H.
24 Aug. 1949.
ASTIA ATI 60-910
BY AN EJECTION SEAT.

ABSTRACT: The ejection seat of the He-280 jet fighter aas used to study the
Heart cardiograms
effects of catapulting (acceleration) on the human body.
were taken before the seat was catapulted, during its release, and after it
was stabilized. The seats were released at accelerations of 10 and 12 g.
The effects of these accelerations could have the following injurious results:
compression of the spinal column; concussion of the central nerve system with
contrecoup symptoms, as observed in the case of brain concussion; hemostatic
effects and injury to the inner ear. To avoid possible injuries to the body
it was recommended that catapult with an ejection seat be executed from a
prone position, it which accelerations to 16 g can be endured without ill
effects.

4,198
1960
THE RESPONSE OF A TWO-DEGREE-OF-FREEDOM UNDAMPED
Richter, Albert P.
(Structural Mechanics Research
SYSTEM SUBJECTED TO If4MPLSIVE LOADING.
Lab., The University of Texas)

4,199
1961
A FEASIBILITY STUDY OF A MAGNETO-HYDRODYNAMIC
Ricks, Luin Blunt
CENTRIFUGE.
(Master's Thesis, Air Force Inst. of Tech., Wright-Patterson
Rept. No. GE/EE/61-15; ASTIA AD-269 423; Aug. 1961
AFB, Ohio)
ABSTRACT:
A study was made of the magneto-hydrodynamic centrifuge, a directCentrifuging action is deriVed from the
current motor with a mercury armature.
rotating mercury which, at sufficient speeds, assumes the shape of a hollow ring.
A development prototype is designed and tested to determine the feasibility of
Results were promising and indicated that the basic operational
such a centrifuge.
A paddle wheel was rotated at 2000 rpm by a
principle is sound and feasible.
rotiting ring of mercury at an estimated mercury input power of 5 watts.
(AUTHOR)
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Riddell, F.R. and R.W. Detra
1959
RETURNING ALIVE FROM SPACE.
(Avco Mfg. Corp., Avco Research Lab., Everett, Mas.s.)
ABSTRACT: The paper discusses three problems of re-entry: deceleration, heat,
and terminal landing conditions.
Hypersonic gliders and pure drag reentry vehicles are compared.
The drag vehicle has inherent advantages over
the hypersonic glider which are usually not generally observed.
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Riddell, Frederick R. and Howard B. Winkler
1961 METEORITES AND RE-ENTRY
OF SPACE VEHICLES AT METEOR VELOCITIES
(Paper, National ARS-ISA Joint Meeting, June 13-16, 196))
ABSTRACT:
In the exploration of the solar system, it will soon he of
interest to recover instrumented probes, which, if they are not decelerated
in some fashion in space, will approach Earth at velocities as high as
140,000 fps.
The possibility of decelerating such a recovery vehicle by
atmospheric braking is examined.
Since this velocity is well into the
meteor range, data on meteorites are used to orient the analysis.
Meteorites
are known to cover a wide range of sizes from a few microns to hundreds of
feet in diameter.
There is evidence, furthermore, that, in the intermediatesize range from a few inches to a foot or two in diameter,' only obiects
in the lower meteor velocity range survive.
Rational designs of recoverable
deep-space probes are of this intermediate size.
Analysis is performed
which shows that, whereas very small and very large objects may survive
throughout the meteor velocity range, there may well be an upper limit to
re-entry velocity of about 50,000 to 60,000 fps for objects of intermediate
size.
The reason for this upper limit appears to be that, at meteor velocities
the dominant mechanism of heat transmission is radiation.
This provides a
much more effective route for the transfer of energy than the convective
heat transfer processes associated with lower entry velocities.
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Riddell, Frederick r. & Howard B. Winkler
SPACE VEHICLES Al' METEOR VELOCITIES
ARS Journal, 2(10):
1523-1530

1962

METEORITES AND RE-ENTRY OF

ABSTRACT:
In the exploration of the solar system, it will soon be oi interest
to recover instrumented probes, which, if they are not decelerated in some

fashion in space, will dpr;,rdcrh &arth at
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are useod rcl orient the analysis.
Meteoritk.s are known to cover a •,idi
rang,.
sizes from a few microns to hundreds of feet in diameter.
Thexe is evidence,
furthermore, that, in the intermediate-size range from a few inches to a foot or
two in diaý,eter, only objects in the lower meteor velocity range survive.
Rot na
n
desigrns of recoverable deep-space probes are of this
intermediate Eize.
Analysis
is performed which-shows that, whereas very small and very :ar'e
objects May
survive throughout the meteor velocity range, there may well b6 an upper limit
to re-entry velocity of about 50,000 to 60,000 fps for objects of intermediate
site.
The reason for this upper limit appears to be that, at meteor velocities,
the dominant mechanism of heat transmission is radiation.
This provides a muush
more rffecttve route for the transfer of energy than the convective heat tranrfer
processes associated with lower entry velocities.
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Rigal, R. D., F. W. Lovell & F. M. Townsend.
1960 PAThOLOGIC FIND1NGS
IN THE CARDIOVASCULAR SYSTEMS OF MILITARY FLYING PERSONNEL.
The
American Journala
o
r
6(l):19-25 July 1960.
ABSTRACT:
In a group of suprosedly healthy young fliers, there is a
significant percentage who nave moderate or marked atherosclerosis of
the coronary arteries.
However, in these pilots there is very little
arteriosclerosis in the aorta, renal arcuate arteries, and small
The same observations
arteries of ihe periadrenal fat and the pancreas.
are essentially true of a similar group of non-flying military personnel.
This suggests that in yourg men free of clinical evidence of disease,
coronary artery atherosclerosis may develop at a more rapid rate than
in vessels of other organs.
Fliers and non-fliers it. the present
study were not basically comparable because of age and other differences.
However, the incidence of moJerate sad marked coronary artery sclerosis
was found to be approximately equal in both groups, regardless of age.
implicating marked coronary artery disease as a causative factor in
an otherwise unexplained aircraft accident, extreme caution must be used.
The finding of severe narrowing of the lumen of the coronary arteries
must be considered in the light of information gained from the
investigation of mechanical factors and from reports of the details
of the accident.
In
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Riley, M. B., and Bernardin', A. T.
'959
ANIMAL AND WJ$AN &.rJDIES 07
THE EFFErTS OF Lo4Y-FREQUENCY OSCILI71TON COMBINED WITH TRA.SP12St
ACCELERAIION
(Wright Air Development Center, Aero Medical Lab.,
Wr:ght-Patterson AFB, Ohio)
WADC TN 59-92, March 1959.
ASTIA AD
217 503.
ABSTRACT:
Animal and human endurance is reported to low-frequency
oscillation combined with acceleration having a resultant force acting
in the back-to-chest direction.
No significant suggestion of trauma
was found in animals subjected to a maximum oscillation-g pattern of
2.8 cycles per 6econd through a 360 arc in a 12 g field.
In humans,
there was no identifiable endpoint when they were subjected to a
maximum oscillation-g pattern of 0.7 cycle per second thro, gh a 360
arc in an 8 g field.
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Riley,

M. B., and Bernardini, A. T.
1959 ANIMAL AND HUMAN STUDIES
ON THE EFFECTS OF LOW-FREQUENCY OSCILLATION COMBINED WITd TRANSVE'RSE
ACCELERATION (Wright Air Development Center, Aero Medical Lab.,
Wright-Patterson AFB, Ohio)
WADC TN 59-92, March 1959.
ASTI.A AD
227 503.

ABSTRACT: Animal and human endurance is reported to low-frequency
oscillation combined with acceleration having a resultant force acting
in the back-to-chest direction.
No significant suggestion of trauma
was found in animals subjected to'a maximum oscillation-g pattern of
In humans,
2.8 cycles per second through a 360 arc in a 12 g field.
there was no identifiable endpoint when they were subjected to a
maximum oscillation-g pattern of 0.7 cycle per second through a 360
arc in an 8 g field.
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Riley, R.L., S. Permutt, S. Siad, M. Godfrey, T.O. Cheng, J.B.L. Howell and
R.H. Shepard
1959
EFFECT OF POSTURE ON PULMONARY DF"AD SPACE IN MAN.
3. Appl. Physiol. 14:339-344.
ABSTRACT:
P1ysiologic dead space was determined in the supine and upright
postures by simulto,,cos sampling and subsequent analysia of. arterial blood
and expired gas for Pco2.
In seven normal men there was invariably a highe
dead space in the upright than in the supine position.
The difference aver ged

The ratio oi
83 ml and was statistically significant (S.E. 25 %l and P>0.01).
dead space'to tidal voluzue also invariably increased on assuming the upright
posture., Evidence is presunted for believing that most of the change in physioEstimated chauges
logic dead spa-re resulted from a change in alveolar dead space.
that approxisuggest
volume
tidal
in the ratio of alveolar dead space to alveolar
changing
on
nonperfused
became
alveoli
of
number
mately one seventh of the total
bronchowith
consistent
are
findings
These
posture.
erect
the
from the supine to
nonvirtually
is
lung
the
of
apex
the
that
evidence
hemodynamic
spirometric and
,perfused in the resting human subject 'in the upright posiLion.
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Rind, Emanuel 1954 A PHOTOGRAPHIC METHOD FOR DETERMINING VERTICAL
(National
VELOCITIES OF AIRCRAFT IMMEDIATELY PRIOR TO LANDING.
MCA TN
C.)
Advisory Comittee for Aeronautics, Washington,..
3050.
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1935 PHYSICAL MEDICINE AND FLYING
lippon, T. S.
Brit. J. Phys. Med. 10:25-26.
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STRESSES ASSOCIATED WITH LUNAR LANDIC•CS
1960
Rinehart, J. S.
J. Brit. Interplanet. Soc. 17(12):431-436, Nov.-Dec. 1960
ABSTRACT: The probable stresses which would te developed during lunar impact
For landings
landings are discussed phenomenologically and quantltatively.
second to a few
per
feet
hunored
few
a
from
range
velocity
the
in
against rocks
thousand feet per second, the stress is proportional to the first power of the
impact velocity, with its magnitude depending upon the particular rock struck and
and with specific acoustic
increasing approximately linearly with shear strength
2
100 ft./sec. to 2,000,000
at
resistance, but ranging roughly from 6C00 lb./in.
2
tho stress, much lower
soils
loose
In landings against
lb./in. at 6000 ft./sec.
at low veio-ities,
velocity
than for rock impacts, is substantially independent of
velocity is
the
as
velocity
the
of
square
the
on
but begins to depend strongly
surfaces
soil
and
rock
into
vchicle
a
10,000-lb.
of
The excursions
increased.
compared.
are
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Risavi, A.

1)56 CHANGES IN THE STAVO-ACOVSTIC APPARAT1V
OF PILOTS.
(Proojene na statoakustiŽnom apparsta kod pilots.
Voinos~nitetski prle.
(Beograd)).
13:(il-12):536-543. Nov.
In Serbo.croation, with English su.mmary. p 542.
Dec. 1956.

'
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1960
PILrOT ACCELERATION
Risinger, B.W.
CAPSULE (Chance Vought Aircraft, lr.,
21 March 1960.

,ROTECTION IN THE INTEGRATED FLIGHT
Dallas, Texas) CVA EOR-12843,

4,212
THE CONCEPTS OF WEIGHT AND STRESS IN
1959
Ritter, O. L. & S. J. Gerathewohl
HIUMAN FLIGHT.
(School of Aviation Medi ine, Aerospace Medical Center
(ATC) Brooks AFB, T-xas)
Rept. No. 58-154, Jan. 1959

ABSTRACT;
The concepts of wpight and stress in human flight are considered.
The usage of terms and expressions is analyzed, their diverse meanings disentangled, and some of the physical facts are presented together with
*imrle and
T
consistent met of concepts for their description.
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loaf,

Robert
1961
SPINAL INJURIES
The Lancet
14 Jan. 1961, pp. 99-102.
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Rob,

C.
J.

G.
1944
SOME EXPERIENCES WITH A PARACHUTE SURGICAL UNIT
R. Army med. Cps. 82:165-167.
1944
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WE CAN BUILD A CRASII-PRWOF CAR
1961
Roberts, Kenneth A.
G
Oct. 1961, pp. 17-21; 91 93
ABSTRACT:
This article contains a detailed report and illustrations of A
'"Magic Bumper", seat belt, and "Ensolite" which Professor James Ryan claimb

-
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could prevent one-half of' all injutiles and deaths suffered in auto.wbile
The "Magic Bamper" absorbs collision shocks by hydrauli,"
Accidents every year.
The seatdevice and would cost less that fifty dollars a car installed.
belt adjuster allows passengers complete freedom of movemenit but cinches tight
Unbelievahle "Ensolite" 1-inch cuaIhioning, proposed for padding
upon any impact.
inside cars, can absorb bouncing raw eggb without cracKing them.

4,216
THE ASTRONOMER'S VIEWS.
1957
Roberts, W. 0.
In Campbell, P. A., K. Dannenberg, W. 0. Roberts, H. Haber, A. S. Crossfield,
A
G. W. Hoover, A. M. Mayo, J. P. Hagen, 6 H.' Strughold, SPACE TRAVEL:
J. Avia. Med. 28:484-487
SYMPOSIUM.

4,217
Robertson, A. E. and P. R. Fatianow 1962 OPTIMfIZING SPACE PROGRAMS
Paper, American
(TAPCO. Div. of Thoiipson Ramo Wooldrid•da, Inc.
%ly IS2 Amcrizan Rocket Society Preprint
P-ý.-.ct Seiety, 17-19
ARS-2468-62.

4,218
A SELECTEý BIBLIOGRAPHY CONCERNING PHYSIOLOGICAL FACTORS
1957
Robinette, J. C.
(Wright Air Development Center,
IN AERO-MEDICAL RESEARCH AND DEVELOPMENT.
ASTI.A AD-126 401; April 1957
Wright-Patterson AFB, Ohio)

This bibliography has bein prepared to acquaint individuals, interested
ABSTRACT:
in physiological factors as they relate to aero-medical research and development,
with the scope of project work condtcted by the Physiology Branch of the Aero
Medical Laboratory, Wright Air Development Center.
The principal topics include thermal physiology and protective garments; toxicity
of materials and toxic chemical measuremwnt; respiratory physiology and high
altitude protective garments; aircr ft visual requirements; nutrition and metabo-

lism.

(CARI)
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4,219
BIBLIOGRAPHY ON AFROMFP•I'AL RESEARCH WITH ABSTRACTS
1959
Robinette, J. C., ed.
Dec. 1959
AFB, Ohio)
(Wright Air Dev'lopM-r t r)fviatin, Wrtght-',ittvisons

4•,O

bibliography compiles abstracts, of Technical Documentary Reports
k4 0trt
"by the Aerospace Medical Laboratory, Wright Air Development Center, from

Ai4l through 1959.
The major areas comprising the Laboratory's mission are behavioral sciences,
biomedical sciences, and engineering as related to human factors in aircraft desigq
two areas are subThe reports documenting the first
and survival equipment.
engineering psychology, training
divided into more specialized categories:
psychology, bioacoustics, biophysics, and physiology.

4,220
ON THE PROBLEMS OF RE-ENTRY INTO THE
1958
Robinson, A. C., & A. J. Besonis
(Wright Air Development Ctr., Wright-Patterson AFB,
EARTH'S ATMOSPHERE.
WADC TR 58 408; ASTIA AD-203 790; Aug. 1958
uhio)
Re-entry into the earth's atmosphere has been studied from the standABSTRACT:
This has bern done for
points of deceleration, heating, and accuracy of impact.
orbits, and for speeds
re-entry sDeeds consistent with return from near satellite
consistent with re-entry from a circum-lunar orbit under several configurations
Heating consideraand constant or variable drag coefficient assumptions.
of lift
It is shown that decelerations are based only on stagnation point influences.
tion and peak heating rates are not larger than those occuring in ballistic
The total heat input, however, is uich larger as the heating
missile re-entries.
It appears that simple, non-lifting re-entry will be
occupies a much longer time.
The lunar re-entry, on the other hand, presents
orbits.
feasible from satellite
or
a severe total heat problem and accuracy requirements are such that some lift
other control will probably be required.

4,221
ON THE PROBLEMS OF RE-ENTRY INTO THE EARTH'S ATMOSFHERE.
1958
Robinson, A. C.
In Robinson, A. C., & A. J. Besonis, eds., Advances in Astronautical Sciences
(New York: Plenum,
(Proceedings AAS Western Regional Meeting, August 1958)
3:33-1 - 33-24
1958)
Re-entry into the earth's atmosphere has been studied from the standABSTRACT:
This has been done for re-entry
points of deceleration, heating, and accuracy.
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speeds ranging from those consistent with re-entry from a near satellite orbit
It is shown that deceleration
to those consistent with a circumlunar vehicle.
and peak heating rates present no major difficulty, being no larger than those
occurring in ballistic missile ze-entries.
The total heat input, however, is
much 'larger than for ballistic missiles, as the heating occupies a much longer
time.
It appears that a simple ballistic re-entry will be feasible from satellite
orbits. The lunar re-entry, however, presents a severe total heat problem, and
accuracy requirements are such that bme lift
or other control will probably be
required.

4,222
1961 DEVELOPMENT OF NORMALIZED SIX-DEGREE-OF.
Robinson, A.C., and C.R. Poll
FREEDOM EQUATIONS FOR ANALOG SIMULATION OF ATMOSPHERIC RE-ENTRY (Synthesis
and Analysis Division, Directorate of Systems Dynamic Analysis, Aeronaitical
Systems Division, Wright-Patterson AFB, Ohio)Task No. 70958, ASD TR 61-448,
November 1961, AD 270465
ABSTRACT:

This report has developed the six-degree-of-freedom

equations for a

rigid body re-entering the earth's atmosphere and has .- r-nalizad thepa equations
to aid in their systematic study.
Their solution by means of both analog and
'digital computers has been demonstrated.
The results for specific re-entry conditions are shown together with an analysis of the errors

in

impact position due to

re-entry perturbation sources.
For the case of proper time scaling, the results
of analog and digital computers compare quite favorably.

4,223
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.n, F. R., R. L. Hamlin, W. M. Wolff, & R. R. Cermann
1962
RESPONSE OF
THE RHESUS MONKEY TO LATERAL IMPACT.
(Paper, 33rd Annual Meeting of the
Aerospace Medical Assoc., 9-12 April 1962, Atlantic City, N. J.)

ABSTRACT:
The physiological response of the Rhesus monkey to abrupt negative
acceleration (deceleration) is reported.
Eight animals received a series of progressively higher impact loss in the Y axis up to 75 g over a six-month period
with use of the Vertical Deceleration Tower.
Accelerations on the head, chest
and hip of the animal were recorded simultaneously with the acceleration on the
cart from which rise time, velocity and displacemtnt were computed and recorded.
Three orthogonal electrocardiograms and respiration rates were recorded.
Radiographs were taken before and after the impacts.
Routine hematological examinations were performed in addition to serum transaminase determinations.
Changes
in the EGG and respiration will be presented as well as changes of position of the
heart as seen on radiographs.
Hemograms and serum transaminasc results will also
be discussed.
(Aerospace Medicine 33(3):350, March 1962)
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Robinson, F. R., R. L. Hamlin, W. M. Wolff & R. R.Coermann
OF THE RHESUS MONKEY 'M LATERAL nIrACT.
Aerospace Med. 34(l):56-62, Jan. 1963.

1963

RESPONSE

SUMMARY: These experiments provide information regarding the physiological and
mechanical response of well protected animate systems subjected to lateral
impacts.
Rhesus monkeys were subjected to 11 laterally 3pplied impacts cqer a 6 month
period.
The impacts' ranged from 5 to 75 g with pulse durations of 70 to 27
Marked resonances of the head and hip occurred in
milliseconds, respectively.
There appeared to be a resonance of
the 30 millisecond pulse duration range.
the chest in the 60 millisecond rango and either another resonance or the shifted
The most important biological effect
resonance in the 30 millisecond range.
of the impacts was the response of the heart in the form of conduction abnormaliThere
ties. The maximum response occurred immediately after the 55 g impacts.
were twice the number of abnormalities recorded from left lateral impacts as
compared to right lateral impacts.
Radiographs showed no skeletal fractures'.
Movement and/or dilatation of the
heart was evident on the side receiving the impact.
glutamic-oxalacetic

Routine hemogram and serum

transaminase values showed no change due to the impacts.

Protection provided by the individually fitted body molds is discussed,
cularly with reference to the heart.

parti-

4,225
1960
FLIGHT TESTS - TOO MA.NY VARIABLES?
Robinson, J. E., et al.
(13th Annual International Air Safety Seminar, Chandler, Arizona) Nov.

4,226
Roche, C.A.
Milit. Med.

OF MEN, MEDICINE AND MILITARY PARACHUTING.
1960
September 1960
125:615-6,

1960
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4,227
Roegner, H. F. & J. Carroll
1960
CRASH INJURY INVESTIGATION:
V. S. ARMY
HU-IA BELL IROQUOIS HELICOPTER ACCIDENT, FORT CARSON, COLORADO, 9 JUNE 1960.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR 12-PR-122,
TREC Tech. Rept. 60-72, December 1960.

SUMARY:
This investigation revealed that the injuries experienced by the
occupantn resulted from vertical deceleration, failure of the troop seat, and
failure of the transmission support, permitting displacement of the transmission into the cabin of the aircraft through the rear bulkhead.
The side
and the rear roof support members failed in this accident in a manner almost
identical to failures of these parts experienced in other HU-LA helicopter accidents.
The accident also revealed the excellent energy absorption characteristics of the skid landing gear and the crew seat cushion.

4,228
Roegner; H. F.
1960
CRASH INJURY EVALUATION:
SUWARY EVALUATION OF
U. S. ARMY HU-lA BELL IROQUOIS HELICOPTER.
(Aviation Crash Injury
Research, Phoenix, Arizona) AvCIR 15-PR-126, TREC Tech. Rept. No. 60-73,
December 30, 1960
ABSTRACT:
This report reviews and discusses findings, conclusions, and
recommendations forthcoming from the three evaluations and the five accident
investigations.
The purpose of the evaluations and investigations is to:
(1) Evaluate the over-all-crashworthiness of the basic aircraft structure;
(2)
Draw attention to all
features.which could either lead to or prevent
unnecessary exposure of crew members and passengers to serious or fatal injury
in accidents where crash forces are within survi",K-e limits;
(3)
Make
reconmmendations for remedial action in areas where deficiencies exist or are
believcd to exist in order'to improve the crash safety aspects of the aircraft;
and (4)
Note the existence of effective crash safety features.

4,229
Roegner, H. F., G. J. Walhout & J. D. Da%?nport
1961
CRASH INJURY
INVESTIGATION:
U. S. APLMY G-91 RECONNAISSANCE JET FIGTHTER ACCIDENT,
FORT RUCKER, ALABAMA,
1 FEBRUARY 1961.
(Aviation Crash Injury Research,
Phoenix, Arizona)
AvCIR 61-2, TREC Tech. Rtpt. 61-91, July 1961

ABSTRACT:
Report is made of crash injury investigation involving a U.S. Army
G-91 aircraft to determine cause of fatality.
Wreckage was examined at crash
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site, photographs obtained, and reconstruction of the approximaze kine:matics
of the crash sequence made.
it was concluded that the fatal injury was caused
by a blow to the head and recommended that zhe ejection se ', since it is
designed to provide safe escape at all
altitudes and speeds, be utilized as an
escape device in lieu of "riding the aircraft in" in a crash landing, with the
exception, possibly, of crash landing or. a well prepared surface or runway.

4,230
Roger,

L.

1945

BLAST INJURY OF THE BRAIN Med.

J.

Australia 2:209-210

4.231
Rogers, T. A., & H. A. Smedal
1961 THE VENTILATORY ADVANTAGE OF BACKWARD TRANSVERSE ACCELERATION.
(Paper, 32nd Annual Meeting of the
Aerospace Medical Association, Palmer House, Chicago, Illinois,
April 24-27, 1961)
Aerospace Med. 32(3):245, Marth 1961.
ABSTRACT:
Test pilots have reported les%
A 0-P ah,,
')e~ted
to
g-stress in the eyeballs out d(rei t t I, InI,, '
o ,he vyvrý.,
i n direction.
Six subjects were exposed to &ir, .
I ,, b an
3 g
.
,th r'osItions
for two minutes, during which inas
-.,ments of tidAl '• ..
a,
V,
vital
capacity were made, using a w,4-lool- rometer in a c1,.-i,4
iý,uit
In
the eyeballs in direction, theii
As vlrtijalal
t,1, ,1 .,,t
*tt
,
",•rve
at only 4 g, and at higher g, the t ioI vsmVl.• w
<
.
of
the greatly diminished vital capacity.
In
,w
,'
had
a markedly greater tidal volume Ind vital t4
1 0t
• level in
vsr
the eyeballs out direction.
The result* s*t,,o)tt
beat out the
subjective reports of the greater ease ,t vo.oilLation in the eyeballs
out direction.

Rogers, T. A. and 4 A. Smedal
1961
THE VENTILATORY ADVANTAGE OF
BACKWARD TRANS;*RSE ACCELFRATION
Aerospace Medicine 32(8).737-740, Aug. 1961.

ABSTRACT:
To compare the effects of acceleration applied transversely to
the spinal axis In the "eyeballs-in" and Lhe "eyeballa-ojt" directions on
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respiratory function, five Ss were tested on the human centrifuge at four,
six, and eight g. With the use of special respiratory equipment date were
obtained on tidal vo'ume, inspiratory capacity and expiratcry reserve separately, and vital capacity.
The ventilatory advantage of the eyeballs-out or
backward position was discussed.
(Tufts)

4,232
THE PHYSIOLOGICAL EFFECTS OF ACCELERATION.
1962
Rogers, T. A.
The Scientific American 206(2):61-70, Feb. 1962

Emboldened by the resilierce of their bodies, men now submit to the.
ABSTRACT:
extreme stress of the acceleration sufficient to hurl them, free of thr earth's
gravitational field.
In the state of weightlessness thus achieved the body may
co7Ce under stresses
still more extreme.
Within the past generatio:,, therefore,
the physiological effects of acceleration have become the focus of urgent and
c.iaborate research programs.
One program on ýzceleration studies is taking place
at the Naval Air Development Center in Johnsville, Pa.
At the center, volunteers
are subjected to extreme acceleration in the largest centrifuge in the United
States.
Using this centrifuge, scientists study the physiological effects of
vari,ýus positions during acceleration.
The centrifuge has also been used a
2;eat deal f',,experimenting with the effects of weightles'sness.
Investigators
are concerned that the reflexos controlling the circulation might deteriorate
under -eightlessness.
In the first place, long periods at zero G might be expected to depress the response of the pressure receptors in the circulatory system.
The second factor to be considered is that of blood-volume cl iges.
Finally, it
is possible that prolonged exposure to zero G may affect the sensitivity of the
pressure-receptor cells themselves.
(CARt)

4,234
Roggeveen, L. J., & P. Nijhoff
1956
THE NORMAL AND PATHOLOGICAL THRESHOLD OF
THE PERCEPTION OF ANGULAR ACCELERATTONS FOR THE OPTOGYRAL ILLUSION AND THE
TURNING SENSATION.
Acta oto-liryngoiclgica (Stockhohr) 46(6):533-541,
Nov.-Dec. 1956
ABSTRACT:
Threshold determinations on the vestibular organ were made in fifteen s
subjects using a turning chair.
Two criteria were used:
_1)
perception of a turn--...........
ing movement without further aids and (2) the optogyral illusion (caloric or rota-

/
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tory stimulation applied with the visible surroundings reduced to a small
luminous spot in a fixed position in relation to the subject and at a distance of
1 m. from his eyes).
A reduction of the effect of fancied impressions was brought
about by the administration of blank stimuli (no acceleration after the warning
signal).
A significant difference was found between sensitivity as expressed by
the turning sensation and sensation expressed by the turning sensation and sensation expressed by the optogyral illusion, the latter being more sensitive.
In
most pathological cases a still
larger difference was found.
(AUTHOR)

4,235
Rohles, F. H., Jr., H. H. Reynolds, et al.
1961
A LADORATORY MODEL
FOR A FOLRTEEN DAY ORBITAL FLIGHT WITH A CHIMPANZEE.
(AF Missile
Development Center, Hi'11oman AFB, New Mexico)
Report No. AFMDC TR 61-33,
October 1961.
ASTIA Do. No. AD-268 409.
ABSTRACT: A young male chimpanzee was restrained on a plastic couch and
isolated from the usual laboratory distractions for 14 days.
Assuming a
90 minute orbit, the subject performed a complex psychomotor task for approximately nine hours each day and received all of his food and water as rewards for his performance.
Skin temperature, pulse, and respiration were
monitored throughout the test and urine and feces were collected outside
the isolation cubicle and measured.
The subject lost no weight for the
test period and recovery was rapid.
(Author)

4,236
Rohles, F.H.,

Jr., H.H. Reynolds,

& M.E.

Grunzke

1962

A PERFORMANCE SCHEDULE

FOR EXTENDED SPACv FLIGHT WITH THE CHIMPANZEE
(eromedical Research Laboratory, Holloman AFB. New Mexico)
Project 6893
July 1962.
ASTIA AD 278 546

ARL-TDR-62-14;

APSTRACT: This report describes a schedule designed for measuring animal performance during space flight which is oriented toward sampling simple motor behavior
and ,sisual and auditory monitoring, as well as requiring performance for food
and water.
Employment of this schedule should facilitate the animal to human
extra,•olation.
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Rohles, F.H., M.E. Grunzke & H.H. Reynolds 1962 A DETAILED ACCOUNT OF
CHIMPANZEE PERFORMANCE DURING THE BALLISTIC AND ORBITAL PROJECT MERCURY
FLIGHTS
6571st Aeromedical Research Lab., Holloman AFB, N. Mex.) ARL TDR 62-15;
ASTIA AD 282 687
Proj. 6893.
The insults of prolonged periods without sleep, the suturing of the
ABSTRACT:
physiological sensors, and the long period of restraint before launch, did not
affect performance during flight; this also appeared true of the prolonged
breathing of 100 per cent oxygen under reduced atmospheric pressures for the time
The noise and vibration accompanying launch did not
periods of these flights.
affect performance during flight. Accelerations accompanying launch and re-entry
in excess of 7 G's had an immediate effect upon performance; however, recovery
Adaptation to weightlessness took
to a prelaunch level appeared to be rapid.
placE during the long exposures to the weightless state, and re-entry accelerations did not have as severe effect upon performance as during the shorter flight.
Eating and drinking were accomplished during weightlessness without difficulty.
The visual processes, as measured, werp unaffected by the rigors of space flight;
this was also tr1ie of temporal response processes as well as continuous and
The pellet and water dispensers functioned properly
discrete motor behavior.
The chimpanzee appears to be a highly reliable subject
during weightlessness.
(Author)
for future space flights.

4,238
1952
INTERPRETATION OF PRESSURE-TIME RECvRDS IN TESTS OF
Rolle, S.D.
(Pitman-Dunn Laboratories Department, Frankford
CATAFULTIC DEVICES.
Memorandum Report MR-516, ASTIA ATI-166379, 1 May 1952
Arsenal)
Ballistic performance of catapultic devices is evaluated on the
ABSTRACT:
basis of separation velocity, thrust, maximum acceleration, maximum rate of
change of acceleration, and ignition delay. The methods and techniques of
evaluating these data from pressure-time records are described to promote
uniform interpretation of such records and to insure compliance with
Typical pressure-time traces are shown to illusspecification requirements.
trate the raethods of interpretation.

4,239
Roman, A. 1959 LIST OF REFERENCES ON PACKAGES, WITH SPECIAL REFERENCE
To SHOCKS AND VIBRATIONS APPLIED TO PACKAGES WHILE IN TRANSIT
(Royal Aircraft Establishment (Gt. Brit.) Library bibliography
no. 160, ASTIA AD-93761
ASTIA AD 226 657L
Revised edition, June 1961,
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4,240
THE SEMI-RIGID ENVELOPE AS A MEANS OF
1958
Roman, J.A. and J.R. Prine
PROTECTION FROM IMPACT-PRELIMINARY TESTS ON RABBITS.
(USAF Aero Med. Lab., Wright-Patterson AFB, Ohio) Techn. Report 58-123,
April 1958

4,241
VIBRATION, BUFFETING'
1958
Roman, J., I.R. Coermann, & G. Ziengenruecker
AND IMPACT RESEARCH.
(Paper, First Post-Satellite Meeting of the AeroMedical Association, Statler Hotel, Washington, D.C. March 24-26, 1958)
ABSTRACr: A "vertical accelerator" which simulates the dynamic loads expected
of future aircraft was developed in order to itudy the effectiveness of devices
for protection against vibration, buffeting, and impact.
Experimentation revealed several mechanisms productive of injury in severe vibration of buffeting,
and indicated thbt vibration and impact protection are intimately related and
possible by simple means.
It was shrwn that by simplification of mathematical
models of organ systems, present knovlcdge if vibration physics may be directly
applied to the development of protective equipment.
(. Aviation Med., 29(3):248, March 1958)

4,242
Roman,

J A., R. Coermann & G. Ziegearuecker
IMPACT RESEARCH.
J. Aviation Med.
See also WADC TR 58107

1959
VIBRATION,
30(2):118-125

BUFFETING

SUMMARY:
Prediction of the effects of mechanical forces upon the human body,
and prot
against these effects hinges largely upon our ability to
describe body structures in terms which are susceptible to analysis.
The
chesL-abdomen system simplified mechanical model.
The behavior in vibration
and impa t of the chest-3bdomen in some animals and humans has been found to
follow closely that of the model.
Formulat on of a successful model for certain conditions has proved helpful
in deter ining the potential value for humans of protective equipment against
vibration, buffeting and impact.
It may permit many of the data derived from
vibratio~i study of humans under safe conditions to be extrapolated to impact
situatio s with valid results. Testing of impact protective devices for humans
may evenually be ar.nomplished with minimel risk to the subject.

4tion

v

l

I

l

l l I

ln

I I

11

l l

ll

llyl

/

. 1,232

.

4,243
Roman, J. A.
1961
SCHOOL OF AVIATION MEDICINE PHYSIOLOGICAL STUDIES IN HIGH
PERFORMANCE AIRCRAFT.
(Paper, 32nd Annual Meeting of the Aerospace Medical
Assoc., 24-27 April 1961, Chicago, Ill.)

ABSTRACT:
Work at the School of Aviation Medicine with high performance aircraft
in subgravity has yielded physiological data in statistical quantities.
These
show that cardiovascular reaction to subgravity may be quantitated and bears
direct relation to cardiovascular behavior at positive and negative acceleration
values.
Representative EGGi respiration and heart rate data are presented for
several conditions of flight in high performance aircraft, i. e., local VFR
flights and cross-country flights, both VFR and actual HFR, with weather departurep
and terminal procedures.
These data are discussed in the light of current air
traffic control problems and pilot selection policies.
Operational problems
attendant to biomedical use of high performance aircraft are discussed.
Figures
are given for the number of flying hours per month to be expected from heavily
instrumented high performance aircraft.
Instrumentation problems are presented
and some of the solutions utilized by the Aerospace Medical Center are discussed.
(Aerospace Medicine 32(3):244-245, March 1961)

4,244
Roman, James A. 1962 BIOMEDICAL MONITORING IN-FLIGHT
In:
(School of Aerospace Medicine)
Lectures in Aerospace Medicine,
pp. 97-114

1962

ABSTRACT:
For the operational situation in space, biomedical monitoring
impl:es the automatic gathering of quantitative information relative to
physiological functioning in the intact human or animal in a form suitable for
evaluation, recording, or storage.
The justification for the use of biomedical
monitoring on space missions is based on considerations of operational safety
,and on the ieed to gather data which will bear on the design of future space
vehicles and mission profiles.
Physiological parameters for use in biomedical
monitoring must be chosen in such manners that information derived from them
is unequivocally interpretable as well as being descriptive of the functioning
of important organ systems.
In addition, the choice of parameters must be
governed by the knowledge as to whether or not reliable sensors exist with
which to measure them or whether such sensors can be developed within the near
future. The interpretation of data during a space flight will be affected
by the environaent, diet and fluid intake, and the levpl of alertness or
stress during critical parts of the mission.

I
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Roman, J.A.
1963
CARDIORESPIRATORY FUNCTIONING IN-FLIGHT.
April 1963
Aerospace Medicine, 34(4): 322-336,

ABSTRACT:
Systolic and diastolic blood pressures on three pilots in-flight
in high performance single engine jet aircraft in the course of cross-country
flights were alce clinical norms, in the absence of linear acceleration other
than 1 G or Hypoxia.
The blood pressures obtained correlates with the pilot's estimate of the difficulty of the task at hand.
High blood pressures are frequently seen in the face of normal cr near normal
pulse and respiratory rates.
Heart rate, respiratory rate and blood pressure responses were highly reproducible in similar in-flight situations in the same individual.
Evaluation of in-flight heart rate response of a subject has meaning only when
related to baseline heart rate values for that individual.
From the data available, it appears that sinus tachycardia is the most
common and the only significant ECG finding seen regularly in the in-flight
situation.

4,246
Roman, J. A., B. H. Warren et al.
1962 SOME OBSERVATIONS ON THE BEHAVIOR OF
A VISUAL TARGET AND A VISUAL AFTER-IMAGE DURING PARABOLIC FILIGHT MANEUVERS
(School of Aerospace Medicine, Brooks Air Force Base, Tex.) SAM TDR 62-66,
June 1962, ASTIA AD-287 083.
Same as ASTIA AD-290 353

ABSTRACT: The apparent displacement of a real target and a visual after-image
were observed in the F-100F aircraft during periods of weightlessness averaging
45 seconds.
A real target appears to be displaced upward from center f(r
accelerations greater than I G positive, and appears to be displaced downward
for accelerations less than I G positive.
A visual after-image, wher observed
in the absence of a real target, appears to be displaced from center in a
direction opposite to that observed for a real target.
Fixating on a real
target (RT) in RT and the VAi concurrently in the fashion described for a real
target.
Differences in interpretation of results, on the basis of the opposite direction of illusory movements using real targets and viP,',al after-images,
were resolved.
(Author)
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1958 SEMI-RIGID ENVELOPE AS A MEANS OF PROTECTION FROM
Roman, P.
IMPACT (Wright Air Development Center, Wright-Patterson AFB, Ohio)

WADC TR 58-123.

4,248
Roman, J.A., B.H.
TION OF THE
(U.S. Naval
SAM/B TDR62

Warren and A. Graybiel
1963
THE SENSITIVITY TO STIMULASEMICIRCULAR CANALS DURING WEIGHTLESSNESS.
School oi Aviation Medicine, Pensacola, Fla.)
ASTIA AD 410 982.
148, Report No. 84, 20 May 1963.

ABSTRACT: The sensitivity to stimulation of the semicircular canals during
periods of weightlessness averaging 46 seconds was estimated by timing the
duration of apparent rotation of a visual target and of the subjects perception
of rotation after stimulation.
Stimulation was acco.,plished by rolling the
aircraft during periods of subgravity as well as duiL'ng 1-G control maneuvers.
Time-intensity relationships of the stimulus were obtained by means of specialized instrumentation incorporated into the experimental subject's crash helmet.
(Author).

4,249

Roman, J.A., B.H. Warren and A. Graybiel
1963
OBSERVATION OF THE ELEVATOR
ILLUSION DURING SUBGRAVITY PRECEDED BY NEGATIVE ACCELERATIONS.
(U.S. Naval School of Aviation Medicine, s'ensacola, Fla.)
Joint Report No. 83, SAM/B TDR62 141, 15 May 1963. ASTIA AD 410 734.
ABSTRACT: By observing apparent displacements of a real target, and visual
afterimages, during weightlessness preceded by positive or negative acceleration, it was possible to identify these displacements as a special case of the
elevator illusion, as opposed to the oculogravic illusion.
Positive and
negative linear acceleration, as well as weightlessness, wa4 obtained for this
purpose in jet aircraft.
(Author)

4,250
Roman, J.A., B.H. Warren & A. Graybiel 1963 OBSERVATION OF THE ELEVATOR ILLUSION
DURING SUBGRAVTTY PRECEDED BY NEGATIVE ACCELERATIONS
USAF School of Aerospace Medicine, Brooks AFB, Texas
SAM-TDR-62-1414
February 1963

ABSTRACT:
By observing apparent displacements of a real target, and visual
afterimtages during weightlessness preceded by positive or negative acceleration,
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it was possible to identify these displacements as a special case of the
"elevator illusion," as opposed to the oculogravic illusion. Positive and
negative linear acceleration, as well as vwightlessness, was obtained' for this
purpose in Jet aircrift.

4,251
Romba, J. J. & P. Martin
1961
THE PROPAGATION OF AIR SHOCK WV",V iN A
BIOPHYSICAL MODEL.
(Human Engineering Lab., Aberdeen Proving Ground,
Md.)
Technical Memo No. 17-61, September 1961. ASTIA Doc. No. AD-.64 932.
ABSTRACT:
Shock wave characteristics were studied in the field about and
within the Rhesus monkey body form. Measurements were obtained in free air,
top of the animal's head, the mid-brain and the lower thorax; with distance
and position of the explosive varied in relation to the animal's body.
The
study of shock wave transmission from one body level to another was accomplished and the problem complexity of shock wave energy distribution in the
field of the organism was emphasized.
Shock wave forms were observed to be
uniquely characteristic of the medium through which shock wave transmission
occurred.
In addition, body tissue was found to greatly attenuate the
shock wave.
The study of shock wave characteristics in and about biophysical
media is believed to be relatively unexplored.
(Author)

4,252
lomberg, 1.
1939 DAS ANATC*ISCHE BILD DER BWUTVERTEILUNG BEl
BESCHLEUNIGUNGSWIRKUNG
(Anatomical Aspects of Blood Distribution
During Acceleration)
(Deutsche Versuchsanstalt fur Luftfahrt,
E. V., Berlin - AdlershoflForschunrsbericht Nr. 1110, 6 Oct. 1939
ASTIA ATI 66 450.

4,253
Romberg, H.W.
1940 DAS ANATOMISCHE BILD DER BLUTVERTEILUNG BEI BESCHLEUNZIGUNGWIRKUNG (Anatomical Aspects of Blood Distribution During Acceleration)
Luftfahrtmedizin 4: 192-203
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Romberg, h.W.
1940
ON THE MODE OF ORIGIN OF SOME FATAL INJURIES IN
AIRCRAFT ACCIDENTS.
(Uber die Entstehungsweise einiger todlicher
Verletzungen bei Flugunfallen)
Luftfahrtmed., 5:24-31
ABSTRACT:
Sturdy seats and belts are of utmost importance to the safety of
fliers.
An apalysis of crashes has shown that 50% of all injuries, and 80%
of fatalities involve the head.
Usually the safety factor given for a seat
is the ability to withstand 1000 kg.; actually in one crash, the force
calculated from deceleratiun and weight of the flier) was about 1400 kg.
The
author cites two accidents in wehich three people were killed.
Failure of the
seat to withotand the crash threw the victims forward against portions of the
cabin.
Two died as a result oi fractureb 4f the corvic1 vertebrae; the third
suffocated from a fractured larynx.

4,255
Romer, E. M.
1962
VELC)ITY REQU1REM2ENTS FOR TRANSFER BETWEEN UG-P-UAN•AR,
CO-AXIAL ORBITS.
(AF Inst. of Tech., Wright-Patterson AFB, Ohio)
Tech. Rept. No. 62-1, Proj. AFIT 61-23, 5 January 1962.
ASTIA Doc. No. AD-26q 872.
ABSTRACT: The total velocity requirements for coplanar, cotangential transfer between orbits with a common major diameter are examined.
The results
are valid for ascending, descending, intersecting, and non-intersecting
orbits. Computational results oLtained using t-e AFIR IBM 1620 computer
are presented for elliptic, parabolic, and hyperbolic outer orbits as a
function of the transfer and outer orbit geometries.
For the parabolic
outer orbit, the maximum velocity requirement is 187. greater than the escape velocity at the periapsis of the transfer orbit when the transfer
orbit has an accentricity of 0.73.
For hyperbolic orbits, maximum velocity requirements occur at particular elliptical transfer orbits where the
velocities at infinity (i.e., the hyperbolic excess), are less than one
third the reference escape velocity.
(Author)

4,256
Rona, T. P.
1959
THE ACCELERATION RATE OF ONSET PROBLEM IN SIMPLE LINEAR
SYSTEMS.
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
AFMIDC TN-59-21; ASTIA AD-219 311; July 1959
ABSTRACT:
The experimental evidence that the rate of acceleration onset is one of
the critical factors in damage sustained by living organisms is discussed from
the viewpoint of applied mechanics.
Such evidence is shown to be insufficient
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to form a rational basis of design.
The effect of rate of acceleration onset
is then computed for a few simple models.
The strain within these models is
easily shown to depend on the first derivation of the acceleration rather than
Just on acceleration alone.
(AUTHOR)

4,257
Rook, A.F. and D.J. Dawson
Lancet, 2:1503-10

1938

'HYPOTENSION AND FLYING.

ABSTRACT:
In flying LebL&
1."sion was found to he impA.-.d in a
number of cases, but occasionally distant vision remained clear, whereas
close objects appeared blurred. The most common symptom in flying is known
as "blacking out". This varies from a dimming or graying of the whole field
of vision to complete blindness, often with no effect 'on any of the other
systems of the body.
In one case a central scotma was experienced, and one
subject described the loss of only the peripheral field.
In most cases the
loss of vision was gradual and even throughout the field. One aviator
described the effect as similar to the drawing of a blind over the field of
vision or to the closa•g of a diaphragm of a camera.

4,258
Roos, Charles
1958 BIBLIOGRAPHY OF SPACE MEDICINE.
PRELIKTNARY EDITION
(National Library of Medicine, Reference Division, Washington, D.C.)
43 p. March 3, 1958
ABSTRACT: This bibliography, which will be issued in definitive form in
mid-sutner 1958, covers material related to physiological aspects of space
flight from 1950 through early 1958.

4,259
Roos,

C. A.
1959
BIBLIOGRAPHy OF SPACE MEDICINE
U. S. Armed Forces Medical Journal 10(2):173-217, Jan.-July 1959
See also (U. S. Dept. of Health, Education, & Welfare, National Library of
Medicine, Wash., D. C.)
Public Health Service Publication 617, Series 21,
June 1958

ABSTRACT:
References for this bibliography on space medicine were selected from
a number of indexes and catalogs of the National Library of Medicine, and from
examination of the principal aviation, aviation me'dicine, and astronautical pub-
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Items are arranged in broad subject classes (general, sealed cabin
lications.
problems, acceleration/deceleration, fractional and zero gravity, cosmic radiation, survival problems, psychological and social problems, ground crew problems,
extraterrestrial aspects and bibliographies) in inverse chronological order alphaBrief annotations' have occasionbetically by author within the years 1928-1958.
ally been added.

4,260
Roos,

BIBLIOGRAPHY OF SPACE MEDICINE
1959
C.A.
(U.S. Dept. of Health, Education & Welfare, National Library of Medicine,
Public Health Service Pub. 617, Series 21, June 1958.
Washington, D.C.)
Forces Medical Journal 10(2):173-217, Jan-July 1959.
Armed
Q.j.
also
See

4,261
Root,

G. T., & B. H. Christensen
INJURIES IN TRAFFIC VICTIM.
Sept. 1957

EARLY SURGICAL TREATMENT OF ABDOMINAL
1957
Surgery, Gynecology & Obstetrics 105(3)-264-267,

I) A review of 1,988 records of traffic victims seen at Highland Alameda
SUMMARY:
County Hospital in Oakland, California, in 1955, reveals the regularity in
occurrence of accidents month after month predominantly involving the male younger
The manner in which the accident occurred, the subsequent care
than 30 yrs of age.
2) Only 2.2 per cent
type of injury have been presented.
the
of the patient, and
records of these
medical
The
symptoms.
or
signs
abdominal
any
of all patients had
the 12 patients
on
emphasis
with
reviewed,
were
symptoms
abdominal
with
44 patients
3) There
who underwent abdominal exploration, 7 of whom lived and 5 of whom died.
were 45 deaths in the entire series and 20 of these, or 44 per cent, were assocIn order to combat this high mortality in traffic
iated with abdominal injuries.
victims, early thorough abdominal exploration is indicated in patients who have
abdominal symptoms which persist or increase in severity, irrespective of the
(AUTHOR)
development of signs and symptoms which involve other systems.

4,262
SELECTION AND DESIGN OF ESCAPE CAPSULES
1958
Root, D. M.
S.A.E. Journal 66(Il):46-50, Part 2.
ABSTRACT: This paper is an analysis of the problems
designing an escape capsule for supersonic aircraft.
varying in size from the smallest capsule that could
to the largest breakaway section of an aircraft that
The limiting dynamic pressures are given for each of

involved in selecting and
Five capsules were studied,
be put within the cockpit
was considered feasible.
the five capsules.

4
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Rose, B.
DEC.

1941
PROGRESS REPORT OF THE WORK DONE DURING THE PERTOD OCT.
(National Research Ccuncil, Canada)
C-2103

TO

ABSTRACT:
This is a report made on expenditures in the corstriJction and operation' of the accelerator.

4,264
Rose,

B.
1942
INCIDENCE OF NAUSEA AND DIZZINESS IN 95 SUBJECTS
FOLLOWING RUNS IN THE ACCELERAPOR
(National Research Council, Canada)
Report #C-2882,
27 August 1942

ABSTRACT: The incidence of na;Isea and vertigo in 95 subjects exposed to runs
in the human accelerator is listed.

4,265
Rose,

DETERMINATION OF BLACKOUT THRESHOLD IN
1942
B. and W.R. Martin
AIRCREW TRAINEES, AND FACTORS CONCERNED IN ITS VARIATIONS.
Proc. Assoc. Con-=. Aviation Med. Research, NRCC, Appendix D,
22 October 1942

4,266
Rose,

B., & W. R. Martin
1942
THE DETERYINATION OF THE BLACKOUT THRESHOLD IN
AIRCR1W TRAINEES, AND FACTORS CONCERNED IN ITS VARIATION.
(Canada, National
Research Council)
Rept. C-2205, No. 4, 25 Sept. 19412

ABSTRACT:
Eighty-eight subjects were given at least 10 runs each on the RCAF
centrifuge at Toronto
(a) Average blacknut threshold was 4 to 6 'g".
Range was 3.5 to 9 "g".
(b) Average gra\
ct level was one "g" below the blackout level; the average level
of unconsciousness was one "g" above it.
(c) The blackout threshold is inversely relateo to the time of exposure to "g".
(d). At the blackout threshold, increasing the time of exposure to "g" may prolong
blackout without producing unconsciousness.
(e) In any one man, the blackout threshold may vary by plus ot minus one "g" in
any one day.
(f) Continued exposure to acceleration does not increase the tolerance to "g".

(g)

Frequent daily exposure to threshold "g" may reduce the tolerance to

g".
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Rose, B., W.K. Kerr & W.A. Kennedy 1942
THE'EFFECTS OF ACCELERATION ON THE
PULSE RATE, ELECTROCARDIOGRAM, ELECTROENCEPHALOGRAM, AND THE EAR OPACITY
(National Research Council, Canada)
30 Nov. 1942, C-2390
ABSTLT:
Pulse Rate: Acceleration produced an immediate and rapid increase in
pulse rate, the duration of which was directly dependent on the time of exposure
to maxirnmi G. The highest pulse rate observed was 195.
It might take from ten
to thirty 3econds at maximum G for the pulse to attain its highest rate during
lengtly exposures to G. In runs of short duration there was sorre co-relation
between the maximum pulse rate attained and the height of the G. A more definite
correlation existed when the duration of the exposure to G was 30 seconds more.
With the decline of the G during runs of short duration, there was usually a
sudden bradycardia.
This was almost always to a level which was below that or
the original resting level.
The bradycardia was usually followed by one or more
secondary rises in the pulse rate.
Following runs of longer duration (30 sec. or
more), the decline in pulse rate was more gradual.
There was no characteristic
change in the pulse rate with the onset or disappearance cf visual symptoms during
runs of short duration.
During runs of longer duration, symptoms such as greying
and blackout might appear or disappear without any alterations in the pulse rate.
The rate of increase in pulse rate was not influenced by the height of G. It
consequertly reached a higher level during these runs as ccmpared to the level
reached during runs of low G. The rate of increase of pulse rate during exposure
to acceleration was more rapid in subjects with a high blackout threshold.
There
was no difference between the maximum pulse rate attained by subjects with a
high blackout threshold as compared to those whose blackout threshold is low.

4,268
Pose,

B.,

W. K. Kerr,

PULSE RATE,
(RCAF,
ABSTRACT,:

& W. A. Kennedy

ELECTROCARDIOGRAM,

Toronto)

Rept.

No.

6,

1942

THE EFFECTS OF ACCELERATIOt

EIECTROENCEPHiALOGRA•,
File

No.

72 subjects--690 centrifuge run.-

A.

H.

100-5;

ON THE

AND THE EAR OPACITY.
30 Nov.

1942

EKGs taiten by means of 2 chest elec.-

trodes, one to left of apex, one over base of heart I inch below sternal notch.
EEGs taken by 2 electrodes 2 inches apart transverse to sagittal suture, I inch
anterior to midpoint ,)tw2en occiput and nasion.
Ground electrode on mastoid process.
Ear photoelectric cell on upper ear below h,'lix.
Pulse Rate Chanocs--Preceding run, puise may be elevated to 90-130 beats per mmn.
(average 95).
With onset oi acceleration, the rate increascs for 4-I0 sec. after
maximum "g" is attained.
If the run is short , it may increase even when "g"
decreases.
The maximum pulse attained was 195 to 220, follc.wed ,y bradycarida.
During recovery the pulse may rise slowly and everly or fluctuate wildly.
There is no linear correlation between increases in pulse and the amount of
9g"
at values of "g" lees than 3 on 5 second runs.
On longer runs, G = K pulse.
On
reparted runs, pulse response is usually identical except for recovery period.
There is no apparent relation between the pulse response and the severity of
symptcms.
There is no relation between the maxirrum ,,ulse response and "g" tolerance.
However, the average rate of increase of p.. ie correlates with a high "g"

threshold.

/
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EKG Resnonses--As the heart rate increases, the PR interval decreases from 0.07
The P wave is frequently superimposed on the T wave, may be
to 0.06 sec.
The QRS complex diminishes in amplitude and the
biphasic, notched or absent.
QRS diminishes in duration with "g" and becomes normal
main deflection is down.
Right axis deviation occurs, the electrical axis shifting
as "g" is removed.
from 90 degrees at the beginning of the run to a maxirrum of 150 degrees at the
It returns to normal suddenly.
height of "g".
It is isolectric at height of "g" and
The gradient of the ST segment disappears.
The T wave diminishes in amplitude or disappears
overcompensated on recovery.
FollowIt returns to normal very rapidly, often in a biphasic form.
altogether.
ing exposure, sinus arrhythmia is very com=on as is an increase in the amplitude
Rare complications are'ventricular extra systoles and lengthened
uf the T wave.
No permanent changes have been observed.
PR interval with or without heart block.
Opacity btgins to decrease at 2 'to
Ear Opacit'--387 observations on 40 subjects.
Following this,
3 "g" and continue's to decrease until just after "g" decreases.
Ear opacity decreases inversely.
reactive hyperemia occurs for 5 to 15 second:.
Reactive. hyperemia lasts longer
It is not related to duration of 1'g".
wiLh "g".
On repeated runs to just below threshold, ear reactions are the
after long runs.
Visual symptoms follow ear reactions approximately.
same.
is used to take out
A muscle filter
EEG Reactions--530 runs on 62 subjects.
Most
Readings are taken from motor areas.
frequencies of more than 30/sec.
Most frequent change in EEG is 16 to 26/sec. waves of 10 to 50 microvolts, probaSometimes
These waves last for the duration of the run.
bly muscular in origin.
waves appear during deep blackout.
high, slow (60 to 90 micro-volt, 2 to b/sec.)
5 to 14/sec., 30 to 90 micro-volt waves appear early in the run unaccompanied by
The
symptoi:ms in rare cases, and diminish before the maximum "g" is attained.
ori.in of these is unknown.
vhen consciousncss is lost, 1.6 to 6/sec., 50 to 180 micro-volt waves usually
In all
a1v1pear at about the time consciousness is lost or 1 to 2 seconds before.
The EEG may remain normal for the
probability they are due to cerebral anoxia.
Convulsive seizures oc~cur in 69%
ri.tic, run, even through consciousness is lost.
of those who lose cons4i6usness and are not accompanied by seizure discharges.
I:,-;te.id slow high waves of unconsciousness remain unchanged.
In no case have grand
show the same pattern.
EI(s taken without muscle filters
.,al or petit nral patterns been seen, nor have large random spikes been observed.
Discusý. ion---It is concluded that no physiological measurements are of as much
Pulse increases compensate for the blood
value as the simple signal system.
In those with rapid response, hydrostatic pressures determines
pressure drop.
In those with slow response, the pooling of blood is the
the blackout threshold.
limiting factor.
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Rose,.

THE AVERAGE BLACKOUT THRESHOLD
1942
B. W., W. K. Kerr, & W. A. Kennedy
(Canada,
IN AIRCREW TRAINEES AS DETERMINED BY MEANS OF THE CENTRIFUGE.
Rept. No. C-2393, 14 Dec. 1942
National Researc:h Council)

One hundred and twenty-four normal, physically fit aircrewmen were
ABSTRACT:
upright position on 1568 centrifuge runs, usually of 25 seconds
in
studied
Occasional runs were performed
duration with 5 seconds exposure to maximum "g".
Blackout threshold ranged from
with up to 30 seconds exposure to maximum "g".
2.5 to 9 "g".
Vision Clear at
Percent of Subjects
2 "g0
100
"g"
4
80
6 "g"
20
9 "
2 to 3
Slightly higher values of "g"
maximum exposure.

can be withstood by all subjects with 2 seconds

4,270
METHODS OF RECORDING AND APPARATUS
1942
Rose, B. and A.J. Cipriani
TRAINING SCHOOL.
INITIAL
USED IN THE CENTRIFUGE AT NO. 1
1942
November
4
Canadian Aviation Report #120,

4,271
Rose,

METHODS OF RECORDING AND APPARATUS USED IN
1942
B. & A.J. Cipriani
TRAINING SCHOOL.
INITIAL
i
NO.
AT
TILE CETRIFUGE
C2232, 4 Nov. 1942.
Canada)
Council,
Research
(National
NOTE: CARI P&S 2.15 r; 2.2rc.

A2STRACr: The purpose of this report is to describe tha apparatus and methods
A three channel electroof recording in use at present in the Accelerator.
may be taken during
records
which
of
encephalograpi was installed by means
electroencephalograph,
include:
records
The
rotation of the Accelerator.
The original signal system has been adapted
electrocardiograph and ear capacity.
to record on the same chart as the electroencephalograph channels.
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4,272
ACCELERATOR RESEARCH
1942
Rose, B.
(National Research Council, Canada)

C-2104, Jan.

30,

1942.

ABSTRACT: This is a preliminary report on the progress made on accelerator
research and is concerned with only the installation of equipment and preliminary
tests,. It is recommended that groups of twenty airmen be made available for
investigation of "blackout threshold".

4,273
Rose,

B.
1942
REPORT OF THE MEETING ON ACCELERATION HELD AT THE NATIONAL
ACADEMY IN WASHINGTON, D.C. APRIL 20, 1942.
(National Research Council, Canada) C-2143

The reports given at this meeting included one by Dr. Rose describing
ABSTRACT:
the accelerator in Toronto, Dr. Jasper on centrifuge experiments with cats and
monkeys describing the effects of "G" on the circulation and the electrical
activity of the brain and the effects of protecting animals by immersing them
in a water-bottle, Lieutenant Ferwerda of the U.S. Navy on an air suit tested
on the accelerator in Toronto, Dr. Brittcn on animal experiments done on centrifuge at the University of Virginia and Dr. Ham on an apparatus for measuring
circulatory changes during flight.

4,274
1942 REPORT ON THE VISIT OF LIEUTENANT T. FERWERDA,
Rose, B. & W.R. Martin
U.S. NAVAL AIR STATION, ANACOSTIA, D.C., TO THE ACCELERATOR HUT, NO. I
C.I.U. MARCH 25, TO APRIL 13, 1942 FOR THE PURPOSE OF TESTING ANTI-G SUIT.
(National Research Council, Canada) C-2172
ABSTRACT: This suit consists of an inextensible outer covering, and a series
The air pressure is regulated
of air-sacs which are activated by air pressure.
by a sylphon valve which alters the flow according to the degree of acceleration
or "G".
Since a definite degree of protection is afforded by the Ferwerda suit
in its present state, and since it is easily put on and does not hamper movement,
it is felt that such a suit could be of very definite value.
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Rose, B. & A.J. Cipriani
1942
METHODS OF RECORDING AND APPARATUS USED
IN rHE CENTRIFUGE AT NO. 1 INITIAL TRAINING SCHOOL.
Proc. Exec. Assoc. Comm. Aviation Med. Research, NRCC, Appendix F,
Dec 3, 1942.

4,276
Rose, B. 1942 REPORT OF THE SECOND MEETING OF THE SUB-COMMITTEE ON ACCELERATION
HELD AT WASHINGTON ON DECEMBER 2, 1942 (National Research Council, Canada)
C-2247
ABSTRACT: Reports presented at this meeting include: (1) Report by Lieutenant
Commander Ferwerda on Service tests of anti-G equipment at Cecil Field, Jacksonville, Florida, U.S.A. (2) Production aspects: Mr. Berger of the Ellsworth Manufacturing Company; (3) Report by Dr, Ham supplementary to that of Lieutenant
Ferwerda; (4) Reports of work in progress at the centrifuge in Toronto and Mayo
Clinic and in New Haven.

4,277
Rose, B. 1942 REPORT OF THE MEETING ON ACCELERATION HELD AT THE ACADEMY OF SCIENCBS
IN WASH1NGTON, D.C. ON SEPTEMBER 28, 1942. (National Research Council, Canada)
C-2264.
ABSTRACT: Reports presented at this meeting include: (I) B.Rose on centrifuge
work at Toronto; (2) George Ham on portable ear opacity apparatus; (3) H.H.
Jasper on animal centrifuge work; (4) J. Reach on the progress in construction ot
centrifuge at Wright Field;(5) T. Ferwerda on the pulsating anti G-suit; (6)
Dr. 'Baldes on the Mayo Clinic centrifuge.

4,278
Rose, B.
1942
REPORT ON ACCELEROMETERS USED TO COMPUTjE VALUES OF "G" IN
THE ACCELERATOR CAR.
(Natioutal Research Council, Canada)
C-2147, May 20, 1942.

ABSTRACT: Two accelerometers have been used to measure acceleratien in the
accelerator, namely, the Kolsman Accelerometer (model 312-01-194) and the
Pioneer (type #3402-lA-A-174) the former is calibrated with and the latter without the acceleration of gravity.
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Rose,

B.
19-2
DESCRIPTION OF THE HUMAN CENTRIFUGE AT NO. 1 INITIAL TRAINING
SCHOOL, R.C.A.F., EGLINTON.
(National Research Council, Canada)
C-2145, April 16, 1942.

ABSTRACT:
A detailed description of the human centrifuge, its control mechanism,
the method of conducting runs and type of records obtained is given.
The incidence of naustp and vertigo is discussed.

4,280
Rose,

1942
ON THE OCCURR-:NCE OF CONVULSIVE EPISODES FOLLOWB. & W.R. Martin
ING LOSS OF CONSCIOUSNESS AS A RESULT OF EXPOSURE TO ACCELERATION.
(National Research Council, Canada) C-2144, 28 April 1942.

ABSTRACT: In a study on blackout threshold in a group of 29 airmen, all potential aircrew, convulsive seizures varying from minor episodal tremors to a complete seizure involving the whole body have been observed.
These episodes have
been noted in particular individuals only.
They come on only if unconsciousness
has been produced by the acceleration, and appear to be pattern-like for each
individual.
There appears to be some correlation between the susceptibility of subject to
these seizure3 and the presence of episodal activity in the resting electroencephalogram.
The importance of this finding is discussed from a tactical
point Gf view.

4,281
Rose,

B., W.K. Kerr, & W.A. Kennedy
1943 AVERAGE BLACKOUT THRESIOLD IN AIRCREW TRAINEES AS DETERMINED BY MEANS OF THE CENTRIFUGE.
Proc. Assoc. Comm. Aviation Med. Research, NRCC, Appendix L,
. 8,
Feb. 1943

4,282
Rose,

OF ACCELERATION ON THE PULSE
1943 EFF81CT1
B., W.R. Kerr & W.A. Kennedy
RATE, ELECTROCARDIOGRAM, ELECTRO-ENCEPHALOGRAM, AND EAR OPACI .
7 Feb. 1943
Proc. Assoc. Comm. Aviation Med. Research, NRCC, Appendix J,

"
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4,283
1943
THE PROTECTION AGAINST G
B., & Accelerator Section Staff
AFFORDED BY THE CANADIAN PROTOTYPE FRANKS FLYING SUIT AS ESTIMATED BY
(Rept. to Associate Committee on Aviation
TESTS MADE IN THE CENTRIFUGE.
Medical Research, Nat'l. Research Council of Canada) NRC Grant No. AM5
Rept. 'To. 9, File No. A.H. 100-5, 1 Sept. 1943.

Rose,

4,284
REVIEW OF THE PRACTICABILITY OF AND
1944
B., & W.K. Stewart
NECESSITY FOR ANTI-G DEVICES IN THE RAF WITh PARTICULAR REFERENCE TO
(RAP, Institute of Aviation Medicine,
THE FRANKS' FLYING SUIT MK. III.
Farrborough) FPRC 584, July 1944.

Rose,

4,285
1944
PROTECTION AGAINST G AFFORDED BY THE CANADIAN PROTORose, B.
TYPE FRANKS FLYING SUIT AS ESTIMATED BY TESTS MADE IN THE CENTRIFUGE.
Proc. Assoc. Coum, Aviation Med. Research, NRCC, Appendix X, 29 Sept.

1944.

4,286

lose, H. W.,

and P. H. Ripple 1951 VISUAL PROBLEMS OF PILOT IN PRONE
POSITION
Randolph Field, Texas) Proj. No. 21-24-011,
(USAF School Av. Med.
Report No. I, August 1951.

4,287
Rose,

SPACE SCTiNCE ORGANIZATIONS AND THE SCOPE OF PLANNED PRO1960
D. C.
GRAMS.
The J. of the Royal Astronomical Society of Canada 54(5):201-207,
Oct. 1960
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Rose, Peter H. 1963 RESEARCH IN THE ENTRY PROBLEMS OF INTERPLANETARY EXPLORATION
Paper: American Astronautical Society Symposium on the Exploration of Mars,
Denver, Colorado, June 6-7, 1963.
Preprint (10)
ABSTRACT: A brief discussion of the-entry problems peculiar to interplanetary
travel is given. The desirability of high velocity entry into both the planetary
atmospheres and back at Earth is pointed out. Aspects of entry contributing to
the severity of the heating problem are discussed.
Research in re-entry physics
has always been paced by our ability to simulate the entry environwent in the
laboratory.
Several new experimental techniques have been developed which are
capable of producing the proper conditions for study.
Recent investigations
into the convective and radiative energy transport in ionized gases are discussed.
Convective heating has been measured up to velocities of 0 55,000 ft/sec and the
radiative properties of air are known up to about 10,000 K. The present uncertain
ties in this knowledge are discussed. A number of new problems whieh need to be
faced in planetary entry are enumerated.
Most of these problems are due to the
coupling of the radiative energy transfer and the other aspects of the flow
problem.
The conditions under which these problems become significant are
estimated.

4,289
Rosen, M. W. 1953 A DOWN-TO-EAgrH VIEW OF SPACE FLIGHT.
Journal Brit. Interplanetary Soc., 12:
26-32.
Abstract:
Manned flight has been accomplished to an altitude of 15 miles
in a Douglas Skyrocket.
Feasibility of manned flight between 15 and 50
miles has been demonstrated by instruments on recovered WAC Corporal rockets and sections from Aerobees ejected by parachute from an altitude of
50 triles.
Accelerations encountered in the powered ascent to this altitude are within the limits of human tolerance. Temperatures on the surface of the vehicle rising to 50 miles are within the scope of our technology.
Problems encountered in long flights at this altitude, such as
radiation, meteor collisions, and free fall in a vacuum, cannot be
adequately explored at this time because of the short flying time of
manned rockets utilizing our present capabilities. The space above 50
miles presents even greater difficulties.
Attempts of parachute recovery
have not been successful.
Accelerations of rockets which reach the heights
above 50 miles may be beyond human tolerance. Temperatures encountered
under such acceleration could also be beyond our present methods of control for any occupant of the rocket. The effects of cosmic and solar
radiation are vyery little
understood above 50 miles.
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Rosenblat, V. V. and L. S. Dombrovskii 1961 REMOTE RECORDING BY RADIO OF
THE RATE OF HEART CONTRACTIONS IN FREELY MOVINC HUMAN SUBJECTS
Translation
USSR, June, pp. 718-724.
L. M. Sechenov Physiol. J.
(Space Technology Laboratories, Inc., Los Angeles, California) STLASTIA AD 264072.
TR-61-5110-43.
ABSTRACT: A detailed report on the radiopulsophone - a device which will
record remotely by radio the rate of heart contractions of a man moving
freely and performing his usual functions.

4,291
Rosenfeld, S. and C. F. Lombard 1949 THE CO0MPARATIVE PHYSIOLOGY OF THE
CARDIOVASCULAR PRESSOR REFLEX MECHANISM UINDER HEAD-TO-TAIL ACCELERATION
(University of Southern Calif., School of Medicine,
(Negative G).
Contract N60ri77, Project NR 161-014, October 1949.
Los Angeles)
See also Fed. Proc.,

Vol.

9,

1950.

ABSTRACT: As a guide to choice of experimental animals useful in predicting
the effects of negative G in man, studies were made of the comparative
physiology of the cardiovascular pressor reflex mechanism in 4 species of
These animals were subjected to various degrees of head-to-tail
animals.
Studies of 28 experiments including
acceleration on the human centrifuge.
nkeys, and 3 rabbits indicate that the monkey and
10 goats, 10 dogs, 5
nner which most closely parallels the reflex
the dog respond in a
cardiovascular respon e elicited by man during negative G. The goat
does not simulate thi response pattern.

4,292
Rosenfeld, Sheldon aný Charles F. Lombard 1950 CARDIOVASCULAR PRESSOR
REFLEX MECHANISM AND CEREBRAL CIRCULATION UNDER NEGATIVE G HEAD-TOJ. Aviat. Med. 21(4):293-303,354.
TAIL ACCELERATION.
SUMMARY: Studies of 1he effect of negative acceleration upon four species
of animals indicate thIat certain species are not suitable for considerations
relative to man.
Studies of 28 experiments including 10 goats, 10 dogs, 5 monkeys and 3
ra5blts, and compared with data available for man, indicate that the
monkey and the dog respond in a manner which most closely parallels the
reflex cardiovascular response elicited by man during negative g. The

-
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goat does not simulate this response pattern. The major changes to
cephalic circulation during negative acceleration, as measured from
the carotid artery and external jugular vein connected to Statham strain
guages at the level of the brain, include the following:
At the onset of radial acceleration the arteriovenous pressure difference
in man, monkey and goat is slightly increased, but in the dog slightly
decreased.
During radial acceleration of 15-second duration the
arteriovenous pressure difference diminishes gradually in man (30 per
cent), monkey (12 per cent), and dog (65 per cent), but increases in the
goat (65 per cent), and is associated with a bradycardia of various degrees.
At the termination of radial acceleration within 1 to 4 seconds the
arteriovenous pressure difference drops markedly in man (65 per cent),
monkey (40 per cent), dog (60 per cent), and drops to the normal pre-run
level in the goat.
It is believed that at the termination of acceleration the animal or
subject experiences the most harmful insult to cerebral circulation.
Factors which tend to maintain minute cardiac output, as well as factors
preventing generalized vasodilation should be investigated for possibilities
of offering greater tolerance to negative acceleration.
Finally, it seems likely that the symptoms experienced by pilots exposed
(1) the increase in
to negative x may be attributed to two phenomena:
intravascular and extravascular caphalic pressure, and (2) the stagnation
of cerebral flow.
TbP former produces the feeling of extreme fullness
of the head, while the latter is probably responsible for factors of
However, the possibility
mental confusion, fainting and unconsciousness.
of a central type of syncope from stimulation of the carotid sinus cannot
be overlooked.
Ferris, Capps, and WeisA have demonstrated the cerebral
type of syncope in patients with hypersensitive carotid sinuses in which
no detectable alteration of the cardiovascular system could be found.

4,293
NOVA
1959
Rosen, M. W., & F. C. Schwenk
Astronautics 4(9):20-23, Sept. 1959

-
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4,294
Rosenfeld, S., and C.F. Lombard
1951
CARDIOVASCULAR PRESSOR REFLEX
MECHANISM AND CEREBRAL CIRCULATION UNDER NEGATIVE G HEAD-TO-TAIL
ACCELERATION.
( University of Southern Calif., School of Medicine,
Los Angeles) Contract N6ori77,
Task 1,
31 March 1951
See also J. Avia. Med.,
21:293, August 1950
ABSTRACT: Studies of the effect of negative acceleration upon four species
of animals indicate that certain species are not suitable for considerations
relative to man.
Studies of twenty-eight experiments including ten goats, ten dogs, five
monkeys and three rabbits, and compared with data available for man,
indicate that the monkey and the dog respond in a manner which most closely
parrallels the reflex cardiovascular response elicited by man during
negative g.
The goat does not simulate this response pattern. The major
changes to cephalic circulation during negative acceleration, as measured
from the carotid artery and external jugular vein connected to Statham
strain gauges at the level of the brain, are reported in this publication.

4,295
Ross,

E. L., & A. Olsen
1933
EFFECT OF DESTRUCTION OF ONE LABYRINTH ON
REACTIOn'S AND ROTATION.
Arch. Otolaryngol.
17:684-692

4,296
INFLUENCE OF PRESSURE SUIT INFLATION
1962
et al
Ross, J. C., G. D. Ley
ON PULMDNARY DIFFUSING CAPACITY IN MAN.
3. Appl. Physiol. 17:259-262, March 1962.
In

4,297
P0ss, J. M.
1941
HEMORRHAGE INTO THE LUNGS IN CASE: OF DEATH DUE TO TRAUMA.
Brit. Med. J. 1:79, 18 Jan. 1941.

4,298
Rosman, R.R.
Pbtcept.

1960 THE TILTING CITAIR -- TILTING ROD TASK:
Mot. Skills. 10:9-10

A MYTIRODOLOGICAL IOTE
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1961 (BEHAVIOR OF SOME RESFIRATORY MhASUREIaNTS
Rossanigo, F. & G. Meineri
IN PERSONS SUBJECTED TO ACCELERATION ALONG DIFFERENT BODY AXES.1
Rev, Med. Aero (Paris) 2:34-39, Dec. 1961 (?r)

,,4,300

1961
COMPORTAMENTO Di ALCUNE GRANDEZZE RESPIRARossanigo, F., & G. Meineri
TORIE IN SOGGETTI ROTTOPOSTI AD ACCELERAZIONI SECONDO DIVERSI ASSI CORPOREI
(BEHAVIOR OF SOME RESPIRATORY VALUES IN SUBJECTS EXPOSED TO ACCELERATIONS
Rivista di medicina aeronautica e spaziale
ALONG DIFFERENT BODY AXESV.
(Roma)
24(4):485-500, Oct.-Dec. 1961
Eight normal men, averaging 28 years of age, were exposed to head-foot
ABSTRACT:
The time for each test was
and chest-back accelerations on the human centrifuge.
approximately 60 seconds, the desired level ,of acceleration being reached in 4
seconds.
Deceleration time was prolonged proportionally to the multiples of g
chosen for each given test in order to avoid labyrinthine disturbances.
There
was observed an increase in pulmonary ventilation proportional to acceleration
Slight ccncurrent
values and corresponding variations o' alveolar gas tension.
variations of vital capacity and inspiratory and expiratory reserve volumes were
found, presumably of mechanical origin. More evident and significant phenom~ena
were induced by positive acceleration.

4,301
Rossanigo, F., & G. Meineri
1961
COMPORTAMENTO DI ALCUNE GRANDEZZE RESPIRATORIR
IN SOGGETTI SOTTOPOSTI AD ACCELERAZIONI SECONDO DIVERSI ASSI CORPOREI
(BEHAVIOR OF SOME RESPIRATORY VALUES IN SUBJECTS EXPOSED TO ACCELERATIONS
ALONG DIFFERENT BODY AXES.)
Rivista di medicina aeronautica e spaziale
(Roma) 24(4):485-500, Oct.-Dec. 1961
ABSTRACT: Eigh.: normal men, averaging 28 years of age, were exposed to head-foot
and chest-back accelerations on the human centrifuge.
The time for each test was
approximately 6C' seconds, the desired level of acceleration being reached in 4
seconds.
Deceleration time w.is prolonged proportionally to the multiple of g
chosen for each given test in order to avoid labyrinthine disturbances.
There
was observed an increase in pulmonary ventilation proportional to acceleration
values and corresponding variations of alveolar gas tension. Slight concurrent
variations of vital capacity and inspiratory and expiratory reserve volumes were
found presumably of mechanical origin.
More evident and significant phenomena were
induced by positive acceleration.

(J. Aerospace Medicine 33(8):1036,

Aug.

1962)
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4,302
DEVELOPMENT OF A PHYSIOLOGICAL PRESSURE TRANSDUCER
Rossbach, L.J.
1959
SYSTEM FOR RECORDING UNDFR SEVERE ACCELERATIVE OR DECELERATIVE FORCES.
(.aper,

Meeting of Aero Medical Association, Statler Hilton Hotel,

Los Angelen, April 27-29, 1959)
ABSTRACT: This is a 'report of the design and fabrication of a physiologic
pressure transducer system for recording under severe accelerative or decelerative forces. The present system specifications include-recording the equivalent of zero to 50 cm. Hg. with less than + 3 per cent error full-scale, with
a response time of 0.001 sec., under accelerations or decelerations of up to
200 3. The transducer itself is a small, blunt nosed, closed cylinder capable
of being introduced into the heart of a small dog through the carotid artery.
Its design coubines evaporation deposition techniques with st'rain gage principles to reduce to a negligible value the effects of environmental acceleration
inputs. The transducer output is amplified and reproduced on a recording
oscillograph. Thus,, the intralumen transducer system has a very high natural
frequency is capable, of operation under severe environmental acceleration inputs.
The transducer output is amplified and reproduced on a recording oscillograph.
Thus, the intralumen transducer system has a very high natural frequency, is
capable of operation under severe environmental conditions, and is free of
motion artefacts generally produced by pressure generated within the
catheter due to accelerations of the contained column of fluid in standard
J(. Aviation Med. 30(3):200, March 1959)
manometer-catheter syatems.

4,303
1943
ACUTE ARREST OF CEREBRAL CIRCULARossen, R., H. Kabat, & J. P. Anderson
Arch. Neurol.,& Psychiat. 50:510-528
TION IN MAN.

4,304
1950 PATHOLOGY OF BLAST EFFECTS.Tn German Aviation Medicine,
Rossle, R.
World WaS I1, (Washington, D.C.: Government Printing Office, 1950) pp.
1260-1273

4,305
. Roth, E.M.
Harvard Med.

1955

MEDICAL ASPECTS OF TRAVEL IN OUTER SPACE

Alumni Bull.

20(4): 10-13,

July 1955
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4,306
Roth, H. P.
1949
ACCELERATION - TIME - VELOCITY DISTANCE CHART
(University of California, Los Angeles)
18 Aug. 1949

4,307
Roth, H. P.
1952
PHYSICAL FACTORS INVOLVED IN HEAD-ON COLLISIONS OF AUTOMOBILES
(Institute of Transportation & Traffic Engineering, Los Angeles, Calif.)
ITTE Reprint No. 18, ,pp. 349-356

4,308
Roth, H.P.
1953 IMPACT AND DYNAMIC RESPONSE OF THE BODY. In H. Haber ed.,
Symposium on Frontiers of Man-Controlled Flight (Los Angeles: The Instit. of
Trans. and Traffic Engineering, Univ. of Calif.)
ABSTRACT:
The general effects on the body of impacts of varying degrees of seve
are fairly well known.
Impacts of low order produce effects generally limited
to discomfort; if somewhat more severe: pain. If they are still
more severe,
actual damage to body structure and interference with function may occur.
Damagj
may range from that which is slight and repairable, to complete disintegration.
However, interference with function may cause death with little
discoverable
evidence of its mechanism of operation.

4,309
Roth, H., C.F. Lombard, A.G.Gross & A.Z. Klain
1948
STUDIES OF NEW
MATERIALS FOR CONTROLLED IMPACT ENERGY ABSORPTION.
(Paper, nineteenth annual meeting of the Aero-Medical Association,
Toronto, Canada, June 1948)
Department of Aviation Medicine, University
of Southern California Contract N6ori77, Task 1, 31 March 1951.
ABSTRACT: Utilizing newly developed impact-test apparatus enabling greatly
improved resolution of force-time relations during impacts, preliminary
studies were made of various materials which might find application in the
protection of the human body (especially the head) against impact forces.
Both theoretical analysis and experimental results demonstrated that lowdensity materials exhibiting largely non-resilient behavior under impact
forces have definite value in design of protective equipment.

. 1,304
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4,310
SUMMARY EVALUATION OF
CRASH INJURY EVALUATION.
1960
Roe-ner, H. F.
(Aviation Crash Injury
U. S. ARMY HU-IA BELL IROQUOIS HELICOPTER.
Research, Phoenix, Arizona) AvCIR 15-PR-126, TREC Tech. Rept. No. 60-73,
December 30, 1960
ABSTRACT: This report revie'ws and discusses findings, conclusions, and
recomnmendations forthcoming from the three evaluations and the five accident
The purpose of the evaluations and investigations is to:
investigations.
(1) Evaluate the over-all crashworthiness of the basic aircraft structure;
Draw attention to all features which could either lead to or prevent
(2)
unnecessary exposure of crew members and passengers to serious or fatal injury
Make
(3)
in accidents where crash forces are within survivable limits;
recommendations for remedial action in areas where deficiencies exist or are
believed to exist in order to improve the crash safety aspects of the aircraft;

and (4)

Note the existence of effective crash safety features.

4,311
U. S. ARMY
CRASH INJURY INVESTIGATION:
1960
Roegner, H. F. & J. Carroll
HU-IA BELL IROQUOIS HELICOPTER ACCIDENT, FORT CARSON, COLORADO, 9 JUNE 1960.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR 12-PR-122,
TREC Tech. Rept. 60-72, December 1960.
SUMMARY: This investigation revealed that the injuries experienced by the
occupants resulted from vertical deceleration, failure of the troop seat, and
failure of the transmission support, permitting displacement of the transThe side
mission into the cabin of the aircraft through the rear bulkhead.
and the rear roof support members failed in this accident in a manner almost
identical to failures of these parts experienced in other HU-lA helicopter acciThe accident also revealed the excellent energy absorption characterisdents.
tics of the skid landing gear and the crew seat cushion.

4,312
Roth, H. P., C. F. Lombard, A. G. Gross and A. Z. Klain
MATERIALS FOR CONTROLLED IMPACT ENERGY ABSORPTION
(Office of Naval Research, Washington, D. C.)
Contract N6ori77
March 1951

1951

STUDIES OF NEW

Utilizing newly developed impact-test apparatus enabling greatly
SUMMARY:
improved resolution of force-time relations during impacts, preliminary studies
were made of various materials which might find application in the protection
Both theoretical
-......... of-the human body (especially the head) against impact forces.
analysis and experimental results demonstrated that low-density materials
exhibiting largely non-resilient behavior under impact forces have definite value
in design of protective equipment.
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4,313
Roth, H. P., C. F. Lombard, A. G. Gross, A. Z. Klain & S. W. Ames'
1949
IMPACT
ACCELERATION OF THE HUMAN HEAD USING PROTECTIVE HEADGEAR.
(Dept. of Aviation Med., University of S. Calif., School of Medicine, Los
Angeles, Calif.) Contract Noori77,
Project NRI61-014;'March 18, 1949.
ASTIA ATI 209 401
ABSTRACT: The immediate purpose of this preliminary series of tests was to
determine the physical characteristics of tolerable impacts below the concussion
level and to find out what correlation there might be between instrumental
measurements obtained during impact blows and the subjective sensations of persons
wearing various protective headgear.
The following conclusions have been reached as a result of this preliminary test
program:
1. When wearing a suitable protective headgear, the human head can tolerate,
without concussive symptoms, impacts with a delivered kinetic energy of 8.7 footpounds, at a velocity of 6.5 feet per second.
2. G-tolerance of the human head appears to vary with the site of impact,
and probably 11 es within the range of approximately 15 to 40 "G".
3. Physica4-.measurement of energy factors in impact situations correlates
well with the subjective sensations of test subjects wearing protective headgear.
4. Although acceleration of the head itself may be inferred from study of
the data from the present instrumental setup, even more significant data should
result from use within helmets of a simulated head, equipped with its own
accelerometer and with pressure pickups distributed over the area on which a
helmet might bear.

4,314
Roth, J. G., S. I. Cohen, A. J. Silverman, G. E. Johnson, et al.
BIDELECTRIC MEASURES DURING FLIGHT.
A PRELIMINARY REPORT.
29(2):139-144, Feb. 1958

J.

1958
Avia. Mad.

ABSTRACT:
Preliminary experiments were conducted to determine the feasibility
of in-flight bioelectric measurements.
A JC-131B (Convair) aircraft was
modified to ýirmit the installation of a Galvanic Skin Response apparatus, an
Electroencephelograph, and a pen and ink oscillograph.
Although the components
were too large for operational bombers and fighters, it was hoped that the
design of smaller components would be aided by the results of this experiment.
It is believed that bioelectric measures will provide greater insight into the
stresses and requirements for successful operation of high performance
aircraft.
4,315
Rothert, G. D., Jr., B. Y. Creer, & J. G. Douvillier, Jr.
1959
USE OF FLIGHT
SIMULATORS FOR PILOT-CONTROL PROBLEMS.
(National Aeronautics & Space Administration, Washington, D. C.)
NASA Memo 3-6-59A

"
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4,316
Rothman, M. I.
1954
TECHNICAL NOTES ON SLERAN
(Holloman Air Development Ctr., Holloman AFB,
1954

N. Mex.)

HADC TN 54-2,

Feb.

4,317
Rothman, Max I.
1958
RESULTS OF ACCELEROMETER SHAKER TESTS
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
58-13; ASTIA AD-154 102; Aug. 1958

Dept. AFHDC TN-

4,318
Rowe, D.E., J. L. Day, and L.H. Witbeck 1959 THE NOLC ROCKET SLED AS A
SUPERSONIC ENVIRONMENT SIMULATOR (Naval Ordnance Lab., Corona, Calif.)
NOLC rept. no. 468; NAVORD rept. no. 5967; 27 August 1959, ASTIA AD-229 429
ABSTRACt: The NOLW Rocket Sled was designed and built by the Naval Ordnance
Laboratory Corona as a research test vehicle for use on the Supersonic Naval
Ordnance Research Track (SNORT) at the Naval Ordnance Test Station, China Lake,
Calif. It provides NOLC with a reliable means for the supersonic environment
testing of guided missile components and ordnance items during their development and evaluation stages.
It is believed that the design ideas incorporated
in the sled can be adapted to the needs of other activities interested in buildins
test vehicles for similar purposes. (Author)

4,319
Rowen, B.
1959
AEROMEDICAL SUPPORT OF THE X-15 PROGRAM.
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)

ABSTRACT: For approximately ten years aeronautical engineers have been
recording in-flight data from instrumented airc:aft on ground read-out indicators through telemetry.
During the flight phase of a research aircraft such
as the X-2, the pilot's physiologic status was P:Met recorded during fitght.
During the flight phase of the X-15 aircraft, physiologic data will be telemetered so that a flight surgeon observing the ground read-out can tell when
the pilot is approaching the limit of his physiological tolerance.
This will
quantitatively identify the most stressful portion of a particular mission
profile.
Items usch as (1) cockpit and suit pressure differential (2) helmet

. 1,307 .

(3) pilot's body surface temperatures, monitorand suit pressure differential.
ed during flight by a flight surgeon at the ground receiving station. The
over-all objective is to obtain in-flight quantitative physiologic data, and
to provide information of the man's ability to perform while under stress.
Such data will provide future design criteria for the machine which will include
(L. Aviation Med. 30(3):200,
the man as a useful component in the system.
March 1959)

4,320
1959
HUMAN FACTORS SUPPORT OF THE X-15 PROGRAM.
Rowen, B.
(presented April 27, 1959, at the 30th annual meeting of the Aero Med.
Aerospace Medicine, 30(11):816-820,
Assoc., Los Angeles, Calif.)
November 1959
Abstract: The X-15 research program is being conducted as a national effort
by the National Aeronautics and Space Administration (NASA), the United States
Primary research interest is to obtain
Air Force, and United States Navy.
(I) knowledge of actual flight conditions beyond the earth's atmosphere;
(2) determination of aerodynamic heating, heat transfer rates, and their
effects on aircraft structure, and (3) quantitative physiological data during
actual flight; additional research objectives include (4) knowledge of missions
involving exit from and re-entry into the earth's atmosphere, and (5) man's
reaction to space flight.

4,321
Rowen,

Lectures in Aerospace Medicine
B. 1961 DYNA-SOAR PILOT TRAINING.
(Conducted at the School of Aviation Medicine,
16-20 January 1961.
Brooks AFB, Texas)

4,322
Royal Aircraft Establishment 1953 PARACHUTE TESTS IN AFRICA (Autumn,
1952)
(Royal Aircraft Establishment, Parnborough) Interim Rept.,
N. K. Dept. Test Note.
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4,323
Royal Australian Air Force
1944
MINUTES OF THE FIRST MEETING OF THE ACCELERATION SECTION OF NO. 2 FLYING PERSONNEL RESEARCH UNIT HELD AT THE OLD MEDICAL
SCHOOL, SYDNEY UNIVERSITY, ON 29TH MARCH 1944 AT 2 P.M.
(Royal Australian
Air Force, Flying Personnel Research Committee)
P.R. 78; 29 March 1944;
ATI-156 761

4,324
Royal Canadian Air Force
1956
(Royal Canadian Air Force)

AEROMEDICXL HANDBOOK FOR AIRCREW.
Rept. No. AFA 69

ABSTRACT: This is a handbook designed to provide the aircrew with a better understanding of the human factors concerned in present-day flying.
Included are
chapters titled (1) physiology; (2) flying fitness; (3) physics of the atmosphere;
(4) anoxia; (5) hyperventilation; (6) methods of increasing oxygen supply to the
body; (7) oxygen equipment and its use; (8) standard diluter-demand system; (9)
oxygen pressure-demand system and mask; (10) removal of oxygen mask at altitude;
(11) decompression sickness; (12) effects of flight on the ears and sinuses; (13)
expansion of gas in the abdomen; (14) effects of heat, cold, and noise; (15)
explosive decompression; (16) vision; (17) care of personal equipment; (18)
acceleration or g; (19) orientation and (20) physiological aspects of escape from
aircraft.

4,325
1939
Rozenblyum, D. Ye
Military Sanitation

THE EFFECT OF ACCELERATION ON THE ORGANISM.
1:4-11
Voyenno-Sanitarnoye delo

4,326
Rozenblydm, D.
1959 PERED POLETOM CHELOVEKA V KOSMOS (Prior to the Flight
of Man into Outer Space)
Meditsinskii Rabotnik (Moskva), 38 (1786): 2, May 12, 1959
See also:
"Prior to Sending a Man In Outer Space Ships" Central Intelligence Agency Scient. Inform. Rep., Sept. 18, 1959, pp. 46-50. (PB 131891T30)
ABSTRACT:
In any manned flight into space in a hermetically sealed cabin au
artifically maintained microclimate is required.
The selection of a system
of air regeneration will present relatively few difficulties, since as early
as the late 1930's four Soviet scientists successfully endured a period of
100 hours in a sealed cabin with a simulated environment. The inadequacy and
unreliability of the sensory organs due to high speed, radial acceleration,

-
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and weightlessness will require automatic devices for navigation and piloting.
Prolonged transverse accelerations are well tolerated. The observation of
animals in rocket flights and of Laika in Sputnik shows that respiration and
circulation are not substantially distrubed by the weightless state. It is
supposed that the initial symptoms of vertigo, disruption of fine motor
coordination, and illusions disappear as the organism becomes adjusted to
Meteors and short-wave untraviolet radiation are not regarded
weightlessness.
Information on the intensity of cosmic radiation obtained
as serious threats.
from the Sputniks and the Soviet space rockets will indicate means of protection
for the astronauts from the effects of cosmic rays.

4,327
THE VESTIBULAR
1951
Rubin, A., J. Winston, H. Metz-Rubin, & L. Berwick
RESPONSES TO TURNING, WITH NOMDGRAMS FOR THE DETECTION OF STREPTOMYCIN AND
OTHER DRUG TOXICITIES AND FOR THE PREDICTION OF THE NORMAL VARIATIONS OF
Ann. Otol. Rhinol. Larvngol. 60:108-116
NYSTAGMUS AND VERTIGO.

4,328
1942 AIRSICKNESS IN A PRIMARY AIR FORCE TRAINING DETACHMENT
Rubin, H. J.
J. Aviation Med. 13:2772-76, 1942.

4,329
HUMAN SUBJECT DOWNWARD EJECTION TESTS FROM B-47
1954
Rudeseal, P.R.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
AIRCRAFT.
ASTIA AD 88 324
TN 54-100, Nov. 1954.
ABSTRACT: A series of downward seat ejection tests were conducted from the
navigator-bombardier position with human subjects on a B-Z7 aircraft to
Prior to conducting the
demonstrate that this was a safe method of escape.
with instrumented
were
performed
of
tests
a
series
subjects,
with
human
tests
anthropometric dummies to measure the force on the hands tending to break
After the forces were determined, a shock
the handgrip during ejection.
absorbing device was installed in the handgrip system which enabled human
subjects to be ejected at 425 knots IAS from 10,000 feet without injury.
This proved that downward seat ejection was a feasible means of escape up
(DFAWT suinary)
to 425 knots IAS from the B-47 aircraft.
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4,330
Rudolph, J.
1952
STATIC TEST -PROTOTYPE 32G EJECTION SEAT AND RAILSMODEL P-94C.
(Lockheed Aircraft Corp., Burbank,, Calif.)
Report No. 8667, July 3,1952.
ASTIA ATI 162 996

ABSTRACT: At the request of the F-94C Project Structures Engineer, static
tests were conducted on the 32 G ejection seat rails. The seat was in the
fully extended position during the tests. Inertia, catapult, and air loads
at both low and high airplane speeds were simulated. Attention was given to
the effect produced by the offset catapult.

4,331
Rudolph, L. A., J. A. Schaefer, R. E. Dutton, & R. H. Lyons 1957 SERU1M
GLUTAMIC OXAIACETIC TRANSAMINASE IN EXPERIMENTAL TISSUE INJURY.
j. Lab. b flin. 11". 49:31.
Cited Cope, F. W.

Nov.

1957.

'4,332
Ruff, S. 1935 DIE BEGRENZUNG DER FLIEGERISCHEN LEISTUNG DURCH DEN
MENSCHLICHEN ORGANISMUS
( The Limitation of the Flying Performance
Because of the Human Organism)
Luftwehr. (Berlin) 2:297-300. ASTIA ATI 68 443.
ABSTRACT: A crew, trained for the endurance of excessive accelerations,
can stand a maximum of 4- 5 g for 30- 40 sec, or 6-7 for 2- 3 sec.
Beyond
that point, visual disturbances and impairment of consciousness occur.
At 10.5 g, concussion of the brain resulted.
Ruptures of inner organs
are to be expected at 6-7 g, and beyond this point, in addition to these
lesions, concussions of the brain occur.

4,333
Ruff, S.
1936
TYPICAL FRACTURES OF FIBULA IN OBSERVATION PLANE
PILOTS DUE TO ACCELERATION WHEN FLYING IN SHARP CURVES.
(Wahrend des
Fluges aufgetretene Fibulafrakturen, eine durch Fliehkrafte bedingte
typische Verletzung von Beobachtern) Luftfahrtmed., 1:50-52

ABSTRACT: A series of fractures of the lower third of the fibula was investigated.
In each case, the victim was a military observer and the fracture
occurred when the plane described a curve while he was in a standing position.
Although banking would give the plane a downward acceleration of 4.5 -5 g,
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and increase the apparent weight of the body from 80 kg. to 300-400 kg, this
However, further questionweight should be safely supported even by one leg.
ing disclosed the fact that of gravity of the observer out of the base of
The weight of the body was placed on
support of the body formed by his feet.
one leg at such an angle as to cause the fracture.

4,334
Ruff,

(Protection Against Possible Injuries.
UNFALLERFAHRUEEN
1937
S.
Part V of 10 parts.
Caused by Airplane Crashes)
ASTIA ATI 60742
March 1937.

ABSTRACT: Protective measures against possible injuries to flying personnel
Statistics show an overwhelming
by airplane crashes were investigated.
The causes of the injuries
number of head injuries in airplane crashes.
were investigated, and suggestions for the protection of personnel are
It is suggested that in addition to the crash-helmet, the pilot
presented.
should be fastened to the seat by several belts (one belt around the abdomen
The back strap should be tight enough and fastened in
being insufficient)
Suggestions for
such a manner as to prevent a forward surge of the body.
cockpit-seat improvements are made.

4,335
Ruff,

HEAD INJURIES IN AIRCRAFT ACCIDENTS: THEIR ORIGIN AND
1937
S.
(Kopfverletzungen bei Flugunfallen,
THE POSSIBILITY OF THEIR PREVENTION.
ihre Entstehung und M6glichkeiten zu ihre Minderung)
Luftfahrtmed., 1:355-360

In 1936 more than 50% of all injuries and'almost 80 percent of the
ABSTRACT:
Faulty seats or safety straps or
fatal injuries to fliers involved the head.
Numerous
the complete lack of the latter were responsible in most cases.
a safety
effective,
be
To
discovered.
were
seats
of
failure
the
of
instances
seat,
the
at
as
well
as
back
chair
the
of
top
the
near
attached
be
taust
strap
to keep the head and shoulders from being thrown forward when the plane stops
suddenly.

-
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Ruff, S.
1937 DIE LUFTIQANXHEIT (Airsickness)
Luftfahrtmedizinische Abhandlungen (Leipzig) 1: 277-285

4,337
Ruff,

S.
1939 UEBER DEN EINFLUSS HOHER FLIXHKRAFTE AUF DEN MENSCIMICHk4
ORGANISMUS (Concerning the Influence of High Centrifugal Forces Upon
the Human Organism)
Wiener klinische Wochenschrift (Vienna) 52:861-864.

ABSTRACT: A review of the effects of high centrifugal forces on man,
such as appear in experimental flying with fast machines and while pulling
The influence of weight, reaction, time and the direction
out of a dive.
In the normal sitting position the focus
of the aircraft is considered.
flying occurs in the collection of
in
high
of the disturbances found
considerable quantities of blood in the legs through the hydrostatic
pressure differences exerted parallel to the great vessels. The circulation
remains, on the other hand undisturbed, if one places the pilot in the
aircraft so that momentum is exerted perpendicular to the great vessels,
which means that the pilot is in a prone position.

4,338
Ruff,

S.
1940
BIOLOGICAL PROBLEMS OF HIGH SPEED FLYING,
ASTIA ATI-60571
(Biologische Probleme des Hochgeschwindigkeits fluges)

ABSTRACT: A general discussion of the different biological problems which
The influence of centrifugal
arise in high-speed flying is presented.
forces on body functions is explained with the aid of diagrams, graphs, and
photographs.
It was found that a person in a prone position is able to
withstand centrifugal forces of much greater magnitude than a person sitting
Experiments hhowed that accelerations of 14 to 16 g could be withstodd if the
ceew of an airplane were in a prone position.

4,339
Ruff, S.
1938 UJBER BLUTDRUCK UND PULSFREXUENZ MESSUNGEN BEI ZENTRIFUGALBESCHLEUNIGUNGEN IM FLUGZEUG (Concerning Blood Pressure and Pulse Frequenc7
Measurements During Centrifugal Accelerations in the Airplane)
Luftfahrtmedizinische Abhandlungen (Leipzig) 2: 116-120.

-
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THE EFFECT OF CENTRIFUGAL FORCES ON THE HUMAN ORGANISM.
1938
Ruff, S.
(Ueber Beschleunigungsuntersuchungen am Menschen) ASTIA ATI-106 822,
12 January 1938

4,341
Ruff,

Siegfried

1940

HIGH ALTITUDE ACCIDENTS DURING THE WAR - PART I of

3 PARTS (HOEHENFLUGUNFAELLE WAEHREND DES KRIEGES)

ASTXA ATI 53562.

ABSTRACT: Statistics are given for the causes of accidents occurring
during high altitude flight. The smallest number, 10 percent, are caused
Illness and consitutional disorders
by the faiiure of instruments.
The greatest cause of accidents, 75.5%, proved to be
account for 14.5%.
lack of familiarity with the instruments and ensuing service failure.
A lack of knowledge of the effect of high altitude upon the human
organism also contributed to the accident rate.

4,342
Ruff,

HUMAN RESISTANCE TO CERTAIN TYPES OF UNEVEN ACCELERAS.
1942
(Ueber die Beschleunigungsfestigkeit des Menschen... BeschleuniTION.
gungen)
ASTIA ATI-47632,

Studies were made by the German Aeronautical Research Institute
ABSTRACT:
Results of
on human resistance to certain types of shock accelerations.
experiments are discussed pettaining to the distribution nf forces acting
upon certain parts of the human body in airplane crash landings, parachute
It
shocks and in the ejection of catapult type seats in modern aircraft.
force
tolerate
body
can
the
landings
crash
in
airplane
that
concluded
was
Experiments
up to 26 g,' with the necessary precautions, without injury.
have proven that a 2000 kg shock can be absorbed without injury in parachute
opening' and 20 g can be endured with the ejection catapult seat.

4,343
Ruff,

(RAF, Institute
S. & H. Strughold 1942 EFFECTS OF ACCELERATION
F. P. R. C. Report No. 422,
of Aviation Medicine, Farnborough)
February 1942.
Translation of a section from their Compendium of Aviation Medicine.
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Ruff, S.- 1938 UBER DAS VERHALTEN VON BLUTDRUCK UND PULSFREQUENZ UNTER
DEM EINFLWSS VON FLIEHKRAFTEN UND UBER VERSUCHE ZUR STEIGERUNG DER
BESCHLEUNIGUNGSERTRAGLICHKEIT.
(Behavior of blood pressure and pulse
frequency under the influence of centrifugal forces and research for
the increase of acceleration tolerance.)
Luftfahrttiedizin
2:259-280.
ABSTRACT: The author describes a method by which systolic and diastolic
blood pressure may be registered about every 15 seconds, even under the
influence of high acceleration.
With this method experiments were performed on man, using the centrifuge
in connection with which the blood pressure and pulse were registered.
3,•s. experiments showed that accelerations up to 3 g., even for consi--'vable periods of time, were tolerated without disturbances and with no
*•s' ntial changes in blood pressure.
The pulse, however, rose rapidly
from the beginning in this as well as in all other experiments.
In the
presence of accelerations over 3 g. disturbances to vision and consciousness
occurred, accompanied by considerable change in blood pressure.
The changes
adjustment of the circulation.
In eyperiments with accelerations up to 5 g. for brief periods, there were
Reduction of systolic blood pressure
only slight changes in pulse rate.
and of blood pressure amplitude occurred only after 4 g. had been reached.
There wereno subjective disturbances in this group of tests. Further
experiments had to do w~th determining the effectiveness of a number of
It was found that
measures for increasing the acceleration tolerance.
during digestion the tolerance was greatly increased and that addition of
CO2 to'the atmosphere (within the plane) was also helpful.
Another measure
The use of abdominal girdles was not quite so effective.
In this poqition
which increases tolerance to acceleration is lying down.
'high speed does not affect the organism so much as in the sitting pocition.

4,345
Ruff,

S., & H. Strughold 1942 COMPENDIUM OF AVIATION MEDICINE
(GRUNDRISS DER LUFTFAHRThEDIZIN.)
(Leipzig: Johann Ambrosius
Barth, 1939) Trans. Nat'l. Research Council, Washington, D. Z. 1942.

ABSTRACT: German Aviation Medicine has valiantly kept pace with the
astonishing rise of German aviation.' Untiring in its research it has
provided advice and help for the service and in return has derived its
stimulus from the demands of the air corps. Not content with practical
research alone, German Aviation Medicine, in the few years of its activity,
has bodly attacked the scientific fundamentals of the problems of aviation;

4

. 1,315.

The medical profession at large
the result is a new medical discipline.
is entitled to information regarding the results of these investigations
for in their implications they touch upon nearly every field of medicine.
It is therefore pertinent that the authors present a cross section of
the status of Aviation Medicine today and make it accessible to the public.
They are primarily addressing medical students and those physicians who
are connected with aviation, to whom knowledge of aviation medicine is
The present compendium serves the purpose of
particularly desirable.
trained in the main problems of Aviation
specially
explaining to those not
Medicine.

4,346

Ruff,

S.

1942

INFLUENCE OF GREAT TANGENTIAL FORCES ON THE HUMAN ORGANISM

War $ed.,(Chicago)

2(3):534-536.

May 1942.

4,347
Ruff,

MEDICAL PROBLEMS CONCERNING PARACHUTE
1945
& J.B. Bateman
S., tr.,
HIGH VELOCITIES.
AT
AND
ALTITUDES
HIGH
JUMPS FROM
(Paper, Lilienthal Association in Braunschweig, Salzburg and Thorn,
winter 1941-1942)
Translated as Appendix 5 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Ejection Seat for Emergency Escape from High-Speed Aircraft
ASTIA ATI 7245

With the steadily increasing performance of our aircraft a series
ABSTRACT:
of medical problems has arisen which are related to existing rescue devices
This report discusses briefly that phase
to be developed.
and to others still
of aviation medical knowledge and investigation which deals with the above
questions- that is to say, with parachute jumps from present-day and future
The medical problems which arise in bailing out from modern aircraft
aircraft.
are to be attributed to flight at increasing altitudes and at ever increasing
(Author)
velocities.
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Ruff,

HUMAN TOLERANCE OF ACCELERATION AND MEASURES IN AIRCRAFT
1946
S.
( Transl., U.S. Air Force Aero M. Cent.,
CONSTRUCTION TO INCREASE IT.
Heidelb.)

Tranal.

from: Zschr.

Ver.

Deut.

Ingen.,

84:817

. 1,316.
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Ruff,

In Dept.
S. 1950 BRIEF ACCELERATION: Less Than One Second.
II.
War
of the Air Force, German Aviation Medicine, World
fiash., D. C.: U. S. Govt. Printing Office, 1950). 1, 584-597.

4,350
S. & R., Schroedter 1957 EINE SCHLEUDER FOR BESCHLEUNIGUNGSUNTERSUCHUNGEN
(A Catapult for Acceleration Tests)
Luftfahrttechnik. Pp. 38-39
Ruff,

4,351
[AVIATION ACCIDENTS CAUSED BY HUMAN FAILURES)
1960
Ruff, S.
Hefte Unfallheilk 62:53-62

4,352
Ruff,

THE HUMAN CENTRIFUGE AND ITS APPLICATION TO PILOT SELECTION.
1961
S.
In Bergeret, P., ed., Bio-Assay Techniques for Human Centrifuges and
Physiological Effects of Acceleration (New York: Pergamon Press, 1961)
AGARDograph No. 48, pp. 1-13

The human centrifuge constfructed for the Institute Fur Flugmedizin der
ABSTRACT:
Deutschen Versuchsanstalt Fur Luftfahrt had to fulfill various technical demands:
(1) A maximum acceleration of 40 g; (2) A wide range of acceleration rate, from
0.01 g/sec to about 20 g/sec, adjustable by hand as well as automatically; (3)
A diameter not longer than 16 m; (4) Different arms should be provided foe different purposes; (5) A sufficient quantity of collector rings should be provided for
A short survey is given of the special technical devices chosen
transmission.
in order to satisfy these demands.
The second part of the paper deals with the centrifuge as a selection instrument:
a choice reaction time test with visual and auditory stimuli was used to study
The rate of acceleration was 0.01 g/secl,
efficiency impairment under acceleration.
for a maximum of 5 minutes.
4.5
g
lasted
at
4
or
The
run
g/sec.
later 0.1
(AUTHOR)
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1951
Rulon, P. J., P. B. Sampson, and B.Schohan
FORCES ON THE PERFORMANCE OF TELETYPE OPERATORS
(Educational Research Corp., Cambridge, Mass.)
WADC AF Techn. rept. no. 6568
Oct. 1951

THE EFFECTS'OF '"G
ASTIA AD 1164

ABSTRACT:
Twelve AF teletypists (hunt-and-peck and touch operators) were
performance-tested under stright and level and g-force flight conditions
in 3 different positions:
facing forward, sideways, and rearward in the
aircraft.
The forces imposed ranged from 0 to 2 g, with intervals of straight
and level flight interspersed with periods of turbulence and acceleration.
The recorded data were collated in terms of events transpiring on the
Speed and accuracy indexes
teleprinter simultaneously with a given g force.
were also calculated.
Hunt-and-peck typist speed scores were greater, but
accuracy scores were smaller under g force conditions than under optimum
flight conditions.
Speed and accuracy decreased for touch teletypist
Under all flight conditions, maximum typing speed
under g-force conditions.
was achieved when the subjects faced rearward in the aircraft.
No consistent
evidence was obtained to justify the superiority of one position over the
Speed and accuracy of typing
others with respect to typing accuracy.
improved consistently with practice.
Consistent patterns were obtained for
finger displacement errors about the intended teleprinter key with a radical
decrease in frequency toward the peripheral keys.
Displacements occurred more
frequently in a lateral direction than vertically or diagonally.

4,354
Rushmer, R. F.
1943
PHYSIOLOGY OF INCREASED INTRATHORACIC PRESSURE IN RELATION
TO THE EFFECT OF CENTRIFUGAL FORCES:
I. INTRODUCTION; METHODS; CHANGES IN
POSITION OF THE DIAPHRAGM, IN HEART SIZE, AND IN INTRA-ABDOMINAL PRESSURE
DURING INCREASED INTRAPUILIONIC PRESSURE.
(School of Aviation Medicine,
Randolph AFB, Texas)
Proj. No. 160, Rept. No. 1; ASTIA AD-132 984; 10 Nov.1943
A3STRACT:
Similarities between the circulatory changes resulting from increased
intrathoracic pressure and from positive radial acceleration indicate that
compensation to these stresses depends upon closely related mechanisms.
Initial
observations have been made on certain effects of several modifications of the
Valsalva maneuver.
When intrapulmonic pressure is elevated to 40 mm Hg just after
a full inspiration the diaphragm may move upward or downward, the cardiac silhouette
on X ray gets smaller and the intragastric pressure usually approximates intrathoracic pressure.
When intrapulmonic pressure is elevated to 40 mm Hg after a
forced expiration the diaphragm invariably movs upward, the size of the cardiac
silhouette is reduced usually to a lesser extent, and the intragastric pressure
exceeds intrathoracic pressure by 5 mm to 23 mm Hg.
When intrapulmonic pressure
is maintained at 40 nmm Hg while leakage of air occurs through a valve in the manometer system the gradient in pressure between thorax and abdomen is greatest of
all. being as much as 35 mm to 50 mm Kg. (AUTHOR)
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4,355
1943 CIRCULATORY COLLAPSE PRODUCED BY STIMUIATION OF
Rustuer, R. F.
(USAAF School of Aviation Medicine, Randolph
AN ARTERIAL WALL.

Field, Texas)

Research Proj. No.

166, Report No. 1, 10 September

1943.

4,356
Rushmer, R. F.
1943 OVERVENTILATION IN SUBJECTS DURING THE SWING TEST
JSAAF School of Aviation Medicine, Randolph Field, Texas) Rept.
No. 133-1, May 1943.

4,357
PHYSIOLOGY OF INCREASED'INTRATHORACIC PRESSURE IN RELATION
1943
Rushmer, R. F.
CAM No. 234; 10 Nov. 1943
TO THE EFFECT OF CENTRIFUGAL FORCES.
Similarities of circulatory changes resulting from increased intrathoABSTRACT:
racic pressure (cf. Valsalva maneuver) and from positive radial acceleration
indicate that compensation to these stresses is based on similar mechanisms.
(a) When intrapulmonic pressure is elevated to 40 mm Hg after forced inspiration
(Vl maneuver), intragastric pressure is equal to intrapulmonAc pressure.
(b) When intrapulmonic pressure is elevated to 40 mm Hg after forced expiration
(Ve maneuver) intragastric pressure is higher than intrapulmonic by 8 to 23 mm Hg.
(c) When intrapulmonic pressure is maintained at 40 mm Hg while a leakage of air
occurs through a manometric valve, (Ml maneuver) intragastric pressure is 35 to
Repeated performance of the Ml maneuver durins
50
Hg
Hm higher than intrapulmonic.
centrifugation will raise blackout threshold 3 "g".

4,358
PHYSIOLOGY OF INCREASED INTRATHORACIC PRESSURE IN
Rushmer', R. F.
1943
II. ARTERIAL PRESSURE,
RELATION TO THE EFFECT OF CENTRIFUGAL FORCES:
VENOUS PRESSURE, AND FINGER VOLUME DURING INCREASED INTRAPULMONIC PRESSURE.
Proj. No. 160; Rept.
(School of Aviation Medicine, Randolph AFB, Texas)
No. 2; ASTIA AD-132 985; 1 Dec. 1943
Study was made of the effects of increased intrathoracic and intraABSTRACT:
abdominal pressure on arterial pressure in the arm, on venous presstires in the
Venous flow from the arm to
arm and in the leg, and on volume of the finger.
the thorax failed to occur in 75% of normal subjects during the Vi maneuver, in
Venous return
1007 during the Ve maneuver, and in 227 during the MI maneuver..

-1,319
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4 all :1 Jt:cL diiring
failed to occur from Lhe lower extremities to the adc-.
was
usually accompanied
A
rapid
increase
in
venous
pressure
all the maneuvers.
by a rapid increase in the volume of the finger and a poor compensation of the
arterial blood pressure during the Vi maneuver.
Individuals displaying a rapid
increase in venous pressure during the Vi maneuver do so or. subsequent trials
The abdomino-thoracic gradient in pressure produced
and on subsequent days.
during the Ve and MI maneuvers apparently facilitates the maintenance of
arterial blood pressure.
(AUTHOR)

4.359
PHYSIOLOGY OF INCREASED INTRATHORACIC PRESSURE IN RELATION
1943
Rushmer, R. F.
TO THE EFFECT OF CENTRIFUGAL FORCES; ARTERIAL PRESSURE, VENOUS PRESSURE,
CAM No. 233;
AND FINGER VOLUME DURING INCREASED INTRAPUIMONIC PRESSURE.
1 Dec. 1943
ABSTRACT:
(a) In normal subjects venous return from arm to thorax fails in 75% of men performing VI breathing maneuver, in 100% performing Ve maneuver and in 22% performVenous return from legs fails to occur in all subjects performing Ml maneuver.
ing all three types of breathing maneuvers.
(b) Rapid increase in venous pressure is usually accompanied by a rapid increase
in finger volume.
Poor compensation of arterial blood pressure occurs during V1
maneuver.
(c) Individuals displaying a rapid increase in venous pressure during VI maneuver
do so on subsequent days.
(d) Abdomino-thoracic gradient in pressure produced during Ve and M1 maneuvers
apparently facilitates maintenance of arterial blood pressure.

4,360
1944
PHYSIOLOGY OF INCREASED INTRATHORACIC PRESSURE IN RELATION
Rushmer, R. F.
(3) TWO CASES OF CIRCULATORY FAILURE'
TO THE EFFECTS OF CENTRIFUGAL FORCES.
(School of Aviation Med..cine,
DURING INCREASED INTRAPUUIONIC PRESSURE.
Proj. No. 160; Rept. No. 3; ASTIA AD-144 994; 10 Jan.1944
Randolph AFB, Texas)
ABSTRACT:
Two subjects performing modifications of the Valsalva maneuver while
suffering, from primary neurogenic shock developed visual and cerebral disturbances
A third subject, having poor
and poor circulatory compensation to the maneuv-rs.
tolerance to rapid changes in posture and to centrifugal force, demonstrated a
subjective and circulatory response to increased intrathoracic pressure similar to
Improvement in tolerance to increased intrathoracic
the subjects mentioned above.
pressure on repeated trials by Subject 3 was associated with a reduction in the
Correlarate of increase in venous pressure, especially during the VI maneuver.
tion of the circulatory response to increased intrathoracic pressure with tolerance to G on the human centrifuge may lead to the development of a simple test for
(AUTHOR)
detection of poor tolerance to centrifugal forces.
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Rushmer,

R. F.

1944

PHYSIOLOGY OF INCREASED INTRATHORACIC PRESSURE IN RELATION

TO THE EFFECT OP CENTRIFUGAL FORCES:

IV. COMPARISON OF PHYSIOLOGICAL

RESPONSES TO INCREASED INTRAPUU4ONIC PRESSURE AND TO APPLIED CENTRIFUGAL

FORCES.
Rept. No.

(School of Aviation Medicine, Randolph AFB,
4, ASTIA AD-132 986, 1 Aug. 1944

Texas) Proj. No.

160,

ABSTRACT:
A sumuarization was made of the factors in the circulatory compensation
to increased intrapulmonic pressure which aid in the understanding of tolerance
to radial acceleration.
During neurogenic peripheral circulatory failure in a
limited number of human subjects, dimming of vision occurred at a systolic pressure of 65 mm Hg; blackout at 40 mm Hg; and unconsciousness when the blood
pressure was not measurable.
On the basis of these observations, it is predicted.
that the average individual who has a blackout threshold of 5g, develops a systolic
blood pressure of 140 mm Hg at the level of the hoart during the application of
the force.
Deductions from the results with the Valsalva maneuver and from the
protective value of certain anti-g devices suggest that venous pooling in the
extremities is not the most important variable concerned with the individual's
tolerance to positive acceleration, provided the duration of the applied force
is brief. Theoretical considerations and a few service observations make the
crouching position seem just as effective in improving g-tolerance as any of the
mechanical devices available but practical difficulties interfere with its full
use in existing aircraft.
It is recommtended that further attempts be made to
overcome the difficulties of using the crouching position in the human centrifuge,
and to make precise measurements on the relation of position of the body to
blackout threshold.
(AUTHOR)
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1944
COMPARISON OF EXPERIMENTAL INJURIES RESULTING FRO
Rushmer, R. F.
DECELERATIVE FORCES APPLIED TO THE VENTRAL AND DORSAL ASPECTS OF RABBITS
DURING SIMULATED AIRCRAFT ACCIDENTS
(School of Aviation Medicine, Randolvh Air Force Base, Tex.)
Proj. no. 301
Rept. no. 1
8 Oct. 1944
ASTIA AD 135 555

ABSTRACT:
Rabbits subjected to moderate amounts of decelerative force
received somewhat less internal damage when the decelerative force was applied
to the back by a flat
surface than occurred in animals facing the force and
When rabbits were
supported by a web harness similar to a Sutton harness.
subjected to decelerative forces or a magnitude of 300 g's to 400 g's with
the force acting on areas of comparable size on the dorsal and ventral
surfaces there was no apparent difference in the degree of internal injury
sustained.
The location of internal injury bore little
relation to the site
of application of a large force.
This suggests that most of the trauma
under these circumstances is the result of a combination of two factors:
(1) high pressure waves, transmitted through the solid viscrea and fluid
elements of the body, and (2) tearing of tissues such as liver, mesentery,
intestinal tract, and large blood vessels, from sudden distortion of displacement.
The most severe injuries resulted when the animals were loosely
attached and allowed to continue to travel forward and decelerate against
a flat
surface which had completely decelerated at the tim
of impact by the
animal.
(Author)
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A STUDY OF THE ROLE OF INTRA-ABDOMINAL PRESCURE IN TOLER1944
Rushmer, R. F.
(School of Aviation Medicine, Randolph AFB,
ANCE TO CENTRIFUGAL FORCE.
Texas) Proj. No.316; Rept. No. 1; ASTIA AD-135 558; 9 Sept. 1944
OBJECT: To determine the importance of hydrostatic pressure provided by the mass
of movable abdominal contents in supporting venous return from the splanchnic area,
(a) The intra-abdominal pressure of both dogs
CONCLUSIONS AND RECOMMENDATIONS:
and man is sufficient to support, on the average, a column of blood from any level
(b)
in the abdomen to a level a few centimeters below the dome of the diaphragm.
pressure
the
intra-thoracic
and
pressure
intra-abdominal
The combined effect of the
is adequate to elevate blood above the level of the dome of the diaphragm in dogs.
(c) The increase in intra-rectal (and intra-abdominal) pressure during positive
(d)
radial acceleration is related to the magnitude of the centrifugal force.
The increase in intra-rectal pressure on the centrifuge during positive radial
acceleration fails to reach levels predicted on the basis of a column of fluid of
This is believed to be the result of protrusion of the anterior
constant height.
abdominal wall and compression of intestinal gas producing descent of the diaphragm%..
(e) The use of pneumatic anti-g devices which apply pressure (1 lb/sq. in./g.) to
the anterior abdominal wall increases tb ,ressure within the abdomen to a level
(f) A
consistent with an elevation of the diaphragm to about its normal leval.
hypothesis is presented to explain the effectiveness of anti-g devices in terms of
their ability to maintain the heart and diaphragm at or near their normal
(AUTHOR)
positions.

4,364
INTERNAL INJURY PRODUCED BY ABRUPT DECELERATION OF SMALL
1944
Rushmer, R. F.
(School of Aviation Medicine, Randolph AF,, Texas) Project No.
ANIMALS.
241, Rept. No. 1, 2 Sept. 1944
ABSTRACT:
(a) This article is mainly a description of an apparatus to produce abrupt decelThe same type of internal injuries occur as those found in
eration in mice.
humans in aircraft accidents.
(b) The lungs, liver, spleen, and mesentery are most frequently affected by large
forces applied transversely through the body and in that order.
(c) Decelerative forces developed at the upper end of the carriage of the
apparatus are undoubtedly greater than those developed i4 the pilot compartment
of aircraft. The forces calculated at the abdominal surface of mice ranged from
It is entirely possible that forces of this magnitude may occur in
153-227 "g".
airplane crashes.
(d) In spite of the fact that data obtained this way canntot be directly applied
to the problem of aircraft accidents,....fundamental invest.gation as to the mechanism of action of these forces, the effect of position on internal injury, and
the incidence of injury to various tissues can be carried out.

/
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THE CHANGES IN PRESSURE IN THE PERITONEAL
1945
Rushmer, R.F.
CAVITY PRODUCED BY SUDDEN DECELERATION OF EXPERIMENTAL ANIMALS.
(AAF School of Aviation Medicine, Randolph Field, Texas)
Report No. 472-1

4,366
onvRecent Develop
1945 DECELERATION (Paper presented at conference
Rushmer, R.F.
ments in Aviation Medicine,a AAF School of Aviation Medicine, Randolph Field,
TexaS June 4 and 5, 1945)
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1946 PROTECTION OF THE CEREBRAL
Rushmer, R. F., E. L. Beckman and D.'-Lee
CIRCULATION BY THE CEREBROSPINAL FLUID UNDER THE INFLUENCE OF RADIAL
ACCELERATION.
(Office of Naval Research, Washington, D. C.)
December 1946 CONTRACT N6ori77
Also see ". .J. Phvsiol., 151 (2):355-365, December 1947.
The cerebrospinal fluid and venous pressures measured at head
SUMMARY:
and neck levels in anesthetized cats varied simultaneously and by approximately the same amounts during wide variations in these pressures produced
by positive and negative radial acceleration.
Both C. S. F. and venous pressures remained relatively enchanged at or
near heart level during exposure to either positive or negative G.
Under the conditions obtaining in these experiments, the cerebrospinal
fluid pressure appears to be primarily a reflection of the venous
pressure existing at any level within the cerebrospLnal cavity.
The results of these studies indicate that the'veLns, and probably minute
vessels, are almost perfectly protected against sudden changes in intravascular pressure by simultaneous c0'nges of the same magnitude in cerebrospinal fluid pressure.
In a majority of cases, the arterial blood pressure at neck level increased
by larger incroments than the venous pressure at same time during the
exposure to negative G. Since the artorLal walls are called upon to support
only the differential between intra-arterial and cerebrospinal fluid
pressure, the cerebral arteries are afforded considerable but incomplete
protection under these conditions.
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Rushmer, R. F and G. M. Hass 1946 A COMPARISON OF CRASH INJURIES IN
MAN AND IN LABORATORY ANIMALS
(School of Aviation Medicine, Randolph Air Force Base, Texas.)
Proj. no. 471 Rept. no. 1 25 March 1946 ASTIA AD 135 542
See also Am. 1.

Suri.

76(l):44-50,

1948.

ABSTRACT: A comparison is made of the internal injuries encountered
during post-mortem examination of flying personnel killed in aircraft
accidents with the pathologic lesions produced by abrupt deceleration
of three species of laboratory animals: cats, rabbits, and mice. In
spite of many differences in the conditions obtaining during the
deceleration, the lungs revealed gross pathologic changes in more than
75% of both humans and experimental animals.
In general, the types of
lesions in the lungs, liver, spleen, diaphragm, kidneys gastrointestinal
tract, and pancreas were similar in man and laboratory animals.
The
incidence and severity of the lesions were considerably greater in the
human cases who died instantly.
Extensive trauma to the brain, heart,
and great vessels were not observed in the experimental animal.
These
findings indicate that direct experimentation on laboratory animals
can be a valuable adjuct in the study of the mechanisms of production
of internal injuries and possibly in designing methods of protection
against large decelerative forces. (Author)

4,369
Rushmer, R. F., E. L. Beckman, and D. Lee 1947 PROTECTION OF THE CEREBRAL
CIRCULATION BY THE CEREBROSPINAL FLUID UNDER THE INFLUENCE OF RADIAL
ACCELERATION.
Amer. J. Physiol. 151(2):355-365. Dec. 1947.
ABSTRACT: The cerebrospinal fluid and venous pressures measured at head
and neck levels in anesthetized cats varied simultaneously and by approximately the same amounts during wide variations in these pressures produced
by positive and negative radial acceleration. Both C.S.F. and venous
pressures remained relatively unchanged at or near heart level during
exposure to either positive or negative G.
Under the conditions obtaining
in these experiments, the cerebrospinal fluid pressure appears to be
primarily a reflection of the venous pressure existing at any level within
the cerebroapinal cavity.
The results of these studies indicate that the
veins, and probably minute vessels, are almost perfectly protected against
sudden changes in
intravascular pressure by simultaneous changes of
the same magnitude in cerebrospinal fluid pressure.
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4,370
INTERNAL INJURIES PRODUCED
1946
Rushmer, R. F., E. L. Green, & H. D. Kingsley
(School of Aviation Medicine,
BY ABRUPT DECELERATION OF EXPERIMENTAL ANIMALS.
Proj. No. 401, Rept. No. 1, ASTIA AD-135 531; 15 Jan.
Randolph AFB, Texas)
1946
See also J. Avia. Med. 17:511-525, Dec. 1946
ABSTRACT: Statistical appraisal of the results obtained using a strain gauge
accelerometer to record decelerative forces in forty experiments revealed that
this apparatus provides a reliable measure of the forces produced under the
Forty cats under nembutal
conditions obtained in this series of experiments.
anesthesia were exposed in a random order to four different patterns of decelerative force. The animals were embedded in plaster of Paris in the supine position
Using four different sets of
on a cart which was allowed to drop 19.25 feet.
paraffin blocks the cart was exposed to decelerative forces having peak forces
The internal injuries
averaging l'O.9 g. 267.5 g. 626.1 g. and 10'.5.2'g.
resulting from the application of such forces resemble grossly many of the trauLarge
matic lesions observed In man at post-mortem after air-craft accidents.
decelerative forces acting for a brief period appear to produce injuries of
greater severity than smaller forces acting over a longer period, if the velocity
The lunge, liver, and spleen were the most common sites
at impact is constant.
The lesions in the lungs
of pathologic lesions in this series of experiments.
were characterized by hemorrhages and emphysematous areas within the parenchyma
The most common lesions in the liver and spleen consisted of
of the lungs.
lacerations through the capsule and into the parenchyma in areas not likely to
Hemorrhages into the lung are
be exposed directly to externally applied force.
(AUTHOR)
not always revealed by roentgenogram of the chest.

4,371
A ROENTGENOGRAPHIC SUTDY OF THE EFFECT OF A
19ý7
Rushmer, R. F.
PNEUMATIC ANTI-BLACKOUT SUIT ON THE HYDROSTATIC COLUMNS IN MAN EXPOSED
TO POSITIVE RADIAL ACCELERATION.
(Office of NavnIl Research, Washington, D. C.)
Contract N6ori77
December 1947
Am. J. Physiol., 151(2), December 1947.
Also see
SUMMARY: Roentgenograms were obtained of the head and trunk of bubjects exposed
to positive radial cceleration with and without pressurization of pneumatic
anti-blackout suitsI. In this way measurements of the changes in the height
of the hydrostatic •olumn of abdominal organs, in the intrarectal pressure
and in the distance:from heqrt to brain have been obtained.
I

The diaphragm is dere seed during exposure to radial acceleration and
.T6&Vated above its niormal level by pressurization on the abdominal bladder
with a pressure of 1.2 pounds per g.

-
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In addition to the changes in position of the diaphragm, pressurization of
the anti-blackout suit increased the overall intrarectal pressure by an
amount sufficient to support a column of blood from any point in the
abdomen to a level above the diaphragm without a contribution by the vascular
walls.
The overall increase in intrarectal pressure appearAd to be produced by
increased tension or stretching of the diaphragm.
The distance from the base of the heart to the base of the skull was reduced
by an amount sufficient to provide a protection of about 0.5 g during
exposure to 5 g.
In addition to this mechanism for protection there is probably an increase
in blood pressure at heart level to account for the remainder of the protection
produced by the anti-blackout equipment.

4,372
Rushmer, R. F., E. L. Green, & H. D. Kingsley
1946
INTERNAL NJURIES PRODUCED
BY ABRUPT DECELERATION OF EXPERIMENTAL ANIMALS.
J. Avia. Med. 17:511-525,
Dec. 1946
See also (Schooi of Aviation Medicine, Randolph AFB, Texas) Proj. No. 401,
Rept. No. 1, ASTIA AD-135 531, 15 Jan. 1945
ABSTRACT:
Statistical appraisal of the results obtained using a strain gauge
accelerometer to record decelerative forces in forty experiment's revealed that
this apparatus provides a reliabie measure of the forces produced under the
conditions obtained in this series of experiments.
Forty cats under neributal
anesthesia were exposed in a random order to four different patterns of decelerative force.
The animals were embedded in plaszer of Paris in the supine
position on a cart which was allowed to drop 19.25 feet.
Using four different
sets of paraffin blocks the cart was exposed to decelerative forces having peak
forces averaging l'O.9 g. 2 6 7 .5 g. 626.1 g. and 10'.5.2'g. The internal
injuries resulting from the application of such forces resemble grossly many of
the traumatic lesions observed in man at post-mortem after aircraft accidents.
Large decelerative forces acting for a brief period appear to produce injuries
of greater severity than smaller forces acting over a longer period, if the velocity
at impact is constant.
The lunge, liver, and spleen were the azst common %ites
of pathologic lesions in this series of experiments.
The lesions in the lungs
were chara'-.rized by hemorrhages and emphsematous areas within the parenchyma
of the lungs.
The most common lesions in the liver and spleen consisted of
lacerations through the capsule and into the parenchyma in areas not likely to
be exposed directly to externally applied force.
Hemorrhages into the lung are
not always revealed by roentgenograms of the chest.
(AUTHOR)
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1946 THE CHANCES IN PRESSURE IN THE PERITONEAL CAVITY
Rustmer, R. F.
PRODUCED BY SUDDEN DECELERATION OF EXPERIMENTAL ANIMALS. (School of
Aviation Medicine, Randolph AFB, Texas) Proj. No. 472; Rept. No. 1;
ASTIA AD-135 543; 19 April 1946.
See also J.

Aviation Med.

18(2):199-206.

ABSTRACT: Using a strain gauge pressure recorder, measurements have been
obtained of the changes in pressure occurring within the peritoneal cavity
of anesthetized cats during exposure to about 270 g.
The magnitude of
the maximum positive pressure ranged from 803 to 2607 nmm Hg, averaging 1657
Since it is possible that
mm Hg (15.6 to 50.5 p. s. i., a v. 31.9 psi)
the natural frequency of the recording system was low with respect to
the duration of peak pressures, these figures may be low and the wave
Demonstration of waves of pressure
form may have been somewhat distorted.
within the peritoneal cavity does not constitute evidence that these pressure
changes are responsible for injury. However, this finding indicates the
necessity for further investigation of the role of pressure changes during
abrupt deceleration to the production of pathologic lesions. (AUTHOR)

4$374
MOTION PICfURE
1946
CRASH INJURIES IN EXPERIMENTAL ANIMALS
Rushmer, R. F.
(AAF School of Aviation Medicine, Randolph Field, Texas)

ABSTRACT:
This motion picture was designed to illustrate the effects of abrupt
Anesthetized cats were restrained in various
deceleration on experimental animals.
ways in carts constructed so that obstructions could be installed which were
High speed mvtion pictures (3600
similar to those found in aircraft cockpits.
frames per second) were taken to observe the points of contact and distortion of
animals at impact.
The pathological lesions produced by the action of decelerative forces are shown in color.
Injuries of the lungs, liver, spleen, mesentery, spine and renal vessels were
found which were similar to those encountered at post-mortem on humans followi..g
aircraft accidents.
Injuries sustained Ly the lungs were characterized by diffuse
hemorrhages into the parenchyma which were most comnmonly found in the middle and
lower lobes.
The location of these hemorrhages did not appear to be related to
Areas of emphysema along the
the direction of action of the decelerative force.
The lesions found in the liver and
lung margins were encountered in a few cases.
spleen usually consisted of linear lacerations of the capsule on the diaphragmatic
aspect, extending into the parenchyma and often associated with profuse hemorrhage.
Pressure waves could be seen traversing the anterior abdominal walls of animals
in the supine position. There was a great deal of variability in the severity
of the injuries sustained ýy animals exposed to decelerative force under
apparently similar conditions.
(Federal Proceedings 5(l):90, 1946)
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4,375
Rushmer, R. F.
1947
CIRCULATORY EFFECTS OF THREE MODIFICATIONS OF THE
VALSALVA EXPERIMENT.
AN EXPERIMENTAL STUDY.
Amer. Heart J.
34:399-418.

4,376
Rushmer, R. F.
1947 THE CHANGES IN PRESSURE IN THE PERITONEAL CAVITY
PRODUCED BY SUDDEN DECELERATION OF EXPERIMENTAL ANIMALS. J. Aviat. Med.
18(2) :199-206.
SUMMARY & CONCLUSIONS:
1. Using a strain-gauge pressure recorder, measurements have been obtained of the changes in pressure occurring within the
peritoneal cavity of anesthetized cats during exposure to about 270 G
2.
The magnitude of the maximum positive pressure ranged from 803 to
2,607 Hg. averaging 1,657 mm Hg (15.6 to 50.5 p.s.i. av. 37.9 p. a. 1.)
Since it is possible that the natural frequency of the recording system
was low with respect to the duration of peak pressures, these figures
may be low and the wave form may have been somewhat distorted.
3.
Demonstration of waves of pressure within the peritoneal cavity
does not consitute evidence that these pressure changes are responsible
for injury.
However, this finding indicates the necessity for further
investigation of the role of pressure changes during abrupt deceleration
to the production of pathologic lesions.

4,377

Rushmer, R. F.
1947 THE EFFECT OF POSITIVE RADIAL ACCELERATION ON THE
INTRARECTAL PRESSURE. J. Aviation Med. 18(l):96-1016, 104.
CONCLUSIONS:
I.
Intrarectal pressures were recorded on subjects during
exposure to varied amounts of positive radial acceleration.
The intrarectal pressure was found to be directly proportional to the magnitude
of the acceleration expressed in g's.
This is evidence for the theory
that the intra-abdominal pressure is primarily a hydrostatic type of
pressure.
2.
The intrarectal pressure increased by approximately 60 per cent
of the control pressure at I G for each unit increase in the magnitude
of the radial acceleration.
It is believed that this represents
progressive reduction in the height of the hydrostatic column of abdominal
contents due to descent of the diaphragm.
3.
Application of pressure (52 mm. Hg per G) to the anterior abdominal
wall by means of a pneumatic anti-G suiz produced an increase in intrarectal
pressure equivalent to the hydrostatic effect of elevating the diaphragm
less than 3 inches.
4.
These findings suggest that the effectiveness of the anti-G suit
in preventing blackout is related to the function of maintaining the
heart and diaphragm at approximately their normal position during radial
acceleration.
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4,378
Rushmer, R. F., E. L. Beckman & D. Lee
1947
PROTECTION OF THE CEREBRAL
CIRCULATION BY THE CEREBROSPINAL FLUID UNDER THE INFLUENCE OF RADIAL
ACCELERATION.
Amer. J. Physiol. 151(2):355-365, Dec. 1947.
ABSTRACT:
I. The cerebrospinal fluid and venous pressures measured at head and
neck levels in anesthetized cats varied simultaneously and by approximately the
same amounts during wide variations in these pressures produced by positive and
negative radial acceleration.
2. Both C.S.F. and venous pressures remained relatively unchanged at or
near heart level during exposure to either positive or negative g.
3.
Under the conditions obtaining in these experiments, the cerebrospinal
fluid pressure appears to be primarily a reflection of the venous pressure
existing at any level within the cerebrospinal cavity.
4. The results of these studiesindicate that the veins, and probably
minute vessels, are almost perfectly protected against sudden changes in intravascular pressure by simultaneous changes of the same magnitude in cerebrospinal
fluid pressure.
5.
In a majority of cases, the arterial blood pressure at neck level
increased by larger increments than the venous pressure at some time during the
exposure to negative g.
Since the arterial walls are called upon to support only
the differential between intra-arterial and cerebrospinal fluid pressure, the
cerebral arteries are afforded considerable but incomplet'e protection under
these conditions.

4,379
Rushmer, R.F.
1947
A ROENTGENOGRAFHIC STUDY OF THE EFFECT OF A PNEUMATIC
ANTI-BLACKOUT SUIT ON THE HYDROSTATIC COLUMNS IN MAN EXPOSED TO POSITIVE
RADIAL ACCELERATION.
Amer. J. Physiol. 151(2):459-468, Dec. 1947.
ABSTRACT: Roentgenograms were obtained of the head and trunk of subjects exposed
to positive radial-acceleration with and without pressurization of pneumatic antiblackout suits.
In this way measurements of the changes in the height of the
hydrostatic column of abdominal organs, in the intrarectal pressure and in the
distance from heart to brain have been obtained.'
The diaphragm is depressed during exposure to radial acceleration and elevated
above its normal level by pressurization of the abdominal bladder with a pressure
of 1.2 pounds per g.
In addition to the changes in position of the diaphragm, pressurization of antiblackout suit increased the overall intrarectal pressure by an amount sufficient
to support a column of blood from any point in the abdomen to a level above the
diaphragm without a contribution by the vascular walls.
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The overall increase in intrarectal pressure appeared to be produced by increased
tension or stretching of the diaphragm. The distance from the base of the heart
to the base of the skull was reduced by an amount sufficient to provide a protection of about 0.5 g during exposure to 5 g.
In addition to this mechanism for protection there is probably an increase in
blood pressure at heart level to account for the remainder of the protection
produced by the anti-blackout equipment.

4,380
Rushmer,
MAN
See
No.

R. F. and G. M. Hass 1948 COMPARISON OF CRASH INJURIES IN
76(l):44-50.
AND IN LABORATORY ANIMALS. Amer. J. of Surg.,
also (School of Aviation Medicine, Randolph AFB, Texas) Proj.
471, Rept. No. 1, ASTIA AD-135 542, 25 March 1946.

ABSTRACT: A comparison is made of the internal injuries encountered
during post-mortem examinations of flying personnel killed in aircraft
accidents with the pathologic lesions produced by abrupt deceleration
of three species of laboratory animals: cats, rabbits, and mice.
In spite of many differences in the conditions obtaining during the
deceleration, the lungs revealed gross pathologic changes in more than
In general, the types of
757 of both humans and experimental animals.
diaphragm,
kidneys gastrointestinal
the
lungs,
liver,
spleen,
lesions in
The
tract, and pancreas were similar in man and laboratory animal.
incidence and severity of the lesions were considerably greater in the
human cases who died instantly. Extensive trauma to the brain, heart,
*and greait vessels were not observed in the experimental animal.
These
findings indicate that direct experimentation on laboratory animals can
be a valuable adjunct in the study of the mechanisms of production
of internal injuries and possibly in designing methods of protection
against large decelerative forces. (AUTHOR)
4,381
PROTECTION OF THE
1951
Rushmer, R.F., Beckman, E.L., and D.Lee
UNDER THE INFLUENCE OF
FLUID
CEREBROSPINAL
THE
BY
CIRCULATION
CEREBRAL
( University of Southern Calif., School of Medicine,
RADIAL ACCELERATION.
31 March 1951
Task 1,
Contract N60ri77,
Los Angeles)
ABSTRACT: The cerebrospinal fluid and venous pressures measured at head and
neck levels in anesthetized cats varried simulfaneously and by approximately
the same amounLs durLig wide variations in these pressures produced by
positive and negative radial acceleration.
The results of these studies indicate that the veins, and probably min ute
vessels, are almost perfectly protected against dudden changes in intravascular pressure by simultaneous changes of the same magnitude in cerebrospinal fluid pressure.
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In a majority of cases, the arterial blood pressure at neck level increased
by larger increments than the venous pressure at some time during the
exposure to negative G. Since the arterial walls are called upon to support
only the differential between intra-arterial and cerebrospinal fluid pressure
the cerebral arteries are afforded considerable but incomplete protection
under tbese condidions.

4,382
BLIND FLYING. HIGH ALTITUDE
Rusuian Handbook 1941 HIGH SPEED FLYING.
FLYING. (RAF, Institute of Aviation Medicine, Farnborough), F. P. k. C.
Report No. 392d.

4,383
Russian Handbook 1941 PARATROOPS.
(RAF, Institute of Aviation Medicine,
FARNBOROUGH) F. P. R. C. Report No. 392f.

4,384
Russel, W. E., J. R. Erwin, & H. R. DeHaven 1943 MEDICAL RESEARCH IN
SOME ASPECTS O AIRCRAFT DESIGN. J. Aeron. Sci. 10:227-231.

4,385
NEW PLANES POINT UP NEED TO STUDY 'HUMAN ELEMENT'
1952
Rusk, H. A.
N. Y. Times, I, 49:1-3, May 25, 1952.

4,386
Rute,
-

.
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L.
1962 A STUDY OF AERODYNAMIC EFFECTS OF ISOTHERMAL AND TEMPERATURE
GRADIENT ATMOSPHERES ON RE-ENTRY TRAJECTORIES (Polytechnic Inst. of
- Contract AF 49(638)445, Proj. 9781, AFOSR-241I,
Brooklyn, N. Y.)
ASTIA AD-281 765.

The behavior of skip and impact trajectories of space vehicles
ABSTRACTentering and atmosphere in which temperature varies with altitude is studied.
The atmosphere is divided into layers, each of which is characterized by an

4
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appropriate temperature gradient.
Numerical results for heat transfer rates,
as functions of flight time, and an altitudealtitude
and
relative decelerations
Hot and Cold Day, are
range history for STD Day (ARDC Model Atmosphere, 1959)
These results are compared with
presented for selected re-entry conditions.
those obtained in an isothermal (-:-nonential) atmosphere for the same re-entry
conditions.
The difference in peak heat transfer rates and maximum relative
decelerations in the two atmospheric models is not significant for properly
However, the effect of temperature variation upon
selected scale heights.
minimum elevation for the skip trajectory and upon range to point of impact
for impact trajectories is noticeable.
(Author)

4,387
Ryan, C.

ad. 1952

ACROSS THE SPACE FRONTIER (New York: Viking,

1952)

published in Collir
>An
-..
expansion of a scientific symposium first
ABST
Authors of individual chapters, in addition to Ryan, are J. Kaplan, W. Von
Braun, H. Haber, W. Lay, 0. Schachter, and F.L. Whipple.

4,388
Ryan,

E. A., W. K. Kerr, and W. R. Franks 1950 SOME PHYSIOLOGICAL FINDINGS ON NORMAL MEN SUBJECTED TO NEGATIVE G. J. Aviation Med. 21(3):
173-194.

SUMMARY:
1. A feeling of pressure in the head region, sometimes of a
throbbing nature, is the outstanding symptom on exposure to negative g
(up to -3g).
2. Visual symptoms under negative g, especially of the higher
magnitudes studied, are coum-oon and consist of blurring, greying or
reddening of vision.
3.
Negative g either on the tilt
table (-I g for one minute) or
in the accelerator (up to 3 g negative for five seconds under the conditions
of .his study) produces slowitig of the pulse rate in proportion to the
magnitude of the negative acceleration, (i. a., the greater amount of
negative g the more marked bradycardia).
4. While the greater part (93 per cent) of the pulse rate slowing
on a negitive tilt
occurs within the first three seconds the maximum
slowing is not attained until ten to fifteen seconds after the tilt.
There is then a significant partial recovery in pulse rate above the
lowest level until an equilibirium pulse rate is reached within the 25
to 45 seconds after the tilt.
These changes may be mediated through
the carotid sinus reflex.
5.
The pulse rate quickly returns to its normal value or a little
above it when the negative g passes off.

" 1,332 "

6.
There is a more marked slowing of the pulse rate when exposed to
I g negative on the tilt
table on the last as compared with the first of
a series of I g negative exposures occurring either on one or successive
days. This change in pulse rate response is correlated with an acquired
subjective increase in the negative g tolerance.
There is a similar
acquired tolerance on repee!*ed exposures to the higher negative g values
studied (-I g to -3 g).
7.
Electrocardiograms taken under negative g show many changes which
become more marked as the amount of negative g increases.
The most
striking alteration is prolonged periods of cardiac asystole (in one -3 g tat
the asystole lasted for nine seconds).
Despite these variations there
were no subjective cardiac symptoms.
The electrocardiographic changes
are strikingly similar to those resulting from pressure on a sensitive
carotid sinus.
8.
Healthy young men can, under the experimental conditions outlined,
safely withstand 3 g negative for 5 seconds.

4,389

Ryan, J. J., & J.

P. Stapp 1959 HUMAN EXPERIMENTS ON AIR TRANSPORT
CRASH PROTECTION.
(Paper, Meeting of Aero Medical Association,
Statler Hilton Hotel, Los Angeles, April 27-29, 1959).

ABSTRACT: Modulated Deceleration.
It has been found in experimental
tests with human subjects on the principle of the hydraulic cylinder
and piston for controlled attenuation that: (1) Hydraulic shock absorbers
afford maximum protection to human occupants upon crash; (2)
inherent
design makes possible protection for different loads, speeds and
displacements; and (3) maximum energy absorption is provided with
minimum weight, complexity and modification. Applicability on Air
Transports.
Although the human tests were made with the automobile as
the research vehicle, including restraints accompanied by quick
retraction of dangeroits projections, the hydraulic energy absorber may
be applied in air transport crash protection as follows: (1) attachment
to-seat tracks in a jet airliner; (2) distribution of absorber forces
in aircraft structure; and (3) individual absorbers on seat supports.
This paper includes calculations, designs and conclusions for maximum
human protection in aircraft utilizing hydraulic shock absorbers.
J. Aviation Med. 30(3):201, March 1959)
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Ryan, J. J.

1960 CMASH-DECELERATIOtI TESTS WITH HUMA4N SUBJECTS.
(Presented before the Fourth Annual Meeting of the Human Factors
Society, Boston, Mass., 14 Sept. 1960).
In Huzman Factors in
Technology, (New York: McGraw-Hill Book Co., 1962), Chapt. 15.

4,391
Ryan, J.J.
1961
HUMAN CRASH DECELERATION TESTS ON SEAT-BELTSý
(Paper, Annual Meeting of the Aerospace Med. Assoc., Chicago Ill.,
26 April 1961)
ABSTRACT: Tests have shown that seat-belt forces applied to the human subject
in deceleration are sinusoidal in character, are determined by the natural
frequency of the spring-mass system and by damping, and are dependent upon the
ti e history of the forces applied at the belt connections.
The development of
favorable seat-belt characteristics is described. The limiting forces are
dependent upon the ability of the pelvic bone system to transmit the sinusoidal
rearward and downward forces exerted by the belt on the body.
A secondary
problem is the rotation of the upper torso about the seat-belt after impact.
The results of these force applications from tests are noted.
Criteria of aircraft design are suggested to allowmaximum impacts without imobilizing injury,
permitting immediate evacuation.

4,392
Ryan, J.J.
1962
ADTOMOTTIVE HUMAN CRASH STUDIES
In Impact Acceleration Stress: Proceedings of a Symposium With a
Comprehensive Chronological Bibliography, National Academy of Sciences,
National Research Council, Publication No. 977. Pp 345-354.

ABSTRACT: The development of shfety devices for vehicles has required research
into the application of engineering principles for the mechanical reduction of
impact forces.
It has been shown that the forces exerted on a human supported
by a seat-belt may be reduced four times through proper engineering design of
the vehicle and the belt.
Further studies with human beings in the seat-belt
environment using the apparatus available require an extension of the engineerIng with bio-phyaics and applied medicine.
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HUMAN CRASH DECELERATION TESTS ON SEAT-BELTS.
1962
Ryan, J.J.
(1961 Annual Meeting of the Aero Medical Association, Chicago,
Aerospace Med. 33(2):167-174, Feb. 1962.

Ill., 26 April)

ABSTRACT: Tests have shown that seat-belt forces applied to the human subject
in decelre.ration are sinusoidal in character, are determined by the natural frequency of the spring-mass system and by damping, and are dependent upon the time
history of the forces rpplied at the belt connections.
The development of favorable seat-belt characteristics is described.
The limiting forces are dependent
upon the ability of the pelvic bone system to transmit the sinusoidal rearward and
downward forces exerted by the belt on the body. A secondary problem is the rotation of the upper torso about the seat-belt after impact.
The results of these
force applications from tests are noted. Criteria of air-craft design are suggested to allow maximum impacts without inmoblizing injury, permitting immediate evacUation.

4,394

Ryan, J.J.

1962
MECHANICAL REDUCTION OF IMPACT FORCES BY AUTOMOTIVE
DESIGN.
(Presented before the Annual Meeting of the American Med.
Assoc., New York, 27 June 1961)
Published in Research Review 6(2):1-37
by the National Safety Council, Chicago, June 1962.

4
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Ryan, J.J.

1962
REDUCTION IN CRASH FORCES.
In Cragun, M.K., ed., The Fifth Stapp Automotive Crash and Field
Demonstration Conference, Sept. 14-16, 1961, Pp. 48-89

4,396
Ryker, N. J. and S. h. Bartholomew
1951
DETERMINATION OF ACCELERATION
BY USE OF ACCELEROMETERS
(Prosthetic Devices Res. Proj., Inst. of Engr. Res., Univ. of Calif.,
Berkeley, Calif.)
Series 11, Issue 17, Sept. 1951.

4
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Ryker, N.J.
1962
MANNED SPACE FLIGHT
(North American Aviation, Inc., Space
and Information Systems
Division, Downey, Calif.) July 17-19,
1962.

ABSTRACT: Herein is described the
major difference between several
manned
space flight missions and their effect
upon the hardwatw design of spacecraft
sub-systems.

4,398
Ryabchikov, E.
1962
IN THE CITY OF 'THE CELESTIAL BROTHERS".
Trans. from Pravda (Moscow) (USSR)
Aug, 7,
(Office of Technical Services, Washington, 1962, p, 4.
D.C)
Nov. 9, 1962
63-13886
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4,399
Sabbagh, E.N.
1956
PERFORA;CE CHARACTERISTICS OF CUSHIONING !,ATERIALS
IMPACTED UNDER A HEAVY WEIGHT HIGH IMPACT SHCCK MACH1IN'E.
(Lowell Technological Institute Research Foundation, Miss.)
Rept. for Dec. 1954-Juie.1955, Contract No. AF18(600)-127,
Rept. No. TR-55-229, Feb. 1956.
ASTIAAD 90 856

ABSTRACT:
The energy absorption. characteristics of cushioning rv-terials
impacted under a heavy-weight high-impact shock machine (AD 90 917) are
reported as analyzed by an analog computer system.
Test specirK..
',ore
fabricated in the shape of circular cylinders; the diameter of the circular
bases was 24 in. and the thickness of the specimen was either 2, 4, or 6
inches.
Specimens for tests at standard conditions were stored fo'r 5 davs
on racks in an air-conditioned testfing room at 70 degrees F and 56P1 1i.
Cushioning materials tested at -67 'degrees F and 160 deg'rees F were coditioned in a temperature chamner for 3 to'4 hours prior to testing.
The
impacting har;ner had a static weight of '1.28 psi over the area of thl(
sample througiiout the tests.
The velocity of the hamnwr at the t iriT of
initial
contact varied from 20 to 50 fps in Increrents of 5 fps.
Graphs
of energy are presented for 36 materials.. Test results are also glvcn
in tabular form for certain valuLs of thickness and velocity in ordLr to
SIits
preaent strain data, values of resilience, and othor infor:-'tion.
for 15 additional materials, for which insufficient quantities were, availThe teets
able for complete tests,. are alsopresented in tabular fi(rm.
Wood
are the best eneigy absorbers.
show that the expard¶'i polystyrcr.en
fiberboard, high-density wool pads, and cane fiberboard, respectively,
follow the expanded polystyrenes in energy absorbing capacity.

4,400
Sabetay, 1.
1960
PREPARATIONS FOR LAUJNCHING A MAN•NED SATELLITE INTO SPACE
Stiinta si Tehnica 1960(10):14-15, 17

ABSTRACT:
Based on the successful recovery of two dogs in a Soviet biosatelliie
on August 19, 1960, the article deals with various preparations for launching
manned satellite
into space.
The USSR started examinations on the vital activit.y
of animals in hermetically closed cabins launched by a rocket to an altitude o0
I00-km-Ilready--in-949..One-of-th--og- was-jettis7n-d at ann-1titude of 90 kv
with the parachute opening after 3 sec. of free fall.
Thus, the dog had to su.,tain an, acceleration force 7 times greater than the terrestrial
gravity force.

/
I 13f7

ion~s of tiae ani.ralp launched and r,-coverThe behaviour and the phy}iological funt
At ;preed by the U5SR iin August 196) was watched by TV during the whole flight .
sent, the bio~ogit.ts art: studying the "2ffeccs of the flight orn the organisn.s of
All
two. dogs, mice, flies, plants, and micro,(es which were in the space ship.
man into
these experiments are only preparations for the 1.uriching of the first
(CARM)
space.

4,401
LA MALADIE DES TRANSPORTS MARITI ES, TERRESTRES,
1951
Saor'le, R.
(The Sea,
SON IMPORTANCE AUX AR.MES, SA TIIERAPEUTIQUE.
'AERIENS.
Military Importance and Its Therapy)
Ground and Motion Sickness; Its
Journal des Praticiens, Paris, 65:359-361, July 1951.

4,402
Sabrie R.
Nov.

ANTI-EMETIC DRUGS IN MOTION SICKNESS Prod Pharm 1".5'I-54,

1958
1958

4,403
Sachs,

1951
STATUS REPORT CATAPULT DEVELGP~E~qT PROGRAM
L.D. & G.E. Hirt
(Pitman-Dunn Laboratory, Frankford. Arsenal, Philadelphia)
ASTIA ATI 115678
May 1951.

ABSTRACT:

This is

a report of development,

performance tests, and vibration

4,404
Sachs.

L.D.
PROGRAM.

HISTORICAL SKETCHES OF THE CATAPULT DEVELOPMENT
1952
ASTIA AD 14 357

Motion sickness results from inadequate adaptation of medular,
ABSTRACT:
Not
cerebral, and spinal centers to continuous nonphysiological stimuli.
motion as such, but the rhythmical repetition of exterior stimuli disturbs
Vestibular, proprioceptive and visual senses take
the adaptive mechanism.
The receptors of the inner ear
part in the development of the symptoms.
A well-functioning layrinth has been
constitute a major etiological factor.
called a prerequisite to motion sickness.' The vagus is the effective nerve,

-

1,338i

-

and vagotonics are particularly prone to moticn sickness.
disturbance,

cerebral aneuhia,

optokinetic nystagnus,

Cir,.ulatery

shifting tersion-

and

stresses in the abdomen, and neurosis 0 re additional etiological factors.
The effectiveness of the German drug,"Vomex A" (beta-dimethylaminoethyl
bezhydryl ether-l,3-dimethyl-8-chloro-xanthine) is discussed and statistically
documented.

4,405
A STUDY OF LONGITUDINAL
1961
Sadoff, M., N.M. Mcradden, & D.R'. Heinle
STABILITY WITh MxPHASIS
AND
DAMPING
CONTROL PROBLEMS AT LOW AND NEGATIVE
Field, Calif.)
Moffett
Center,
Research
(Ames
CUES
CN EFFECTS OF MOTION
N62-70922.
NASA
1961.
Jan.
D-348,
Note
NASA Technical
ABSTRACT: An investigation was conducted in several types of simulators,
including the Johnsville centrifuge, and in-flight to assess the effects of
incomplete or spurious motion cues on pilot opinion and task performance over
Mast of Lhe tests were
a wide range of longitudinal short-period dynamics.
conducted with a conventional center stick; however, a brief evaluation in
the centrifuge of a pencil type side-arm controller was also made.

4,406
THE LAWS OF MOTION IN SPACE TRAVEL.
1949
Saenger, E.
Interavia 4:416

4,407
RADIOLOGICAL STUDY OF THE CERVICAL VERTEBRAEIN FLIGHT PILOTS
1959
Sais, V.
A.M.A. Proceedings, April, 1959
Abstract: It wa's the purpose of this study to determine the extent to which
high accelerations cause deformities of che spinal colunmn in jet pilots, particularly with relation to the cervical region. X-rays of 228 fighter pilots
revealed the following abnormalities: twelve subjects showed slightly flattened lordotic curvatures, in fifty-nine subjects the cervical, region showed a
stretched, straight-line profile, and in seveiiteen cases there was evidence
of inverted lordosis. The results are correlated to conditions prevailing
in

high-speed flight.

4,403
THE I:;FLUE:;CE OF
.92
Y Ve.)o, M. 1wane, M lshiizaki CL al
Saito, I.,
"FA.RT SZE AX;D ELeCTROACCELkATIGN ON THE CARDIAC FUNmCTIO:,. 'PART I.
CARDIOGRAPHIC FIIDINCS U7:DZR G A•ND THEIR RA.L~riO', TO riT FATALITY
In Tie Reports of the Aero-Medica1 Ldbratcry. Japanese Air Self D~fense
2(2):1-11, March 1962.
Forces, TachikawL, Japan.
ABSTRACT:
The alteration of ECG findings and the heart size were studied in fifteen
dogs under the positive G. 'The heart size was examined through X-ray movie
picture.
2.
The pulse rate increased in accord to higher G.
The alteration of ECG under G has taken place as following: sinus non3.
respiratory arrhythmia -- * supra-ventricular premature beat -4 nodal
rhytht. -- , paroxysmal ventricular tachycardia
ventricular fibrillation
death
\
I
cardiac arrest
•
When the nodal rhythm has lasted more than two to three minutes, these changes
were irreversible and dogs us'ually expired.
1.

4.
Both the size of the heart shadow and the difference of the area of systolic
and diastolic phase have increased suggesting the augmentation of the cardiac
Above 5 to 6 G, these have decreased, and on 10 G, there recognized
output.
(Author)
only minimal heart contraction.

4,409
THE INFLUENCC OF TRANSVERSE GON THE
1962
and M. Ishizaki
Saito, I.,
P1'-I-ONARY FUNCTION.
In The Reports of the Aero-Medical Laboratory, Japanese Air Self Defense
2(2):12-17, March 1962.
Forces, Tachikawa, Japan.
A! "'RACT:
1.
2.

3.
4.

The pulmonary function was studied under six transverse G while breathing
room air or 100% oxygen.
The vital capacity, Lnspiratory capacity and tidal capacity have increased
significantly when the subjects breathed IUJ3 oxygen instead of the room
air.
;s subjective findings, there appeared the dry cough, inspiratory difficulty
of breathing and also the prominent second pulmonary sound were noticed.
(Author)
The possible cause for these findings was discussed.

4,410
THE FLICKER FUSION FREQUENCY
1962
M. Iwane, M. Ishizaki et al.
Saito, I.,
AND POSITIVE G.
In The Reports of The Aero-Medical Laboratory, Japanese Air Self Defense
Forces, Tachikawa, Japan, 2(l):23-29, March 1962.
ABSTRACT:

The flicker fusion frequency threshold for both eyes was determined

A series of 73 runs were
expv!sed to positive acceleration.
on humarn sutjcts
made at dcceleration ranging one to five. G at Human Centrifuge, Tachikawa.
Tie flicker fusion frequency threshold decreased moderately 6%, 9%, 11.6% and
19.67 respectively at 2,3,4, and 5 G compared to the value of 1.4G on which
levels of G it is suspected there is no remarkable hemcdynavic changes.
In order to c'larify the cause of the decreasc of the flicker fusion frequency
threshold under higher G, the investigation was made while the subjects were
breathing low oxygen enough to prodvce low arterial saturation up to 60%,
revealing there are no changes in the threshold.
The real cause of the decrease
(Author)
obscure.
G isý still

in the flicker fusion frequency threshold under

4,411
G-LOAD DURING SPECIAL FLIGHT IN THE
1962
Saito, I.,
Y. Ueno, & M. Ibhizaki
T-33. Boei Eisei (National Defense Medical Journal) (Tokyo) 9(3):99-100,
March 1962

Four test pilots we..e used to determine .the g-loads during various
ABSTRACT:
For each manuuver the maxiimum g-load and the increase in the
airplane maneuvers.
The maneuvers tested were the vertical turn, loop, dive
rate of g ace given.
No adverse effects on visibility
recovery, the Immerman turn, and the clover leaf.
were found,.and no differences in sensations from those of centrifugal-gravity

simulators v-'re noted.,

(A.erospace Medicine 33(11):1397,

Nov.

1962)

4,412
EFiCTS OF ACCELERATION
1962
Saito, I.,
Y. Ueno, M. Ishizaki, & H. Fujihara
Boei Eisei (National Defense Medical Journal)
LOAD ON CIRCULATORY FUNCTION.
(iokyo) 9(3):26, March 1962

ABSTRACT:
Both men and dogs were exposed to forces of 5-10 g in a centrifugalIn dogs cardiac output decreased abruptly at 7-8 g and nearly
fcrce apparatus.
It appeared that the safe limit for life is at the point where
ceased at 10 g.
In the
nodal rhythm has been operating for no longer than 1 or 2 minutes.
majority of dogs there was no evidence to show a lack of blood in the brain.
In humans blackOrgans below the level of the heart were hyperemic as expected.
VAerospace Medicine 33(11):1397,
out occuried within a minute at 5-6 g.
Nov. 1962)

-
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4,413
1952 RiCjiFRlH4F S';T RAPPnOTI TRA STIPOLI AcrruRATORI DI
Sala, 0. ar.d G. Pivotti
ALTO VALkRE F'T•ICO E KISPOSTA VISTIBOLARE (INI't TICATIONS ON TiE RELATIONS BETEWU
AND VESTIBULAR RESPONSE) Bollettino della
STIL'LI OF HIGHi INTENSITY
ACCFLERATION
(Napoli), 28(11):1750-1753
sL._=a
italiana e•It blI.,Ja
Soit

The correlation of the amount and duration of angular acceleration witb.
ABSTRACT:
postrotatory nystagmus was established ex3erimentally on 15 rabbits at angular
accelerations higher than 666 degrees/sec . In that range, increases of angular
deceleration were not followed by a proportional increase in the duration of
nystagmus and in the number of eye movements (as was the case at lower accelera-

tions).

4,414
1953 SUI CARATTERI DEL NISTAGMO VESTIBOLARE
0., and G. Pivotti
EVOCATO DA STIMOLI ACCELERATORI DI MOLTO ALTO VkLORE FISICO (ON THE
CHARACTERISTICS OF VESTIBULAR NYSTAGMUS EVOKED BY ACCELERATORY STIMIULI
OF VERY HIGH PHYSICAL VALUE)
Bolletino della Sncieta italiana di biologia sperimentale, (Napoli)
In Italian.
Jan. 1953.
29 (1): 104-106.

Sala,

High acularations (3500°/5ec. for 12011000 "'f a se.n-d) did
ABSTRACT:
This response is usually
not induce a nystagmic response in guinea pigs.
a vestibular
However,
centers.
vestibular
the
in
changes
produced by
nystagmic response was obtained by successive moderate accelerations.

.4,415
1877 PHYSIOLOGIE EXPERIMENTALE.
Salathe. A.
251-272, (In French)
III.

Traveux du Laboratoire de M. Mare•y

Salathe, in his classical studies on the effects of gravita tion, first
ABSTRACT:
used clearly formulated questions to attack the problem on centrifugal effects
For his animal experiments he used a horizontal centrifuge 1.50 m.
(1877'.
A simple arrangement permitted the recording or respira(4.92 ft) in diameter.
tion while the centrifuge was running.

4,416
1877 DE L'ANEMIE ET DE LA CONGESTION CEREBRALE PROVOQUE
Salathe, A.
MECANIQUEMENT CHEZ LES ANIMAUX PAR L'ATTITUDE VERTICALE OU PAR al
(Concerning Anemia and the Cerebral Congest on
MOUVEMENT GIRATOIRE
Animals by Vertical Position or by & Gyra ory
in
Caused
Mechanically

Motion)
Physiol.

Exper.

3: 251-272
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4,417
Salaznev, V.P.
SATELLITE)

1958
ISKI;USTVE.)NNYY SPR1NIK ZEYIl (ARTIFICIAT,
(Moscow: Oborongis, 1958)

EARTli

ABSTRACT: On the basis of domestic and foreign, chiefly American sources,
the author discusses the theoretical problems involved in the construction
and launching of Soviet artificial satellites, specifically Sputnik I, the
world's first.
He indicates the path to be followed by scientists in solving the problem of conquering space, mentioning past and future difficulties,
and pointing out the main problems the artificial satellites will solve.
He reviews the successive stage in the conquest of space, beginning with the
launching of the unmanned earth .atellite and ending with the establishment
of interplanetary space stations and the use of space ships.
Several models
of the earth satellite, celestial rockets, and space htations are described.
The principles of control and celestial orientation of the artificial satellite during its orbital flight are reviewed, and a description is given of
the most important instruments installed in the satellite.
(CART)

4,418
Salis, G.
Oct. 1958
SOME TESTS ON BEFAB 'SAFELA.•D'
SAFETY BARRIERS
(Advisory
Group
for
Aeronautical
Research
and
Development)
22-0,
O
An ??7 ,69.
?WAL

1

SUYIZARY,:
This Report describes results obtained during tests carried out at
the Italian Air Force Test Centre on a device known as the Befab 'Safeland'
Barrier, the object of which is to arrest jet aircraft in short distances.
Tests were carried out with two types of barrier, the 4-3F and the 6-3F, using
DH. 100, Fiat G. 80, F86E and F.84F aircraft.
The results show that it is
possible to arrest jet aircraft in landing or takeoff, in relatively short
distances and with an almost constant longitudinal deceleration of about 1 g.
Braking action is smwt' e"nouah not to affect the pilot and damage to the aircraft is easily
zr. -I squadron second line nrintenance_ %ezrice.
During the tests it was found that some precautions were necessary in setting
up the arresting net ir.order to guarantee good operation of the barriers.
Setting up of the unit is simple and quick, and docs not require any preliminary
ground preparation.
Maintenance is simple .id straightforward.

4,419
Salonna, F., & L. Carbonara
1956
AZIONE DI ALCUNI iARMACI SEDATIVI SULLA
REFLETTIVITA VESTIBOLARE (EFFECT OF SOME SEDATIVES ON VESTIBULAR REFLEXES).
Archivio italiano di otologia rinologia e laringologia (Milanoý 64(4):507-513
July-Aug. 1956
ABSTRACT:
The administration of a barbiturate, Luminal (phenylethylmalonyl uric
acid), and a paraaminobenzoic acid derivative, Nevanide (diethylammuwnium paraaminobenzoate) to guinea pigs prior to rotatory stimulation induced a derrease in
post-rotatory nystagmus.
Vestibular reflexes were more pronounced and of shorter
duration for Luminal, and moderate and of longer duration for Nevanide.
The
dosage required to obtain a decrease in vestibuidc ceflaxes was higher for'Luminal
than for Nevanide.

4
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4,420
1960
and C. Walcott
RECEPTOR IN THE SPIDER.

Salpeter, M.M.
V1BRATION•

AN ELECTRON MICROSCOPICAL STkDY OF A
Exp Neurol. 2:232-50,
June 196ýi

4,421
STUDIES IN ORTHOSTATIC VENOCONSTRICTION.
1956
Salzman, E. W1., & S. D. Leverett
ROLE OF THE CAROTID
II.
ACCELERATION.
DURING
VENOCONSTRUCTION
I. PERIPHERAL
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
SINUS MECHANISM..
WADC TR 56-483; ASTIA AD-97 298; Sept. 1956
A technique for demonstrating active venous constriction has been
ABSTRACT:
Validation of the technique
developed, using miniature intravascular balloons.
was performed in vitro and by drug studies and direct stimulation of the sympatheActive venous constriction was demonstrated in dogs during
tic chain in vivo.
The magnitude of the venous response was strongacceleration on the centrifuge.
The
ly correlated with the animals' ability to maintain arterial pressure.
importance of the venous system in supporting the circulation under a hydrostatic
The demonstration of peripheral venoconstriction during common
load is discussed.
carotid artery occlusion implicated the carotid sinus mechanism in the control of
Deafferentation of the aortic arch by cervical vagotomy
peripheral venous tone.
Venoconstriction was correenhanced the venous response to carotid occlusion.
lated with arteriolar constriction of peripheral venomotion and arteriolar
(AUTHOR)
reactivity is suggested.

4,422

"ACCELERATION AND

1956
Leverett
ORTHOSTASIS.

Circulation Res.

4(5):540-545.

Salzman,

E.W.

and S.D.

Sept.

PERIPHERAL VENOCONSTRICTION DURING
1956.

Using a miniature balloon techni',ue, peripheral vaso-constriction
ABSTRACT:
in dogs given two types of centrifuge runs; one in which a peak of
wa: •=a."rUc
3 g was reached in 3 to 4 seconds and held for a 15 second plateau, and the other
in which the acceleration was gradually increased at the rate of 1 g per 10
By eliminating the constriction with Dibenzyline, an adrenergic blockseconds.
.ing agent, the semiquantitativp iiterpretation of results was made possible.
Active peripheral venocor.'.driction was observed in dogs exposed to' centrifugal
The magnitude of the venoconstrictor response was strongly
acceleration.
pressure, suggesting
correlated with the animal's ability to maintain arterial
the importance of contraction of the venous reservoir in the support of cardiac,
output under a hydrostatic load.

4,423
Salzman, E. W.'
OCCLUSION.

REFLEX PERIPHERAL VENOCONSTRICTION INDUCED BY CAROTID
1957
Circulation. Res. 5:149-152.

"1
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4,424
Sampson, Philip •., Edwin H. Elkin, James Hcrret & Robert Nelsen
1960 HEAD
AND EYE TRACKING I'l RESPONSE TO VEIOCITY AN;D ACCELERATION INPI'TS
(Institute for Applied Experimental Psychology, Tufts University, Medford,
Massachusetts)
O1'*-c .,f Naval Research Contract No. Nonr 494(16)
Project No. N.R. 144-122, April 1960.
ASTIA AD 237445
ABSTRACT:
This study was conducted to find out how well visual tracking could
take place when both the head and eyes were free to follow moving targets, and
to discuss the relevance of the findings to the notion of using the eye as a
control mechanism.
The target used in this experiment swung horizontally about
the subject at three different velocities (30, 60, and 90 / sec.) and three
accelerations (5,
20, and 450/ sec. ).
The tracking e ror recoid obtained
indicated that the eye was able to track the targets within the same tolerances
reported for eye tracking when the head was fixed.
In addition there was the
suggestion that by permitting both head and eye movements, higher velocities
could be tracked than by the eyes alone.
A r'-asonable constant head lead angle was toO~id for the constant velocity
inputs which varied with the magnitude of the input.
Various implications of
this finding were discussed.
An electric circuit analog was developed for part of the data ad used to
predict head and eye output in response to acceleration inputs, using constants
derived from the velocity input data.
The agreement between the obtained and the
predicted function appeared promising.

4,425
Sand,

A.
1940 THE MECHANISt OF THEACUSTOLATERAL SENSE ORGANS IN FISHES WITH
SPECIAL REFERENCE TO P BLEMS IN THE PHYS'OWLOGY OF THE SEMI-CIRCULAR
CANALS Proc. Royal Soc Med. 33:741-750

4,426
Sinder, E.C.
1960 STRESS EFFECTS ON CASTRO-INTESTINAL PHYSIOLOGY
(Aerospace Medical Division, Wright Air Development Division, Dayton,
Project 7163(805), Inter al

Ohio)

ABSTRACT:
The objective of this research is to determine the effects of
vibrational stress upon the function and physiology of the gastro-intestinal
tract.
The functions to be -:Ludied are diLestion, nutrient absorption, rate
of food passage, and nutrie,it requirements.
Digestion studies will include
estimates .of calcium, phosphorus, and nitrogen retention.
The absorption
rates of glucose, one fatty ac:id, one amino acid, one vitamin, calcium, and
The above factors will
phosphorus, shall be determind using radioisotopes.
be studied in rats under diff rent frequencies of vibration as well as different
durations of exposure.

i.

-

4,427
Sant,., G.P.
In U.S.

IN; FJECTIO:; SEJAZ 1)1 i,;';.
1955 ACuLE':ý:C.1:- I0E:;:.S
,
Assistant Si.cret,,ry of Dcfense (Re,,e.eirch and D.v

Washing ton D.C., Shoc k and ,'ibration B½ I ,ctin Nno.
ASTIA AD-94 697

22. Sippl k

4,428
Santos,

F.R. dos
1952
SALTO PARAQUEDAS, DECISAO E PROBLEMAS.
(PARACHUTE JU`MPING: DECISION AND PROBLEMS.)
Imprensa medica (Ric le Janeiro), ý8 (459) : 51-67

ABSTRACT: The decision to bail out from an airplane is influenced by factors
relaped to the aircraft (type, condition, position in the air, velocitv, and
degree of maneuverabi ity), by factors related to the altitude (degree pf
anoxia temperature, and distance from anti-aircraft fire in combat),' b. terrain
features, and by atrrospheric crnditions.
Factors dc _rmining the degree of
safety during the jump are as follows: acceleration during free fall, deceleration during opening .)f the parachute, and impact on hittirg the ground.
An analysis of' 50 fatal instarces (17.5%) out of 400 emergency bailouts revealed the following causes: (I) bail'out elevation was too low, 48%; (2) the
parachute got caught in the plane, 10%; (3) the subject was hit by the plane
during fall, 20%; and (4) other causes (parachute was improperly adjusted prior
to ju:p, pirachutc Laught fire from burning plane, droning of airman), 22".
Bone fractures on hitting the ground occurred three times less in experienced
parachute jumpers than in those who had never jumped.
In conclusion, the most
itpor.tant reasons for the unsuccessful outcome of emergency bailouts are sumnarized.

4,429
T11E CORONARY HEYDDYNA*,iC RESPONSE TO EN1961
Sapirstein, L. A. & E. Ogden
VIRONMNT.
(USAF Aero Syst. Div., Wright-Patterson, AFB, Ohio) ASD TR 61-161, Nov. 1961

4,430
Sarnoff, C. A. and J. C. Mebane
1958
EPISODIC PSYCHOGENIC G FORCE
A STUDY OF THREE CASES.
INTOLERANCE.
J. of Aviation Medicine 29(4):287-290, April 1958.

---

_--ABSTRACT: _Intolerance to G forces was exhibited by three millitary aviation .
students, referred for study by the flight surgeons of their training organizations, which had become noticeable during acrobatic flying.
None had
unusual physical or neurologic findings but all possessed disturbed personality
patterns and developed incapacitating anxiety under stress.

"
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Saruta, N. & K. Shimizu 1959
FORCE ON LIVING BEINGS.
Kyushu J. Med.

A STUDY ON THE EFFFCT OF A CENTRIFUGAL

Sci. 10:251.

ABSTRACT:
Insects (a vivaparous fly, the Sarcophaga peregrina) and plants
(Piaseolus aureus)
were subjected to multiples of G for the entire duration
of their growth in order to study the effect of. centrifugal force on the
various stages of their biological cycle.
Of 40 larvae subjected to 20 G, eight died during the first week and the
others did not go through the metamorphosis until the stage of the perfect
insect.
Of an equal number of larvae subjected to 9 G, four died during
the first week and only, eight developed into a perfect insect.
Of the larvae subjected to 4 G none died and 25 reached the insect stage.
Tbviously, all of the 40 control larvae lived and went through the entire
process of evolution.

4,432
Sasaki, Frank T., Norman F. Eslinger & Glen L. Neidhardt 1959 MODEL TESTS
AND STUDIES OF THE PROBLEMS OF DYNAMIC TENSIONS IN AIRCRAFT-ARRESTING
GEAR CABLES
(American M.chine & Foundry Company, Mechanics Research Division) Contract
No. Ar 33(616)-5282
.WADC TR 59-495 Project No. 1351-60716 Oct. 1959
ASTIA AD 237 294
ABSTRACT:
Tit. results of tests performed on a one-tenth scale model aircraft
arresting gear are reported.
The model incorporated a means of cable tension
alleviation and was designed to have dy-'amic similitude to a full-scale
arresting gear.
The purpose of the test program was to obtain experimental
verification of an analytical method, ueveloped under this same contract, for
determining cable tensions in an arresting gear with the inclusion of tension
alleviation.
Comparisons between actual and calculated cable tension curves are presented
and show close agrLernent.
It is, therefore, concluded that the analytical
method can be used in order to determine cable behavior in an arresting gear
with sufficient accuracy.
Moreover, the method is a practical one.

4,433

Sauers, W. F.

April 1943

IN CG-4A GLIDER.

craft Lab.)

TEST FLIGHT OF PRONE POSITION FLIGHT CONTROLS INSTALLED

(Inter-Office Memo, Glider Branch to Design Branch, Air-

2 April,

1943.
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4,434
EFFECTS OF ACCELERATION ON MAN.
1945
Savely, H.E.
(War Depart., Air Forces) TSELA-3-697-11, Feb. 28,

1945.

Appendix 1

4i435
Savely, H.E., W.H. Ames, & H.M. Sweeney
1946
LABORATORY TESTS OF
CATAPULT EJECTION SEAT USING HIUMAN SUBJECTS.
(AMC, Wright Field, Dayton, Ohio) Memo Rept. TSEAA 695-66C
ASTIA ATI 119947
Oct.. 1946.
ABSTRACT: The purpose of this report is to present the results of ejection
seat experiments on the 30-foot test tower using the T2 catapult.
Successful
utulization of the present type catapult ejection seat requires a solution to
the following problems:
(a) Reduction of the added acceleration imposed or
the occupant because of the effects of cushioning, compression of the body,
and slipping forward in the seat.
(b) Provision of safeguards against extreme
flexion or extension of the neck during the ejection stroke.
Befoire human
subjects are used with the next higher fractional charge of cartridges of
Type IOW 6030-S, namely the 67-7-gram charge, either in aircraft or in experimental tests, a larger number of subjects should be used with the lower fractional charges in order to find a solution to the problems detailed in this
report.
An indoctrination program inivolving ejection on a test tower should
be required of all personnel flying'airplanes equipped with ejection seats.
The two 100-foot test towers now under construction will provide experimental
conditions more nearly simulating those in aircraft.

4,436
SavcLy, H. E.
1952
HUMAN PROBLEMS IN ESCAPE FROM HIGH-SPEED AIRCRAFT.
Air Univ. Quart. Rev., 5 (2): 65-67.
ABSTRACT:
(1) The use of high-pressure masks, breathing helmets, and
elas.ic vests has proven disadvantageous (painful distension of unprotected
facial areas, pooling of blood in the limbs, leakages through the masks). (2) Determinations of human acceleration tolerance by means of catapult devices revealed that an average of 20 g's for 1/10 second, or 25 g's for .01
second is withstood without injury. The rate of application of the ejecting force has an influence on the interaction between man and seat; slower
application of force will make higher ejection velocities tolerable. (3) Measurements carried out on the linear decelerator (deceleration cart)
have shown that man can tolerate up to 45 g's wearing a simple crash harness.
The rate of application of the decelerating force determines again the effect
on the human organizm (shock signs were observed at deceleration ratet-b
1360 g/sec., while a rate of' 493 g/sec. caused no ill effects at decelerations up to 40 g).
Experimental investigations of decelerations of longer
duration with the body rotating in one or more planes are still
outstanding.
(4) Wind-blast effects were measured under simulated conditions in windtunnel tests on unprotected humans at wind speeds up to 425 m.p.h. (normal

-
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bailouts) and up to 470 m.p.h. -(test seat ejections).
Blasts at sonic speeds
were directed at dummies wearing an A-13A oxygen mask and U.S. Air Force F-3
helmets.
Tissues of the body protected from the direct force showed no ill
effects.
Medium-weight winter flying clothing affords ample protection
against high-altitude temperatures (up to 80,000 ft.)

4,437
Savely, H.E.
1955
THE PHYSIOLOGY OF ESCAPE
(Paper, Symposium on Escape from High Performance Aircraft,

Oct.

1955)

4,438
Savely, H.E., & J.P. Henry
1957
J. Aviation Med. 28'(6):531-534

A NEW LOOK AT AVIATION PHYSIOLOGY

4',439
Savoini, C. S., G. A. Reed, & H. W. Burnette
1962
AUTOMATIC COMPUTER PROCESSING OF CH'IMPANZEE PHYSIOLOGICAL AND PSYCHOMOTOR DATA.
(Paper, 33rd Annual
Meeting of the Aerospace Medical Assoc., 9-12 April 1962, Atlanti. City,
N.J.)

ABSTRACT: The Computation Division at Holloman AFB was able to process automatically chimpanzee physiological 'and'psychomotor data from centrifuge tests conducted at the University of Southern California by the Aeromedical Field Laboratory.
The magnetic tape playback speed-up technique, the analog computer technique of
handling physiological data, and the digital computer processing of physiological
and psychomotor data are described.
The psychomotor data was processed thru a
unique method that allowcd'the ,computer to recognize the psychomotor behavior as
well as reaction time.
(Aerospace Medicine 33(3):350-351, March 1962)

4,440
Sawyer, E.V.
1951 LANDING OF SPACECRAFT
Brit. Tnterplan. Soc. J.
10:300-301, Nov.

1951

ABSTRACT: The most efficient braking device is the parachute drag brake
(also known as "drogue chute" or "parabrake").
It is controlled by a drag
-_--cord.passing through- rings-on the skirt of the canopy so that the drag force
ca., be varied

4
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4,441
THE ACTION OF SOME SYMPATHICOMIMETIC SUBSTANCES
1961
Scano, A. and G. Meineri
ON RESISTANCE TO POSITIVE ACCELERATION.
In Riv. Med. Aero. 24:335-342, July-Sept. 1961 (Italy).

4,442
RESEARCH ON ACCELERATIONS IN ITALY
1961
Scano, A.
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Committee on
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)

4,443
STRUMENTO DI INDAGINE E DI ADDESTRAMENTO
LA CENTRIFUGA UMANA:
1962
Scano, A.,
Rivista di
INSTRUMENT OF RESEARCH AND TRAINING)
(THE HUMAN CENTRIFUGE:
medicina'aeronautica e spaziale (Roma) 25(l):121-130, Jan.-Mar. 1962
ABSTRACT: The human centrifuge was developed to simulate accelerations of various
speeds,' directions,' and durations analogous to those of aircraft in order to
study the physiological reactions of humans exposed to them. The first centrifuge
It was built in 1818 in a
of note, however, was used to treat mental disorders.
Berlin psychiatric clinic, rotated at 40-50 turns per minute, and managed to
In 1877, Salathe used a small centrifuge of
attain 5 g at the outer arm level.
1.5 meters in diameter for acceleration studies in small animals, and in 1898,
Wenusch constructed a centrifuge with a maxitmum velocity of rotation to about 8
It was not until 30 years later in Germany
g, also for treating mental disorders.
centrifuge for research purposes
h'iman
first
the
that
States
and in the United
In 1938, the Center of Studies and Research in Aviation Medicine,
was developed.
The latter
Torino, constructed the first Italian centrifuge which attained 20 g.
apparatus is described and illustrated, and its modifications (eventually between
(J. Aerospace
I and 33 g was attained) and research possibilities are explored.
Medicine 33(10):1280, Oct. 1962)

4,444
THE INFLUENCE OF BODY POSITION UPON ALTITUDE
1938-39
Schafer, E.
der Korperhaltung auf die Hohenfestigkeit)
Einfluss
den
(Uber
TOLERANCE.
Luftfahrtmed., 3:257-266
ABSTRACT: The effects of postion on the heart, circulation and general
condition were studied using 8 male aviators as subjects, during ascent,
descent and level flight in a low pressure chamber at 6500 m. In the recumbent
position, the diastolic blood pressure dropped but the ircrease in pressure
The pulse rate attained the same
amplitude was the highest in this position.
frequency in all positions at a level of 6500 m.
Danger of collapse in the standing position is produced by orthostatic factors
as well as by oxygen deficiency. (Q. Aviation Med., 11(l):51-52)

" 1,350 "
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Schaefer, Hans

1947

ELECTROPHYSIOLOGY
ASTIA ATI 12793

WORK ON PHYSIOLOGY OF THE CIRCULATORY SYSTEM AND ON

(BEITRAEGE ZUER KRISLAUFPHYSIOLOGIE UND ELEKTROPHYSIOLOGIE)

4

ABSTRACT: The author reviews the research work and accomplishments of the
division of experimental pathology and therapy of the W.G. Kerkhoff institute of
Bad Nauheim. A four-stage amplifying apparatus was constructed for the recording
of the potentials of the heart, the heart nerves, and muscles. Among the subjects
studied are listed electrophysiology of the circulatory system, cardiac reflexes,
sensitivity as a diseasefactor, anoxemia, tetanus, choline esterase, and
coronary circulation.

4,446
Schaefer, J., & S. Kubicki
1956
ZUR ABLEITUNG VON EEG (EKG UND AUGENNYSTAGMUS)
BEI DREk'BEWEGUNGEN
(RECORDING OF EEG (ECG AND EYE NYSTAGMUS) IN ROTATORY
MOVEMENTS)
Zeitschrift fur die gesamte experimentelle Medizin (Berlin)
128(l):50-54, Nov. 1956
ABSTRACT:
An apparatus is described which permits the simultaneous registration
of the vestibular optic nystagmus induced by rotation together with the effect
of centrifugal forces on the electroencephalogram and electrocardiogram.
A
s-mall laboratory animal may be rotated and nystamgus, EEG and ECG recorded
electrically during rotation.

(

4,447
Schaefer, K.E.,
(New York:

ENVIRONMENTAL EFFECTS ON CONSCIOUSNESS.
ed.
1962
The MacMillan Co., 1962)

ABSTRACT: Proceedings of the First InLernatfonal Sympositum on Submarine and
Space Medicine, U.S. Submarine Base, New London, Conn., Sept. 8-12, 1958.
Conte:.ts include:
'Noell, W.K., Effects of Higiý and Low Oxygen Tension on the Visual System;
Wing, K.G., Effects of Certain Environmental Changes Upon the Cochlear
Response of the Cat;
Therman, P.O., Neurophysiological Effects of Carbon Dioxide;
Stein, S.N., The Neurophysiological Effects of Oxygen Under High Pressure;
Taylor, H.J,, Neurophysiological Effects of Nitroeen;
Davis, H., The Problem of Consciousness;
Graybiel, A., Orientation in Space, with Particular Reference to Vestibular
Functions;
S....
Gerathewohl, S.J., Effect of Gravity-Free State;

_
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1959
A REPRESENTATIVE BIBLIOGRAPHY OF
Schaefer, V.H. and R.G. Ulmer
RESEARCH IN LOW-FREQUENCY MECHANICAL VIBRATION.
12 November 1959
U.S. Army Med. Reb. Ldb. Rep. 405:1-27,

4,449
Schafer, G. E. and R. T. Gallagher
Flying Safety 8:18-22, July 1952

1952

ILLUSIONS

'1,450
ROTATING PENDULUM ACCELEROMETER
1961
Schalkowsky, S., & H. F. Blazek
American Rocket Society J. 31(4):469-473, Apr. 1961

ABSTRACT:
The basic features of precision accelerometers particularly adapted to
the measurement of slowly varying low level accelerAtions and their specific
The contrast between the rotating
applications to space vehicles are considered.
pendulum and conventional approaches to accelerometer instrumentation is discussed.

(JPL)

4,451
1952 GEDANKEN EINES ASTRONOMEN ZUR WELTRAUIFAHRT (THOUGHTS
W. Schaub
ASTRONOMER ON ASTRONAUTICS) Weltraumfahrt 3:34-38,,April 1952

OF AN

4,452
1960
SOME WEIGHT CONSIDERATIONS FOR MANNED LUNAR MISSIONS
Schechter, H. B.
American Rocket Society 3. 30(2):195-197, Feb. 1960
The total weight requirements for three possible types of manned,
ABSTRACT:
round-trip, soft-landing lunar missions are investigated, all starting out from
The fi:st
a space station circling the earth at an altitude of about 350 miles.
and second missions follow direct hit flight trajectories and employ chemical

Thrust magnitudes needed are determined
and nuclear power plants, respectively.
The third
by imposing an initial landing deceleration load factor of 3 earth g.
mission makes use of a nuclear power plant as a sort of "ferry boat" to reach a
circular orbit around the moon, whereas for the landing and ascent portions at
After rendezvous
the moon, the final payload is propelled by chemical rockets.
with and attachment to the orbiting ferry boat, the payload is returned to the
earth space station.

-
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4,453
Scheele, Leonard A. 1957 SUMMARY O? MEDICAL ASPECTS OF AUTOMOBILE CRASH'
INJURIES AND DEATHS
The Journal of the American Medical Association, Vol. 163, No. 4, Jan. 26,
1957
ABSTRACT: Motor-vehi'cle acidents represent a health problem of tremendous
significance.
They'demand attention as insistently as any epidemic disease.
They represent the interaction of the driver, the vehicle, and the road as
host, agent, and environment respectively. The d-iver requires study just
as do the other two elements, and the licensing of drivers calls for a more
extensive medical evaluation than is now provided.
A cooperative effort
is necessary in which manufacturers, traffic engineers, law-enforcing
agencies, and the medical profession will concentrate on the solution of

this urgent problem.

4,454
Scheetz, H.A. and G.J. Hasslacher, III
1959
DESIGN AND EVALUATION OF
THE DROP TOWER FACILITY FOR SHOCK TESTING.
(Pennsylvania State U.,
University Park) Technical rept. no. 17,
ASTIA AD-235 360, 15 Sept. 1959

ABSTRACT: A drop tower shock testing facility for testing small end items
such as panel type milliammeters was constructed.
A combination pneumatichydraulic decelerator utilizin g a standard automobile tire was developed.
The shock pulse produced was free of high frequency ringing and secondary
impacts.
The differential equations of motion for the deceleration cycle were
derived and used to analyze the impactor displacement, velocity and acceleratioa.
The effects of damping on the shock pulse were studied.
Curves showing typical
shock pulses for heights up to 60 feet are presented.
(Author)

4,455
Schelhorn, A. E.
1959 A STUDY OF THE DYNAMIC RESPONSE CHARACTERISTICS OF
FLIGHT SIMULATORS (Wright Air Development Center, Wright-Patterson,
AFB, Ohio) WADC Technical Report 59-98, April 1959, ASTIA AD-210

566.

4,456

Schellong, F. & M. Heinemeir 1933 UBER DIE KREISLAUFREGULATION IN AUFRECHTER
KORPERSTELLUNG UND IHRE STORUNGEN (Concerning the Circulatory Regulat~ions
in Perpendicular Body Position and Their Disturbances)
Zeitschrift fir die gesamte experimentelle Medizin (Berlin) 89: 49-60

.
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Scher, S. H. 1948 PILOT ESCAPE FROM SPINNING AIRPLANES AS DETERMINED
FROM FREE-SPINNING-TUNNEL TESTS (National Advisory Committee for
Research Memo. No. LSD28.
Aeronautics, Washington, D. C.)

Sept. 9,

1948.

4,458
Scher, S. H.

1951

PILOT ESCAPE FROM SPINNING AIRPLANES AS DETERMINED

(National Advisory Committee for
FROM FREE-SPINNING-TUNNEL TESTS.
Oct. 1951.
Aeronautics, Washington, D. C.)
Procedure for pilot escape from spinning airplanes has been
ABSTRACT:
determined by means of tests in which pilot escape was simulated from 21
airplane models spinning in the Langley 20-foot, free-spinning tunnel.
The results in general indicated that the pilot should bail-out of the
outboard side. Calculated centripetal accelerations acting on the pilot

during a spin are presented.

4,459
INVESTIGATION OF THE ACCELERATION
1952
Scherberg, M.G., & H. Ferguson
AND JOLT HISTORIES DURING ESCAPE FROM HIGH SPEED AIRCRAFT

(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC Tk 52 278,
ASTIA AD-5010
Oct. 1952.

TRACT: Accelerations having short durations (less than 5 sec) and orders
magnitude above 2 g were represented by the equation of-motion, X = K x 2,
ere ; and x are the velocity and acceleration, respectively, and K is a
Calculations of the maximum acceleration expected at a
sitive constant.
gi en time (t) after the initiation of escape were made to obtain upper bounds
f r escape acceleration histories depending only on the initial velocity of
Graphs of these upper bounds are given for t'- 0.5 to 4.0 se- r-d
es ape.
For upper
fo initial speeds at 200-mph intervals, froma 400 to 1800 mph.
bo nds from t - 0.0 to 0.5, the method was nct applicable; an alternate method
Graphs which show the rate of onset of accelerais given for these values.
represented by the third derivative "x*) as a
and
jolt
a
as
ti n (defined
are included for initial speeds from 400
acceleration
initial
the
fu ction of
to the upper-bound results, the
Contrary
intervals.
200-mph
in
to 1800 mph
JoAt results appeared to be valied at transonic and supersonic as well as at
This differential
heoretically, around the calves than around the thighs.
leggings.
by
is iot provided
(e) It is suggested that the tilt table is a valuable testing instrument
for anti- "g" devices.
A
o

/
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4,460
PARACHUTE OPENING SHOCK
1950
Scheubel, F. N.
In German Aviation Medicine.. World War 11
(Government Printing Office, Washington, D. C.)

Vol.

I,

pp.

599-611

4,461
Scheuler, 0.,
1959
SPACE FLIGHT SIMULATORS.
In Alperin,, M. and H.F. Gregory, Eds., Vistas in Astronautics
( Nev York: Pergamon Press, Ltd. ) V,.
II

4,462
Schiele, J. S., & H. B. W. Sheasby
1961,
RUNWAY DECELERATION TESTS WITH WESTINGIIOUSE DECELOSTAT CONTROLLER EQUIPMENT.
(Central Experimental & Proving
Establishment, Canada) Addendum No. 1 to CEPE Rept. No. 1536; ASTIA AD-261
243; May 1961

SUXUARY:
The Cosmopolitan anti-skid brake tests proved the Westinghouse Decelostat System to be reliable and effective in stopping the aircraft without tire
damage.
Although the operation of the system was not as smooth as that of
comparable equipment now in service, it was considered satisfactory for installation on all Cosmopolitan Aircraft.
(AUTHOR)

4,463
Schinkl, K.
1957
THE EFFECT OF AIRCRAFT SPINS ON THE HUMAN BODY,
(Einwirkung des Trudelvorganges auf den menschlichen Korper)
Zeitschrift fur Flugwissenschaften ( Braunschweig), 5(8),: 221-227

ABSTRACT: The effects of the radial and angular accelerations generated in
a spin of an aeroplane on the human body are discussed.
The danger from
radial and angular accelerations is threefold: (1) the impairment of free
movements of body and limbs, the weight of which is increased many times as
the result of acceleration, (2) the impairment of vision and consciousness
due to impeded cerebral circ lation at certain iositions of the body during
the spin, and (3) the impairment of the sense of direction becaus=' of
incompatible information from the visual senses and the vestibular system.
The receptors in these organs are greatly overstimulated by the angular
accelerations of the spin. Certain prophylactic measures are reviewed.

4,464
Schlang, H.A., A.L. Hasleys & R.J. Pearson, Jr.
1957
COARCTATION OF THE
AORTA WITH RESISTANCE TO BLACKOUT FROM ACCELERATION FORCES.
U'.S. Armed Forces Med. J. (4ash) 8(5):725-729.
May 1957.

I
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4,465
Schlomka,

G.
Kli n.,

1938
EFFECT OF FLYING ON THE CIRCULATION.
1: 421-423

SMed.
ABSTRACT: Flying makes two special claims on the circulation.
One arises
from the accelerations occurring in precipitate flying when the plane curves
or is intercepted; these accelerations affect the circulation directly;
the
other claim comes from the indirect effect of the heart on the deficient 02
saturation of the blood.
The blood displacement appearing from the effect of
centrifugal accelerations- there takes place, according to the opinions of
many workers, a "coagulaton" of the blood in the vessels of the lower part of
the body at the expense of the cranial vascular regions - seems to cor.stitute
the true circulatory dynamic factor at such accelerations.
This blood displacement means, hemodynamically, for the circulation the same Lhing a4 a
sudden vasomotor failure, although the clinical phenomena do not exactly
resemble the latter.
At attempts to restrain failure of circulation in high
.accelerations, the author warns of the use of abdominal muscular pressure,
as there is the fear that it is done more or less in the shape of the Va'salva
pressure which leads, because of the lessening blood influx into the right
ventricle, to an undesired premature failure of the circulation.
Raising of
&J~a. acc•.P.1tAon endurance by crouched Posture and consequent conftnement of
respiration and the squeezing out of the blood reservoir of the abdominal
viscera appears possible if this measure can be carried out the flying practice.
For very considerable accelerations the possibilities of the swilging seat
are pointed out.
THE INFLUENCE OF SPEED IS OF GREAT IMPORTANCE TO THE CIRCULATION . TIlE MAIN
role is played here by the centrifugal acceleration.
The latter effects a
disproportionate distribution of the blood in the body and a reduction in the
circulatory amount of blood.
The sound circulation is capable of setting
against it a great number of compensatory forces, but the faulty circulation
is seriously endangered thereby.
The amounts of blood engorged in individual
portions of the body by the centrifugal acceleration may cause blood vessels
to burst, especially so if they are changed by arteriosclerosib.
Further-more
atmosphereic illness which is identical with sea-sickness, has a bad effect
upon the injured circulation.
The author concludes that flying entails a
considerable burden on the circulation and that, therefore, persons with faulty
circulation should abstain from f.1ying.

4,466
Schmaltz, G.
1932
THE PHYSICAL PHENOMENA OCCURRING IN THE SEMICIRCULAR
CANALS DURING ROTATORY AND THERIME STIMCJLATION.
Proc. Roy. Soc. Med.
25:359-381

4,467
Schmidt, C.F.
1943
SOME PHYSIOLOGICAL PROBLEMS OF AVIATION.
Tr. Stud. Coll. Physicians, (Philadelphia) 11:57-64
ABSTRACT:

Lately engineers have provided us with airplanes capable of greater

-
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speed, maneuverability, altitude and range, than human beings'could tolerate
without dangerous or fatal consequences.
The success of aviation, therefore,
depends on intimate and effective association between medical research groups,
engineers and training groups
Regarding high Altitudes, up to 8,000 feet, usually no effects are discernible,
except slight acceleration of the pulse, but above, safe zone symptoms of anoxia
begin. Above 35,000 feet anoxemia develops; 50,000 feet being the absolute
ceiling for flight with ordinary oxygen equipment.
In problems related to motion (effect of centrifugal force) the loss of vision
or consciousness is due to acute anemia of the retina and of the brain, because
of decreased cardiac output.
In dive bombing, it is customary to open flaps in the wings to slow the dive,
so that the pilot may pull out without "blacking out", but this makes the plane
an easier target.
When theplane is turned with the pilot's head outward (negative acceleration),
the phenomena'are those of acute cerebral congestion, leading to mental confusion
or red vision ("red-out".)

4,468
Schmidt,' I.
1938
A LIR
Aviation Medicine)
(Berlin: J. Springer,
ABSTRACT:

DER.LLUETFATMIEDIZIN.

(Bibliography of

1938)

The first volume of an important bibliography,

covering the literature

in aviation medicine and high-altitude research up to the end of the year 1936.
Constitutes a survey of world literature on tlbe subjects of psychophysiology of
the flier, altitude research, acceleration research (including centrifugal forces,
parachute jumping, and air sickness), accidents, effects of sound, fatigue,
flying sickness, flying fitness and aviation hygiene.

4,469
Schmidt, I.
1943
BIBLIOGRAPHIE DER LUFTFAHRTiMEDIZIN.
ZWEITE FOLGE.
EINE
ZUSAMMENSTELLUNC VON AREITEN UBER LUFTFAHRTMEDIZIN UND GRENZGEBIETE, 1937
BIS ENDE 1940.
(Bibliography of Aviation Medicine, Part Two).
Luftfahrtmedizin Vol. 8, No. 1, March 1943.
ABSTRACT:
The second volume of an important bibliography, covering the literature in aviation medicine and high-altitude research through the years 1937 to
the end of 1940.
Constitutes a survey of world literature on the subjects of
psychophysiology of the flier, altitude research, acceleration research (including centrifugal forces, parachute jumping, and air sickness), accidents, effects
of sound, fatigue, flying sickness, flying fitness and aviation hygiene,

4
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Schmidt, I.
1948
BIBIOGRAPA.
OF AýTJAT ON
D1CIN.
VOLUME III.
(School of Aviation Medicine, Randolph Air Force Base, Texas)

(Incomplete)

ABSTRACT:' A compilation of reports pertaining to Aviation Medicine and its
borderline fields, covering the years 1941 through 1945, and including supplementary references for the year 1940.
After the present material had been supplemented above all by Anglo-American
literature, it was supposed to be published as the third volume of the "Bibliographie der Luftfahrtmedizin".
But the war prevented its completion.
As we
believe that these references will be of interest tu many an aeromedical scientist,
they will be disseminated for public use.
The references concern first of all
German publications, but include 'also those foreign papers which have been
accessible.
Anglo-American references have been omitted, since they are all
listed in the "Bibliography of Aviatton Medicine" by E. C. Hoff and J. F. Fulton.

4,471
Schmidt,

L.

1952

VERSUCHE ZUR LIEGENDEN UNTERBRINGLNG DES FLUGZEUGFUEHRERS

(Investigations on the Prone Position for Pilots)
(Royal Aircraft Establishment, Gt. Britain) Library Trans.
Jan. 1952.

No.

396

ABSTRACT: The 'B.9" is a twin engine, cantilever, lowwing monoplane of composite
construction, stressed ior an ultimate factor of 22 g., The pilot is placed in
the fuselage nose.
The bed on which the pilot lies is provided with for and aft
adjustment and an adiustable chin rest.
There are arm rests, and the legs are
slightly bent.
A bac'- parachute replaces the conventional chest-type parachute.
Modified stick controls (in preference to wheel controls) are used.
Brakes and
rudder are controlled by the feet in the conventional manner.
All secondary
controls and switches are situated on the port side of the fuseldge.
The prone
position was considered comfortable by'the pilots.
Fatigue was e-perienced by
some in the nape of the neck and in the shoulders.
The chin rest was considerei
disturbing in horizontal flight.
The relative position of the field of view, as
compared to the seated position, shifted into a position with the main line of
vision declined 30 degrees below the horizon.
Flight handling xtas rot encountered difficult.
The feeling os "suspension" was absent in. the vertical dive.
Maximum accelerations of 8.5 g
pullouts and 6 g in steep spirals were tolerated
over several seconds.

4,472
Schmlitt, T.J.
19iWIND-TU,'NEL INVESTIGATION OF AIR ý.OADS ON HUMAN
BEINGS.
(Navy Dceartment, The David W. Taylor Model Basin Aerodynamics
Lab., Washington, D.C.)
Report 892 Aero 858, Jan. 1954.

AESTRACT: An investigation was cotnducted in the Taylor Model Basin 8- by 10foot subsonic, atmospheric Wind Tunnel 2 to determine the drag coefficient

.1,358.

of man.
Tests were made at several yaw angles with subjects of various sizes
in five body positions: standing, sitting, supine, and two squat positions.
Data were obtained for the subjects in both the clothed and nude conditions.
A parameter was formulated from the available physical characteristics of the
subjects tested and all coefficients were based on this. Drag coefficients
were obtained which should be reliable in predicting drag forces on men of
average stature under a variety of conditions.
Lift, side force, and moments
were also obtained which indicate relative trends of motion for each position.

4,473
Schnee, L.
1961
CENTRIFUGE AND SIMULATED HIGH ACCELERATION TEST
ANALYSIS AND RESULTS OF THE 16 PIGA.
(Instrumentation Lab., Mass. Inst.
of Tech., Cambridge)
Report no. E-1079,
ASTIA AD-335 392,
Nov 1961

4,474
THE INJURY RECORD FOR PLANES INVOLVED IN ACCIDENTS,
1945
Schneider, B. A.
U. S. ARMY AIR FORCES, CONTINENTAL U.S. FOR JAN. 1944 - JUNE 1945
(Office of Air Surgeon, Washington, D. C.)

4,475
SEGELFLUG UND'UNFALL.
1938
Schneider, J.
Luftfahrtmed., 2:303-313

(Sailplane and Accidents)

This is a general review article in which the author discusses the
ABSTRACT:
He advocates a flat pedal rather
typical injuries arising from glider crashes.
than the rod type of rudder control, to minimize fractures of the talus, seats
that permit forward motion of the body instead of the "anatomical" design in
use, and adequate shoulder harnesses and crash helmets.

4,476
Schneider, J.
1938 MEDICAL PEHNOMENA OBSERVED DURING A GLIDE.Z FLIGHT IN A
THUNIDERSTORM - PART 5 OF 10 PARTS
ASTIA ATI 60991
ABSTRACT: Phenomena observed on an aviator injured in a glider flight in a
thunderstorm are analyzed.
Photographs of the lacerated face and swollen hands
show the seriousness of the case.
Embolism occurred in the third week after
flight.
For .a long time thE heart condition remained labile. The discussion
of the case described inciudcs several suggestions, such as, after reaching a
certain altitude, covering Lhe face a- ' ears of the flier with a heavy cream
layer. It is stressed that Qlectrost_.,ic dangers in high-altitude gliding are
negliible in comparison wirli ddngers produced by cold.
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Schneider, J.
Field).

1950 DER MENSCH IM SCHWERFELD.
1. 82-85.
Weltraumfahrt.

(Man in a Gravitational

4,478
Schneider, Justus
1950
PROTECTION MEASURES FOR PREVENTION OF INJURIESIN AIRCRAFT ON SKIDS.
FRACTURES
SPINAL
ESPECIALLY
German Aviation Medicine-World War II, pp 612-616.

4,479
Schneider, R. C., E. Reifel, H. 0. Crisler, & B. G. Oosterbaan
1961
AND FATAL FOOTBALL INJURIES INVOLVING THE HEAD AND SPINAL CORD.
J. American Medical Association 177(6):362-367, August 12, 1961

SERIOUS

ABSTRACT:
A neurosurgical review was made of the direct football fatalities in
the 1959 season, with a study of the postmortem findings and types ofiinjury.
Three case reports have been presented in detail to show the types of injury. One
nf these mechanisms of cervical injury was due to vascular insufficiency of the
vertebral arteries following severe cervical hyperextension, resulting in-the
syndrome of acute central cervical spinal cord injury.
A patient with such an
injury made a complete recovery.
In the second case report the player had severe
hyperextension of the cervical spine with fracture-dislocation, tetraplegia, and
death.
The third case, discussed in detail, showed an atlanto-axial dislocation
with probable vertebral artery compression, cord injury, and death within one and
a half hours.
Three other patients listed in the summary of 1959 case fatalities
exhibited a serious injury due to hyperextension of the cervical spine.
The possibility of carotid artery injury with severe torsion due to' wrenching of
the face guard was described.
On the basis of these studies suggestions were made concerning revision of the
helmets with special attention to alteration and type of materials of which they
are constructed, the removal or changes in the plastic face guard, and improvement
in the chin strap.
The remarkable thing about such an investigation is tt-at considering the vast
number of participants in football there are only an infinitisimal number of fatal
injuries.
(AUTHORS)

4,480
Schneider, W. G., E. B. Wilson, P. E. Cross, et al., ed. N. P. White
1946
EFFECTS OF IMPACT AND EXPLOSION.
(Office of Scientific Research and Development, and National Defense Research Committee, -Division 2,- Washington-,D.C.)
Vol. I; ASTIA ATI-37 735
ABSTRACT: A summary technical report by NDRC covers the study of the effects of
impact and explosion research as carried out was divided into five categories,

11,360
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namely: explosions in air, water and underground with the inclusion of muzzle
blast control; the terminal ballistics of steel armor, concrete, plastic protec-

tion, and earth,. and the development of a frangible bullet for training aerial
gunners.
Other investigations covers the properties of matter concerning the propagation plasticity in solids, the behavior of steels under very large pressures,
.and the design of a separate wind tunnel; studies of protective measures; of
the application of information on weapon and effectiveness to the problems of
selective weapons for specific targets, and with estimated resulting damgc.
CONTENTS INCLUDES:
Schneider, W, G., et al., Underwater Explosives and Explosions;
Kennedy, W. D., Explosions and Explosives in Air;
Lampson, C. W., Explosions in Earth;
Slade, J. J., Jr., Muzzle Blast, Its Characteristics, Effects & Control;
Beth, R. A., Funda'mentals of Terminal Ballistics;
Curtis, C. W., Terminal Ballistics of Armor;
Beth, R. A., Terminal Ballistics of Concrete;
Stipe, J. G., Jr., Terminal Ballistics of Plastic Protection;
Stipe, j. G., Jr., Terminal Ballistics of Soil;
Cross, P. E., et al., The Frangible Bullet for Use in Aerial Gunnery Training;Puckett, A. E., Design of Model 'Supersonic Wind Tunnel
White, M. P., Behavior of Materials under Dynamic Loads;
Bridgman, P. W., et al, Deformation of Steel under High Pressure;
Pugh, E. M., Defense against Shaped Charges;
White, M. P., Structural Protection;
Stipe, J. G., Jr., Target Analysis and Weapon Selection;
Slutz, R. J., The Division 2 Technical Library; ,
Stipe, J. G., Jr., Training of Operation Analysts;
Stipe, J. G., Jr.. Weapon Data Sheets;
(CARI)

4,481
Schock, G. J. D.
1960
AIRBORNE GSR STUDIES
Aerospace Medicine 31(7):543-546
July 1960

A PRELIMINARY REPORT

ABSTRACT:
Evidence gained from subjects exposed to pre-weightlessness
accelerations and weightlessness suggest changes in GSR and heart rate to be
due to emotional factors rather than to weightless or positive G. Instrumentation techniques for high performance aircraft are presented for measuring GSR and heart rate of human subjects.

4,482
Schock, G.J.D.
1960
PERCEPTION OF TIlE HORIZ ONTAL AND VERTICAL IN SIMULATED
. . SUBGRAVITY CONDITIONS.
U. S. Armed Forces Med. J. 11:786
ABSTRACT: This investigation was conducted with the aim of ascertaining the role
played by the labyrinth in the perception of the body positionin subgravity
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conditions.
The subject was seated in a special rotating chair and had to
orient a fluorescent rod in a dark room without any reference marks, according
to his own evaluation of the true horizontal and vertical.
The error relative
to the real coordinates was measured with a special device.
The tests were carried out under the following conditions:
1) head inclined to
thS lefy at 450 (upheld by a special sugport); 2) body inclined to the left at
42 ; 3) body inclined to the left at 28 ; 4) seated, with head and rtunk erect.
The tests were executed on the ground and in the water.
In the latter case the
subject was wearing a breathing set. Each of the five subjects gave eight
evaluations, four for the horizontal and four for the vertical, alternating the
rotation of the rod from clockwise to anticlockwise.
On the whole, the tests have shown that absolute orientation deteriorates when
the subject lacks any visual reference point under subgravity conditions, and
that body position has an important bearing upon this function.

4,483
Schocken, K., & S.J. Gerathewohl
1960 A QUANTITATIVE EVALUATION OF THE
ELECTROCARDIOGRAMS OF TWO SQUIRREL MONKEYS UNDER CHANGINCG CONDITIONS.
(Army Ballistic Missile Agency, Redstone Arsenal, Alabama)
Rept. No. DV-TN-12-60
ABSTRACT:
The following cardiodynamic effects of changes of the gravitational
force have been previously observed: 91) a marked increase in cardiac rate
occurs in almost all subjects during acceleration and deceleration periods,
(2) the electrocardiogram is generally normal in the zero-C state, (3) the
heart rate is increased and unstable during post-acceleration weightlessness,
(4) transient changes may occur in the electrocardiogram, if the state of the
gravitational field changes, (5) the steady cardiodynamic state seems to be
the same for zero G as for the one G cond 4 tion, (6) increased G loads lead to
the condition of physiological stress, (7) the absence of G-forces is a mechanically stressless condition, (8) the stresses imposed by acceleration and the
condition of weightlessness encountered in aircraft and missile flights are
within the range of tolerance of the human and animal organism. These cardiodynamic effects are confirmed by the electrocardiographic findings of the 2
bioflights of monkeys.
A rigorous statistical evaluation of the limits of
normality, in a similar manner as was carried out previously in humans. is
possible and can be performed as soon as sufficient statistical material is
available.

4,484
Schoeck, P., & F. Halberg
1962
EFFECTS OF DECELERATION IN MAN ON PLASMA
17-HYDROXYCORTICOSTEROIDS.
Minnesota Med. 45(6):625-631, June 1962
ABSTRACT:

A 34-year-old male volunteer was subjected to rapid acceleration

.
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Plasma hormone determinations were made 15, 30,
followed by prompt deceleration.
These 17-hydroxyand 105 minutes following a crash against a wall at 25 m. p. h.
the mean values
with
compared
elevated,
corticosteroids values seem significantly
is used.!
comparison
of
standard
a
two-fold
expected at corresponding times when
A 24-h-ur profile on the same subject on an uneventful day is 7ide available for

comparison.

(AUTHOR)

4,485
THE HIGH-SPEED BASIN AND
1963
Schoenherr, K.E. and W.F. Brownell
INSTRUMENTATION AT THE DAVID TAYLOR MODEL BASIN.
Report no. 1660,
(David Taylor Model Basin, Washington, D.C.)
ASTIA AD-297 122, January 1963
ABSTRACT: The 2968-ft high-speed model basin and several instrumentation
systems used for testing a wide variety of models such as full-scale,
torpedoes towed and self-propelled, hdrofoils, planing boats, pumpjets,
Information conpropellers, and other high-speed vehicles are described.
and speed measuring
force,
propulsion,
and
carriages;
towing
basin;
the
cerning
instrumentation is presented. 'typical test procedures and usage of the
New instrumentation nearing completion, which will
carriages are discussed.
greatly extend thc high-speed basin' testing capabilities, is described.

(Author)

4,486
FINAL REPORT ON TEST OF ANII "G" DEVICES FOR PILOTS
1943
Scholander, P.F.
(ANTI-BLACKOUT DEVICE), (Eglin Field, Proof Dept., AAF Proving Ground
1943
Serial No. 7-43-9., 4 Nov.
Command)
(a) The Berger Bros. gradient pressure suit and the Clark Wood
ABSTRACT:
Both suits
arterial occulusion suit were compared by 24 experienced pilots.
Both
were effective in preventing blackout up to 8 to 9.5 "g" in planes.
effectively prevent "g" fatigue.
(b) When 2 to 3 "g" are held continuously for two to ten minutes, the AOS
No discomfort
produces severe pain or distracting discomfort in the limbs.
20 minutes.
for
continuously
held
Are
"g"
3
to
2
when
GPS
the
is produced by
when
comfortable
are
suits
Both
pilots.
most
by
preferred
Hence the GPS is
worn outside aircraft and offer good flotation.
(c) The GPS pressure equipement operates satisfactorily from the standard
instrument vacuum pump with special oil filter in tests up to 33,000 feet.
The few failures encountered in the tests could be easily prevented in the
future. The AOS requires an electric motor, pump, and switch to power it.
Out of 4 pumps tested,
Serious failures in the powering devices occurred.
the-process -and 2-partially-brokent-.
one was complete ly broken in--k

4
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4,487
Scholtz, G. 1935 AKTUELLE FRAGEN DER PHYSIOLOGIE DES FLIEGENS
About the Physiology of Flying)
Deutsche Medizinische Wochenschrift (Stuttgart) 61: 780

(Actual Que.tions

4,488
1959
REPORTS ON SPACE MEDICINE
School of Aviation Medicine
(School of Aviation Medicine, Randolph AFB, Texas)

-

1958

ABSTRACT: A series of articles and reports by research scientists at
the School of Aviation Medicine,, USAF, including:
1.
2.
3.
4.
5.
6.
7.

Human Performance in the Space Travel Environment, George T. Hauty
Supersonic and Hypersonic Human Flight, Julian E. Ward, Siegfried J.
Gerathewohl and George R. Steinkamp
Human Engineering of the Sealed Space Cabin, Julian E. Ward and
George R. Steinkamp
Fatigue, Confinement, and Proficiency Decrement, George T. Hauty
and R.B. Payne
The Feasibility of Recycling Human Urine For Utilization in a Closed
Ecological System, Willard R. Harkins
Space Cabin Requirements as Seen by Subjects in the Space Cabin Simulator,
Willard R. Hawkins and George T. Hauty
Weightlessness: The Problem and the Air Force Research Program,
Siegfried J. Gerathewohl

4,489'
1957 EFFECTS
Schreiber, B., T. 'Gualtierotti, D. Mainardi and D. Passerini
OF ACCELERATIONS ON CEREBELLAR POTENTIALS IN BIRDS AND ITS RELATION TO
( Italy, University of Milan)
THE SENSE OF DIRECTIONS.
Jun 56-May 57
Technical note AFOSR ,N-57-519, ASTIA AD 136 601,
Also; Am. J. Physiol., 197(2):469-474, Aug 1959
ABSTRACT: Rotatory and post-rotatory cerebellar responses of homing and
domestic pigeons and of migratory and sedentary doves have been studied by
means of a centrifuge, the speed and plane of rotation of which could be
changed at will. No appreciable differences have been found in the rotatory
cerebellar responses in any of the ani"als tested.

4,490
Schreiber, H.
Interavia,

THE MAZE OF ACCIDENT STATISTICS
1952
April 1952
Geneva, 7:196
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4,491
UNTERSUCHUNGEN ZUM SITZKATAPULT
1941
Schrenk, 0., R. Irrgang
(Studies for the Design of Ejection Seats) ASTIA ATI 71651

4,492
Schrenk, 0., & R. Irrgarg, tr. J. B. Bateman 1945 STUDIES ON THE CATAPULT
(Zentrale Fur Wissenschaftliches berichtswesen der
SEAT.
Technische
Luftfahrtforschung Des Generalluftzeugmeisters)
Bkrichte 8:24-30, 1941.
Translated as Appendix 3 to Lovelace, W. R., E. J. Baldes, & V. J.
The Ejection Seat for Emergency Escape from High-Speed
Wulff,
Aircraft.
ABSTRACT: The accelerations which can be tolerated by human beings depend
very greatly upon direction and are also significantly greater when the
time of action is short than they are when it is long. These physiological
conditions must be taken into account in the design of a catapult seat.
During the process of ejection Of a pilot successive accelerations acting
It is shown by experiments with
in different directions come into effect.
models and by calculations at the Ernst Heinkel aircraft factory that the
accelerations which occur are physiologically tolerable although they
The vertical accelerations
sometimes approach the limit of tolerance.
required in the actual ejection are especially favo-able'when designed
for the clearance of a double tail (7 g, compared with 18 g in the case
of a central vertical stabilizer) The backward acceleration caused by
air movement is about 24 g in the most unfavorable case considered here
This acceleration can just be tolerated
(v - 900 km./hr.; see Figure 16).
Steps must be taken
in the vertical position; it diminishes very rapidly.
to insure that after the ejection the pilot is not turned head over heels
and thus brought into the physiologically dangerous horizontal position in
It is best
which the acceleration will act in the direction of the feet.
The
conditions.
all
under
rotation
to arrange for a gentle backwards
model
various
of
by
means
established
are
inves..igation
the
results of
experiments and calculations. (Author)

4,493
Schroeder, F.J., R.H. Putz et al. 1956 FEASIBILITY STUDY OF A HIGH G CENTRIFUQM
(Aircraft Armaments, Inc., Cockeysville, Md.) Rept. no. ER-953, Contract
DA 36-039-sc-72311, I June-31 Aug 56. Oct 1956, ASTI. AD-Ill 965.
ABSTRACT: "This report contains a summary of the design work done to date on
the-high G centrifuge. The procedure, assumptions, and equations used in the
design of the centrifuge containers, arm, and shaft are- discussed in-detail,-_
covering such facotrs as strength, aerodynamic drag, flutter and vibration, and
In addition, consideration is given t4
choice of material and working stresses.
The
the selection of suitable shaft bearings, power plant, and vacuum pumps.
preliminary design of the evacuated test chamber is qualitatively presented. A
number of drawings predicated on the above design considerations are included
at the end of the rpport. It is felt that no problem has presented itself to
date whose seriousneiq is sufficient to jeopardize the feasibility of the design

(Contractor's abstract)
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4,494
1956 FEASIBILITY STUDY OF A HIGH G CENTRIFUGE, SECOND
Schroeder, F. J.
QUARTERLY REPORT FOR THE PERIOD 1 SEPTEMBER 1956 TO 30 NOVEMBER
ASTIA AD(Aircraft Armaments, Inc., Cockeysville, Md.)
1956.
121 744.

4,495
1943 ANALYSIS OF CRASHES FROM THE VIEWSchroeder, H. A., & 0. Horwitz
POINT OF CERTAIN PHYSIOLOGICAL DISTURBANCES.
(Naval School of Aviation Medicine, Pensacola, Fla.) Research Rept.
X-115., 22 Feb. 1943.
ABSTRACT: Of 30 crashes occurring in the past 6 months at Pensacola in
The
two-seated trainers, 19 were due to obvious causes (fatalities - 4).
and
of
vertigo
a
combination
to
remaining 11 (8 fatalities) were due
acceleration.

4,496
INCIDENCE
HIGH ACCELERATIONS IN INTERMEDIATE TRAINING:
1945
Schroeder, H. A.
(Nav.l School of Aviation
OF SYMPTOMS AND AN ESTIMATE OF TOLERANCE TO G"'.
Research Rept. X-71; 12/29/45
Medicine, Pensacola, Fla.)
ABSTRACT: Questionnaire submitted to students and instructors showed that oneThe "g"
half had either grayed or blacked out, one-eighth did so frequently.
involved was never over 6 and was usually less than 5 "g" applied for less than 4
'seconds.
Pilots were very ignorant as to tte cause of blackout.
In 165 cases,
Ium-elman turns, split S's, sharp pull outs and pull ups were the most frequent
causes of blackout.

4,497
Schroeder, F.A.
J.

Aviation Med.

1951

PREVENTION OF INJURIES DUE TO CRASH.

22:306-311

4,498
1953 PERTINENT STUDIES OF HUMAN TOLERANCE TO ACCELERATION
Schroeder, H. A.
Shock and Vibration Bulletin No. 19.

4,499
SONE DEVELOPMENTSFOR GREATER CRASH SAFETY IN AIRCRAFT
1951
Schroers, R.
(Civil Aeronautics Administration) Oct. 1951
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4,500
Schubert,

G.

1931

UBER DIE PHYSIOLOGISCHEN AUSWIRJUNGEN DER CORIOLISKR•1FTE

BEI TRUDENBEWEGUNG DES FLUGZEUGES, VORLAUFIGE MITTEILUNG (Concerning
the Physiological Effects of the Coriolis Forces During Rolling Movement
of the Airplane, Temporary Announcement)
Acta oto-laryngolotica (Stockholm) 16: 39
ABSTRACT: Coriolis forces are forces due to a coriolis acceleration.
Accelerations perpendicular to the track of the relative movement occur in
all relative movements in which the system rotates. There are no prescribed
movements for the pilot because, depending on the movements of the plane, a
certain movement of the head may hinder or help, for it may produce delusory
perceptions which would prompt the pilot to steer the plane the wrong way.
It is desirable to keep still and to try to keep looking at the hoizon or the
earth's surface.

4,501

Schubert, G. 1932 DIE PHYSIOLOGISCHEN AUSWIRKKUNGEN DER CORIOLIS-BESCHLEUNIGUNGEt
BEI FLUGZEUGSTEIGERUNG (The Physiological Effects of the Coriolis
Accelerations During Aircraft Ascent)
Zeitschrift fur Hals-.'Nasen- und Ohrenheilkunde

(Berlin) 30: 595-604%.

4,502
Schubert, G. 1933 LES EFFETS PHY3IOLOGIQUES DES ACCELERATIONS DE CORIOLOS
(The Physiological Effects of Coriolis Accelerations)

Congr.

int. Securite aerien. (Paris) 4(9): 151-155

4,503
Schubert, G.

1934

AKTUELLE MEDIZINISCHE FRAGE IN DER AVIATIK.

Medical Problems in Aviation.)

Med.

Klin.,

30: 1321-1226,

(Actual

October.

5,

1934

ABSTRACT: In considering the disturbances caused by aviation it is necessary to
take into account the effects of various types of flight, i.e., oblique, level
and centrifugal.
In oblique flight hyperirritability of the labyrinth is likely to occur with abThe simultane6usnormal Purkinje turning sensations, falling reactions and nausea.
cebral
the
of
deficiency
transitory
to
depressor vascuiar reflex may lead
circulation.
Here proper strapping of
In level flight one has to consider tne air-pockets.
the pilot is of paramount importance to prevent air sickness from irritation
of the otolith apparatus.
In centrifugal flight the circulatory effect is due to increased bydrostatic
The vascular region below tile heart is dilated, filling the venous
pressure.

reservoirs and diminishing the circulating blood, the end phase consisting in
empty pulsation of the heart.

11,367

-

4,504
PIMSIOLOGIE DES MFNSCIIEN
1935
Schubert, G.
human subjects in flight) (Berlin: Springer,

FLUGZEUG.
19351

(Physiology of

ABSTRACT: This book is published as vol. 34 of the monograph. A.d. Gesgeb.
The book is written largely from the standd. Physiol. der Pflanzen u. Tiere.
point of the neurologist but contains chapters on respiration, circulation,
Each chapter has a bibliography and there is
metabolism and altitude flying.
on the different senses and on the central
flying
a good index. The effects of
emphasizes that one great merit of
reviewer
One
nervous system are discussed.
the book is that it shows how very miuch in its infancy the study of physiology
remains to be explored.
remains, and the wide field that still
of aviation still
ABSTRACT: Journal of Aviation Medicine , 8 (1): 60, March 1937

4,505
Schubert, G. 1936 PHYSIOLOGIE DES FLIEGERS
W•nchener medizinische Wochenschrift (Munich)

(Physiology of the Flyer)
83: 374

4,506
Schubert,

G.

1954

CORIOLIS-NYSTAGMUS.

J.

Aviation Med.

25(3:257-259.

SUMMARY: Coriolis-accelerations elicit typical vestibular nys agmus in
In thý experiments
human subjects as revealed by the electro-nystagmogram.
the Coriolis accelerations were produced by bending or raising the head
By this,
during a rotation with constant angular velocity (turning chair).
supposition
for
the
with respect to man, an objective evidence is furnished
that the Coriolis-acceleration produces an additional endolymph flow in the
Consequently it becomes obvious that the sensations
semi-circular canals.
of tilting as well as the symptoms of nausea are caused by excitation of
the semicircular canal system.

4,507
VESTIBULAR FUNCTION AND GRAVITY
1959
Schubert, G.
(2nd World and 4th European Congress on Aviation & Space
Italy, 27-31 October 1959)

4,

'edicine, Rome,

08

FACTOR ANALYSIS OF SPACE ORENTATION.
1962
Schubert, G., & H. Kolder
Rivista di medicina aeronautica e spaziale (Roma) 25(l):64-86, Jan.-Mar.1952
Information from the visual system sufficed to set the apparent vertiABSTRACT:
cal according to visual clues in four persons exposed to radial accelerations on

/
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a centrifuge of 2.5 g. At 3 g, space orientation iccording to visual clues was
Without visual clues, information originating in the otolithic
more difficult.
organs improved perception of resultant acceleration proportionally to the degree
of tilting of the longitudinal axis of the head'toward the direction of resultant
acceleration.
Information from somesthetic receptors did not interact with perception of the direction of resultant acceleration mediated by labyrinthine
receptors, as long as the direction of acceleration acting on them was oblique.
The change in percept!oln of the apparent vertical with head tilting was different
when the direction of the longitudinal axis of the body coincided with the
direction of the resultant acceleration without visual clues.
Information from
somesthetic receptors, acted upon in the "normal" direction, suppressed to a
certain degree additional information from the otoliths.
There was no further
improvement of the setting of the apparent vertical unless the longitudinal axis
of the head was placed, about 10 degrees toward the direction of the resultant
acceleration.
(Aerospace Medicine 33(10):1269, Oct. 1962)

4,509
Schuetze, U. 1940 EFFECT OF HIGH WIND VELOCITIES ON THE HEAD (UNTERSUCHUNGEN
UEBER DEN EINFLUSS HOHER WINDGESCHWINDIGKEITEN AUF DEN KOFF)
ASTIA ATI 25690
Wind-tunnel tests on models, and flight tests on human subjects were
ABSTRACT:
made in an effort to determine the maximum accelerations the human head can
Results have shown thar a dynamic pressure up to
withstand without danger.
could be safely withstood without a head-rest, breathing was still
1130 kg/mi
possible, and the eyes withstood the pressure well.
At pressures over 2000
kg/rm goggles become a danger to the eye. With a head-rest 2 or, 3 times the
width of the head, flutter of the cheeks decreases, breathing is made easier,
and periodic opening of eyes is possible.

4,510
Schutze, U.
1941
STUDIES CO, :ERNING THE EFFECT OF HIGH WIND
VELOCITIES ON THE HEAD.
Luftfahrtmedizin 5(4):322-336

ABSTRACT:
Experiments in the wind tunnel and in aitcraft are reported.
These experiments show the tolerance of. the human head to those high wind blast pressures
which occur at the velocity of flight of moderi aircraft.
Follosing the
description of the experimental setup, the results are set forth and
illustrated by means of curves and diagrams.
When the human head was unsupported it was found that wind blast pressures up to 1130 kg/m 2 (1.6 p.s.0)
(corresponding to wind velocities of 500 km/h (311 m.p.h) near ground level)
can be well tolerated on the whole.
It was still
possible to breathe under
these conditions.
The eyes also withstood the pressure well.
In one
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experiment an accident occurred; this is discussed in detail.
Var'ious types
of breathing mask and mouthpiece were investigated from the point of view of
their appropriateness for use in bailing out from high speed aircraft.
It
was found that even with wind blast pressures of 30 to 450 kg/m2 (0.5 to
0.6 p.s.i.) these devices were blown away, especially when the head was
turned slightly away from the wind.

4,511
Schfitze, U., tr.,.J.
B. Bateman
1945
STUDIES CONCERNING THE EFFECTS OF HIGH
WIND VELOCITIES ON THE HEAD.
Luftfahrtmedizin 5(4):322-336, 1941
Translated as Appendix 15a to Lovelace, W. R., E. J. Baldes, & V. J. Wulff,
The Ejection Seat for Emergency Escape from :figh-Speed Aircraft, ATI No. 7245
SUMMARY: Experiments in the wind tunnel and in aircraft 'are reported.
These experiments ahow the tolerance of the human head to those high wind blast pressures
which occur at the velocity of flighc of modern aircraft.
Following the description of the experimental setup, the results are set forth and illustrated b% r.eans
of curves and diagrams.
When týe human head was unsupported it was found thai wind
blast pressures up to 1130 kg/m (1.6 p.s i.) (corresponding to wind velocities
of 500 km/h (311 m.p.h.) near ground level) can be well tolerated on the whole.
It was still
possible to breathe under these conditions.
The eyes also, withstood
the pressure very well.
In one experiment an accident occurred; this is discussed
in detail.
Various types of breathing mask and mouthpiece were investigated from
the point of view of their appropriateness for use in bailing out from high speed
In was found that even with wind blast pressures of 350 to 450 kg,m 2
aircraft.
(0.5 to 0.6 p.s.i.) these dtvices were blown away, especially when the head was
turned slightly away from the wind blast.
Studies of ioeeles showed that when wind blast vressures of more than 2000 ke,1,2
(2.8 p.s.i.) (corresponding to velocities of more than 600 kmh (540 m.ph.)
near ground level) were incident normally upon the face, there was danger to the
eyes from breakage of the gogcles.
When the wind is obliquely incident, the
ordinary rubber strap gives way even with a wind blast pressure of 300 kgm 2
(0.4 p.s.i.) (250 km h (155 m.p.h.)) and goggles are lifted aw•ay from the face.
In experiments with boards of different widths placed behind the head, it was
shown that the subjectively unpleasant effects of wind blast (sue.t as flapping
of the cheeks and impairment of breathing) could be considerably ameliorated by a
head board two to three times the width of the head.
It was also found that
with a broad head rest it was easily possible to keep the eyes open, as long as
the air is free from dust.
(AUTHOR)

4,512
Schurr, G.G.
1962
STUDY OF SOFT RECOVERY FROM 'LiO-STAGE VEHICLES.
(Space Recovery Systcas, Inc., El Segundo, Calif.)
ASTIA AD-272 857,
January 1962
ABSTRACT:
Possible recovery methods for vertically re-entering payloads
released from two-stage boosters are investigated and discussed.
Reentry
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trajectories including deceleration and heating rates were calculated for a
series of reentry velocities and ballist4- parameters.
The influence of drag
variation during reentry on peak deceleration and heating rates is investigated.

A recovery method using a variable area drag brake (flexibrake), a parachute
system and aerial snatch by helicopter was selected as the most suitable

I

system for recovery of a payload released from 6 booster consisting of an XK-33

rocket as first stage and an ABLX 244 rocket as second stage.
The flexibrake
will limit the maximum deceleration to 15 G and the maximum deceleration onset
rates to 300 G/sec. Altitude stabilization of the payload during the entire
flight is maintained by a hydrogen peroxide attitude control system.
Prelimina*
weights and volumes for the payload and recovery vehicle were estimated.
(Author)

4,513
Schwab, R.S.
1947
SYNDROME OF CEREBRAL CONCUSSION FROM AIR BLAT
Arch. Neurol. Psychiat' 58:97-103

4,514
Schwarz, E.R., & W.J. Hamburger
1946
IMPACT INVESTIGATION ON TEXTILE
MATERIALS.
(Textile Div., Massachussets Institute of Technology,
Div. of Industrial Cooperation Contract #2-6343; Fabric Research
Laboratories, It c., Contract #C45589; U.S. Army Air Corps, Materiei Div.,
Wright Field, N yton, Ohio, Order #N33-038 AC-12462) June 30, 1946,
ASTIA ATI No. 8 219
TABLE OF CONTENTS:
Theoretical Discussion of Physical Requiremants of Suspension Lines
A. Energy Absorption
B. The Effective Gage Length Method for Determining Load-Slongation
Diagrams
C. Elongation B lance in the Conventional Core, and Sleeve Type Braided
Suspension Lines
D. Inherent Yarn Elongation, Crisp and Helix Effects,
Energy Absorption of Properties of Sleeve Yarns
Energy Absorption Properties of Core Yarns
Energy Absorpti n Properties of Suspension Lines
Shock Loading C aracteristics of Parachute Suspension Linec

Schwarz, E.R., et al
1946
IMPACT INVESTIGATION ON TEXTILE MATERIALS.
(Textile Div.,
ass Inst. of Technology, Div. of Irdl. Cooperation)
Progress Rept. No. 11, 10 Sept. 1946

4
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4,516
Schweer, H.W. and G.J. Walhout
1962
S-2B SNOW AERIAL APPLICATOR AIRCRAFT
ACCIDENT, PHOENIX, ARIZONA, 18 OCTOBER 1961.
(Aviation Crash Injury Research, Phoenix, Arizona) Rept. No. AvCIR 62-4,
DA 44-177-tc-802, TCREC TR 62-43, May 1962.
ASTIA AD.277 2o/L.
ABSTRACT: A snow aerial applicator, Model S-2B, crashed near Phoenix, Arizona,
on 18 October 1961.
At the time, the aircraft wan engaged in applying insecticide to a cotton field. Severe impact conditions accompanied in the crash,
resulting in major damage to the forward fuselage section.
Crash protection
features incorporated into the aircraft were instrumwntal in crash force attenuation to the cockpit section and damage reduction to the cockpit environment
Moderate injuries sustained by the pilot are directly related to the improper
use of the shoulder harness.
The investigation further revealed that the location of the shoulder harness anchorage is of special significance relative to
occupant retention.
(Author)

4,517
Schwichtenberg, A. H.
1960
SPACE MEDICINE AND ASTRONAUT SELECTION
Minnesota Med. 43(12):797-812, Dec. 1960.
ABSTRACT: The interdependence of the fields of medicine, design engineering,
and human engineering in the support of manned space flight is demonstrated
in a discussion of the external stresses and hazards of space flight, including
acceleration, heat, vibration, meteorites, hypoxia, decompression, radiation,
weightlessness, noise, glare, and problems of the cabin environment and
atmrosphere.
The various physical tests developed on the basis of the knowledge
and experience gained from aviation medicine for the selection of astronauts
ate described.
It is suggested that the research techniques employed in the
space program, such as the data-processing technique for the handling of
information on applicants for the astronaut program, may be usefully applied
to general medical practice.

,4,518
Schwichtenberg, A. H.
1961
Ann. Red,. Med. 12:299-322,

MEDICAL ASPECTS OF SPACE FLIGHT
1961.

ABSTRACT: A brief outline is given of space exploration information made
possible by great advances in the physical sciences, mathematics, engineering,
technology, and the life sciences.
Lack of communication among highly specialized physical scientist, engineers, and physicians is largely responsible for
the unusually slow adaptation of many of these advances to medical research,
instrumentation, and practice.
Aerospace medicine requires a board, multidisciplinary approach to the study of external stresses (both within the atrr.ospheric envelope of the earth and in the environmental space beyond) that are
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imposed upon the human organism by circumstances of flight. Attention is
given to the following stresses involved in space flig t and their medical
implications:
acceleration, heat, vibration, radiation, decompression,
hypoxia, weightlessness, noise and illumination, as well as those concerned
more directly with the operation of the space craft itself, such as the
cabin environment and atmospheres.
The selection of astronauts, function of,
man in space, and man-machine relationships are also discussed.

4,519
Schwimnner, S. and R.A. Wolf
1962
PRELIMINARY RANKING OF INJURY CAUSES IN
AUTOMOBILE ACCIDENTS.
(In M.K. Cragun, ed., The Fifth Stapp Automotive
Crash and Field Demonstration Conference, Sept. L-16, 1961) Pp. 6-19

4,520
Schwimmer, Seymour and Robert A. Wolf
1962 LEADING CAUSES OF INJURY IN
AUTOMOBILE ACCIDENTS. (Automotive Crash Injury Research of Cornell
University)
June 1962

4,521
Schwinge, H.T.
1962
EFFECTIVENESS AND LIMITATIONS OF MOVING POLYNOMIAL
ARC SMOOTHING OF POSITION-TIME DATA FROM THE HOLLOMAN TRACK.
(Air Force Missile Development Center, Air Force Systems Command, Holloman
AFB, New Mexico)
ABSTRACT: Various specifications concerning the testing and calibration of
inertial guidance systems on the Holloman Track limit the tms error of the
vehicle velocity to 1 part in 20,000.
This report investigates the data accuracy obtained by applying moving polynomial arc smoothing to the measured displacement time data.
A number of possible modifications concerning data acquisition
and handling and the elimination of the major error sources are recommended.
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Scott, J. C.
Physiol.

1936
T.E CARDIAC OUTPUT IN THE STANDING POSITION.
115:268-274

Amer.

4,523
Scott, S.
1919
VERTIGO AND NYSTAGMJS ASSOCIATED WITH INFLATION OF THE
EUSTACHIAN TUBE.
J. Laryng., 34:51-52

J.
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Scott, W. W.
Arch.

1940

Neurol.

PHYSIOLOGY OF CONCUSSION
& Psychol.

43:270-283
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FURTHER 1FASUREMENTS OF NORMAL
1936
Scudder, N.F. & H.W. Kirschbaum
ACCELERATIONS ON RACING AIRPLANES (NACA, Langley Aeronautical Laboratory,
Langl]y Field, Hampton, Va.) Technical Note No. 556, Feb. 1936

ABSTRACT: The work of collecting acceleration data for racing airplanes during
races, started in January 1934, has been continued by obtaining similar data
in the airplanes winning first and second places in the 1935 Thompson Trophy
Records were taken in the Howard Racer "Mr. Mulligan" and in the Wittman
Race.
The maximum positive accelerations were generally smaller than
D-12 Racer.
those recorded in other airplanes during earlier races; the maximum in the
Howard Racer was 2.8 g, and one value of 4.25 g was obtained in the Wittudan
Racer. Minimum values were as low as -0.55 g in the Howard Racer and 0.3 g in
the Wittman Racer.

4,526
Searle,

G. F. C. and F. A. Lindeman 1917 PRELIMINLRY REPORT ON THE
MEASUREMENT OF ACCELERATIONS OF AEROPLANES IN FLIGHT. (British
Advisory Comm. for Aeronautics) Reports and Memoranda, No. 376,,
Sept. 1917.

4,527
REPORT ON MEASUREMENT OF ACCELERATIONS
1918
Searle, G. F. C., & W. Cullimore
(British Advisory Committee for Aeronautics)
ON AEROPLANES IN FLIGHT.
Reports and Memoranda No. 469, June 1918

4,528
ENVIRONMENTAL TESTING OF THE PROJECT MERCURf.
1961
Seat, R.L.
Reprint 61-21
(Institute of Environmental Sciences, Mt Prospect, Ill.)

Project Mercury is a national effort of the United States, conceived
ABSTRACT:
Basic responsibility
and organized to send man on his first step into 6pace.
for this effort has been placed with the National Aeronautics and Space
This paper discusses the major systens of the Mercury SpaceAdministration.
commnunication, instrumentation, environmental control,
electrical,
craft;
sequential control., rockets and pyrotechnics, altitude control, and landing.
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Seckel, E., I.A. Hall, D.T.-IMcRuer, and D.H. Weir 1958 HUMAN PILOT DYNAMIC
RESPONSE IN FLIGHT AND SIMULATOR (Wright Air Development Center, WrightPatterson AFB, Ohio) WADC Technical Report 57-520, August 1,958, AD 130 988
ABSTRACT: This report presents the results of an eifort to determine the differenrp
in pilot tracking behavior resulting from differences between flight at ' ground
xlt.Aator control environments.
The investigation has been centered on an experiment designed to estimate the quasi-linear describing functions and linear
correlations of several pilots when engaged in lateral and longitudinal tracking
tasks with random appearing forcing functions.
A NaVion aircraft functioned as
the controlled element in the flight environment and the same airplane, with
aircraft dynamics generated with analog computer techniques, provided the ground
simulator controlled element.
Statistical analyses of describing function and
linear correlation data revealed that: (1) Individual run phase angle (in degrees)
amplitude ratio (in db), and linear correlation data are approximately normally
distributed about their mean values for all runs.
(2) The mean values of pilot's
describing functions in longitudinal flight and simulator control exhibit significant differences in both amplitude ratio and phase angle.
(3) The mean values of
pilot's describing functions in lateral flight and simulator control exhibit
significant differences in phase angle and no significant differences in amplitude
(4) Significant differences between flight and simulator linear correlaratio.
(5) The flight and
tions were present for both lateral and longitudinal control.
simulator variances for lateral amplitude ratio and lateral and longitudinal phase
were significantly different. No significant differences appeared between flight
and simulator variances for longitudinal amplitude ratio and lateral and longitudinal linear correlation.

4,530
Seeney, H.M.
1951
J. Aviation Med.

HUMAN DECELERATOR.
22(l):39-41, 49.
Feb.

1951.

4,531
Seggiaro, C. A.
HUMAN BODYJ.

1956 LTECHNIQUE OF VOIDING THE EFFECTS OF ACCELERATION ON THE
Prensa Med. (Argentina)
43(45):3430-3431, 9 Nov. 1956

4,532
Seibert, E.G.
AVIATORS.

1918
THE EFFECTS OF HIGH ALTITUDES UPON THE EFFICIENCY OF
Milit. Sur&., 42:145-148
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Seifert, H.S. ed.
1959
PACE TECHNOLOGy.
(New York: John Wiley & Sons, Inc.)

4

. 1,375

.

4,534
1961 HUMAN FACTORS IN JET AND SPACE TRAVEL:
Sells, S.B. & C.A. Berry, eds.
A MEDICAL-PSYCIIOLOCICAL ANALYSIS
(New York: Ronald Press,196LF
"Medical Aspects of Jet and Space Travel" by
ABSTRACT: Contents include:
A. Graybiel; "Natural Environment and the Environment of Flight" by H.B. Hale;
"Radiobiology and the Environment of Flight" by G.L. Hekhuis; "Basic Aspects
of Skilled Performance" by W.A. Wilbanks; "Human Operator Performance Under
Non-normal Environmental Operating Conditions" by W.G. Matheny; "Group Behavior
Problems in Flight" by S.B. Sells; "Human Qualifications for and Reactions to
Jet Flight" by C.A. Berry; "Human Requirements for Space Travel" by S.B. Sells
and C.A. Berry; "Protective Medicine in Jet and Space Flight" by J.A. Norton;
"Air Craft Accidents and Flight Safety" by H.G. Moseley; "Human Factors Related
to Jet Aircraft" by T.G. Hanks; "The Engineered Environment of the Space Vehicle"
by H.G. Clamatia; "Operational Aspects of Space Flight" by A.M. Mayo; "Speculations
on Space and Human Destiny" by H.B. Webb.

4,535
'Sells,

S.B.
1961
MILITARY SMALL GROUP PERFORMANCE UNDER ISOLATION AND
III. ENVIRONMENTAL STRESS AND
AN ANNOTATED BIBLIOGRAPHY.
STRESS.
(Arctic Aeromedical Lab., Fort Wainwright, Alaska)
BEHAVIOR ECOLOGY.
ASTIA AD-276 829.
Rept. No. AAL TR 61-21, Project 8243-11, Oct. 1961.

ABSTRACT: Abstracts of studies on measurable dimensions of group structure
It is organized in 10
and their relations to group behavior are presented.
sections: (1) General Studies and Reviews, (2) Autonomy, (3) Clarity of Goals
and of Roles, (4) Cohesiveness, (5) Control of Behavior of Group Members,
(6) Homogeneity of Memberships, (7) Participation in Group Activities, (8)
Potency of Group to Its Members, (9) Size of Group, and (10) Status Hierarchy
(Author)
and Stratification.

4,536
Selye, H.
(ACTA,

1950
Inc.,

THE PHYSIOLOGY AND PATHOLOGY OF EXPOSURE TO STRESS.
Montreal, Canada)

4,537
Sem-Jacobsen, C. W., 0 Nilseng, C. Patten and 0. Eriksen 1958 AIRBOR.NE
(Air Force Office of
EEG RECORDING IN HIGH-PERFORMANCE AIRCRAFT.
Scientific Research, Washington, D. C. ) AFOSR-TR 59-35, Sept. 1958.
ASTIA AD 213 038.
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Sem-Jacobsen, C.W., 0. Nilseng, C. Patten and 0. Eriksen
1958 AIRBORNE EEG
(Presented at Third World Congress
RECORDING IN HIGH PERFORMANCE AIRCRAFT.
of Aviation Medicine, Brussels, 1958).
See also (Air Force Office of Scientific Research,,Washington, D.C.)
ASTLA AD 213 038.
AFOSR TR 59-35, Sept. 1958.
ABSTRACT: Under this contract it was attempted to try (a) to solve technical
problems related to airborne EEG, (b) to evaluate the data obtained by this
Ten commonly flown maneuvers were selected as a standard test.
technique.
During the ten maneuvers, changes were seen in the EEG recording in response
The pilots were divided into three groups on
to the most stressful maneuvers.
the basis of the EEG records., Group A showed only minimal changes in response
to the test flight. Group B showed marked high voltage changes of short duraIn the EEG's of the pilots belonging to
tion in response to same maneuvers.
group C gross changes of probably more pathological nature were seen. The EEG
recording appears to give promising data, about the pilot's actual physiological
capability under the physical and mental stress caused by the maneuvers.

4,539
Sem-Jacobsen,

C.W.,

0. Nilseng, C. Patten, and 0. Eriksen

1959

ELECTRO-

ENCEPHALOGRAPHIC RECORDING IN SIMULATED COMBAT FLIGHT IN A JET FIGHTER PLANE:
J. EEG & Clin. Neurophysiol. 11:154-155.
THE PILOT'S LEVEL OF CONqSCIOUSNESS.

4,540
ELECTROENCEPHALOGRAPHIC STUDY OF PILOT STRESSES
1959
Sem-Jacobsen, C.W.
J. Aviation Med. 30(11):797-801
IN FLIGHT.
.SUMARY: With 8-channel airborne EEG equipment, tracings were made of a group
of jet pilots, as well as personne'l with no previous flight experience, during
A uniform standardized flight schedule was utilized.
simulated combat flight.
On the basis of the EEG tracings, thirty jet pilots were divided into three
A minimal, B marked, and
groups according to the changes seen in the records.
The same pilots were graded by the Air Force according to their flight
C gross.
The results obtained strongly support a close correlation between
performances.
the changes in the brain as measured by EEG during flight stress and the pilot's
Airborne EEG recording is demonstratability to perform under these conditions.
which the jet fighter pilot is
to
stress
the
studying
for
ed as a new method
subjected.
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1961 "BLACK-OUT" AND UNCONSCIOUSNESS REVEALED' BY AIRBORNE
Sem-Jacobsen, C.W.
TESTING OF FIGHTER PILOTS.
Aerospace Med. 32(3):247, March 1961.
ABSTRACT: To verify and substantiate earlier work, fifty pilots were, during
the months of August and September, 1960, tested with airborne EEG recording,.
The tests were carried out at Wright-Patterson Air Force Base in a F-100 under
the supervision of the Aerospace Medical Laboratory. Most of the pilots were
The EEG tracings were supplemented
selected from different commands'and bases.
with recordings of the EKG, the respiration, and the flight pattern. Movies
The results
were also taken intermittently during simulated combat flight.
demonstrate that *a number of active fighter pilots had brief periods of unconsSeveral had
ciousness during manoeuvres frequently flown by T.A.C. fighters.
on the centrihowever,
of
them,
that
some
be
noted
It
should
jerks.
convulsive
fuge did not black out or lose consciousness when subjected to the same or even
These observations were made in a number of pilots of whom
heavier G-loads.
several had committed pilot error." No indication of "black-out" or unconsciousness was found in a group of instruc-ors or test pilots subjected to the same
The study reveals a reason "pilot error" and inay explain a number
examinat i n.
Taken into use the test may increase flight safety and
of aircraft-accidents.
decrease the number of unfortunate fatalities.

4,542
Sem-Jacobsen,

C. W.

1961

BLACK-OUT AND UNCONSCIOUSNESS REVEALED BY AIRBORNE

(Paper, 32nd Annual Meeting of the Aerospace
TESTING OF FIGHTER PILOTS.
Medical Association, Palmer House, Chicago, Illinois, April 24-27, 1961)

4,543
VYZNAM DUSEVNI HYGIENY V ASTRONAUTICE
1961
Semotan, J.
Of Mental Hygiene In Astronautics)

Cekoslov. Psychiat. (Prague),

(The Importance

57(l):61-69, Jan. 1961 (in Czechoslovakian

with English sunmary).
ABSTRACT: Attention is called to the most important somatogenic as well as
psychogen noxious factors in the microclimate of space ships, and to the
influence of these factors on the higher nervous activity. Among the most
outstanding specific one, influencing mental functions, are weightlessness,
forces of gravity and subgravity, noise, ultransound and infrasound, vibrations,
isolation complicated by sensory and motor deprivation, etc. Some mental
disorders endangering the crew while on space mission are analyzed in some
detail. Psychogenic approaches to the selection of spacemen or members of
Possibilities and means' of preservaspace crews are specified and advocated.
tion and development of mental health, and prevention of its distrubances in
spacemen and among space crews form part of the complex task of mental hygiene.
Research trends in psychogenic problems of space flight are outlined.
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Senelar, R.,

R.

Loubiere, F.

Violette

1959

EFFETS DES ACCELERATIONS POSITIVES

ETUDE ANATOMIQUE SUR LE RIEN
REPETEES DE FAIBLE INTENSITE ET LONGUE DUREE.
DE CHIEN.
(EFFECTS OF REPEATED ?OSITIVE ACCELERATIONS OF SMALL INTENSITY
AND LONG DURATION: ANATOMICAL kESEARCH ON DOG KIDNEY) Medecine Aeronaut.
(Paris) 14(4):339-352, 1959
See also In Bergeret, ed., Bio-Assay Techniques for Human Centrifuges and
Physiological Effects of Acceleration (London, New York, Paris: Pergamon
Press, 1961) AGARDograph 48. Pp. 107-118

4,545
1961
EFFECTS OF REPEATED POSITIVE ACCELSenelar, R., R. Loubiere, F. Violette
ANATOMICAL RESEARCH ON DOG
ERATIONS OF SMALL INTENSITY AND LONG DURATION:
KIDNEY.
(EFFETS DES ACCELERATIONS POSITIVES REPETEFS DE FAIBLE INTENSITE

ETUDE ANATOMIQUE SUR LE RIEN DE CHIEN) In Bergeret, ed.,
ET LONGUE DUREE.
Bio-Assay Techniques for Human Centrifuges and Physiological Effects of
Acceieration (London, New York, Paris: Pergamon Press, 1961) AGARDograph
48. Pp. 107-118
See also Medecine Aeronaut. (Paris) 14(4):339-352, 1959
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Sergeyev,

A. A.

1956

VLIYANIYE USKORENIY NA ORGANIZM LETCHIKA

ACCELERATIONS ON THE BODY OF A PILOT)

(Voyenizdat,

(INFLUENCE OF

1956)
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S'very, D.M., J.H. Mathewson and A.W. Siegel n.d. AUTOMOBILE SIDE-IMPACT
(Society of Automotive Engineers, Inc., New York) SP 174
COLLISIONS.

4,548
TECHNICAL FINDINGS FROM AUTOMOBILE IMPACT STUDIES
n.d.
Severy, D. M., et al.
(Institute of Transportation & Traffic Engineering, University of California,
Los Angeles, Calif.) Rept. #41

x

4,549

every, D. M.

1954

AUTOMOBILE CRASH EFFECTS

(Calif. State Governor's Safety Conference,

Engr. Div.)

Oct.

1954
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1955 CONTROLLED AUTOMOBILE
Severy, D.M., J.H. Mathewson, and C.O. Bechtol
REAR-END COLLISIONS, An Investigation of Related Engineering and Medical
Canadian Services Medical Journal 11:727-759, Nov.
Series I.
Phenomena.

1959. See also (Institute of Transp. & Traffic Engr.,
Los Angeles) ITTE Rept. No. 40.

Univ. of Calif.,

4,551
ACCELERATION ACCURACY: ANALYSES OF HIGH1956
Severy, D.M., & P. Barbour
(Institute of Transportation 6 Traffic Engr., University
SPEED CAMERA FILM.

of Calif.) Rept. No. 47.
See also J. Soq. Motion Picture & Tele. Engrs. 65(2):96-99
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Severy, D.M.,

& J.H. Mathewson

AND SERIES II.

1956

AUTOMOBILE BARRIER IMPACTS,

SERIES I

(Institute of Transportation and Traffic Engineering,

University of California, Los Angeles, Calif.)

4,553
Severy, D.M.,

& J.H. Mathewson

1956

AUTOMOBILE-BARRIER IMPACTS,

Clinical Orthopaedics 8:275-300
See also (Institute of Transp & Traffic Engr.,
ITTE Reprint No. 50.

Univ.

SERIES II.

of Calif.)

4,554
AUTOMOBILE BARRIER AND REAR-END
1958
Severy, D.M. and J.H. Mathewson
of Automotive Engineers Summer
Society
(Paper,
COLLISION PERFORMANCE.
SAE Preprint 62C.
1958)
June
8-14
N.J.
Meeting, Atlantic City,

4,555
AUTOMOBILE HEAD-ON
1958
Severy, D.M., J.H. Mathewson and A.W. Siegel
(Presented at the SAE National Passenger Car,
COLLISIONS, SERIES II.
Body and Materials Meeting, Detroit, Mich., 4-6 Mar. 1958)
(Dept. of Engineering, Univ. of Calif., Los Angeles) Report 58-41
See also: Transactions, SAE 67:238-262, 1959.
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PHOTOGRAPHIC INSTRUMENTATION FOR COLLISION INJURY RESEARCH.
1958
Severy, D. H.
J. Society of Motion Picture and Television Engineers 67(2):69-77, Feb. 1958

(
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Severy,

1959 AUTOMOBILE HEADD. M., J. H. Mathewson and A. W. Siegel
Transactions, SAE, 67:238-262. 1959.
ON COLLISIONS--SERIES II.
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1959 AUTOMOBILE SIDE
Severy, D. M., J. H. Mathewson, & A. W. Siegel
& Traffic Engineering,.
Transportation
of
(Institute
IMPACT COLLISIONS.

Dept.

of Engineering,

University of Calif.,

Los Angeles)

Rept.

SP-174.
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Severy,

D.M.,

J.H. Mathewson,

& A.W.

Siegel

(Institute of Transp. & Traffic Engr.,
Rept. No. 59-10. Jan. 1959.

1959

AUTO CRASH STUDIES.

Univ. of Calif.,

Los Angeles,

Calif)

4,560
AUTOMOBILE COLLISIONS ON PURPOSE
1960
Severy, Dcrwyn M.
and Traffic Engineering, Los
Transportation
of
(UCLA, Institute
Nov. 1960, See Also J. Human
89,
Preprint
ITTE
Angeles, Calif.)
Factors Societ-y 2(4):186-202.
This paper ,presents a brief discussion of some of the findings
ABSTRACT:
from 48 full-scale automobile collision experiments conducted at UCLA
These experiments have provided critically
during the past ten years.
needed data on physical factors relating to vehicular collision dynamics
Use of both human subjects and anthroand attending motorist injuries.
needed data on the
of critically
procurement
poinetric dummies facilitate
causation.
injury
to
design
of
relation
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AUJTOMOBILE COLLISIONS ON PURPOSE
1960
Severy, D. M.
Hum. Factors 2(4):186-202, Nov., 1960.

ABSTRACT: A brief discussion was presented of some of the findings from 48
The experiments have provided
full-scale automobile collision experiments.
data on physical factors relating to vehicular dynamics and attending motorist
Both human Ss and anthropometric dummies have been used to secure
injuries.
specific data on 1) deceleration patterns for different locations on the ,
driver and car structure, 2) the relation of impact speed to deformation and
repair costs, 3) the performance of motorist restraining devices, and 4)'the
interactivi of thWe dirver with the car's interior and external environment
Public acceptance of safety devices and design changes
during collisions.
known to reduce injury was discussed.
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AUTOMOBILE SIDE-IMPACT COLLISIONS, SERIES II
1960
Severy, D. M., et al.
SP 232, Jan. 1960
(Society of Automotive Engineers, Inc., New York)
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BARRIER COLLISIONS,
19b1
Severy, D. M., et al.
MOTORISTS' FORCE AND INJURY CONTROL SYSTEMS.
Board Annual Meeting,

Jan.

SERIES IV: AN EVALUATION OF
(Presented to Highway Research

1961)
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Severy,

Derwyn M. and A.W.

Siegel

1962

ENGINEERED COLLISIONS.

In M.K. Cragun, ed., The Fifth Stapp Automotive Crash and Field DemonstraPp. 33-47
tion Conference, Sept. 14-16, 1961.
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Sewall, H.
Amer.

1946
J. Med.

THE CLINICAL RELATIONS OF GRAVITY AND CIRCULATION
Science 151:491
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Shablin, V.A.
1961
THE INFLUENCE OF ANGULAR DISPLACEMENT OF A JOLTING
NATURE ON THE HUMAN BODY.
(0 Viliyanii Na Organizm Cheloveka uglovykh
Peremeschenii Tolchkoobraznogo Khuraktera) Gigena i Sanitariya (USSR)
26:46-5L Trans.: (Office of Tech. Serv., Washington, D.C.) 61-28268.
ABSTRACT:
Some observations on 10 healthy persons 20 to 22 years indicated
that the nature of functional changes in the body depends on the frequency
of angular displacements, the number and magnitude of the jolts. Angular
displacements with a frequency of 23 minute (0.38 rps) and an amplitude of
60 where the jolts were 13 per minute and an acceleration of 1.5 g acting on
the human body for 2,hours originally changes the functional condition of the
vestibular apparatus and its excitability.
Bradycardia is noted in the cardiovascular system after the effect of these vibrations.
With the increase in
the rate of angular displacement from 23 to 48 minute (0.8 cps) keeping other
physical factors constant there is an increase in volume of pulmonary ventilation (to 174%) oxygen consumption (162% energy expenditure of the body (177%).
Under these conditions which are otherwise the same the increase in the number
of jolts per minute with simultaneous altnough slight increase in their magnitude from 1.0 to 2.0 g.
Along with the changes mentioned leads to distinct
phenomena of cardio-vascular and aervuus system excitation.

4,567
Shadee, J.
1936
LES MODIFICATIONS DE L'ACUITE VISUELLE CHEZ LES PILOTES
APRES LES VOLS DE CHASSE.
(Effects of Speed on Visual Acuity in Air Pilots)
Rev. Pol. de la med. aeronautique.)
1, 1936
ABSTRACT: The author divides his material into two age groups.
In the older
group (29-36) after, prolonged flights of 45 minutes to 1i hours there occurred
Sdiminution of visual acuity persisting for one to two hours.
No such diminutiop
was noted after short flights.
In the younger group visual acuity was on the
contrary, increased following flight, regardless of duration. The changes in
visual acuity were insignificant, averaging only about 0.05.
The author believes
them due to changes in the circulation of the blood occuring in rapid flight at
high altitude owing to accelerated changes in direction of flight.
These
changes are better compensated and disappear sooner in the younger pilots.
ABSTRACT: Journal of Aviation Medicine 7(4) : 217-218, December 1936
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Shalay,

K. N.,

A. S.

Gumenyuk,

& N. N. Spektor

1956

ZAMECHANIYA

STAT'YE

PROFESSORA D. YE. ROZENBLYUM
"OB OSNOVNhYKH VOPROSAKH V OBLASTI FIZIOLOGII
USKORENIY.
:NOTES TO PROFESSOR D. YE. ROZENBLYLUM'S PAPER: "FUNDAIMENTAL

PROBLEMS IN PHYSIOLOGY OF ACCELERATION").
Vovenno-meditsinskiv Zhurnal
(Military Medical Journal).
5:91,
1956.
(Translation in USAF Air
Intelligence Information Report "Physiology of Acceleration: A Controversy
between D. Ye. Rozenblyum and G. L. Komendantov."
IR-1407-57.
21 May

1957.)
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Shamburek, R. H.
1963
G FORCES AND YOU.
U.S. Army Aviation Digest 9(11):43-47.

Nov.

1963.

ABSTRACT: Accelerative forces during dive bombing runs in the Army JOV-IC aircraft
are discussed with particular emphasis on the physiological mechanics and symptoms
which the pilot 'should be familar with. Protective measures against excessive C
forces, such as physical fitness, eating a full meal prior to flights, body position
muscle tensing, M1 manuaver, and anti-G suits are discussed. OV-l instructors
should particularly emphasis to .tuJents that (1) visual symptoms (grayout or
blackout) are unreliable and dangerous as measures of acceleration because they
are so close to unconsciousness. Except for an accelerometer, better Judgements
can be made by pressure sensing at seat, load on the arms, and face sagging, and
(2) students who blackout at low levels should be checked by a flight surgeon.
(CARI).
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Shapland, D. J.
1961 THE DYNAMIC MODEL - AN ENGINEERING APPROACH TO
THE PROBLEM OF TOLERANCE TO ABRUPT ACCELERATIONS.
(Paper, Nat'l. Academy of Sciences Symposium on "Impact Acceleration
Stress." 27-29 Nov. 1961, Brooks AFB, San Antonio, Texas)
ABSTRACT: The tolerance of the human body to short duration accelerations
can be analyzed with the aid of analogous dynamic models, consisting of
springmass systems.
The basic principles of this technique are discussed
in an attempt to clarify this method of investigating the problem.
The
basic models used are explained, and the methods of application described.
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Shapland, D.J.
1961
THE DYNAMIC MODEL - AN ENGINEERING APPROACH TO
THE PROBLEM OF TOLERANCE TO ABRUPT ACCELERATIONS.
(Stanley Aviation Corp., Denver, Colo.) Nov. 1961.

4,572
Shapland, D. J.
1961
QUARTERLY STATUS REPORT #2 ON HUMAN BODY DYNAMICS STUDY
(Stanley Aviation Corp.,.Denver, Colo.)
Rept. No. 787, 6 Oct. 1961
4,573
Shapland, D.J.
1961
THE USE OF MATHEMATICAL MODELS TO INVESTIGATE THE
EFFECTS OF PROTECTIVE SUPPORTS ON THE HUMAN BODY DURING ABRUPT ACCELERATIONS.
(Stanley Aviation Corp., Denver, Colo.)
Rept. No._ 781,
Sept. 1961.
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Shapland, D. J.
1962
DYNAMIC MODELS FOR DETERMINING HUMAN TOLERANCE TO ABRUPT
ACCELERATIONS.
(Paper, 33rd Annual Meeting of the Aerospace Medical Assoc.,
9-12 A•ri'l 1Q62, Atlantic City, N. J.)
ABSTRACT: Spring-mass systems analogous to the human body subjected to short
duration accelerations are proposed and criteria suggested that can be applied
to the response of these systems to indicate degrees of tolerance of the human
body. The basic mathematics governing the motion of linear and non-linear, damped
single-degree-of-freedom models is described and the equations of two- and threedegree-of-freedom models developed.
Comparison of the solutions with available
experimental data enables the dynamic characteristics of the models to be
established for the spinal and transverse directions. 'Analytical solutions are
possible for simple acceleration time inputs and complex inputs can be studied
using digital computer techniqu.,.
A special purpose electronic analog computer
that has been developed for rapid evaluation of complex inputs is also described.
The dynamic models can be used to predict human tolerance to arbitrary inputs
and also to ascertain the influences of seat cushions and restraint system effects
Examples of the use of the models are given and their advantages and limitation
discussed.
(erospace Medicine 33(3):368-369, Mar. 1962)

4,575
Shapland, D. J.
1962
A STUDY OF THE DYNAMIC MODEL TECHNIQUE IN THE ANALYSIS
OF HUMAN TOLERANCE TO ACCELERATION.
(Stanley Aviation Corp, Denver, Colo.)
Doc. No. 793, 21 Feb. 1962

4,576
Shaw, C.C.
1954
Military Surgeon

ON A COMMON DYNAMIC FACTOR IN MOTION SICKNESS
114:347-350 Jan.-June 1954

ABSTRACT:
Of the six motions of a ship, yaw, sway and surge possess
negligible accelerations and contribute to seasickness only when they become
sunchroiiized with roll and heave and pitch, either singly or in unison.
Linear accelerations of pitch and roll and heave, alone or in combination,
may produce motion sickness.
Their nauseating and verigii..
effects
are compounded by surge, sway and yaw. The total sum of the linear accelerations
of pitch, roll and heave resulting from the forces of wind and waves appears
to be the basic dynamic cause of motion sickness.
In a se.-,way, heave is the
worst malefactor.
Thus, the mechanical or dynamic cause of motion sickness is identical
on land, at sea and in the air.
It can be simply stated as the..,.m of linear
accelerations and decelerations along and around the longitudinal, lateral
and vertical axes.
Each of the six degrees of freedom of motion may thereby
contribute to motion sickness.
However, the linear accelerations of surge,
sway and yaw are almost negligible.
From the practical viewpoint, motion
sickness, when it occurs, is induced by the sum of the linear accelerations
of pitch, roll and heave.
And the greatest of these in a seaway is heave.

4
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Shaw, C. C. 1954 ON THE DYNAMICS OF NOTION SICKNESS IN A SEAWAY.
Scientific Monthly 78:110-116.

4,578
Shaw, R.F. and N.B. Marple
1961 METHODS FOR DETERMINING BLOOD FLOW THROUGH
INTACT VESSELS OF EXPERIMENTAL ANIMALS UNDER CONDITIONS OF GRAVITATIONAL
STRESS AND IN EXTRA TERRESTIAL SPACE CAPSULES.
(Columbia Univ., College
of Physicians, and Surgeons; Electronics Research Laba., New York)
Status rept. no. P-1/168, Rept. no. CU-1-61-NASA-112-PS/ERL, 1 May 1961

ABSTRACT: The following work is described: (1) technical development of blood
flowmeter instrumentation; (2) surgical considerations related to special
problems of chronic implantation of flowmeter probes; (3) study of the relationship between levels of blood flow and organ activity.

4,579
Shaw,

R.S. & H.E. Savely
1947
ACCELERATION -TIME DIAGRAM FOR CATAPULT
EJECTION SEATS.
(Aeromedical Lab., Wright-Patterson AFB, Ohio)
Memo Rept. TSEAA 695-66D, 11 Feb. 1947.

4',580
Shaw,

R.S.
1947
HUMAN TOLERANCE TO ACCELERATION IN DOWNWARD SEAT EJECTION.
(AMC, Wright-Patterson AFB, Ohio) Memo Rept. TSEAA 695-74C
12 Dec. 1947.

CONCLUSIONS:
In downward seat ejection, velocities of 28.5 feet per second
can be safely accomplished using' a 24-inch stroke.
The standard safety belt and shoulder harness with the addition of toe straps
provide adequate fixation of subjects in this ejection.
(DACO)

4,581
Shaw, Lt. R.S.
1947
HUMAN TOLERANCE TO NEGATIVE G OF SHORT DURATION.
A.M.C. Memorandum Rept. No. TSEAA-695-74.

. 1,386

-

4,582
Shaw, R. S.
1948
DURATION.
J.

HUMAN TOLERANCE TO NEGATIVE ACCELERATION OF SHORT
Aviation Med.
19 (1):39-44.

SUlARY: Experiments have been conducted to determine the tolerance of
hurans to forces like those which would be experienced in escape from
aircraft by downward seat ejection.
It has been found that seated
human subjects can tolerate considerably more than 3 negative g for
periods of time under 0.3 seconds.

4,583
Shaw, R. S.
1948
483-487.

NEGATIVE ACCELERATION

Military Surgeon

102 (6):

4,584
Shaw, R.S., J.L. Gamble, P.J. Maher, J.P Henry & 0. Gauer
1948
ON THE
USE OF VENOUS PRESSURE IN THE HEAD AS A TOLERANCE INDEX OF NEGATIVE G
IN HUMANS.
Fed. Proceedings,
7:113
ABSTRACT: Injury to animals from negative acceleration of over three
seconds'duration first appears as rupture of small vessels about the
head; consequently, it was thought that venous pressure in the head
might be used as an index of tolerance in humans exposed to negative
acceleration on the centrifuge.
Four subjects were secured in a seat with
an adjustable back mounted on the centrifuge, and venous pressures during
negative acceleration were measured with a variable inductance manometer.
Venous pressure in the frontal vein of human subjects exposed to negative
acceleration was found to vary linearly with the magnitude of the
acceleration as though from a simple hydrostatic column based at the
heart;
they ranged from 80 to 110 mm. Hg. No appreciable movement of the
heart was noted in X-rays of the chest taken under negative accelerations
of 3 g.; "Red-out" was not observed in this series.
Pressures were recorded with subjects in 45-degree and 60-degree backward tilted seats, and
compared with those obtained in the standard 10-degree seat tilt.
No significant protection against negative acceleration as indicated by
venous pressures in the frontal vein resulted from this tilting.
Breath holding and straining maneuvers, which increase venous pressure
in the resting subject, enhanced the disagreeable subjective sensations,
_-while closing the glottis and attempting inspiration (Muller Maneuver),
which decreases venous pressure, resulted in considerable alleviation
of symptoms under negative accelerations up to 3 g.

I
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4,585
THE PRESSURIZED HELMET AS A NEGATIVE G
1948
Shaw, R.S. & J.P Henry
PROTECTIVE DEVICE. Aero Medical Laboratory Serial No. MCREXD4-74-E,
Air Material Command Memo. Rept. TSEAA-695-74E
In MR. No. TSEAA-660-100 entitled "Emergency Pressure Suit", dated
ABSTRACT:
May 5, 1946, a pressurized helmet is described, and its use as a negative g
Inasmuch as most of the injury from negative
protertive device is suggested.
acceleration of several seconds duration is related to over-distension of the
blooa vessels of the head, it is reasonable that such a helmet applying counter
This work
pressure to these vessels would provide some degree of protection.
was undertaken to determine the amount of protection such a device would afford.
This report describes preliminary experiments to evaluate the pressurized helmet
The preliminary experias a protective device against negative acceleration.
helmet does not
a
pressurized
with
breathing
(a) Pressure
ments suggest that:
helmet
pressurized
of
the
use
(b)
The
tolerance.
g
negative
raise
significantly
with the glottis closed raises negative g tolerance by an amount similar to the
positive g tolerance increase obtained from the anti-g suit.

4,586
Shaw,

RUPTURED INTERVERTEBRAL DISC FROM POSITIVE ACCELERATION.
1948
R.S.
Aug. 1948.
J. Aviation Med. 19(4):276-278.

SUMMARY:
1. Back injury from positive acceleration is reviewed.
2. A case of proven and a case of probable herinated nucleus pulposus
resulting from a dive 'pull-out: are reported.
A flexed back predisposes an individu&l to this injury during positive
3.
acceleration and should be avoided.

4,587
1948 THE SIGNIFICANCE OF THE VOLUME OF BLOOD
Shaw, R. S., & J. P. Henry
(Engineering Div., Air
CONTAINED IN THE LEGS IN NEGATIVE ACCELERATION.
Rept. No. MCREXD-695-743.
Memo
Ohio)
AFB,
Materiel Command, Wright-Patterson
1948
May
11
ASTIA AD-55922;
ABSTRACT: Venous pressure in the forehead was measured in 3 humans exposed to
negative acceleration of 2 g. When the circulation in the legs was isolated by
means of pneumatic cuffs, the venous pressure in the forehead was about 15 mm.
of Hg less than when the `' id was allowed to drain from the legs into the trunk.
A similar reduction in prc. ur( could be obtained by preventing drainage of
blood from the legs by

P!

the direction of the cent

their position until they were at right angles to

,:al force.

(ASTIA)
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4,588
Shaw, R. S., J. P. Henry, J. L. Gamble and 0. Gauer
J.
VENOUS PRESSURE UNDER NEGATIVE ACCELERATION.

VARIATIONS IN
1948
Appl. Physiol. 1:441-447.

4,589
Shaw, R. 5., J. L. Gamble,J. F. Henry, and 0. H. Gauer Jan. 1948 VENOUS PRESSURE
Memo Rept. TSEAA-695-74D, 15 Jan.
IN THE HEAD UNDER NEGATIVE ACCELERATION.
1948.

4,590
Shaw, R. S., J. L. Gamble, J. P. Henry, & C. Gauer 1948 VENOUS PRESSURE IN
(Aero Medical Lab., Dayton, Ohio)
THE HEAD UNDER NEGATIVE ACCELERATION.
Memo Rept. No. MCREXD4-695-74D, 15 Jan. 1948
This report describes venous pressure changes in the heads of human
ABSTRACT:
subjects exposed to negative acceleration, and their use in determining negative
The report also describes the protection against negative
acceleration-tolerance,
acceleration afforded human -ubjects by the partial supine position as gauged
Through various tests it was concluded that under
by venous pressure changes.
neg-t-±c accelccation, venous pressure in the head of the human varies as though
from a hydrastatic olumn based in the region of the heart. No significant protection against negative acceleration is obtained from, the 450 and 600 backward
titled sent.,

4,591
Shea,

1953
F.
Aviation Week,

CIR CALLS FOR STRONGER CABINS.
19 Oct. 1953.
59(16):98-99.

In the controversy over forward-racing versus aft-facing seats
ABSTRACT:
in transport planes, it is felt that there has not been enough evidence
collected by investigators of air crashes to justify one in preference to
The crash of a DC-6 at Elizabeth, N.J., on Feb. 11, 1952, is
the other.
described, and it is stated that the investigators of this accident reported
that the casualty rate would have been just as high with aft-facing seats as
However,
with the forward-facing seats, which were standard on this plane.
it is definitely recommended that seats in transports be reinforced for lateral
Present seats are designed to bear only I and 1/2 g laterally, and
g forces.
it is recommended that they be strengthened -to-stand loads as high as 35 g
-- Ia tera1 ly.
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4,592
"G" MEN OF THE AIR.
ON PILOTS FLATTENING OUT:
Sheffield, F. C.
1942
AVOIDING THE PHYSIOLOGICAL ILL EFFECTS OF VIOLENT ACCELERATION
Flight 41:134-135, 1942.

4,593
1936
EFFECTS OF
Sheftel, G.A., A. Smirnov, F.I. Shumetev and N.T. Gorchakov
Sovetskii vrachebny zurnal,
PARACHUTE JUMPING ON HUMAN ORGANISM.
Aug 15, 1936
(Leningrad) .p. 1166-72

4,594
Shelley, T.
1941
GERMAN-NAVY REPORT ON THE PHYSIOLOGICAL EFFECT OF
(USN., Office of Chief of Naval Opns.,
NIGHT FLYING ON THE EYES.
Intelligence Div.) Intelligence Report Serial X2905-S-45, 31 July 1945.

ABSTRACT: Report on the Effect of Vibrations on the Vegetative Nervous System
and the Sinew Reflexes.
Experiments are carried out to establish the connecThe effect of vertical
tion between the effect of shock and reflex action.
Explanatory diagrams are included in this
vibrations on the sinus is noted.
section.

4,595
1961 PILOT'S FLIGHT REPORT, INCLUDING IN-FLIGHT FILMS.
Shepard, A. B., Jr.
(Paper, Conference on Results of the First U.S. Manned Suborbital Space
Flight, June 6, 1961, NASA, Washington, D.C.). Pp. 109-116

4,596
Shepelin, 0. P.
1961
EFFECT OF PULSATING AND STEADY NOISES ON THE
ORGANISM UNDER EXPI•ER1.N'TAL CONDITIONS
26(3):25-31, 1961)
(Trans. of Gigiena i Sanitariya (USSR)
61-28031
(Office of Technical Services, Washington, D. C.)
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4,597
Shepler, H.G., J.D. Hardy, C.F. Gell, & E. Hendler
AtRRESTING; HUMAN LIMITATIONS IN.
(.S.
Naval Air Development Center, Johnsville, Pal

1954

AIRCRAFT CATAPULT AND

NADC-MA-LR4,

Dec.

29,

1954

I

ABSTRACT: This is the first progress report on aircraft catapult and arresting
and details preliminary considerations concerning linear accelerators and specific
requirements of the Navy in relation to existing facilities.

4,598
Shepler, H.G., J.D. Hardy, C.F. Gell, & E. Handler 1955 AIRCRAFT CATAPULT AND
ARRESTING;
HUMAN LIMITATIONS IN.
ý.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR5, Jan. 31, 1955

ABSTRACT: This is the second progress report on aircraft catapult and arresting
and reviews the capabilities of the human centrifuge at AMAL and the HG-1
catapult facility at the U.S. Naval Base, Philadelphia for simulating catapult
launchings and carrier landings.

4

4,599
Shepler, H.G., J.D. Hardy, C.F. Gell, & E. Hendler
ARRESTING; HIAN LL:ITATIONS IN.
(U.S. Naval Air Development Center, Johnsville, Pa.)

1955

AIRCRAFT CATAPULT AND

NADC-MA-LR8

Feb.

28,

1955

This the third'progress report on aircraft and catapult arresting.
ABSTRACT:
On the 24th and 25th of January, 1955, conferences were held at AMAL with Lt.
Col. J.P. Stapp of the Holloman Air Force Base concerning the capabilities of
Further detailed information on the HG-I
the deceleration track at Holloman.
catapult with the Aero Medical Equipment Laboratory is presented to supplement
the general information of the second progress report.

4,600
Shepler, H.G., J.D. Hardy, C.F. Gell & E. Hendler 1955 AIRCRAFT CATAPULT AND
ARRESTING; HUMAN LIMITATIONS IN.
... .S. Naval Air Development Center, Johnsville, Pa.). NADC-MA-LR9 March 30, 1955
A visit
ABSTRACT: This ite fourth progress report on catapult and arresting.
was made to the Holloman deceleration track to determine its capabilities for
It was decided that probably only the
use in simulating catapult and arresting.
decelerations simulating arrested landings could be carried out on the Holloman

-
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track.
The Naval Ordnance Test Station was visited to determine the capabilities
of its track facilities.
It was concluded that the Naval Ordnance Research
Track is capable of providing necessary facilities for any contemplated test
performance during acceleration and deceleration that had been proposed at
conferences by Bureau of Aeronautics representatives.

4,601
Shepler, H.G
J.D. Hardy, C.F. Gell, & E. Hendler 1955 AIRCRAFT CATAPULT AND
ARRESTING; HUMAN LIMITATIONS IN.
(U.S. Naval Air DcLvclopment Center, Johnsville, Pa.) NADC-MA-LR10 May 24, 1955
ABSTRACT: This is the fifth and final progress report on aircraft catapult and
arresting.
Recommendations based upon the study of available linear accelerating
devices are made as follows:
(1) that initial studies be carried out at the
Naval Ordnance Test Station, China Lake, California, (2) that studi
bbe carried
out in collaboration with the Aeromedical Field Laboratory, Holloman Ai-Force
Base, New Mexico, and (3) that should tests in aircraft be indicated from the
initial study, such tests should be scheduled at the Naval Air Test Center,
Patuxent River, Maryland or the Naval Air Test Station, Lakehurst, New Jersey
with the assistance of AMAL personnel as desired.
A brief outline of the problems
relating to performance testing under acceleration is also included in this report,

4,602
Shepler, H. G., C. F. Gell, E. Hendler, J. D. Hardy
1955
HUMAN LIMITATIONS IN
AIRCRAFT CATAPULT AND ARRESTING.
PHASE I.
(Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 100 318; TED AX AE-6304; TED ADC AE-1407;
31 Dec. 1955
ABSTRACT: Analysis of the problem was first made in terms of the required activity
of the pilot during take-off and landing procedures.
The question was then put
as to whether the pilot could maintain control of the aircraft during acceleration
at 10 G during a 250-300 foot strok,
If not, how long after the end of acceleration would it be before the pilot c,, 4'take control? The followi Lg laboratories
and tracks were visited to study the cipabilities and availability for tests of
performance degradation due to acceleration:
(1) Human Centrifuge - AMAL; (2) HG
1 Catapult - AMEL; (3) Ejection Seat Tower - AMEL; (4) XC-7 Steam Catapult Patuxent, Md.; (5) High Speed Research Track - Holloman AFB, N. Mex.; (6) High
Speed Research Track - Naval Ordnance Test Station, China Lake, Calif.
It was
concluded that the facilities at Holloman AFB and Naval Ordnance Test Station were
suitable for initial studies but the cost of operation of these tracks is very
high.
At present there exists no facility for a thorough study of the linear
acceleration and deceleration problems in the range of acceleration patterns
encountered in catapult launchings and arrested landings.
However, thorough
studies might be made at the Ships Installations Facility'at Lakehurst, providing
facilities for human experimentation were available.
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1956 IZ>MINENIIA V KLETKAKH NEKOTORYHHD ORGANOV
Shevi, I. and N.G. Kuz'mina.
(Changes in the
KHOLODNOKROVNYKI[ ZHIVOTNYHH POD DEISTVIEM VIBRATSII.
cells of some organs of cold-blooded animals under the effect of vibration)
Gig. san. 21:37-40
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Shipler, H. G. 1958 PILOT PERFORMANCE AND TOLERANCE STUDIES OF ORBITAL
RE-ENTRY ACCELERATION. (U. S. Naval Air Development Center,
Johns riule, Pa.) TED ADC AE1412, MA-8. 19 Sept. 1958.

4,605
1957 STANDARDS FOR ACCELERATION.
Shirley, R. E.
In: Symposium: Physical Standards and Selection,
Force Base, Texas Pp. 135-139, ASTIA AD-144 144.

Randolph Air

ABSTRACT: The effects of application of g-force are briefly 'discussed.
The method of determination of g tolerance using a centrifuge is described.
At the present time it is noted that few Air Force personnel are g intolIt is also noted that the mood of the patient or
erant or susceptible.
experimental subject is important in production and maintenance of g
It is strongly suggested that this, or some similar test
tolerance.
be included in the examination of pilot trainees so that subjects who
do not possess a physiological adaptation to increased intrathoracic
pressure may be tested on the centrifuge for g tolerance before a large
amount of training time and money have been invested in these personnel.

4,606
Z DF SPACE.
1960
Shirley, T.
( Philadelphia; Chilton Co., Book Division,

1960)

4,607

Shternfel'd, A.

1959

OT ISKUSSTRENNYKH SPUTNIKOV K MEKIIPLANETNYM POLETAM

(FROM MAN-MADE SATELLITES TO INTERPLANETARY FLIGHTS)

Gosudarstvennoy"

Izdatel'stvo Fiziko-Matemnticheskoy Literattry (Moscow),
(Aerospace Technical Intelligence Ctr.,

Trans. No. MCL-1301,

18 Sept.

1961.

1959

Wright-Patterson AFB,

Ohio)

ASTIA AD 264 626

ABSTRACT: Vie launching of an automatically controlled rocket to Venus will
But much more data will
enable scientists to obtain valuable scientific data.
be supplied by flights around Venus, especially the flight of a manned rocket.

I
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At a definite trajectory the cosmic rocket after flying around the celestial
body will automatically return to the point of take-off, traveling on inertia
That is why flights of people around Venus will
without any fuel consumption.
be easier and sooner than the flight with landing on the surface of Venus with
But the flight around Venus is a considerably more difficult
return to Earth.
In the latter case, the rocket is
problem than the flight around the Moon.
Having overtaken the Moon,
preferably in the terrestrial field of gravitation.
will fly in the direction
rocket
cosmic
a
when
But
it will come back to Earth.
of Venus then at a relatively short distance from the Earth it will fall into
the field of gravitation of the Sun thus fully subjecting the movement of the
rocket to gravitation.

4,608
MAN IN COSMIC SPACE
1959
Shternfeld, Art.
Basic Books,
(New York:
Soviet Space Science

1959)

Pp.

163-189

Presents an excellent, simplified discussion of work and life under
ABSTRACT:
Defines C-force for the layman.
conditions of weightlessness.

4,609
SOVIET SPACE SCIENCE.
1959
Shternfel'd, Ari
Trans. of mono. Iskusstvenriyye Spucniki, 2nd ed.,
(New York: Basic Books, Inc.) Pp. 163-189

Moscow, Nov.

1957

4,610
TWENTY-FOUR HOURS IN SPACE
1961
Shternfel'd, A.
Tekhnika ,molodezhi 1961(11):14-15

PENS THE WAY TO TIE PLA\TTS

4
ABSTRACT: The author discusses space flights which. ould be completed n 25 hrs.,
The author states the
18 mins., the duration of German TiLo.,v's space flight.
no ill effects of
suff2red
Tito•
Although
launching and descent time and speed.
cosmcrPuts.
future
for
produced
be
could
gravity
artificial
weightlessness,
The
The author states that it would be possible to fly to the moon in 25 hrs.
(CARl)
author compares a 25 hr. and 5-day flight to the moon.

//
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4,611
MICROAPPARATUS FOR THE REGISTRATION OF CERTAIN
1961
PHYSIOLOGICAL FUNCTIONS BY RADIO
(Trans. of mono Mikroapparatura dlya Tegistratsil po Radio Nekotorykh
Fiziologicheskikh FunktLii, M~scow, 1959.)
(Office of Technical Services, Washington, D.C.)
61-27396

Shuvatvo, L. P.

4,612
Siegel, M. 1951 ANALYTICAL AND TEST INVESTIGATION OF TYPE HG MARK I CATAPULT
PERFORMANCE CHARACTERISTICS (Naval Aircraft Factory, Philadelphia, Pa.)
19 April 1951, Rept. no. M-5038, ASTIA AD-102 385

ABSTRACT: The purposes of-this test and analytical investigation are as follows
(1) Experimentally determine the performance characteristics and optimum conditions of operation of the HG-i Catapult. (2) To investigate both experimentally
and analytically the processes ri~oQved in the launching cycle so as to evaluate

the practicability of conforming wifhthe original catapult design specificationo
Predict the extent of improvement which may be obtained through further catapult
In the HG-1 system control of acceleration by means of regulating
mod'iications.
oil back pressure has been shown to be very sensitive to the regulating valve
It was found that for full stroke operation at any
poppet opening velocity.
launching condition there is one acceleration build up rate which will give
Flexibility of ram and bunching
relatively smooth acceleration characteristics.
car structure was found to superimpose a high frequency vibratory acceleration
The probable effect of these vibratory accelerations
about the average values.
on test specimens, and suggestions for mitigating the superimposed vibratory accelerations in future catapult designs are described in the conclusion section of
this report.

4,613
UNIFORMITY IN SHOCK TESTING
1961
Sieger, W. J., & E. H. Copeland
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7, 1961, Washington, D. C. (Mt. Prospect, Ill.:
Institute of Environmenta Sciences, P. 0. Box 191) pp. 291-298

4,614
BIBLIOGRAPHY OF RESEARCH REPORTS ISSUED BY THE
1957
Siegfried, M.
(Wright Air Development Center, Aero Medical Lab.,
BIOPHYSICS BRANCH
Jan. 1957
Wright-Patterson AFB, Ohio)
ASTIA AD 126 361
ABSTRACT: This bibliography has-been compiled to tabulate those publications
including technical reports, tec:.nical notes, memorandum reports, and papaers
which are considered to be of lasting interest in the fields of research being

I
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conducted in the Biophysics Branch of the Aero Medical Laboratory,
of Research,, Wright Air Development Center.

Directorate

This material, divided by Section according to the type of work conducted
and covering the areas of acceleration, anthropology, bioelectronics, escape,
Because the
and stress and fatigue, lists only those articles now published.
area are
in
this
papers
only
formed,
newly
just
is
Section
Fatigue
Stress and
listed in the present edition.

4,615
DEVICES FOR PROTECTION AGAINST NEGATIVE ACCELERATION.
1952
Sieker, H.O.
(Wright Air Development Center, WrightACCELERATION STUDIES.
PART I.
Patterson AFB, Ohio) WADC TR 52-87, ASTIA AD 142 259.
Previous experimental work has shown that negative acceleration is
ABSTRACT:
This report summarizes studies in
tolerable within certain physiological limits.
which human subjects were exposed to negative acceleration with and without protection. The tolerance limits for negative acceleration in unprotected subjects
in the upright seated position was found to be 2.5 g. The acceleration was
limited to this level by the subjects' discomfort and the bradyeardia noted in
At 3 g in addition to marked discomfort, conjunctival
theelectrocardiogramn.
When the subject in the upright
hemorrhage and cardiac asystoles were noted.
position was protected by means of counter-pressure about the head and neck,
The tolerance limit
the tolerance to negative acceleration was increased to 5 g.
for negative acceleration was found to be 4 g in the negative g aspect of the
(Author)
USAF prone position bed.

4,616
(In Gauer, 0. H.
1961
EFFECT OF ACCELERATION ON THE HEART.
Sieker, H. 0.
and G. D. Zuidema, eds., Gravitational Stress in Aerospace Medicine).
Little, Brown, and Co., 1961). Pp. 52-60
(Boston:

4,617
(TRAUIATISM AND PARACHUTE
TRAUMATISMES ET PARACHUTAGES
1951
Siffre, M.
JUMPING)
7:121-130, 1951
s de Sante Militaire, Paris
Revue du C

4,618
SEAT BACK-PASSENGER-IMPACT ABSORPTION CHARACTERISTICS
1958
Sifuentes, S. S.
Rept. #SL58-177,
(Coavair, San Diego, Calif.)
DEVELOPMENTAL TEST MODEL 22.
16 June 1958
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4,619
Sillevaerts, C. 1935 NOTES SUR LA PATHOLOGIE SPECIALE DE L'AVLATEUR
on Diseases Peculiar to the Aviator)
Mem. Acad. Med. Bel&. (Brussels) 25(4): 1-95

(Notes

4,620
AVIATION PATHOLOGY: THE ROLE
1958
Silliphant, W. M. & V. A. Stembridge
U.S. Armed Forces
FATALITIES.
OF THE PATHOLOGIST IN AIRCRAFT ACCIDENT
1958.
9:207-233, February
Med. J.

4,621
PSYCHOPHYSIOLOGIC CORRELATES OF VASCULAR RESPONSES.
Silverman, A.J., et al.
AFFECT, RESPONSE TO THE HUMAN CEINTRIFUGE AND CATECIiOL AMINE LEVELS.
I.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
Inter and intra-individual variations in G-tolerance have long been an
SU1atARY:
Since black-out represents the point of cardiovascular decompensation
enigma.
where there is insufficient blood pressure to perfuse the retina, the human
centrifuge is an excellent way to study r6sponse variations to massive hypotenFrom anecdotal evidence, and previous work suggesting relationsive stresses.
ship of blood pressure respons_,s, and differential catechol amine release in
association with specific affects (anger and anxiety), it was postulated that
Black-out
the same rela ionships might account for differences in G-tolerance.
levels on six subjects were thus obtained and urinary bioassays done for adrenaline and nora renaline; while a focused psychiatric interview determined the preResults indicated that during the
sence and intensity of anxiety and agression.
control perioi, adrenaline was highest in the low G' group, and noradrenaline
Both catechol amines increased during the stress
highest in thý high G group.
Noradrenaline increased
period, as ex)ected, but the above relationships held.
Low G subjects revealed prominent anxiety.
progressively in higher G subjects.
In further experiments
Middle G subj cts showed moderate anxiety and agression.
when there was a shift in affect, G-tolerance also changed in the predicted
direction.
(DACO)

4
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PRE1957
Silverman, A. J., S. I. Cohen, G. D. Zuidema, and C. S. Lazar
THE FOCUSED
DICTION O PHYSIOLOGIC STRESS TOLERANCE BY PROJECTIVE TESTS.
J. Project. Techn. 21:189-193.
ThEMATIC EST.

44
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4,623
Silverman, A. J., S. I. Cohen, & G. D. Zuidema
Amer. J.
GATIONS IN CARDIOVASCULAR STRESS.

PSYCHOPHYSIOLOGIC INVESTI1957
Psychiatry-113(8):691-693

SUIMARY: Anecdetal material led us to the observation that subject's variation in
blackout level seemed correlated with their affect state, and that psychological
differences appeared to exist between low "g" arid high "g" tolerance subjects.

It seemed most likely that these variations were ultimately due to different
degrees, of efficiency of the compensatory blood pressure response to the cardiovasczular stress. - - - The decision was made to study aggression and its handling
It soon became apparent that high "g" subject
rather than the entire personality.
seemed more outgoing and aggressive than low "g" subjects.
In preliminary testing 13 protocols were prepared, consisting of 6 low "g" and 7
high "g" subjects previously tested on the centrifuge. These protocols were
presented independently to 2 clinical psychologists who - - - properly placed
12/13 of the subjects. In addition, 33 further subjects were tested. The authors
attempted to place these subjects in their appropriate "g" tolerance categories
on the basis of the projective test. Using the criteria on a 6 point scale, a
numerical score was obtained. Figure I illustrates that the subjects were placed
in their appropriate categories with a high degree of success.
In most instances the test was not administered on the same day as the centrifuge
ride. Thus, what was being assessed by the projective test was the usual way
When the test is given close to the
the subject handled or expressed aggression.
time of the actual centrifuge stress, it is assessing the subject's affective
.state, at the appropriate time, and its accuracy in predicting "black-out"

, levels increases.
Double-blind cross validation studies now under way are taking this into account
(DACO)
and suggest that the 92% accuracy of prediction will be maintained.

4,624
PSYCHOSOMATIC FACTORS
1957
Silverman, A. J., S. I. Cohen, &,G. D. Zuidemra
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
IN "BLACKOUT"
WADC TR
See also J. Nervous & Mental Disease 125(l):64-68 (F)
NOTE: Reel 7, Flash 7, Item 54
1) On the basis of observation of behavior and interviews, a
SUMMARY:
psychosomatic factor appeared to be identified in tolerance to G-forces.
2) Aggressive feelings appeared related to increased tolerance, while anxiety
3) The possible relationship of
was associated with lower black-out levels.
these affects to adrenaline noradrenaline levels and hence to C-tolerance is
(AUTHOR)
discussed.

-

19398

-

4,625
Silverman, A. J., S. I. Cohen, & G. D. Zuidema
1957
PSYCHOSOMATIC FACTORS IN
"BLACKOUT"
J. Nervous & Mental Disease 1225(l):64-68
NOTE: Reel 7, Flash 7, Item 54

See also (Wright Air Development Ctr., Wright-Patterson AFB, Ohio)

WADC TR

4

SUZARY:
l).On the basis of observation of behavior and interviews, a psychosomatic factor appeared to be identified in tolerance to G-forces.
2) Aggressive
feelings appeared related to increased tolerance, while anxiety was associated
with lower black-out levels.
3) The possible relationship of these affects to
adrenaline noradrenaline levels and hence to G-tolerance is discussed.
(AUTHOR)

4,626
Silverman, A.3., S.I. Cohen, G.D. Zuidema & L.L. Vickery
1958
PSYCHOLOGIC
BIOLECTRIC ASSESSMENT OF G-SUIT PROTECTION. (USAF, Wright Air Dev. Div.,
Wright-Patterson AFB, Ohio) WADC TN 56-400, ASTIA AD 97278.

NOTE: CARl P&S 2.15

ABSTRACT: Performance of a psychomotor task and arousal as measured by GSR
were assessed on six subjects who were centrifuged at 3 g for ten rides, while
protected and again while unprotected by an anti-g suit. Results suggested
less arousal an,: better sustained performance when protected by the suit.

4,627
Silverman, A.J., SoI. Cohen, and B. Shmavonian 1959 SELECTION TECHNIQUES FOR
SPACE CREWS (Duke U. School of Medicine, Durham, N.C.) Contract AF 49(638)
354); AFOSR TN 59-145, 29 Mar 1961, ASTIA AD-253 128
ABSTRACT:
Accurate selection techniques depend in part upon accurate identification of the presumptive stresses.
The impact upon each individual of these
various forces varies considerable depending upon the meaning these stresses
have for him, due to personality differences and variations in the psychophysiological state of the moment.
Thus, crew selection will involve such
problems as:
(a) Determination of the personality types most suited to the
mission in general, as well as the specific jobs they would be expected to
carry out.
(b) The motivations and other psychological characteristics such
as judgement, which might be expected to lead to the highest performance
capability of the individuals.
(c) The conscious and unconscious attitudes
which might be detrimental to individual and group functioning and methods to
avoid these attitudes from occurring or interfering with the person's functional
eapacity.
(d) A delineation of the specific psychophysiological responsitivity
to various aspects of the mission, determined in part by (a), (b), and (c).
Psychological test techniques have been able to discriminate high and low
resistancL to g forces, as well as high and low cardiac output subjects, and
discrimination
of ulcer_ and .non-ulccr
patients.
L
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4,628
Silverman, A.J., S.I. Cohen
& B. Shmavunian
1959
SELECTION TECHNI.QUS
FOR SPACE CREWS.
(Paper, Regional Research
Meeting
of the American
Psychiatric Association December
1-3, 1958, Miami, Fla.)
ASTIA AD-253 128

4,629
Silvette, H. & S.W. Britton
1948
ACCELERATORY EFFECTS ON RENAL
FUNCTION
Am.. J. Physiol, 155:195-202
, Nov. 1948.

4,630
Silvette, H. & S.W. Britron
J. Aviation Med. 19:297,

1948
Aug.

SLIDE RULE FOR DETERMINATION
OF "G"
1948.

4,631
Simmonds, W. J.
1943
PROBLEMS OF ACCELERATION
Med. J. Aust. 2:127-129, 1943.

4,632
Simmons, C.F.
1950
WINDBLAST PRcTECTIVE VISOR
ASSEMBLIES FOR USE WITH
HELMETS AND OXYGEN MASKS.
USAF Technical Report 6037,
Sept. 1950.
ASTIA ATI 87407
ABSTRACT: Problems incident
to the development of wind
blast head-protection
equipment for use by aircrew
men during seat ejection were
studied.
equipment was tested by using
The
both live subjects and dummies
airplanes flying at speeds
ejected
from
up to 485 mph.
Tests were also made with
model heads using an altitude
wooden
chamber to produce air blast
mph..
in excess of 500
It was determined that a modified
P-1 helmet and a modified
mask plus a visor mechanism
A-13A oxygen
will remain on the wearer
at 485 mph.

-

1,400 .
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4,633
THE CALCULATION OF THE VELOCITY AND THE ACCELERATION OF
1959
Simon, A.W.
THE ROCKET SLED FROM THE TIME-SPACE DATA BY THE METHOD OF LEAST-SQUARES
(Air Force Missile Development Center,Holloman AFB,,New Mex.)
POLYNOMINALS.

Rept. No. AFMDC TN-59-5, April 1959.

ASTIA 211 524.

4

ABSTRACT: A method of calculating the velocity and acceleration of the center
of gravity of the rocket sled from measured time vs distance travelled on the
The least-squares method is used to reduce the
Holloman track is presented.
residual errors in measurement and to provide a most probable solution., (Author)

4,634
A THEORETICAL STJDY OF THE EFFECT OF ACCELERATION
1962
Simon, A.W.
AND DECELERATION ON THE HUMAN BODY.
(Air Force Office of Scientific Research, Holloman AFB, New Mex.)
Working Paper DRA-62-4, July 1962.

4,635
Simon, G. B.
In
TION.
for Human
Yor..k Pp.

MEASURING INTELLECTUAL ABILITY IN MAN' UNDER HIGH ACCELERA1959
Proceedings of the Pilot Clinic on the Instrumentation Requirements
Comfort and Survival in Space Flight, 26-27 Oct. 1959, Fier, New
106-116

4,636
TUE SIMULATOR AS A HUMAN FACTORS RESEARCH TOOL FOR
1961
Simon, G. 3.
MANNED SPACE FLIGHT.
(Institute of the Aerospace Sciences, New York, N. Y. )
Paper '61 196 1890, June 1961
This paper discusses the s:i.ulator as a human factors research
ABSTRACT:
tool for manned space flight. Some of the research that needs to be done
with man in a simulation facility is indicated and the need for such research
is clarified. Some of the characteristics of the simulation facility are
described with a discussion of state-of-the- art limitations.
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1951 TRACTOR RIDE RESEARCH
Simons, A.K.
Paper: Society of Auto. Engineers National Tractor Meeting, 10-13 Sept. 1951
S.A.E. Preprint 653
See also: Society of Automobile Engineers Transactions, April 1952,
Pp. 357-364
ABSTRACT: It cannot be over emphasized that the job the tractor must do, the
position of the seat on the tractor, and the posture of the body in the seat
One scientific approach to the
will all affect tractor seat suspension design.
problem is to (1) record the absolute tractor motion in all 3 directions
simultaneously while the field operation is in progress, (2) subsequently
analyze those records in the light of human tolerances and (3) design the seat
suspension to isolate against the objectionable part of this motion. The use
of such electronic equipment opens up new fields of investigation to the suspension engineer and the medical profession to determine physical and human responses
to all conditions of motion. The challenge is to the seating engineer to try
to devise a seat suspension that will do as good a job in isolating vibration
and supporting his body as do his own legs without that unfortunate adjunct of
becoming fatigued.

4,638
TRACTOR RIDE RESEARCH.
1952
Simons, A.K.
6:357-364
SAE Transactions,

ASISTRACT: The results of these studies revealed: a) the test. course ride
typified plowing and discingoperations, b) the predominance of all motion
was near the natural frequency of the tractor in the vertical and transverse
directions, c) the accelerations were consistantly beyond Jacklin's eisturhing comfort level in the vertical and transverse directions and occasibljlly
in the longitudinal direction, d) the need for reducing transverse and vertical vibrations appeared to be mutually desirable.

4,639
1956 A STUDY OF "TRUCK RIDE"
Simons, A.K.i, A.O. Radke & W.C. Oswald
CHARACTERISTICS OF STANDARD CUSHION VS. SUSPENSION TYPE SEATS IN
MILITARY VEHICLES
Contract No. DA-ll-022-ORD-1999;
•etroit Arsenal and Aberdeen Proving Ground)
ORD Project TTl-696; DA Project 5T7201001; Sub-Directive 60405330-11-80802.
Rept. No. 118, 16 March 1956.
The purpose of this study was to electronically record and compare
ABSTRACT:
the "truck ride" (1-8 cps) felt by the truck driver in a standard seat cushion
assembly and suspension seats installed in a rubber-tired military truck and
driven over permanent test courses at the Aberdeen Proving Ground.

-

1,402

-

Truck acceleration levels in the vertical, transverse and longitudinal
directions were found to exceed the "intolerable" and "uncomfortable" limits
The standard
suggested by vibration table studies in Europe and the U.S.A.
cps), transmotions (1-6
truck intensity
basic
vertical
amplified
seat
cushion
driver's
to the driver's
mitting an average of 124%. of the vehicle vibration
The assistant driver's
belt on the Belgian block and staggered bump courses.
The suspension seats attenuated the basic
seat averaged 139% transmission.
truck motions (1½-6 cps) to the extent of transmitting an average of 80%. of the
truck vibration intensity to the driver's belt for suspension A (694 for suspenThese fiel'4 test results correlate with
sion i;), over the same test courses.
perfor;;•,_nces dctermined in laboratory vibration table studies of man on the
standi.rd and suspe.nsion type seats.

This correlation is

important because

laboratory vibration table studies are easier to make and are subject to greater
expcrimotal controls.
Laboratory vibration studies on man in a rigid seat were made (n-6 cps)
which show tL•, different responses of man's head, neck and belt and the gross
effects of variation in muscle tension.
Some theories are presented on man's expenditure of energy in holding onto
steering wheel and pushing into back cushion to reduce the amplifying effect
The serious lack of data throughout the world on
of conventional cushions.
man's short and long term reaction to vibrations in the 1-8 cps range is
emphasized.

4

4,640
USE OF V-2 ROCKET TO CONEY PRIMATE TO UPPER AT<OSPIHERE.
1949
Simons, D.G.
(Air Material Command, Wright-Patterson AFB, Ohio) Rept. No. TR-5821.
ý:,Xy 1949.
A•,STRA,.C7: The report describes the techniques and devices developed to protect
Results o")tainvd
a-o:•loy during flight in the nose-section of a V-2 rocket.
Each time the properly supported animal
f:.0.' 2 separate flights are discussed.
(:nesus monkey) was enclosed in a pressurized capsule containing a 24-hr oxygen
Also, prosupply and apparatus for carbon dioxide and water vapor ac:sorption.
recorder
a
Cook
on
electrocardicgram
v.isions fhr recording respiration and the
as
Project
to
referred
are
experiments
The
included.
during the flight were'
Aloert I- included in Blossom III fired on June 11, 1948, and Project Alýerc IIAfter installation of Alb)ert 1, 9 lbs
included in Blossom IVB, fired on 6/14/49.
anaesthetized, indication of neither heart action nor respiration could be ootained, due either to death of the monkey or to failure of the electrocardiograThe rocket attained 37 miles altitude, and separation of the
phic apparatus.
nose occurred as scheduled, but the parachute system failed, causing destruction
Albert II, 6' lbs., also anaesthetized. reached 85 miles altitude,
upon impact.
However, the animal
but again parachute failure kiLled the animal upon impact.
Barring
flight.
340
secs.
the
throughout
well
alive and apparently
was still
parachute failure, animal .._recoverywas-consi-dered-L-ikely y-Duriig•4O ror-u-5 5e-W-secs
cnte d,.crcascs in heart r.tL .,.•d
5.5 G, the p•. r-.
-1.•.
t
..
-- i;-- 1 •cc
Thie fre-fdll
I'O to 110 and 90 to o0, rcspectively.
rv~p.i'-•:mn wcru
by
gradual d(crease
coaracterized
was
cond iion, lasti:., ý.veral minutes,
65
to 60,' suggestfrom
rate
respiratory
and
to
180
190
fr,,;:in pulse rate
cardio-accelthan
rather
environment
a
gravity-free
of
cf
lct
ing a calr:ing
eration, as anticipated.
,I
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4,641
ELECTROENCEPHALOGRAPHIC CHANGES OCCURRING
May 1950
Simons, D. G. & J. P. Henry
HEADWARD CENTRIFUGAL FORCE.
DURING NEGATIVE ACCELERATION.
ASTIA AD-76873
(AMC, Wright-Patterson AFB, Ohio) AF-TR-5966, May.1950
ABSTRACT: Three rabbits were subjected to negative acceleration in 'experiments
similar to those conducted in this laboratory by Gamble, et al., J. Appl.
It was proved that the abnormal brain waves reported by
Physiol. 2:133, 1949.
They only developed after
those authors were not respiratory attefacts.
accelerations sufficiently severe to cause is~hemic cerebral hypoxia secondary
The experiments thus confirmed
to disturbance of the cardio-vascular system.
the theory that cerebral dysfunction occurring during negative acceleration
may be due to disturbance of the cardiovascular system.

4,642
Simons,
In

1958
AREAS OF CKii.NT SPACE MLEDICAL RPESRC1C.
Vist.-,s ir.Astronmutics:
Alperin, M., N. Stern, & HI. Wooster, cds.

Proccidini:. of the First An:u:il A1'OS! As~troniut ics S',-ýnosium
pp. 299-303, Part 6, Human Factors
Pergamon Press, 1958)

(New York:

Effects of heavy-ray particles,.the design of sealed cabins, the
AbSTRACT:
effcots of weightlessness, and the problems of reentry into the atmosphere are
brie;.ly discussed.

4,643
Simons,

SPACE MEDICINE - THE HL71AN BODY IN SPACE.
1958
D.G.
In Ten Steps Into Space, The Franklin Institute, Philadelphia,
Monograph No. 6, pp. 161-178, Dec. 1958.

Pa.,

4,644

WEIGHTLESS .MAN: A SURVEY OF SENSATIONS
1963
Simons, J.C. & M.S. Gardner
iuND PERFORY-ANCE WIHILE FREE-FLOATING.
(6570th Acrospace Medical Research Labs., Aerospace Medical Division, AFSC,
Wrig;ht-Patterson AFB, Ohio) Report No, AMAL-TDR-62-311-, March i9%3.
ASTIA DDC 410767.
ABSTRAC-r:

T1,c effect of surface-frcu

been investi,,,ated

to deter7.ine what

buhavizor on work Pcrfqrm,,ance in n.pace has
_,echniqacs should be developed to aid the

While they performed gross :-motor activities ,ýndir weightless
orbital workers.
conditions, subjects reported their sensory and perfor-ance experiences during
Keplerian parabalas in a C-131 B aircraft in both lighted and dark cabin conditions. Their experiences were cate,;orized into sensation influences upon orientatiurn and body motion influences

upon body attitude and position control.

Unique

1 t404

examplecls of short-term weightless behaviors

-,re

io•nn

and tl,,.r

,

(

,.'

i,H te

-

ly 'istiussed.
Potential applications of these weight ess rvspo:;
t.• har,'.:.re
development and to crew training and selection are disc,,.,ed, an. sinific:t
area.s for future research are proposed.

4,645
Sim.-;,on, 2. D.
249-258.

1941.

MEDICINE OF FLYING

J.

Roy.

Nav.

Med.

Serv.

27:
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Singer, E. and G.J. Peters 1961 SYSTEMS ANALYSIS OF A LAUNCH PHASE PRECIS."(N
TRACKING SYSTEM
(IT' Federal Laboratories, Air Fosce Missile Test Center (ARDCO, Patrick Air
Force Base, Florida) (LAPTAR)
Contract No. AF 08(606)-4008 ASTIA AD 254103
ABSTRACT: The preliminary dcsign of a multistatic radar system called IAPTPR
which will perform high accuracy measur'-ments of missile position, velocity',,
and acceleration from launch to 20,000 ft. is presented.
Factors leading to
the proposed design, a description of the system, and an analysis of system
performance are included.
Consideration of possible geometries and radar site locations led to the'
selection of an ellipsoidal or range-sum measurement system with t~hree fixoed
receiver stations situated near the boundaries of Cape Canaveral, and a mo!'ile
transmitter-receiver near the launch pad. Accuracy requirements called for
use of phase coherent techniques and a cooperative missile-borne beacon. ThLe
beacon transponds an X-band carrier with three modulation freqnencies to provide
unambiguous velocity and range measurements.
Phase coherence is maintained with
a closed loop time multiplexirg subsystem.
The error analysis shows that IAPTAR is the most accurate radar system
yet devised within the present scate-of-the-art.
Indications are that the
syst.~m will pro ide real-time and post analysis, information under all envircment; 1
circum...tanccs, independent of any outside system, and that under most conditions
the key accuracy specification will be met.

4,647

Singer, S. F.
Medicine,

1960 SYMPOSIUM,ON SPACE MEDICINE.
USAF School of Aviation
Jan.
1960.
(Brooks AF Base, Texas)

Sinfnamon, f..
IAl\RATb1Y
ýU.S.

N:aval Air
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Mi)ICAL" Ar:CELE..ATION

NADC->b•.-6211

Sept.

27,

196.2

ABSTRACT:
A '.in i ot' raphv with a
~strit;.s and indiccs ir presented vnich covrr
all
of Lne published work of the Aviation -'olical
Acceleration LaborýLory dur .ng
its
first
decade, 1950-1960.
The primarF facii
i, at
this
laboratory is
the'
50-foot radius hur.-in centrifige
with its
gimbal-mounted gondola
This deK'ice
is capable of producingacceleration
levels up to 40G and with computer control
can realistically
simulate flight
profiles
of air'and
space vehicles.
The subject
matter covered by the publications includes aviation
and qpace medicine,
the
effects
of accelhration
under acceleration
stress,

on the animal and human organism,
dynamic stimulation of aircraft

humar, performance
and space vehicles,

biochemistry, physiology, psychology, and engineering,
Included are formal
reports, progress reports and articles
which appeared in the open literature.
The material is, coded and grouped under subject headings and- indexed by author,
title
and report number or journal citation.
ASTIA numbers are given for all
reports available
under that system.

4,649
Sipple, W.S., C.H.
SCINTILLATION

Fugitt, W.B. Wentz & C.F. Gell
1954
DEVELOPMENT OF
CONTING TECHNIQUES FOR USE IN ACCELERATION STRESS STUDIES.
Pa.) NADC-MA-5411
Juhnille,
(Naval Air Development Ctr.,
30 Joly 1954.
ASTIA AD 39 396

ABSTRACT:
A description
is made of the special
laboratory facilities
and
instrumentation programs which were evolved for the satisfactory
utilization
of radioisotopes in connection with studies peculiar
to'accel'eration
physiology..
A special
instrumentation program has been completed whereby scintillation
ing of weak gamma emitters in situ
is now possible on subjects
during their
posure to acceleration
stress
on the human centrifuge.

countex-

4,650
Sipple, W. C., & B. D. Polis
1959
A PHYSIOLOGICAL END POINT FOR THE STU1DY OF
(Naval Air
THE TOLERFaNCE OF SMALL MAM.MALS TO HIGH ACCELERATILON STRESS.
Devclopment Ctr., Johnsville,
Pa.)
NADC-MA-5o06; ASTIA AD-226 560; 17 June
1959

ABSTRACT:
By means of a tran,-,1htor amplifier mounted before the slip
rings ot an
anmrnal centrifuge it was poss-ible to obtain recordings of the EKG of__ratsu__under ...
acreleration
stress.
With this
inforration
a physiological end poiný, for the
tolerance of the rat
to 20G (positive
acceleration)
was defined as the time to
reduce the heart rate
of the animal from an initial
state
ranging from seven to
nine beats per second to a final
moribund state
of 2 beats per second.
The
instrumentation and techniques employed permit the option of recovering the animal
alive

after

approaching

/

the limit

of tolerance

to acceleration.

(AUT14.R.

.

I ,4,,•

4,651
1961
& B. D. Polis
___.
IRE
STRESS.
ACCELERATION
191, July*1961

Sipple,

W. C.,

THE ELECTROCARDIOG?%
on hio-Yodical ýecrr

AS VvNI.NDICATOR OF
-E-6(3):I•9n:ics,

By means of a transistcr amplifier mounted before the slip rings of an
AbSTRACT:
animal .entrifuge it was possib-le to obtain recordings of the electrocardiogram
With this information, a physiological end
of rats under acceleration stress.
point for the tolerance of the rat to 20 g (positive acceleration) was defined
sta,•e ranging
to reduce the heart rate of the animal ftom an initial
as the tire
2
beats per
of
state
rmoribund
final
to
a
second
per
from seven to nine beats
The instrumentation and techniques employed permit the option of rei.oversecond.
ing the animal alive after approaching the limit of tolerance to acceleration.
(AUTHORS)

4,652
Sipple,

1961
et a!
W. C.
ALrospace Medicine

MINIATURIZED PHYSIOLOGICAL TELEMETRY SYSTEMS
32(3):247, March 1961.

Two types of miniaturized systems for telemetry of physiological
ABSTPRACT:
signals have been developed, permitting acquisition of data from subjects
In both s" tems the transunencumbered by wiring to recording equipment.
mitters are worn by the subject in a helmet or pocket package, with the receivers
system is for
The first
and recording equipment being located remotely.
In
short range applications, with advantages of small size and weight.
the second system the desired signals are converted to frequency modulated
subcarriers, multiplexed and fed to a long range F.M. transmitter, requiring
Each of the two systems has its
discrimination at the recording station.
particular advantages determined by the conditions of use and number of
channels of information required.

4,653
A PHYSIOLOGICAL END POII, FOR TILE STUDY OF
1961
Sipple, W.C., & B.D. Polis
THE TOLERANCE OF SMALL MAMIYALS TO HIGH ACCELERATION STRESS, USING A TRANSISTORIZED AMPLIFIER FOR THE *•-ASUREvxMNTr OF THE ELECTROCARDIOGRAM.
I.R.E. Trans. Med. Elect., BIE-8, No. 8: 189-191, July 1961.
By-means of a transistor amplifie'r mounted before the slip rings of
ABSTRACT:
an animal centrifuge, it was possible to obtain recordings of the "EKG" of rats
With this information, a physiological end point for
under acceierazion stress.
the tolerance of the rat to 20 G (positive acceleration) was dcfined as the time
state ranging from seven
-toreduce the heart rate-of the animal from-arw initial
The
to nine beats per second to a final moribund state of 2 beats per second.
instrumentation and techniques employed permit the option of recovering the
animal alive after approaching the limit of tolerance to acceleration.
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The mechanismrs associated
is linked with decreased reactivity of their organisms.
(CAR1)
with decreased reactivity re,,uire further stuay.

4,655
BIOLOGICAL OiSERVATIONS OF AYIY.ALS CARRILD BY ROc&L±b.
1960
bisakyan, N. :.
Academy of ýciences of the USSR .0(lI): 15-24

A papez presented by N. M. Sisakyan at a conference of the USSR Academ%
ABSTRACT:
of Sciences, which reports the experirmental result5 of biological observotior.s of
animals during vertical rocket flights to altitudes of up to 450 km and during
their safe return to earth.

4,656
BIOLOGY A):D COS:!iC FLIGHLS
1961
Sisakyan, N.M.
JPRS Trans.
Dept. of Cormerce, Washington, E;.C.
(Moscow)
(Nature,)'
iPriro½21
Source:
Original

No. 9469, June 19, 1961
(1): 7-16, Jan. i461

Soviet accomplislhments in space biology in terms of space flights
ABSTRACT:
to date are summarized, ard the problems to be resolved for successful manncd
Vertical rocket flights carrying animals ,to
cosmic flights are discus.ed.
450 km altitude solved certain problems of assuring safety and special recovery
The effects of acczlerat.jn and deceleration
undr spt.cial flight conditions.
blood pressure, an increase in pulse frequeocy
of
were rmanif-ested in the elevation
during weightlessness these changes
electrocardiogram;
the
in
and certain changes
After 5 to 6 minutes or
level.
original
the
approached
and
decreased
gradually
at the end of the weightless pericd, the indices of the main physiological
The physiological information obtained
functions returned to the original level.
not completely processed- preliminary da.a testifies
by telemetry is still
that changes in the physiologicai indices did not exceed cl.anges observed during
training.

1961 BIOLOGIIA I KOS1CHESKIE POLE7Y (BIOLOGY A.ND SPACE FLICirr)
Sisak -an, N.M.
Priroda
(1): 7-16, 196b
"Soviet Literature on Life Support Syst-7s", Air Iniormration
See also:
April 28, 1961
AID Report 61-59
Division, Wrignt-Patterson AFB, Ohio.
ASTIA AD 256 235

Soviet experlments with animal-bearing rockets show that at heights
ABSTRACT:
of 78-85 km and speeds of 2,000 km/lr oc at 39-46 and 4,100 km/hr catapulting
is the reliable emergency escape method and causes no great functional disturIt has also been found that 3-10 minutes of weightlessness
ban.cs in the animal.
causes no great functional lesions to the animals cardiovascular or respiratory,
system.
Experiments indicate that the body can more easily withstand the
No changes,
transition from acceleration to weightlessness than the reverse.
genetic or otherwise, have so far been noted in the bacteria and phages conýained
(CARI)
in the second Soviet sp.ce ship.

4,b58
GENERAL
1961
BIOLOGICAL PROBLEMS OF SPACE FLIGHTS.
Sisakyan, H. M.
MEETING OF THE ACADEMY OF SCIENCES USSR.
(Abstract trans. of Akademjya Nauk SSSR, Vestnik, 31(6):31-40, 1961)
61-28484
(Office of Technical Services, Washington, D.C.)

4,659
BIOLOGICHESKIE PROBLEMY KOSMICHIESKTKII POLETOV (BIOLOGI1961
Sisakyan, N. M.
Vestnik Akacemii nauk SSSR (Moska) 31(6):
CAL PROBLEMS OF SPACE FLIGHTS)
31-40, June 1961
Sowjetwissenschaft, Natui-wimsenschaftl'iche Beltrage
German Translation:
(Berlin) 1961(12):1243-1253, Dec. 1961
(1)
ABSTRACT: The dcvelopment of space hio'•gy may he divided into five stages:
(2)
rockets,
high-altitijd?
with
expe'riments
to
biological
'basic work preparatory
animal exp,.ritrents with high-altitude r ckets, (3) animal experiments on artificial satellites with the vital data sent 1,y way of radiotelemetry, (4) biological
experiments in space ships with re-entry ftid landing, and (5) flight of man in
On the basis of the experimental ,onclusions it was safe to asstimd that
space.
short space flights below the radiation b,,!t under conditions similar to Sputniks
II, 11, IV, and V are not dangerous to r,n with regard to cosmic radiation.
The training included
Selection of Soviet cosmonauts wai done forn volunteers.
special
construction,
ship
the study of principles of rocket flight, space
training,
flight
medicine,
-.rd
biology
spice
geophysics,
prohl ýmrs of astronomy,
connd
ra-dio
fta
airra
don
on
trur-t
reading of--raps of- the---iandi-ng7-re-r,-znOther topics mentioned are the flight of Vctok, problem areas of space
trols.
in spacL, and biological bases for safety of space
extrcmens
xnvir.aoor1Ldi
flight,
flight.

(J.

Aerospace Medicine

33(8):1029,

Aug.

1962)

/

,

i
:•'LM OF SPACE BIOLOGY
(USSR) 22(5):325-332, 1961
:t Rts,.arcL, Services, New York, N. Y.)
JPRS:
12097
.

.
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-
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23,

,1 ,
1961

:

-

,

ABSTRACT:
Three basic problems are discussed:
(I) the effect of extremal
factors nf cosmic space upon living earth organisms; (2) the biological
bases for safeguarding space flights and life on the planets; and the forms
and conditions, of extra-terrestrial life.

4,661
Sisakyan', N.M.
1961
MAN AND SPACE
Pravda, 27 Mar. 1961.
P. 4, Cols. 1-3.

I

ABSTRACT: On the average the dogs in flight required one and one-half hours
to rezover from stresses experienced during launching, after which time their
pulse rate, breathing, and blood returned to nearly prd-flight levels.

4,662
Sisakyan,

N.

1961

MAN AND SPACE.

Pravda 85(15575):6,

26 March 1961

(Aeroapace

Technical

Trans. No.

MCL-114?, 27 July 1961)

Intelligence Ctr.,

Wright-Patterson AFB,

Ohio,

ASTIA AD-261 823

ABSTRACT:
Soviet science ahd technology never ceases to amaze mankind with its
ever increasing achievements in the study of space.
On March 25 the fifth sputnik
weighing an impressive 4695 kilograms Pnd carrying a four-legged cosmonaut -- the
dog Zvezdochka -- and other biological specimens, was launched from the SoviPt
Union and returned ag~iin, on the same day, to a pre-selected landing site, hy a
command

from thc ground.

The attention of the entire world is

attracted to ti,,.
flights of Soviet

space

ships,

the outstanding results of our sc.entists when investigating outer space.,
This Soviet and world interest is due -r'iinly to the fact that each such flight
enriches science with nov important facts on the rules that govern the influence

of space conditions on living organisms,

gives valuable information on the

operation of the multitude of complex resarcn instruments, automatic devices
and the ecquip-,,nt of the spaceship.
We are acquiring ever newer information on
the unknown depths of space.
Finally, we are getting a clear concept of the
in'creasing power of our rocket systems, capable of sending increasingly heavier

ships into space with unfaiing accuracy.
i, ,
.g
and r. c vering living organisms has yet ano1ter

The recent ,ucL-,
important fund.',,

ntal

siniiicance.

man will Ye a p
, iL
L- on the
in the developmnt of science.

Wti', each flight the m~oment apvroachs

paceshLp.

wn

This will be a new historic landmark

-1,4104,663
Sisakyan, N.
1961 MA.NED SPACE FLIC}I
PROBLEYS DESCRIBED
FLIS, USSR & East Europe, 1r. 145, July 28, 1961

ABSTRACT:
Succcssful completion of a series of experiments with satcllite
ships
made it possible to start
preparing for .ann's flight into space.
Results ol
research have shown that the limits of endurance could be considerably expanded,
provided one makesintelligent use of the organism itself,
and even more so of
the proper technical means.
The state of weightlessness is considered one of
the characteristic factors ,of space flight.
Experiments carried out on animals
which were returned to earth proved that their 24-hour period in a state of
weightlessness had no negative effect on their main functions.
When a very
careful analysis was carried out, some slight changes in the activity of the
blood circulation apparatus had been discovered.
(CAR1)

4,664
SisaAlan, N. M., 0. G. Gazenko, & A. M. Genin
1961
NEKOTORYE PROBLEMY KOSM,-ICHESKOI BIOLOGII
(SOME PROBLEMS OF SPACE BIOLOGY)
Zhurnal obshchei biolozii
(M•skvci)
22(5):325-332,'Sept.-Oct. 1961
English Translation:
(Office of Techrical Servi-es, U. S, Dept. Conmerce)
U. S. Joint Pub. Reseathh Serv., Washington, No. 12097 (CSO:6503-N) Jan. 23,
1962
ABSTRACT:
The field of space biology is
... z.c
ffzt:; -

reviewed in
A.

regard to three basic proi
rg'An Sfu&~r
is,

(2)
the biological bases for support of space flights and life on other planets,
and (3) extraterrestrial forms and conditions of life.
Suggestions for partial
or complete regenerative cycles in space ships include: regenerative cycle of,
water by physical or physico-chemical methods, oxygen regeneration by electrolysis
of wateŽr or biochemical conversions by means of anaerobic bacteria, and food
regeneration by chemical synthesis of basic biochemicals with subsequent biosynthe
si'
- more feasible method seems to be utilization of photosynthetic proce!sses
or
tlular algal suspensions.
Speculations on exobiology discuss ilypotheses
C
ecosphere of the sun, and interstellar
migration of microorganisms in
light of some suggestive findings concerning the comp6sition of meteorites.
(Atrospace Medicine 33(8):1029-1030, Aug. 1962)

4,665

S.Ca•.,ý,,
izs,2

June
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Tiil
P.

RO D TO
-0 Ti2L
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STARS

A ,,;ood deal is known today aýýout thc hazards in s:;aco against which-an
ast rc:2ait •.,,,st > sfc-gualrded.
Cosmic radiation
,
,
scco,2:oo;: of hazards that needcd study incl u'ed noise, vi'ýrattion, initial
ABST.L'.C'?:

-

*. " -iteor.itin
aL "ia-t-uff,
and wei'ht essnss L-; orbital flighit. "ai-.e and vi:)rat o
,r, o:;.ly )rcsont during blast-off.
It hbi
-)en established that accclcration

. .1 411

"

is best endured when the forces act in the direction:
chest-back, ot back-chest,
and also from left to right and from right to left.
It follows that an astronaut
should be in a reclining positoion w'hen :i ship goes into orbit and on re-entry
into the denser layers of the atmosphere.
During the state of weight lessne;ss, the
astronaut finds himself undergoing certain physiological changes.
Most investigators maintain that the human body, kan adapt itself
to weightlessness.. An esential
role is played by visual analysis which makes the needed corrections, in
behavior and movements.
(CAR1)

4,666W
Sisakyan, N., V. Parin, V. Chernigovskiy & V. Yazdovskiy
MEETING
FBIS USSR & East Europe, Nr. 192, Oct 4, 1961

I

1961

ABSTRACT:
This is a report on the general meeting of the biology dcpart"ent of
the U.S.S.R. Academy of Sciences and of the papers presented at that me.ting.
The authors stress the fact that all the studies of outer space conducte>'.K
Soviet scientists have been for peaceful purposes exclusively.
They also stalte
that the young science of space biology gives rise to its own specific mc.th'ds of
research, differing basically from conventional ones.
These are methods of biological radiotelemetry and new techniques of experimentation, auoamatical'y
affected by special instruments according to a predetermined progr..a.
The report
furnished certain data obtained by Soviet scientists and lists
some of the
problems'to be solvedby space biology such as weightlessness and radiation
effects.
A new science, exobiology, examines the pecularities of extraterrestrial
forms of lite
oU Lhhe planets of the solar system.
The author of another paper
found that the physiological, bioc.hemical, morphological, and imrtunological
changes registered in experimental objects after space'flights, proved to be of
reversible nature.
They did not show specific effects of cosnic r-diation,
weightlessness, and g-forces.
The best explanation is that these changes werthe organisms' generalized reaction to a complex irritant.
(CAR1)

4,667
Sisa'yan, N".
1962
I;1OLOGY AND 7,I1'
Tran'. of Aviatsiva i
'>,ravti'a

CONQ11ST OF SPACE
(USSR) 44(2):24-30,

(Joint Pulblications Rosearcli Sý rvice, New York, N. Y.)
Mayy

I

SPACE BIOLOGY

10,

1962

JPRS:
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4,668
METHODS AND TECHNIQUES
eds.
1962
Sisakyan, N. M. and V. I. Yazdovskii
OF BIOMEDICAL CONTROL IN SPACE FLIGHT.
Abstract trans. of mono. Pervye Kosmicheskie Polety Cheloveka (First
Space Flights of Man) Moscow, 1962, p. 167-174.
(Office of Technical Services, Washington, D. C.)
63-15322
Dec. 19, 1962

4,669
SisakYan, %.M. & V.I.
LO'X;RGL IN SPACE
(Aerospace Information
Dec. 19, 1962.
Original Source:
Flights of Man)

Yazdovskiy

1962

rIET1ODS AND TECHNIQUES OF BIOMEDICAL

FLIG;I

AID Report No. 62-201,
Division, Washington, D.C.)
ASTIA AD 294 573
(First Space
Pervyve Kosmicheskive Poletv Cheloveka
Moskva, Izd-vo AN SSSR, pp. 167-174

Physiological measurements performed on Vostoks I and Il included
ABSTRACT:
electrocardiography (with two sets of leads), pneomography, and registration
In rdditior., kinetocardiography was performed on Vostok II.
of pulse rate.
The pulse rate was monitered continuously by means of a cardiophone which
transformed the R peak.s of electrocardioýraphs into rectilinear pulses of 0.A
These were modulated by an auditory frequency of 3 kc
to 0.2 sec duration.
and were transmitted continuously by a signal transmitter on a frequency of
During reentry
19.95 mc. Other measurements were transmitted periodically.
of
a
self-contained
all physiological parameters were registered by means
After ejection uf the cosmonaut, registration was carriee on
onboard system.
Transmitted data on
by means of a self-contained device located on his person.
(Author)
pulse frequency was recorded on undulating and on magnetic tapes.

4,670
PHYSIOLOGICAL RESPONSES
1962
Sisakyan, N. M. and V. I. Yazdovskii, eds.
OF COSMONAUTS n"URING SPACE FLIGHT.
Abstract trans. of mono. Pervye Kosmicheskie Polety Cheloveka (First
Space Flights of Man) Moscow, 1962, p. 176-198.
(Office of Technical Services, Washington, D.C.)
63-15321
Dec. 19, 1962

l$413

-

-

4,671
Sisak,/an,

N.'1.

& V.I.

Yazdovskiy,

eds.

1962

.PIYSIOLOGICALL

RESPON'SES

OF

COS:':ONAUTS DC ING SPACE FLIGIrT
Aerospace Intormation Division, Library of Congress
AID Report 62-202,
Decc',mer 19, 1962
ASTIA AD 294 572
Orij;iual Source:
IPervyve kosmicheskive
oleLtv cheloveka (First Sr),.,,of Man)
Xoskva, Izd-vo AN SSSR, 1962, 176-19e

F1li .hts

ABSTRACT:
Thiu, publication presents a detailed report of the physiological
responses of YtA. A. Gagarin atnd G.S. ritov to space flight.
The record of

changes in pulse rate and respiration rate during acceleration and weightlessness
are preseited'..

4,672
Sisakvan, N.M.,
(U.S.

V.V.

Parin et al.

1962

PROBLEMS OF SPACE BIJIOC;Y AND PHrYSIULO&Y

Department of Commerce, Office of Ti-chnical Services, Joint Publications
Res-arch Service)
JPRS:
16, OS3
7 Nov. 1962
ASTIA AD 299 909
Original Source:
Izvestiva .kadcmii Nauk SSSR. S, riva Bioloegich,:sk.vy~i

(Moscow)

No.

2:

153-162.

1962.

ABSTR'ACT:
The achievements of modern sci'
• ,
the outstanding- progress of astrc'nciit
,.:"
knowledge, space biology.
T1
%,
I st Ii
distinguishes it apprcciab ,*.
.
cgic. IAd
is the interpenotration a k
iLt zonnection

ant' technical sciences.
T'
in connection with which t,'
is considerably more extkensi1,c
space biology has cr-,ated
investigation, which ari
field biology methods.
At the present ti;ne,
problems constituting the
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,

biology is its youth
f future testarch,
espite its youth,

.

methods of
.H u iry laboratory or
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,.

ring, particularly
to a new branch of
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to present the scientific
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study of tho
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of the earth.
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Sisakvan,

N.:1.

1962

RESULTS OF POSTFLGGHT MEDICAL

E.AMINATION
S OF G.S. TITOV
Aerospace Information Division, Washington,
Dec.

19,

1962

D.C.

AID Re ort No.

62-204

ASTIA AD 294 571

Original Source:
Ptrvyve Kos-icheskive Poletv Cheioveka
Flights of Man)
Moskva, Izd-vo AN SSSR pp. 125-153

(First Space

-

1,414

-

4,674
Sitch.ov, A. & J. Ivanov 1938 THE EFFECT OF ACCELERATIONS ON THE ORGANISM
OF ANIMALS AND HUMAN BEINGS Vo. Sanit. Dyelo 2:79.

4,675
SA.A.
1931 EXP:RDENTILLE STUDIEN UBER DEN AUSL'SU'GIMEC"ANISMUS
D,:•R Si•;uIxLEa~IT
(Experimental St'vidies Concerning the Release Mechanism

of S asickness)

Acta Oto-Lirvn'oiogica (Stockholm)

Supp.

14: 1

4,676
Slager, U.T.
1962 SP.PE _EDICIN
ný;glcwood Cliffs, N.J.:
Prentice-H1a'l14
Tnc , 1962)
Library of Congress Catalog Card No8. 62-12491
APSTPRACT: Contents include papers on the following subjects:
"The Concept of
Sijvce Flight"; "Developicnt of the Space Vehicle"; "Tie Concept of Space Mediciue"
"Prc;ssure and Oxygen in the Upper Atmosphere and Spa(e"; "Meteoritic Material
in the Upper Atmosphere and Space"; "Experimental Space Simulation"; "The
!;iolo,,.cal Effects of Low Pressure"; "The Temperature Daring Flight in the
Ati'osphere"; "The Temperature During Orbital Flight"; "Experimental Space Simulation"; "The Biological Effects of Temperature Variations"; "Radiation in Space";
"Exper imental Spice Simulation"; "Interaction of Electromagnetic Radiations
t.ith M!atter"; "'he' Biological, Effects of Non-Ionizing Radiation"; "Ionizing
,adiations in Space"; "Experi,,i,,.tal Space Simulation"; "Mode of Action of
fonizing Radiations"; "The Biological Effects of Ionizing Radiatfon"; "Dynamics
of Spa(e Fli',,ht"; "Experimental Simulation of Space Flight Acc,'erations";
"•ju h;ioloicalEffects of Acceleration"; "The Dynamics of Weigh-.essness";
"11,e
oExperimcental Simulation of Weightlessness"; "The Biological Effects of
:'.*i -ttlessnc'ss"; "Noise and Vib-ration in Space Flight"; "Experimental Space
i•ulatisn" ; "The Biological Effects of Sound ahd Vibration"; "Metibolic,
c•q. ir:cn-.,
in Space", ",Z-xperimcntal SpaCL .S.•mulation"; "Ihe Biologica
Effccts
ou.
Sup~rt Sstcrs
Imaiance"; "L~ie-Su;port Syste:Ms"; "ienizing R'adiation";
"X,.rticuitc ?;attLr"; "Toxic Chem.cal Compou-ds"; "Psychological Stress in Space";
".'r:•,Cnta. 1 space Simulation"; "Psychological Effects of Space Flight"; "The
Space Lnviror.:.rent"; and "Eiology of Far Space".

4,677

S-zer, A. E.
n Bstes,

(-London:

1957
D. R.,

Eyre,

,EDICAL AkD BIOLOGICAL PROBLEMS
ed.,

1957)

Space Research and Exploiation

pp.

165-181

. 1,415 .
4,678

Slater, E.T.O., A.E. Slater & H.E. Ross 1950 SYMPOSIUM OF MEDICAL PROBLEMS
ASSOCIATED WITH SPACE FLIGHT
9(l): 14-37
Jan. 1950
Brit. Interplanetary Soc. J.

"Psychological Problems of Space-Flight"
ABSTRACT:
Thiee papers are presented:
by E.T.O. Slater; "Balancing Mechanisms of Inner Ear" by A.E. Slater; and
"Lunar Spacesuit" by H.E. Ross.

4,679
1961
ASTRONAUTS DISCUSS MERCURY TRAINING
Slayton, D.K. & A.B. Shepard
Aviation Week & Space Technol., 74(25):67, 71, 73-75, 77, 79

ABSTRACT: This article written by two astronauts describes the training
Various methods were used to simulate flight
program for Project Mercury.
stresses. A weightless state was produced for 15-30 seconds in the interior
A human centrifuge was used to produce high acceleration anc
of-an aircraft.
A special chamber producing temperatures of 250' was used in
high altitude.
Survival training on water included
training for working under heat loads.
The
exercises in distilling water and learning methods of sun protection.
overall psychological effect of the training period was to instill confidence
in

the astronauts.

4,680
1961
PILOT TRAINING AND PREFLIGHT PREPARATION.
Slayton, D. K.
(Paper, Conference on Rc.sults of the First U.S. Manned Suborbital Space
Flight, June 6, 1961, NASA, Washington, D.C.)

4,681
laane,

N.
1963 TLS' SETUP AND PROC.DUP? TO DETB'RKINE TI!E EFrZCi OF
SEQUENTIAL EXPOSUPIE TO '.CCLL-!ATION AND ThlE GASEOUS ENVIROX1Z•NT OF
THE SPACE CAPSULE UPON; TiLE i';*YSIOLOGIC ADAPTATION OF ',A:;.
(U. S. Naval Air Material Center, Piilad•lphia, Pa.) NAEC-ACEL-504
18 June 1963.
DDC AD 409 463.

d for conducting
P:- cedures and engineering support are discus
AD!STRACT:
a Iiu,.i•.n sgi:dy on the physiological effects of 1007. oxyge,.. and 5 psia when
imposed under conditions of acceleration combined with steady state confinnent.
Special measures were necessary to insure ccntinuity of
environment since the acceleration and confinement capabilities were located

at two different Naval activities.

-

1,416

-

4,682
MEASUREMENT OF BIOCHEMICAL CHANGES IN BODY FLUIDS
Slonim, A. R.
Proj. 7220,
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
RPO - 805
This task covers the search for a biochemical assay method to be applied
ABSTRACT:
a study
The work tntails
to subjects exposed to various acceleration patterns.
of the level of the sympathomimetic hormones (epinephrine/norepinephrine) in the
Such catechol amines are
plasma rather than the urine of a centrifuge subject.
believed to be the responsive agents in an individual's tolerance to acceleration.

4,683
EFFECT OF ACCELERATION ON BLOOD CREATINE, CREATININE AND
Slonim, A. R.
1960
J. Appl.' Physiol. 15(2):271-274, March 1960
INORGANIC PHOSPHOROUS IN MAN.

ABSTRACT:
Ten healthy male subjects were centrifuged front to back at 6 G for 3
minutes, with head and trunk inclined 25 degrees forward in the direction of
acceleration.
Average control values of blood creatine, creatinine, and inorganic
phosphorus were almost identical to those found immediately after exposure to
Relatively large differences (test minus control) in sime
the acceleration.
Acceleration of the magnitude and/or duration
individuals were not significant.
u.-ed in this study does not appear to be comparable to the effects of vigorous
(AUTHOR)
exercise on the phosphocreatine system of man.

4,684
Slonim, A. R.
SYSTEMS.

J.

EFFECTS OF RELATIVELY HIGH ACCELERATIONS ON SOME BIOLOGICAL
19E1
Appl. Physiol. 16(2):221-225, March 1961

Fasting male subjects were exposed to forward accelerations (12-degree
ABSTRACT:
back angle) at fat guing levels varying both in amplitude and duration, nonfatiThe following analyses
guing levels ard m-ck runs, and to treadmill exercise.
plasma bicarbonate, blood glucose, phosphorous and creatinine, urine
were made:
olume, urinalysis, and an estimate of creatinine clearance.
creatinine, urine
change noted after fatiguing accelerations was a small rise
The only consisten
Exercise, however, resulted in a marked (?<O.01)
in blood creatinin
(P<0.05).
decrease in bicarb nate, rise in blood creatinine, and drop in clearance.
effect on either muscular
Accelerations in comparison to exercise showed little
or -enal activity.
No correlation was found between any of the biochemical measurements and acceleration intensity nor were there any differences noted between
""'"..l and mock accelerations, indicating that none of these tests could index the
The fatigue associated with h'igh accelerations
severity of accelerative stress.
(AUTHOR)
is not easily expl inable in terms of increased muscular activity.

-

141,W

'4,685
Slowik, J. and W. Weir 1963 INVESTIGATIONi OF CREW ESCAPE SYSTEM
SURFACE IMPACT TECHNIQUES FOR ADVANCED AEROSPACE VEHICLES
(Flight Dynamics Laboratory, Aeronautical Systems Division, Air
Force Systems Command, Wright-Patterson AFB, Ohio),
Proj. No. 1362, May 15. 1963
ASD-TDR-63-173.
ABSTRACT: This report describes the results of a four-part study related
to the parachute landing impacts of a manned capsule.
A survey of literature
with the objective of establishing human tolerance to rapidly applied
acceleration, revealed a substantial discrepancy among the data published
by investigators in this area.
The tolerance limits published in
HIAD were accepted as the parametric limits for the, present study,
pending th2 completion of advanced studies in this area.
Analyses of
typical parachute landings revealed that horizontal velocities of up to
56 fps and vertical velocities of up to 33 fps are possible.
Secondary
impacts resulting from toppling are likely. Active and passive attenuation methods were quantitatively evaluated in an effort to determine
an optimum attenuator.
From the results of this evaluation, it was
recommended that an active type system be developed to negate the
horizontal velocity and that a conventional passive type system be
employed, to alleviate the vertical impact.
A study of experimental
techniques indicated that part-scale model testing is feasible and
advantageous for a program in which prototype attenuators are validated.
Methodologies were derived for dynamic scaling of the results obtrined
from small model experiments to permit prediction of full-size model
performance.

4,686
Slye,

R. E.
1961
VELOCITY REQUIREMENTS FOR ABORT FROM THE BOOST TRAJECTORY
OF A MA1tNED LUNAR MISSION.
(National Aeronautics and Space Administration,
Washington, D. C.)
Technical Note D-1038; ASTIA AD-260 178; July 1961

ABSTRACT:
An investigation is made of the abort veloc;.ty -requirements associated
with failure of a propulsion system for a manned lunar mLssion. Two cases are
considered: abort at less than satellite speed, which results in maximum decelerations in the following entry, and abort at greater than satellite speed with
immediate return to earth.
The velocity requirements associated with the latter
problem are found to be substantial (several thousand feet per second) and are
found to be even more severe if boost trajectories which lead to burnout at high
altitudes or large flight-path angles are used.
The velocity requirements associated with abort at less than satellite speed are found to be less severe than
those for abort at greater than satellite speed except fcor non-lifting vehicles.
It is found that abort rockets sufficient for abort at greater than satellite
speed can be used to reduce maximum decelerations in entries following an abort
at lower speeds.
This reduction is accomplished by use of the abort rockets to.
-....-------- decrease entry angle immediately prior to entry into the atmosphere.
(AUTHOR)

-

1,418

-

4,687
Smedal, H.A., & A.P. Webster
PROBLEM.
J. Aviation Med.

1949
SAFE PARACHUTE DESCENT
20(6):443-447

-

AN UNSOLVED

4,688
Smedal, H. A., B. Y. Creer, & R. C. Wingrove
1960
THE ABILITY OF PILOTS TO
PERFORM A CON'TROL TASK IN VARIOUS SUSTAINED ACCELERATION FIELDS.
(Paper, 31st
Annual Meeting of the Aerospace Medical Association, Americana Hotel, Bal
Harbour, Miami Beach, Fla., May 9-11, 1960) Aerospace Med. 31(11):901-906
ABSTRACT: An investigation has been made attempting to establish the ability of
pilots to perform a control task in various sustained acceleration fields typical
of those which might be encountered by a forward facing pilot flying an entry
vehicie. For this program a special restraint system was developed in an attempt
to maximize the acceleratiois in which the pilot could operate. The experiment
was accomplished utilizing a flight simulator, setup involving a centrifuge. A
detailed description of the restraint system will be presented as it relates to
protection against the various acceleration vectors.
The effects caused by
acceleratiun on the circulatory, respiratory and visual systems will be discubsed
in relation to the pilot's tracking ability.
It is believed that the information
which has been obtained will be of considerable value in the design of atmosphere
entry vehicles.

4,689
Smedal, H.A. G.R. Holden, and J.R. Smith, Jr.
1960 A FLIGHT EVALUATION OF AN
AIRBOR\NE PHYSIOLOGICAL INSTRUMENTATION SYSTEM, INCLUDING PRELIMINARY RESULTS
UNDER CONDITIONS OF VARYING ACCELERATIONS.
(Ames Research Center, Moffett
Field, Calif.) NASA Technical Note D-351, Dec. 1960.
NASA N62-70925
ASTIA AD 247 141
ABSTRACT:
An instrumentation system has been designed at the Ames Research
Center to measure the pilot's eltctrocardiograri,
pulse rate, respiration rate,
and blood pressure during control studies in flight and in motion simulators.
Preliminary evaluation of this system in a T-33 aircraft demonstrated its reliability.
Interesting preliminary observations were made as to the effect of subgravity conditions on pulse rate and blood pressures.

.1,419
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1960 PHYCIOLOGICAL EFFECTS OF ACCELERSmedal, B.A., B.Y. Creer, & R.C. Wingrove
ATION OBSERVED DURING A CENTRIFUGE STUDY OF PILOT PERFORMANCE (Ames Research
Center, Moffett Field, Calif.) NASA Technical Note D-345, Dec. 1960, NASA N6270919
ABSTRACT: An investigation has been made in an attempt to establish meaningful
human tolerance to ecceleration boundaries typical of those which might be
The
encountered by a forward facing pilot flying an atmosphere entry vehicle.
the Johnsville Centrifuge as a flight
experihient was accomplished utilizing
simulator and operated as a closed loop system, 'with a representative control
problem. The physiological effects of these accelerations on the circulatory,
respiratory, and visual systems are discussed.

4,691
A RESTAIN'T SYSTEM ENABLING
1960
Smedal, H. A., G. W. Stinnett, & R. C. Innis
PILOT CONTROL UNDER MODERATELY HIGH ACCELERATION IN A'VARIED ACCELERATIOn:
(National Aeronautics and Space Administration, Washington, D. C.)
FIELD.
NASA Technical Note D-91; ASTLA AD-236 603; May 1960
A restraint system is described which was used in a joint centrifuge
ABSTRACT:
program by the Ames Research Center of the National Aeronautics and Space
Administration and the Aviation Medical Acceleration Laboratory of the Naval Air
The program was designed to study the ability of a pilot' in
Development Center.
The
a forward-facing position to control an entry vehicle which employed lift.
pilot was required to carry out a relatively complex tracking problem on a flight
simulator which involved the centrifuge operated as a closed loop system. Dynamics typical of an entry vehicle were used and the pilot was subjected to varied
acceleration-time profileý with relatively high accelerations, up to 7g, from
In order to
various directions for approximately 2 to 5 minu:es duration.
conduct these tests, it was necessary to design a special restraint system. This
system combined the use of a modified NASA posterior mold or couch with an anterior
A special support for the
restraint made from nylon straps and nylon netting.
head and face was also incorporated in the restraint system. The use of this
restraint tystem permitted a thorough study of some of the control problems of entry
veh.izla_. iAUTHOR)

4,692
CREW
1961
Smedal, H.A., H.C. Vykukal, R.P. Gallant, & G.W. Stinnett
FIYSICAL SUPPORT AND RESTRAINT IN ADVANCED MANNED FLIGHT SNISTEMS.
Arerican Rocket Society J. 31(11):1544-.1548, Nov. 1961.
A new concept-fn-physical support and restraint Zor pilot and crews
ABSTRACT:
of motion flight simuiat.z: or advanced manned flight vehicles has been described.' The -rirciple of a wear-in restraint which is easily secured to or released
from the support structure, which is part of the vehicle, is the basic concept
Its capability as a functional support
in this support and restraint syvtem.

/
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and restraint for vehicle control studies during sustained accelerations has
been established by its use in 3 human centrifuge programs.
Its capability for
tolerance to impact accelerations i3 unproven.
Further improvements and testing is required in order to qualify it as an omnidirectional support and
restraint system adequate for sustained and impact accelerations of high magnitude.
(Authors)

4,693
Smedal,

Harald i.
and •. Dewey Haviji
i9g2 DZVELOPMENT" AND USE yF ýU%$K
SENSE RECORD CARDS FOR RECORDING MEDICAL DATA ON PILOTS SUBJECTED
TO ACCELERATION STRESS.
Aerospace Medicine 33(10):1187-1192
Oct. 1962.

ABSTRACT: This report presents the design format of two machine record
cards of the, mark sense card type which have been developed for use in
connection with recording medical data on test pilots who are subjected
to various acceleration stresses.
One is a series card used to record
su:jective data from pilots after a single or a series of runs o a motion
simulator during which acceleration stress is encountered.
The .tl, er is
a history card intended for use once a year at the time of the pLlot's
annual physical examination. The history card is intended to provide
information regarding accumulative effects of repeated acceleration stress
on the pilot. The series card has been used during one centrifuge program
conducted by the NASA, Ames Research Center at the Naval Air Development
Johnsville, Penn., during March, April, and May of 1961 and has proved
very .;uccessful. Although the population group was small and so not'
ideally suited for mark sense card data acquisition some valuable accurate
subjective information was obtained, particularly in regard to vision.
This infornation would not have been obtained by simply keeping a log.

4,694
Smedal, H. A., T. A. Rogers, & T. D. Duane
1962
SOME EFFECTS OF ACCELERATION
ON CERTAIN PHYSIOLOGIC FUNCTIONS OBSERVED DURING A CENTrRIFUGE STUDY OF PILOT
PERFORMANCE.
NPaper, 33rd Annual Meeting, Aerospaze Medical Assoc., 9-12
April 1962, Atlantic City, N. J.)
AlikTRACT:
As a part of a continuing study into the effects of acceleration on
pilot performance, this r(•ort will present additional physiological data concerning the effects of acceleration on man.
22 test pilots wc.re subjected to
sustained acceleration as high as 14 g EBI, 10 g EBO and 9 g EBD.
Some observations as to meaningful tolerance levels to'acceleration as well as the effect such
acceleration have ot the visual, -cardiovascular and res-pi-rator-y --s-ys-tems- will -be
reported.- These observations will include a statistical evaluation of the subjective symptoms reported by the pilots during and after the centrifuge runs.
The

.
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objective finding concerning the function of the respiratory system such as tidal
and minute volumes, vital capacities, and other pulmonary function indices will
be described.
Pulse rate change and variations in blood pressure during acceleration will also be reported.
Some problems that arise in the visual system will
be brought out.
(Aerospace Medicine 33(3):351-352, Mar. 1962)
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Smedal,

Harald A.,

Terence A.

Rogers,

Thomas D.

Joseph R. Smith 19u3 AýrtZ endx1u"lo
ACCELERATION
Aerospace Medicine 34(1): 48-55, Jan.

Duane,

George R.

Holden &

iuk,.eiITATIONS OF PERFCFPANCE DLRINr
1963

ABSTRACT:
The present report is concerned with the principal findings with :espect
to visual and cardiovascular dunctions, and some extensions of our previous ly
reported respiratory data.
Experienced test pilots have performed sophisticated tracking tasks undcr
acceleration and their performances were evaluated.
Concurrent physiological
experiments have been conducted in an effort to correlate psychomotor performance
with changes in physiological functions.
The experiments have been chiefly
concerned with three organ systems most acutely affected by acceleration strcss,
namely visual, circulatory, and respiratory.
A particularly important aspect of this program is that the developnc:t of
a suitable restraint system has permitted the study of ,ilots under accelcration
in the EBO vector as well as in the EBI vector, the latter
having been usUd for
almost all
previous experiments in the field.
From the very beginning, it was
clear there are interesting differences between the effects of EBI and EBO
acceleration, and much of the subsequent work comprises a systematic comparison
of the changes in various functions during acceleration in these two vectors.

4,696
Smirnov, N. I. and V.L. Ruban
1949 DEPENDENCE OF THE VELOCITY OF DROPS
ON THE VELOCITY OF THE MEDIUM
Zhurnal Prikladnoi Khimii, USSR, Vol. 22, i9 4 9, No. 11, pp. 1211-1213
R.A.E. Translation No. 371s

I/
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4,697
Smith, A. C.
1952
AUTOMOBILE CRASH SAFETY RESEARCH.
(Cornell Aeronautical Laboratory, Inc. Buffalo, N. Y.)
Report No. YB-846-D-l, 21 October 1952
Abstract:
This report contains results of a 3 phase research program in crash
safety. The time-motion characteristics of the occupants of an au-omobile
during crash decelcrations were experimentally obtained to establish the
probable hit zones, velocity of impact and the attitude and angle of the
body at the instant of impact. A study of methods of reducing the damage
incurred by _n automobile in a crsh showed "Royalite" a synththetic plastic,
impact resist. material. Passenger protection discussed, padding characteristics, chest protectiori device for steering wheel.

4,698
Smith, A.H., C.M. Winget and C.F. Kelly
OF ARTIFICIAL ALTERATIONS IN WEIGHT.
April 1959

1959
PHYSIOLOGICAL EFFECTS
Naval Research Reviews 16-24,

,+,699
Smith, A. M. 0. and C. F. Lombard 1951
THE EFFECT OF ELASTICITY UPON THE
PRESSLRES WITHIN A LIQUID FILLED TUBE WHEN SUBJECTED TO FLUCTUATING FORCES.
(Uffice of Naval Research, Washington, D. C.)
January 1951
'Contract N6ori77
S LU2.ARY: In ord'er to better understand the recorded blood pressures of animals
exposed to the fluctuating accelerations of the Epicyclic centrifuge, a theoretical analysis is presented so that the nature of the dynamic responses can be
envisioned.
No summary is
treatise.

possible since' this is

a highly mathematical and theoretical

4,700
Smith, B. J., ed.
1958
HUMAN CONTROL DYNAMICS IN AIR ANTD SPACE CRAFT.
(Proceedings of 2nd Annual Human Factors Discussion Group, l1th Annual
International Air Safety Seminar, Nov.1958)

-
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4,701
THE PtHYSICAL RECOVERY OF INSTR1ME'NTS AND DATA FRO",' A
1952
Smith, C. P., Jr.
In White, C. S., & 0. 0. Ben..;n, Jr., eds., Physics .-nd
ROCKET FLIGH1T.
Medicine of the UppTer Atmosphere, A Study of the Aeropause (A.lbuquerquL.,
pp. 441-446
N. Mex.: Univ. of New Mexico Press, 1952)

4,702
1959 DEVELOPMENT OF ZERO ALTITWDE ESCAPE SYSTEM FOR SUPE:RSOIC
Smith, E.W.
(North American Aviation, Columbus', Ohio), Report no. 5'Mi-215
AIRPLA\ES.
(Paper, Aero Medical Assoc., 30th Annual Meeting, April 27-29, 1959)
ABSTRACT: In recent years considerable attention has been focused on supL:'.ic
.-ax'thp nPed for escape systems' capable of meeting thl
,•ond
flight r,
speeds which these airplanes fly. It is somewhat surprising to know i*4at i.
pr~dor'ina.;L.
current century series aircraft the egress emergencies are still
a vcr.' s
with
altitudes
'in thLe medium to low subsonic spbed ranges at low
:-,:x
perfor-,..nc
high
in
the
percenf, e of the emergency escapes being required
On the basis of probability alone the need for a supersonic ejection syst: ,
Without oela ,m:.
not been demonstrated by the current operational statistics.
the point the current state-of-the'-art knowledge makes possible the propr cv,'.age of supersonic escape regimes without undue compromise to the r.;ost ncc•-sr'.
The North American Aviation Company is sati.: :i,
low altitude low speed regime.
that a supersonic ejection seat system is not only feasible but is now in _n
advanced state of development and is expected to be completely qualified, for
the A3J-l, Navy attack airplane by the end of the year, 1959.

4,703
TiLE DEVELOPNENT OF A ZERO ALTITUDE ESCAPE SYSTEM:
1959
Smith, E.W.
(Paper, Meeting of Aero Medical Association,
FOR SUPERSONIC AIRPLANES.
Statler Hilton Hotel, Los Angeles, 27-29 April 1959.)
ABSTRACT: A zero level-supersonic escape system pre'sents for.-ida ,These arc: (1) heavier
problems not encountered in the subsonic system.
structure capable of withstanding 2,500 psf impact pressure, (2) control
of drag-weight

ratio at high speeds,

(3)

automatic retention and rel.Ise

of arms, legs, and torso, (4) control of seat-man attitude durii-og hil-i•
speed ejection to insure transverse G loading, (5) variable parachut..
opening time delay system acting as a function of dynamic pressue .nd
altitude to aztivate short tire delays at low speed-low-level and lorger
Physiologic design allowa'ble used wrrc: 35 G
time delays at high speed.
Due to the constrainis of
transverse 20 G positive and 10 G negative.
space and weight, a simplified 'iox kite' collapsible fin systt.r,2 was
-at
,
A lift plate on the
utilized together with a drogue parachuLe.
forces at the 170 ejection angle to
bottom acts to cancel negative lift
Stability in pitch and yaw at high speeds
gain altitude at higher speeds.

-
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controlled by dynamically balancing the reaction of t:ie fins,

lift'plate,

had
plate
area, and rocket thrust.
Positive (rearward) pitching is
achieved at high speed in this
manner and, at low speeds by rocket thrust
Mo r,2nts.
Fast drogue deployment is utilized
to "catch" positive pitching
overshoots at low speeds where significant
aerodynamic forces are not

present.

System was developed

for the Navy A3J Vigilante at.ack aircraft.

( J. Aviation Med. 30(3):204, March 1959)

4,704
Smith,

F.K.

n.d.

CENTRIFUGE

METHODS A'D TECHNIQLES

(U.S. Naval Air Development Ct:.,
Johnsville, Pa.)

IN THE U.S.

NAVY.

%.'¢iationMedical Acceleration Lab.,

ABSTRACT: The human centrifuge at the Naval Air Development Cent'cr, Johnsville,
Pa. has a welded steel arm, 50 ft in length, which rotates in a borizontal plane.
At the end of the arm an oblate spheroid al.-.ninum gondola, 10 ft in diam by 70.
inches in width, is mounted in a double gimbal system.
The arm. can accelerate
to 173 miles per hr at the gondola center, producing a radial acceleration of
40 G in 7 sec. The double gimbal system can continuo-Isly position the subject
with respect to the direction of the resultant acce. .:ation vector.
The outer
(roll) gimbal is limited to 900 of travel.
The inner (pitch) gimbal can make
complete rotations.
Angular accelerations can reach 10 rad/sec 2 and angular
velocities can reach 2.8 rad/sec.
With this power capability and with proper
control the 3 linear acceleration components of flight can generally be simulated
continuously.
The angular accelerations of the centrifuge with only three
degrees of freedom of control in general cannot match those of flight.

4,705
1959
VECTORCARDIOGRAPHY IN itEROSPACE
Smith, G.B., Jr., and L.E. Lamb
In: L.E. Lamb, Ed., The First
FLIGHT-APPLICATIONS AND RATIONALE.
International Symposium on Cardiology in Aviation.
( School of Aviation
51 4 8
Medicine, Brooks AFB, Texas, 12-13 November 1959) ASTIA AD-244389 po 3 - .

ABSTRACT: The vectorcardiogram offers three distinct advantages over the
conventional electrocardiogram:
1. It enables relatively undistorted rep.rtsentation of the electrical
forces of the heart.
(The v,-lidity of this statement depends on the
reference system used.)
Thus, the true magnitude and direction of the
spatial vectors are available.
2.
The loop or spatial p;athway described by the vertorcardiogram provides
a measurement that is not available in the routine electrocardiogram.
This may be plotted along a time base as in the linear vectorcardiogram.
3. The use of a cathode ray oscilloscope rather -:,an a direct writing
instrument allows greater accuracy in presentation of rapid or minute
changes in electrical forces.
The applications of vectorcardiography in assessing the pilots cardiovas|cular systein and, in monitoring cardiovascular function during flight have

1,425

-

in

reasons outlincd

For fundamental

been discussed.

-

the report th.s technique

promises to have even wider applications to aviation cardiology in the fuLure.
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1962 BIOASTRONAUTICS
Smith, G.B., Jr., S.J. Gerathewohl et al.
NASA-SP-18,
C4ational Aeronautics and Space Administration, Washington, D.C.)
NASA N63-11506
ABSTRACT: This publication contains papers presented at Session L of thk ":ASAUniversity Conference on the Science and Technology of Space Exploration, at
Chicago,

Illinois on November

"Environmental

The following papers arc peesen 1 Ld:

1962.

1-3,

Gerathewohl

by S.J

"Physiological and Behavioral Sciences"

,varnned Spacecraft Center);,

(NASA.

Smith, Jr.

Biology" by G.B.

and B.E.

Geri:'nd:

Am~es Research Center); "Bioengineering" by Richard S. Johnston (NASA,
(NASA.
Ames Research
Manned Spacecraft Center); "Exobiology" by R.S. Young (NASA.
Center).
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and the effects of weightlessness; (2) ril ,4tons fro-, th, sun, tile s 'ars,
support,
life
Van Allen belt, and nuclear-reactor propal.sion or power svstel.i.; (1)
consisting of providing food, water, oxvgcn, etc.; and (4) medical s lection and

maintenance.

The National Aeronautics and Spa,.e Adninistration has used the

skills of various

federal agencies,

the academic world,

,.id

industrv,

.is we.ll

as its own centers in these endeavors.
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DISCUSSION ON ThE ROLE OF NERVOUS
et.al.
Smith, H. P. R.
ADAPTATION TO HIGH PERFORMANCE FLYING

Proc.

Roy.

Soc.

Med.

48:868-877,

Nov.

SYSTEM IN

1955

Disorientation under instrument flight conditions is probably
ABSTRACT:
cause of fatal accidents nnt due primarily to mechanical
common
the most
Flight evnerince indicatec a division into two methods of
failure.

/

-
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causation.
The first
is due to either inadequate or misleading data making
computation difficult,
or indeed impossible.
The solutioa of this is
probably possible with the application of existing knowledge and techniques
in the design of indicators and certain sounds.
The second method of
causation is due to environmental factors, the most upsetting being
vibrations of very low frequency and large amplitude such as occur in the
application of alternating positive and negative g to the man either
through aircraft
control effects or such as occur in high-speed flight in
turbulent air.
Lt is possible for an unacclimatized man to be disorientated
with after effects lasting for twenty-four hours by a flight of only thirty
minutes under these conditions.
(j. of Aviation Medicine 29(9):689, Sept. 1958)

4,709
Smith, H.
The Tech.

1951
CRASHWORTHINESS
Instructor 6:3-6, June 1951

4,710
Smith, P.
Med.

1942-43
PARADOCTORS
Economics 20(12):37-43.
1942-43

4,711
Smith, P.K.
1943 EFFECT OF BENZEDRINE ON SWING SICKNESS (School of Aviation
Medicine, USAF, Randolph AFB,. Texas) Rept. No. 113-1, August 1943

4,712
Smith, P.K.
1943 EFFECT OF IHYOSCINT (SCAPOLAMINE) ON SWING SICKNESS (School
of Aviation Medicine, USAF Randolph AFB, Texas) Rept. No. 111-2, April 1943.

4,713
SmiLh, P.K.
1943
EFFECT OF THIAMINE CHLORIDE ON SWING SICKNESS
(School of Aviation Medicine, Randolph AFB, Texas) Report 142-1,

Aug.

1943.

-
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Smith, P.K.
1943 EFFECT OF V-5 ON SWING SICKNESS (School of Aviation Medicine,
USAF Randolph AFB, Texas) Rept. No. 132-1, April 1943

4,715
Smith, P.K.
1944 THE EFFECTIVENESS OF SOME MOTION SICKNESS REMEDIES IN
PkEVENLING AIRSICKNESS IN NAVIGATION STUDENTS.
(School of Aviation Medicine, USAF Randolph AFB, Texas) Rept. No. '261-1,
June 1944.

4,716
Smith,

P.K.
1945 ATTEMPTS TO FIND A REMEDY SUPERIOR TO HYOSCINE FOR MOTION
SICKNESS (School of Aviation Medicine, USAF Randolph AFB, Texas) Rept. No.
333-1, August 1945

4,717
Smith,

P.K.

1945

EFFECT OF PYRIDOXINT H1YDROCHlLORIDE ON SWING SICKESS- (School

of Aviation Medicine,

USAF Randolph AFB,

Texas)

Rept. No.

333-2, August 1945

ABSTRACT:
Pyridoxine hydrochloride given either in doses of 100 mgm. or 200 mgm.
given on the average of approximately 1 hour before swinging produced no
appreciable decrease in the incidence of swing sickness.
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Smith,

P.K.
1945 EFFECTS OF SWING SICk2ESS AND SIDE EFFECTS OF SOME ATROPIN`E-LIKF
DRUGS (School of Aviation Medicine, USAF Randolph AFB, Texas) Rept. No.
297-1, January 1945
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Smith,

P.K.

1945

USE OF HYOSCINE IYriDROBROMIDE FOR THE PREVENTION OF AIRSIC0'ESS

IN FLEXIBLE GUNNERY STUDENTS (School of Aviation Medicine,
AFB, Texas) RePt. No. 261-3, December 1945

USAF Randolph

-
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4,720
Smith,

1946 PRESENT STATUS OF DRUGS FOR USE IN MOTION SICKNESS WITH
P.K.
PARTICULAR REFERENCE TO AIRSICKNESS (School of Aviation Medicine, USAF
Randolph AFB, Texas) Rept. No. 468-1, June 1946

4,721
TREATMENT OF AIRSICKNESS WITH DRUGS.
1948
Smith, P.K.
Am. J. Med., 4:644

4,722
SOME CONSIDERATION
SPACE PSYCHOLOGY:
1961
Smith, R.W., & J.W. Altman
IN THE STUDY OF ASTRONAUTS' BEHAVIOR.
(Amer{ican Institute for Research, Pittsburg, Pa.) April 1961.
ABSTR.ACT.: The following environmental factors and their potential implications
for human behavior are discussed: altered atmospheric characteristics, high
gravitational loads, weightlessness, temperature, radiation, noise and vibration,
isolation and confinement, sexual deprivation, time, and encounters with alien
factors.

4,723
TESTING TOMORROW'S SPACE PIONEERS.
1958
Smith, W. G'.
Science Digest 43(3):lQ-16, March 1958
A popularized account of the numerous and often grueling tests men
ABSTRACT:
now are undergoing in order to prepare for human flight into space! research in
space medicine, increasingly long periods of time spent in simulated space
flight conditions, studies in the effect of weightlessness on the human body,
Partially solved and as yet unsolved problems
and so forth, is presented here.
are discussed.

4,724
COMPARATIVE IMPACT PERFORMANCE TESTS,
1957
Snell Mem;orial Foundation
(Srell Mcmorial Foundation, a
SPORTS TYPE PROTECTIVE HEADGEAR.
trusteeship of the San Francisco Region, Sports Car Club of America)
18 MIay 1957

"
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4,725
1959
Snively, G.G. & C.O. Chichester
Dec. 1959.
Sports Car 16:37.

STUDIES IN HEAD PROTECTION

4,726
Snively, G. G.
1961
IMPACT ATTENUATION IN PROTECTION AGALNST CONCUSSION.
(Snell Memorial Foundation, Inc., San Francisco, Calif.)
Sept. 1961

4,727
Snively, G. G.
and C. 0. Chichester
1961
IMPACT SURVIVAL LEVELS OF
HEAD ACCELERATION IN MAN
Aerospace Medicine 32(4):316-320, April, 1961.

SUMMARY:
Studies based upon actual field data suggest that in the design
of protective headgear unique emphasis must be placed upon the effects of
sharply localized force loading.
Analysis of accident data in the light of experimentally derived forcedeflection curves of helmet liners has been used to obtain the G loading
of the human head.
Survival limits of localized'head acceleration of brief duration in man
have been shown to exceed 450 G.
Preliminary observattins on experimental and prototype helmets suggest that
protection against impact energy levels far higher than currently considered
in helmet design can quite feasibly be attained.

4,728
Snively, G.G. & C.O. Chichester
1962
EVALUATION AND DESIGN CRITERIA
OF PROTECTIVE kEADGEAR.
In M.K. Cragun, ed., The Fifth Stapp Automotive
Crash and Field Demonstration Conference, Sept. 14-16, 1961
-Pp. 182-190

4,729
Snively, G. G-. and C. 0. Chichester
1962 SAFETY IN RACING,-PART II
.
(Personnel Restraining Sys ems in Automotive Safety, work supported
in part by Research Grant no.-AC-51 of the U. S. Public Health Service.,
May 1962)

-

1,430

-

4,730
Snyder, F.W.
1962
EFFECTS OF LOW FREQUENCY VERTICAL VIBRATION ON HUMAN
PERFOR&XANCE.
(Paper, Meeting of Aero Medical Association, Atlantic City,
April 9-12, 1962)
ABSTRACT:
This program was initiated in 1959 under contract with office of
Naval Research.
A laboratory facility designed for human experimentation is
used.
Seventeen subjects participated in the first
experiment establishing
Judged vibration severity levels identified as definitely perceptive, mildly
annoying, extremely annoying, and alarming.
Sinusoidal vibration frequencies
ranged from 1-27 cps.
Acceleration ranged from 0.01 g at 1 cps to 1.5 g at
20 cps.
Performance of six to nine subjects was measured for continuous tracking and discrete tasks during vibration.
Highlight results are; performance
is degraded on some tasks but not on others; subjects are not always aware of
performance degradation; some correlation exists between affected body region
and vibration frequency; distraction irritation
in nose region occurs above
12-14 cps; visual degradation is greatest in the range 12-23 cps.

4,731

Snyder, R.G.
1959
BRACING MAN FOR SPACE FLIGHT.
(Paper, American Anthropological Assoc. and Sociedad Mexicana de
Antropologia, Mexico City, Dec. 1959)
ABSTRACT: The author of this paper discusses a frequently encountered aspect
of abrupt deceleration which occurs in the field of aviation--that of the
vertebral injury. Vertebral fractures are of particular concern due to the
increasing incidence of this type of injury resulting from high impact si uations.
A major explanation for the increasing incidence of vertebral injuries
appears to be due to the increase in the vertical component of deceleratic,
force diagrams.
Present restraint systems do not give adequate support because
they are basically designed for lineal deceleration protection only.
Recognition of this point is observed in tae recent modification of the shoulder harness
inertial reel locking device in fighter type aircraft.
The proposed bracing
restraint is designed to keep the back in optimal position for high deceleration
loads.
Use of a bracing restraint would tend to keep the back in optimal
position for such loads.
In regard to comfort it is believed that if this
support wece properly fitted and snugged, it would provide the pilot with
support which he does not have at present.
The most important consideration
in such a system is the degree of additional protection which could be
obtained.
In instances of abrupt deceleration while wearing such a device,
the force normally borne by the lumbar area of the vertebral column would
be partially absorbed by the bracing systcm.

19I4314,732
A NEW APPROACH TO THE PROBLEM OF INCREASING HUMAN
1959
Snyder, R.G.
TOLERANCE TO HIGH DECELERATION FORCES.,
Journal of the Arizona Academy of Science 1(2):68-71
Preliminary design and theory of a full back brace restraint system
SUMMARY:
intended for wear under flight clothing by pilots of high performance airIt is hypothesized that such a protective device
craft is brief]y described.
might not only decrease physical fatigue on long flights, but due to its
individual support characteristics might offer a method of substantially
increasing human tolerance to abrupt multi-directional deceleration forces.
Such a system might have an immediate usefulness in reduction of the present
high incidence of vertebral fractures incuried by pilots of high performance
(Author)
aircraft, and might be utilized by personnel of space vehicles.

4,733
1961
MANNED SPACE FLIGHT VEHICLES AND THE PHYSICAL
Snyder, R. G.
ANTHROPOLOGIST
Am. J. Phys. Anthropol. 19(2):185-193, June 1961.
ABSTRACT: Anthropometrics and biomechanics have already helped to elucidate
Future problems of interest include
problems in aeronautical science.
hypersonic escape, space capsole environments, seating and restraint, weightiessness, human tolerance to various physical forces, criteria of physique,
recycling of wastes in nutrients, radiation effects and a vast array of other
The-author briefly outlines the
biological and cultured relationships.
Regarding the problem
role of physical anthropology in some of these areas.
of restraint, a complete outline of requirements for'a minimum restraint
Feeding, walking, and medical problems are discussed in
system is given.
In conclusion it appears that
conjunction with the weightless condition.
physical anthropology, having the most comprehensive range of knowledge of man,
will contribute much to future research in aerospace medicine.

4,734
A CASE OF SURVIVAL OF EXTREME. VERTICAL IMPACT IN SEATED
1962
Snyder, R. G.
(Civil Aeromedical Research Institute, Federal Aviation Agency,
POSITION.
CAR1 Rept. 62-19, Oct. 1962
Oklahoma City, Oklahoma)
Physical, biophysical, and medical data are presented concerning the
ABSTRACT:
r om••
l
I
e
mrle -of -excellent •phys ica I -condit-ion who- "
case
of
a
20-year
S1od
teiBidge-old
in San Francisco, surviving for ten days a free-fall deceleration in the seated position (buttocks to head) of a calculated 4128 g for .0023
Specific trauma resulIting from this impact indicates that this may closely
sees.
approach the extreme human survival toierance(s) to impact in this position, and
that while distribution of forces through support of the upper torso may greatly
minimize injury to the skeletal system, protection of interrnal organs will present
(AUTHOR)
a much more difficult problem.
//

-1,432

4,735
HUMAN SURVIVAL OF EXTREME VERTICAL DECELERATION IN FREE1962
Snyder, R. G.
FALL.
(Paper, 33rd Annual Meeting of the Aerospace Medical Assoc., 9-12

April 1962, Atlantic City, N. J.)
ABSTRACT: Mobt studies concerned with human tolerance to abrupt impact forces have
of necessity been confined to aspects of the body's lower limits, with an endpoint often being that of subjective pain or below that level at which non-reveris known about the higher ranges of
As a result little
sible trauma may occur.
In this investigation information
human impact survivability or variability.
concerning vertical impacts received in accidental, suicidal, or homicidal freefalls was obtained during the past year on 2000 individuals who survived falls
These included both sexes and ranged from infancy to 91
greater than ten feet.
In addition, data have been obtained on fatal falls for the same
years in age.
Of the survivable falls, 100 cases were selected for intensive study in
period.
In each case
which most variable were known or could be determined accurately.
the exact distance ofthe fall, body position upon impact, material impacted,

and resulting deformation were known, allowing bio-physical calculations of veloComplete medical histories and roentgenograms
city and impact forces to be made.
were obtained on each subject and the injuries correlated with the directions,
These data indicate that under
magnitude, and distribution of force at impact.
certain conditions the human body can survive considerably higher impact forces
Although impact tolerance v-•iability was evident,
than previously reported.
some factors were found which appear to increase the human impact survival limit.

CAerospace Medicine 33(3):369-370, Mar.

1962)

4,736
1963 HUMAN SURVABILITY OF EXTRElM IMPACTS IN FREE-FALL
Snyder, R. G.'
(Civil Aeromedical Research Institute, Federal Aviation Agency,

Oklahoma City, Oklahoma) CAR1 Report 63-15.
ABSTRACT: Human deceleration tolerances beyond the limits imposed by
voluntary experimental methods were studied by means of intensive case
nistories of 137 individuals who have survived extremely abrupt impacts
Fall distances
in accidental, suicidal, and homicidal free-falls.
ranged up to 275' and calculated velocities up to 116 ft/sec(79 mph).
Physical and biological data are presented on both sexes with an age range
of 11 to 91 years, and with impacts occurring in all body axis orientations.
A detailed analysis of factors found to affect survivability in free-falls
collected in the past two years, demonstrate that humans have survived

impact forces considerably greater than those previously believed tolerable.
(CARI-)

. 1,433
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4,737
HUMAN TOLERANCES TO EXTREME IMPACTS IN FREE-FALL
1963
Snyder, R. G.
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., May 2, 1963)
Physical and biological data have been presented on 137 of 168 cases of
SUMMARY:
Fall
individuals who have survived extremely abrupt impacts in free-falls.
distances ranged up to 275' and calculated velocities up to 116 ft/sec (79 mph).
A
This population included both sexes uith an age range of 1-;to 91 years.
detailed analysis of factors found to affect survivability in free-fall impacts
was presented.
It has been shown that humans have survived impact forces considerably greater
It is suggested that muscular relaxathan those previously believed tolerable.
tion (as in intoxication or paranoid schizophrenia) may play an important role in
These data also indicate that, as the duration
reducing trauma in some cases.
of impact is decreased below .0006 seconds and zero time is approached body tissues
may not respond as expected and survival of impact forces of normally fatal
magnitude may be incteased.
(AUTHOR)

4,738
Snyder, R. G. 1963 HUMAN TOLERANCES TO EXTREME IMPACTS IN FREE-FALL
Aerospace Medicine 34(8)695-709.
Physical and biological data have been presented on 137 of 168
SUMMARY:
cases of individuals who have survived extremely abrupt impacts in freefalls. Fall distances ranged up to 275' and calculated velocities up to
This pupulation included both sexes with an age
116 ft./sec. (79 mph).
A detailed analysis of factors found to affect
of
1ý
to
91
years.
range
survivability in free-fall impacts were presented.
It has been shown that humans have survived impact forces considerably
It is suggested that
greater 0han those previously believed tolerable.
muscular relaxation (as in intoxication or paranoid schizophrenia) may
These data also
play an important role in reducing trauma in some cases.
indicate that, as the duration of impact is decreased below .0006 seconds
and zero time is approached, body tissues may not respond as expected and
survival of impact forces of normally fatal magnitude may be increased.

4,739
INFANTICIDE AND AURORA 7: AEROMEDICAL AN•THROPOLOGICAL
1963
Snyder, R.G.
(Paper, presented at annual
RESFARCH IN EXTREME H1UMAN DECELERATiON.

meeting, American Association of Physical Anthropologists,
of Colorado, Boulder, Colo., 4 May 1963)

University

ABSTaLACT: Current scientific knowledge of human physical, physiological,
and psychological responses to extreme impact forces is primarily restricted
to non-reversible injury thresholds experimentally induced with voluntary

18l434-

subjects.

A new approach, based upon two-year's nation-wide investigation

of selected cases of survived accidental,

suicidal, and homicidal free-falla,

has provided considerable information concerning human tolerances to high
impact forces up to terminal velocity. These data indicate that under

certain conditions, man may survive deceleration forces many times higher
than previously considered possible.

Implications for manned space flight

are considered. (Author)

4,,740
Snyder, RiZ.

1961

A3J-I SPIN SIMULATION PROGRAM ON THE NAVY HUMAN CENTRIFUGE.

(Aviation Medical Acceleration Lab.,

NADC-MA 6104,

17 March 1961.

Johnsville,

Pa.)

ASTIA AD 256 260.

ABSTRACT: The Navy acceptance tests for the A3J-l include a spin test oi five
Pilot ability to recover the airc'aft while
turns before starting recovery.
subjected to spin type acceleration loads was evaluated through the operation
of the human centrifuge, so as to simulate an A3J-l spin of eleven turns, with
either steady or.osciliatory loading during either normal or inverted spins.
It was found that the pilots were capable of performing the required recovery
procedures while exposed to the various predicted loads.

4,741
1960 NONDESTRUCTIVE TESTING OF THE AVIATION MEDICAL ACCELERATION
Snyder, R.Z.
LABORATORY HUMIAN CENTRIFUGE
(U.S. Naval Air Development Center, Johnsville, Pa.) (Minutes of llth Annual
Conferende on Nondestructive Testing, Sept. 13-15, 1960)
The purpose of this paper is to present information pertinent to
ABSTRACT:
stress monitoring problems connected with nondestructive testing of the 50-ft.
A description of the centrifuge and its equipment is given
human centrifuge.
The
along with detailed specifications concerning structure and performance'.
progmodification
centrifuge
the
and
examined
is
testing
of
stress
present system
Recommundaram is discussed in relation to future stress testing requirements.
tions are solicited on the problem of developing an adequate method to stress
monitor centrifuge programs on the present centrifuge and on the development of
a stress analysis program that can be incorporated into plans and design of the
new centrifuge.

-1,4354,742
LIST OF PUBLICATIONS AVAILABLE AT THE LIBRARY OF THE
1945
Sochring, K
( Buecherei, des Luftfahrtmedkzinis,
GERMAN AEROMEDICAL RESEARCH INSTITUTE.
chen Forschungsinstitut des Reichsluftfahrtministeriums)
June 1945
ASTIA ATI-59256,
A list of publications available at the Library of the German AeroABSTRACT:
The list includes periodicals dealing
medical Research Institute is presented.
with general medical, physiological, aero-medical, and other scientific topics;
also textbooks and treatises on physics, chemistry, physiology, physiological
chemistry, hygiene, internal medicine, and aeromedicine, on the physiology of
A number of books
high altitudes, as well as books on miscellaneous subjects.
Institute.
listed are the property of the members of the Research

4,743
VEHICLE DESIGN FOR LUNAR LANDING
1960
Sohn, R. L.
(Space Technology Labs., Inc., Los Angeles, Calif.)
Rept. No. STL/TR-60-0000-09169; 20 May 1960
Impact conditions to be encountered during a landing on the surface
ABZTRACT:
of the t'oon will be determined by uncertainties in launch and midcourse trajectory guidance accuracies, retro-rocket performance, terminal guidance, and
retro-rocket orientation. For semi-soft landings, in'which no attempt is made
to remove residual veiucities and altitudes after retro-firing, impact velocities
Further, the direction of impact will not be
can reach several hundred ft/sec.
For full soft
known, so that an omni-directional impact structure is required.
landings, velocities can be reduced to less than 50 ft/sec.

4,744
Sokolov, V.A.
1961 STAGES ON A GREAT ROAD
(Air Information Division, Wright-Patterson AFB, Ohio) AID
ASTIA AD 269 794
Pp. 5,
April 1961.
Original Source: Nauka i zizhn'

Rept.

No.

61-156

8ff.

4,745
INFLUENCE OF HEAD TILT, BODY TILT, AND PRACTICE ON
1960
Solley, C. M.
REDUCTION OF ERROR IN PERCEPTION OF THE POSTURAL VERTICAL.
J. gen. Psychol. 62(First Half):69-74, Jan. 1960.

ABSTRACT:

The effects of head tilt,

body tilt,

and practice,

and the inter-

actions of these variables on the decrease in error in perception of the
Twenty-four male students participostural body-vertical were investigated.

pated; six were assigned to each of four experimental conditons:

two body

-

1,436

-

tilt
(30 degrees right or 30 degrees left) and two head tilt
(30 degrees right
or 30 degrees left). A given S was always tilted in one direction with one
direction of head tilt;
his task was to return himself to true vertical on
each of 30 trials. Average error for blocks of five trials was computed per
S; these data were examined by an analysis, of variance.
The results were
discussed in light of other findings in the area.
(Tufts)

4,746
Solliday, R. E.
1961
EVALUATION OF P-,OJECT MERCURY SIMULATOR.
(Naval Air Test Center, Patuxent River, Md.)
Proj. TED PTR RAAD-3058,
FT 2123-68, Rept. No. 1, 21 Feb. 1961

4,747
Sonmmer,

A. V.
1952
Dec. 1952.'

THE PILOT IS THE LIMIT.

Aero Digest

65:17-25.

4,748

Sommer, J. 1939 ZUR FRAGE DER EINWIRKUNG VON MECHANISCHEN SCHWINGUNGEN AUF
DEN EIGENREFLEXAPPARAT DES MENSCHEN (On the Question of the Effect of
Mechanical Vibrations Upon the Individual Reflex Apparatus of Man)

Luftfahrtmedizin 4: 292.

4,749

THE RELATIVE CRASH PROTECTIVE QUALITIES AND DEFICIENCIES
1957
Sorin, A.B.
OF THE MIL-S-7877 PASSENGER SEATS IN FORWARD AND AFT FACINC POSITIONS
(Paper, American Medical Association Convention, May 7,

1957)

4,750
Sorin, B. A.
1955
THE RELATIVE CRASH PROTECTIVE QUALITIES AND DEFICIENCIES
OF MIL-S-'R77 PASSENGER SEAIS IN FORWARD AND AFT FACING POSITIONS.
(BuAer, Flight Safety Foundation, Inc.)

-
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-

4,751
1961 ELECTRODES FOR RECORDING PRIMARY FIOELECTRICAL
Sosnow, M. & E. Ross
SIGNALS
(USAF Biomedical Lab., Wright-Patterson AF8, Ohio)
Contract AF 33(616) 7304, Proj. 7222, Task 71751, ASD TR 61 437, Sept.
1961.
ABSTRACT: This report summarizes electroding practices in the biological
The literature concerning major problems associated with phvsiosciences.
Primary areas of
logical electroding techniques in common use is reviewed.
2) methods of
problems;
electrode
interest and discussion are 1) general
bioelectric
to
applications
specific
3)
and
minimizing these problems;
GSR,
electrocardiography,
electroencephalography,
measurements such as
(Tufts)
optokinetico.
electrical
and
electromyography,

4,752
1942 INFLUENCE OF LOADIING CONDITION ON PILOTING
Soule, H. A. and 0. Seidman
(National
TECHNIQUE FOR SPIN RECOVERY FGR PURSUIT AIRPLAN%'ES.
NACA RB,
C.)
D.
Washington,
Aeronautics,
for
Advisory Committee
June 1942.

4,753
PERVYI V MIRU GRUP'POVOI POLET V KOS1962
Space Technology Labs.
(The World's First Tandem
MICHESKOE PROSTRANSTVO (OSNOVNYE ITOGI)
Flight in Space (Basic Results)
(Space Technology Labs., Inc., Redondo Beach, Calif.)
Transl. from Pravda (Moscow) P. 1-3, Oct. 22, 1962,
N63-18841
STL-TRANS-70
Rept. 9990-6333-KU-OOO
The 'objectives, spacecraft design, giidance and measurement
ABSTRACT:
systems, radio and T.V. communications systems, biomedical studies, and the
parameters for .he accomplishment of the first Soviet tandem flight in
space--Vostok 3 and Vostok 4--are given. The technological ;I organization
probiems confr(,nted and solved in preparation for such a flight are
(a) devising a complex of ground support, data prodiscussed, including:
(b) organization aud operation of simultaneous
systems;
,cessing, and recovery
control systems. and (c) organization
ground
and
guidance,
command,
flight
of radiation and medical control systems to check on the astronauts'
(1) to communicate
The astronauts' duties during flight were:
conditions.
with ground stations and the other satellite via radio; (2) to conduct
regular psychological, physiological, and vestibular tests, iesides the
the
normal medical tests; (3) to conduct observations of the other ship,
earth , clestial bodies, and other phenomena, and to evaluate the manual
controls; (4) to make motion pictures inside the capsule and through portholes; (5) to evaluate the experiences related to the state of "freefloating", and (6) to conduct biological experiments, such as regulating
atmospheric conditions in the capsule and performing normal body functions.
(N63- 18841)

" 1,438

"

4,754

Spatz, H.

1950 BRAIN INJURIES IN AVIATION.
German Aviation Medicine, World War II ( Dept. Air Force,

1950) I,

616-640.

4,755
TOXICOLOGY OF TRAVEL IN THE AEROPAUSE
1952
Specht, H.
In White, C. S., & 0. 0. Benson, Jr., eds., Physics and Medicine of the
(Albuquerque, N. Mex.: Univ. of
Upper Atmosphere, A Study of the Aeropause
New Mexico Press, 1952)
pp. 171-181

4,756
DIZZINESS IN RELATION TO ORGAN SYSTEM.
1959
Spector, M.
December 1959
Eve Ear Nose Monthly 38:1030-5,

4,757
epector,
In.

l1.
J.

1961
POSITIONAL liYSTAGMUS AND VERTIGO.
Int. Coll. Sure. 36:359-363, Sept. 1961.

4,758
HANDBOOK OF BIOLOGICAL DATA.
Spector, W. S..Ed. 1956
ASTIA AD 110 501
WADC Tech. Rept. 56-273, October 1956.
ABSTRACT: This report presents tabular data and certain graphs, charts and
diagrams in the brodd areas of plant, animal, and pre-clinical medical sciences.
The principal factors in selecting table subjects and data were their basic
importance or wide general interest, and adaptability to tabular presantation.
The report, as presented, represents a condensation and abridgment of some
20,000 pages.
(I) Biochemical and
The tables are arranged under the following categories:
"liophysical Characteristics; (iI) Genetics, Cytogetietics, and Reproduction;
(III) Development and Morphology; (IV) Nutrition, Digestion, and Metabolism;
(V) Respiration and Circulation; (VI) Other Physiological Activities and Perforl1ances; (VII) Biologically Active Compounds; (VIII) Environment and Survival;
In every
(IX) Symbiosis and Parasitism; and (X) Ecology and Biogeography.
and some
generally,'
all
biologists
to
interest
of
be
will
category some tables
biology.
of
branches
major
in
those
to
interest
of
be
will
tables
Katerial in this Handbook, like that in the previous reports are unique in the
These tables, like those
high degree cf authoritativeness sought for the data.
of the well-known
treatr.ent
in
their
unusual
also
are
reports,
it,the previous
supplcmented with
are
data
Quantitative
variability.
biological
pnvnomcnon of
measurcment,
of
conditions
and
methods,
such csscntial information as units,
and an unu3ually
An
Appendix
lists.
taxonomy
and
glossaries,
f..czors,
conversion
completc Index are included.
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4,759
Spells, K.E.

1959

A DISCUSSION OF SOME ASPECTS ON THE THEORY OF THE SEMICIRCULAR

CANAL (Flying Personnel Research Committee (Gt.
Aug. 1959, ASTIA AD-237 775

Brit.) Rept. No. FPRC 1095;

ABSTRACT: An attempt is made to derive equations for the motion of the cupula from
first principles, and to indicate the nature of the assumption required to reduce
these equations ot the equation given by van Egmond et al (,. P
. 110: 1, 19490.
Also an attempt has been made to allow for the effect of leakage of endolymph betw".eN

the c~upula and the walls of the ampulla.

(Author)

4,760
Spells, K.E.
1961 CALCULATIONS FOR THE DESIGN OF LARGE SCALE WORKING MODELS
OF THE SEMI-CIRCULAR CANAL
(R.A.F. Institute of Aviation Medicine, Farnborough, Hants.)
I.A.M. Scientific
Memorandum No. 34, February, 1961
ABSTRACT:
Equations representing general relationships to be satisfied between
linear dimensions and other parameters are given for the construction of'models
dynamically similar to the semi-circular canal as contemplated in the theor.y of
Steinhausen and others.
The equations are transformed for the case when a
piston in a cylinder replaces. the cupula-ampulla, and numerical calculations are
provided for a 16" model.

4,761
Sperry, E.G., H.P. Nielsen, I.M. Barash
19 5
DOWNWARD EJECTIONS AT HIGH
SPEEDS AND HIGH ALTITUDES.
J. Aviation Med. 26(5):356-372
SUMMARY AND CONCLUSION: The instances of delayed separation from the seat in
which the subject was thrown from the seat by tie recovery parachute warrant
discussion.
In each case the subjects were in :he seat for approximately ten
seconds following ejection. They were experien ed parachutists and had each
made at least one previous ejection test.
They were instructed shortly before
take off to open manually the lap belt at the f rst opportunity, it being
assumed that they could never beat the automati function of the belt release.
In each case, interrogation disclosed that they had maintained an alert and
observing mind.
This was proved by checking their description of events against
the photographic results.
However, there was apparently no sense of time, in
that each man had no idea tha-I_,en seconds had elapsed.
When thrown from the
seat, they were just beginning to take corrective action.
This may explain
reports of fatal emergency ejections in which apparently successful ejections
have been completed at moderate altitudes, but with no subsequent attempt to
clear the seat or pull the rip cord.

/

-
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4,762
ROLE OF PILOT FACTORS IN ARMY FIXED WING ACCIDNETS
1962
Spezia, Emil
Accident Research, Fort Rucker, Ala.)
Aviation
(Army Board for
AD-293 805,
ASTIA
1-62,
HF
No.,
Rept.

763

S4,

Spiegel, E.A. & T.D. Demetriades 1922 BEITRAGE ZUM STUDIUM VEGETATIVEN
DER EINTLUSS DES VESTIBULARAPPARATES
III. MITTEILUNG.
NERVENSYSTEMS.
AUF DAS GEFASZSYSTEM (Contribution to the Study of the Vegetative
The Influence of the Vestibular Apparatus
III. Report.
Nervous System.
System)
Upon the Vessel
Archiy fur die Gesamte Psychologie (Leipzig) 196: 185-199

4,764
Spiegel, E. A., M. J. Oppenheimer, G. C. Henry, & H. T. Wycis
War Med. 6:283-290
PRODUCTION OF MOTION SICKNESS.

1944

EXPERIMENTAL

4,765
CEREBRAL
1947
Spiegel, E. A., M. Spiegel-Adolph, H. T. Wycis and M. Marks
A. Res. Nerv. & Ment. Dis. Proc..
CONCUSSION AND CONVULSIVE REACTIVITY.
26:84.

4,766
1947
H. T. Wycis, M. Marks and A. J. Lee.
Spiegel, E. A., M. Spiegel-Adolph,
J. Nerv. & Ment. Dis. 106:359.
SUBCORTICAL CHANGES IN CEREBRAL'CONCUSSION.

4,767
G x TIME FLIGHT PATTERNS IN THE NAVAL
1953
Spindler, T.F. & R.W. Hohl
PHASE I: ACROBATIC AND GUNN'RY MANEUVERS IN
AIR TRAINING COMAND.
BASIC TRAINING AS FLOWN IN INSTRUCTORS BASIC TRAINING UNIT.
(U.S. Naval School of Aviation Medicine, Naval Air Station, Pensacola,
Fla.) Research Report No. NM 001 059.27.01, 7 Aug. 1953.
ASTIA AD 21051
ABSTRACT: The acceleration patterns in Acrobatic and Gunnery flights at
the Instructors Basic Training Unit, NAS, Pensacola, Florida, have been
determined using Hathaway Recording Linear Accelerometers.

-

1,441

-

The magnitude and duration of the G forces in these Acrobatic and Gunnery
maneuvers (as flown in the Instructors Basic Training Unit) frequently
exceeded the blackout threshold values as determined on the human centrifuge.
This is a reasonable explanation for the high' incidence of G symptoms in
certain phases of Basic Flight Training.
These factors and their significance in Naval Air Training have been discussed.

4,768
Spindler, T.F.
1953
G x TIME FLIGHT PATTERNS IN THE NAVAL AIR
TRAINING COMMAND PHASE II AND III:
ACROBATIC AND GUNNERY MANEUVERS
IN BASIC TRAINING AS FLOWN BY FLIGHT STUDENTS.
(U.S. Naval School of Aviation Medicine, Naval Air Station, Pensacola,.
Fla.)
Research Report No. NM 001 059.27.02, 28 Aug. 1953.
ASTIA AD 21030
ABSTRACT:
The acceleration patterns in acrobatics and gunnery flights by'
students in the Naval Air Basic Training Command have been determined using
recording accelerometers.
These student G x time patterns were higher in acrobatics than the instructors patterns, (previously determined in a similar study), and, also, had
much more variation particularly between the average and the high G recorded
in each maneuvers.
The use of recording linear accelerometers in training aircraft would bring
instances of excessive G to the instructors attention immediately and would
also provide graphic acceleration patterns, for each maneuver, for use in
post flight discussions.
The ase of recording linear accelerometers in training aircraft would bring
instances of excessive G to the instructors attention immediately and would
also provide graphic acceleration patterns, for each maneuver, for use in
post flight discussions.
The sue of anti-G suits would raise the tolerance of practically all
flight
personnel sufficiently to eliminate blackout and consciousness in the Basic
Training Command.
This protection would increase pilot efficiency and would
also contribute materially to flight safety.
Due to the high level of positive accelerative forces, now known to be
present in acrobatic and gunnery flights in the Basic Training Command, it
is suggested that reconsideration be given the
possibility of utilizing the
standard Navy anti-blackout suit in the Basic Training Command.

4,769
Spratt, H.G.M.
1957
TRANSDUCER CHARACTERISTICS:
ýZASUREMENT OF DISPLACEMENT, VELOCITY7 ACCELERATION.
Elect. and Radio EnR. 34:2-8, Jan. 1957

-
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4,770
Squires, R.D. & E. Hendler 1959 NADC BIOLOGICAL INSTRUMENTATION SYMPOSIUM OF
10 DEC. 1958
LU.S. Naval Air Development Center, Johnsville, Pa) NADC-MA-LR8l) April S, 1959
ABSTRACT: This report presents the results of a symposium held At AMAL to
ascertain the existing capability for estimating any change in measurable,
physiologiral variables occurring in pilots while flying air or space craft.
The minutes of the meeting are included as an enclosure.
Some of the physiological
measurements that might be made are respiration, blood pressure, ECG, EEC, 'and
some of the environmental measurements are pilot body temperature, inside pressure
suit temperatures, cabin temperature and pressure, and radiation exposure.
The
final size and weight of the entire instrument package, including power supply
and tape recorder and excluding telemetering equipment, must be kept at an
absolute minimum, e.g., to be able to fit into a Martih Baker ejection seat.

4,771

Squires, R.D. 1959 NADC BIOLOGICAL INSTRUMENTATION SYMPOSIUM OF 10 DEC 1958
(U.S. Naval Air Development Center, Johnsville, Paj NADC-MA-LR89 June 8, 1959
ABSTRACT: This is the second report concerning bioinstrumentation and gives
details of
diate and long term aims of the project. An airborne instrument,
package is b ing designed which will include the following: physiological
parameters ( KG, systolic blood pressure, blood oxygen saturation, respiratory
rate and min te volume, galvanic skin resistance) and environmental parameters
(oxygen supp y pressure, oxygen flow rate, suit pressure and temperature, "abin
pressure and temperature, relative humidity, pressure suit and cabin and TV
monitoring o pilot and instrument panel). In addition, a ground control and
data process
installation will be designed and constructed.

4,772
Squires, R.
et al
1961 THE REMOTE MONITORING OF PHYSIOLOGICAL
DATA FR M PERSONNEL IN FLIGHT.
A.rospace Medicine 32(3):248, March 1961.
ABSTRACT:
T e text of the presentation will be based on the technical and
physiologica data obtained from studies done at ths. Aviation Medical
Acceleration Laboratory during the past two years.
The discussion will
attempt to d scribe a workable total system concept for remote monitoring
of physiological data compatible with our experience and the present state
Included will be a discussion of the various physiological
of the art.
transducers tried at the Aviation Medical Acceleration Laboratory.

-1,443-

4,773
ESSENTIALS
1955
D. T. Williams, R. E. Worden, & R. 0. McMorris
(New York: McGraw-Hill Book Co., Inc.,
OF BIOLOGICAL AND MEDICAL PHYSICS.
1955)

Sta:cy, R. W.,

4,774
'Stable, J.
1958
A CLINICAL STUDY.

ELECTRONYSTAGMOGRAPHY IN THE CALORIC AND ROTARY TESTS
suppl. 137
Acta Oto-laryniol.

4,775
Stanbridge, R.H.

1934

AIR SICKNESS.

Air Travel,(LondJ,

1:21-27

4,77b
Stanley Aviation Cocporation
1960 FOOTBALL, HUMAN FACTORS,
(Machine Design, News Report-July 7, 1960)

AND THE B-58

ABSTRACT: After being awarded an Air Force contract to build escape capsules
for Convair's three-man B-58 Hustler, Stanley Aviation Corporation conducted
several acceleration tests using football players from Colorado University.
Accelerometers mounted on their shoulder pads recorded the startling information
that they had absorbed from three to five times as much shock as the Air Force
believed feasible.
Because of these tests, crew members of combat aircraft will again enjoy
the freedom of "shirtsleeve" flight. The escape capsule for the B-58 not only
eliminates the need for clumsy pressure suits but promises crewmen infinitely
safer separation from a stricken aircraft at any speed and altitude.
An assortment of gas-initiated devices controls the ejection sequence.
Leg and torso positioning, door closure, pressurization, and rocket powered.
departure from the aircraft occur in a matter of a few seconds (the capsule's
three doors rotate closed within 1 second).
If the pilot chooses, he can fly the aircraft after encapsulation--the
control stick is'inside the capsule and essential flight instruments are visible
through a window.
If the capsule should land in water, an immersion valve releases pressurized
air to inflate flotation balloont. attached to the ends of four outrigger booms.
The crew member can safely stay afloat in Beaufort Sca:e 5 seas (19-24 mph) for
at least 72 hours.
The capsule, by specification, will have an over-all reliability of at
least 97 percent at an 80 percent confidence level.)
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4,777
Stanley Aviation Corp.
1960 REVISED GROUND LANDING SYSTEM FOR THE
PROJECT MERCURY CAPSULE (Proposal, Stanley Aviation Corporation,
Denver, Colo.) No. 756, Sept. 1960.

4,778
A STUDY OF THE DYNAMIC MODEL TECHNIQUE IN
1962
Stanley Aviation Corp.
THE ANALYSIS OF HUMAN TOLERANCE TO ACCELERATION.
(Stanley Aviation Corporation, Denver, Colo.) No. 793, Feb. 21, 1962.

4,779
ANALYSIS OF INJURIES SUSTAINED AND EVALUATION OF
1948
Stapp, J.P.
PROTECTIVE EQUIPMENT USED BY-PILOT IN TF 80-C, no. 48-358 MAJOR ACCIDENT
(Engr. Div., USAF Air Materiel Coimmand, Muroc AFB,
OF 8 SEPTEMBER 1948.
Memo. Report MBEC-1303, 22 Nov. 1948.
Calif.)

4,780
PROBLEMS OF HUMAN ENGINEER:NG IN REGARD TO SUDDEN DECELERAStapp, J.P.
1948
TIVE FORCES ON MAN." Mil. Surgeon 103(2):99-102, Aug. 1948.

ABSTRACT: The article points out some of the problems, methods, and viewpoints
of human engineering applied to the field of linear decelerative forces of rapid
onset, brief duration, and high magnitude and their effect on the living hurrai
body.

4,781
HUMAN EXPOSURES TO LINEAR DECELERATION.
Stapp, J.P.
1949
PART I.
PRELIMINARY SURVEY OF AFT-FACING SEATED POSITION
(Wright Air Development Center, Wrigh'-Patterson AFB, Ohio)
AF Technical Report 5915, June 1949. ASTIA ATI 71065
ABSTRACT: A linear decelerator was used to expose three young healthy males
Two series of
co decelerations from back to chest in the seated position.
decelerations at approximately 5 g increments up to 30 g's were carried out
with initial rates of change of deceleration at 500 and 1000 g's per second.
Subjective accounts
Total duration of exposures ranged from .15 to .42 seconds.
of the experiences of each individual are given and oscillographic records of
No
the decelerations on the chest, on the helmet, and on the seat discussed.
Ultimate decelerations
more than mild discomfort or injury was experienced.
voluntarily tolerable to the subjects used was not reached, since the tests

4
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were halted to improve the mechanical reliability of the decelerator.

4,782
Stapp, J. P.
1951
HUMAN EXPOSURE TO LINEAR DECELERATIVE FORCES IN THE
BACKWARD FACING SEATED POSITIONS
Mil. Surgeon 109:106-108, Aug. 1951

4,783
Stapp, *.P.
1951
HUMAN EXPOSURES TO LINEAR DECELERATION PART II.
THE FORWARD-FACING POSITION AND THE DEVELOPMENT OF A CRASH HARNESS
(Wright Air Development Center, Aero Medical Lab., Wright-Patterson
AFB, Ohio) AF TR No. 5915, Part 2, Dec. 1951.
ASTIA ATI 136452

ABSTRACT: Fifty-three experiments are reported in which twelve healthy male
human volunteers were exposed to linear decelerations at right angles to the
long axis of the body.
In fifty-one experiments the subject sat facing forward
on the decelerator.
For comparison the subject was seated facing backward in
two cases.
The range of deceleration from 10 g at 575 g per second rate of
change of deceleration to 38.6 g at 1370 g per second was explored by a series
of six deceleration configurations increasing by about 5 g increments.
A
second group of six runs provided a range of deceleration of 14.0 g at 281 g
per second to .45.4 g at 493 g per second.
Duration of deceleration ranged
from .15 to .35 seconds for all experiments.
Measurement of harness loading
during deceleration by means of bonded~ strain gauge tensiometers attached to
a symmetrical half of the harness allowed comparison of loadings for three
harness configurations, and served as a check on accelerometer data in twentytwo experiments.
The weight of the subject multiplied by the deceleration
at the chest was compared with the total loading of the harness measured
simultaneously by the tensiometers, with good agreement.
The limited number
of, channels confined measurements during a run to physical facLors, so that
physiological and clinical data consisted of such measurements before and
after runs as electrocardiogram, x-rays when indicated, ophthalmoscopi~c
examination, testing of reflexes, urinalysis and dye excretion tests, pulse
respiration, temperature and blood pressure, and detailed interrogation for
subjective data.
In all cases where subjects were adequately restrained,
findings were essentially negative below the level of 30 g, with due allowance for mild abrasions, contasions, ,nd transient effects due to excitement and exertion.
At 30 to 35 g plateau, slight signs of -;hock such as
palor, sweating, falling blood pressure and rising pulse were occasionally
present with rate of change of deceleration above 1000 g per second.
In two
runs above 38 g at more than 1300 g per second rate of change of deceleration,
definite shock levels of blood pressure, 'pulse, and respiration occurred, with_,__-near syncope in one case and with two brief episodes of syncope in the other.
At the same 38 g level but with rate of change of 330 g per second, and at
45.4 g at 493 g per second, blood pressures were elevated and pulse and

-
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respiration increased to exertion levels but there was no sign of shock.
Venous pressure in the veinules of the eyes evidently exceeded, 80 mm. Hg.
in this last run since mild retinal hemorrhage and bulbar conjunctival petechiae Wiere produced.
Subjectively,limits of voluntary toletance were approached at 17.0 g at 1000
g per second rate of onset with the standard Air Force harness configuration,
at 38.0 g at 1350 g per second with the inverted V leg strap added to the
shoulder straps and lap belt assembly, and at about 46.0 g with rate of change
pf deceleration of about 500 g per second, using the latter configuration.
Much higher levels can be survived, although reversible injurious effects
may intervene.
Of eight harness configurations tested, including the standard
-AF design, the minimum modification to provide adequate restraint up to the
maximum exposure to deceleration in this series of experiments is the addition
of the inverted V leg strap. The principles of crash harness design and requirements for adequate protection are discussed.

4,784
Stapp, J.
J.

P.
1951 HUMAN TOLERANCE TO DECELERATION---SUMMARY OF 166 RUNS.
Aviation Med. 22(l):42-45; 85. Feb., 1951.

ABSTRACT:
Backward facing seat tests were conducted on five young males
in 19 tests, covering the range of 10 to 35 average applied g deceleration
by 5 g increments, with durations between 0.42 and 0.11 seconds, in two
series.of rate of changes of deceleration slopes, one of 500 g per second,
the other at 1,000-1.200 gps.
The maximum was 35.4 g average applied
deceleration applied for 0.16 secs, at a rate of change of 1,200 g per
second.
Measured on the chest accelerometer, peaks cf 57 g for '0.02 secs
duration occurred, with forces exceeding 8,800 lbs. or 34.5 psi on the
impinging back area.
In none of these experiments have there been other
thln mild degrees of injury.
It is concluded that an airline passenger
could sustain up to 35 g in the rear-ward facing position.'
.A series of 36 experiments were run with thd subject in the forward facing
position.
Runs started at 10 g average applied acceleration for .36 seconds
to 40 g for .12 secs, in 5 g increments, at 1,200 g per sec.
Except for
two minor injuries no irreversible physiological changes were noted.
Tests were made with various harness configurations.
The main findings
were:
(1) that 40 g at 1200 gps for .12 seconds can be endured with
adequate restraint; (2) the present USAF harness cannot be endured above
17 g; (3) addit'on of a V-leg strap to the present harness extends its
range tX 25-30 g.; (4) if the straps from the waist down are tighter than
the shoulder straos it is subjectively less irritating; (5) that strengthening
of aircraft seats and enclosures of cockpits is justified and overdue in
view of the strength and g tolerance of the body. (CARl)

.
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4,785
Stapp, J. P.
1952
HUMAN AND CHIMPANZEE TOLERANCE TO LINEAR DECELERATIVE FORCE.
(Paper presented aL Conference on "Problems of Emergency Escape in HighSpeed Flight", 29-30 Sept. 1952, at Wright Air Development Ctr., WrightPatterson AFB, Ohio) ASTIA AD-14 351
CONCLUSIONS:
1. Chimpanzee subjects have sustained exposure to linear decelerations of 65.5 g
at 1400 g per second rate of onset, with peak values exceeding 100.0 g's diring
abrupt stops, with the subjects seated facing forward, seated facing backward,
lying on one side transversely facing the rear, and supine head first, and have
incurred no irreversible injuries.
2.
Chimpanzee subjects have sustained without injury exposure to linear decelerations of 51.0 g at 900 g per second rate of onset in the supine feet first
position, corresponding to parachute opening shock, and to 47.0 g at 1170 g per
second rate of onset in the sidewise seated position.
3.
Human volunteer subjects have sustained exposure to 45.4 g at 493 g per second
rate of onset of deceleration, and up to 38.6 g at 1370 g per second rate of
onset of deceleration in the forward facing seated position, and up to 35.0 g at
1150 g per second rate of onset in the backward facing seated position without
exceeding the limits of voluntary tolerance.
4.
Tolerance to decelerative force is higher when the force is applied to
solid structures such as the pelvic and pectoral girdles.
Signs of cardiovascular
shock are manifested at 28 g and 1060 g per second rate of onset when large
decelerative forces are localized on the abdomen by a lap belt.ý
5. The combined effect of deceleration plateau and rate of onset of deceleration results in manifestations of shock at lower plateau values as the rate of
onset increases, f or values above 35.0 g and 1100 g per second rate of onset.
6.
The minimum modification of the existing'USAF 2:tandard lap belt and shoulder
harness for adequate protection up to 45.0 g and 36 psi consists in adding the
inverted -V leg strap and using No. 13 nylon in place of No. 8 nylon in the
shoulder straps.
7.
No evidence of curmulative effects due to repeated exposures to decelerative
forces has been found in any of the twelve subjects, one of whom sustained 26
exposures in a period of 50 months.

4,786
Stapp, J. P.
1953
TOLERANC.. TO A113RUPT DECELEPATION
(AGARD Medical Panel, London, September, 1953)

4,787
Stapp,

J.

P.

1953

TOLERANCE TO ABRUPT DECELERATION (Research

Development Board, Dept. of Defense, Washington,
Vibration Bulletin No. 19, Feb. 1953.

D. C.

and
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4,788
Stapp, J.P.
Aeronaut.

1953
CRASH PROTECTION IN AIR TRANSPORTS.
Eng. Rev., 12(4):71-78.

ABSTRACT:
In 1947, tubular steel sled sli:per with one to four solid fuel
rockets for propulsion was mounted on a standard gage track.
Peak decelerations exceeding 100 g would thus be reproduced.
Parachute dummies, chimpanzees, and human subjects were used in these experiments.
Later a sta-.
d
ejection seat catapult was developed which was suspended from a monorai).
The
carriage was decelerated by impinging against a lead cone at the end of the rail.
With anesthetized pigs a' subjects,, motion pictures, instrument readings, and
autopsy data provided the bases for analysis.
Time-displacement data for human
subjects are given in the paper.
It was found that humans show the most severe
transient physiological effects when subjerted to a rate of change of deceleration of 1,370 g per sec. and a peak acceleration of 38.6 g.
Protection of human
occupants is limited by such factors as dynamic stzess limitations of the aircraft, relative positions of seats, specifications of life belts, and sex and
age factors.

4,789
Stapp, J.P., & H P. Nielsen
1953
PROPOSED TESTS FOR ESCAPE FROM VERY,
HIGH VELOCITY AIRCRAFT.
(Holloman Air Development Center, Holloman AFB,
New Mex.) ASTIA AD 26 626

SV'lIARY: The hazards faced by crew members when they escape from high-speed
a'ircraft at high altitudes are described.
At 15,000 ft. problems arise from
the low temperature, low atmospheri ( pressure, tumbling and spinning, wind
blast, and deceleration. The literature concerning the effect of such factors
on human physiology is reviewed.
In the study of the effects of deceleration
on the human body, a highspeed sled,track) and water braking system are considered.

4,790
Stapp

. P. & W. C. Blount
1953
HOLLOMAN AFB SHORT TRACK FACILITY.
(Aero. Medical Field Laboratory, Holloman Air Development Center,
New Mexico)

A3?STRACT:
The Short Track Facility has proven to be a versatile testing
device which can be operated and maintained at a modest cost. The water
braiýe with its adjustable orifices permits establishing the desired
deceleration pattern with accuracyjtowithillus or minus..___Thusfar,
established parameters of 90 g at 12,000 g per second and 5 g at 100 g
per secoud have been attained.
Future testing with the air gun is expected
to enable the maximum values to be increased.

/
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This preliminary study has four objectives: To determine the feasibility
of employing lead cones as a braking device, to test the water inertia
braking system and establish repeatability curves for that, system, to
determine the effect of impact forces upon the spinal column in the intact
subject for various directions of orientation, to determine any adverse
physiological or psychological effects that may be incurred by human
subjects during low impact deceleration runs.
It should be noted that no effort has bW:Ln made to arrive
at any technical
conclusions as too few tests wcre conducted to offer statistical
evide:nce.
Continued research in decelerations above '100 g will be
accomplished
all directions of subject orientation. (Authors)

4,791
-,"Stapp,

foz-

J. P.
1954
ROCKET SLEDS AS BIOLOGICAL TEST VEHICLES.
(Paper presented before the American Rocket Society, El Paso, Tex.,
Sept. 1954).

4,792
Stapp, J. P.
1954
WHOOOOOOOOSH, - ARTICLE ON TOLERANCES TO DECELERATION,
.WINDBLAST AND TUMBLING,
Flying Safety.3.,
June 1954 10(6):2-7.
ABSTRACT:
The author recalls his experiences as a subject in a rocket
sled experiment on maximum tolerance of transversal acceleration
at Hollomad
Aero Medical Field Laboratory.
A short biography of the author is included.

4,793
Stapp, J. P.
1954 TPAI:TK-TESTING THE BRAIN' OF THE WEAPONs SYSTEMS.
(Paper, a dix ,_ co,,,) (Aero Medical Field Laboratory,
Hollomin
Air Developnent Center, New Mexico).
ABSTRACT: The author briefly summarizes the deceleration
tests run at
Edwards AFB and Holloman AFB to determine human tole ance
to crash type
decelerations.
Supplemental charts zummarize the number of animal, •d•y
and human tests run on each of 4 tracks, and show human
tolerance limit
indicated by these tests. (CARl)
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EFFECTS OF MECHANICAL FORCE ON LIVING TISSUES.
1955
Stapp, J. P.
DECELERATION AND WINDBLAST.
J. Aviation Med. "26(4):268-287.

I.

ABRUPT

SunMAkY: 1'u-.an experiments on a rocket propelled linear decelerator,,sled capable
of higher than 25 g decelerations for longer than one second durations have
determined parameters for limits of reversible incapacitation of volunteer human subjects.
These limits of human tolerance relate to decelerations experieýiced
during escape from high performance aircraft.by means of an ejection seat during
wind drag dpc.Aeration at high ram pressures encountered in supersonic flight.
A simultancous study of windblast effect due to impingement of 'ram pressure
aga*..a
*he exposed body of the subject indicates that 7.7 pounds per square
iý h, ,,. 1,163 pounds per square foot of ram wind pressure has no si.gnificant
,.:.ect or. a subject whose head is shielded by a complete enclosure, and whose
Indications are that
:xtremities are restrained against flailing.
heac.
decelcrations exceeding one second for higher than 25 g can be a limiting factor
requiring modification of the deceleration reaction of seat and occupant to
On the basis of these and previously reported human
supersonic ram pressures.
experiments it is postulated that a refractory period of one-tenth seconds with
respect to hydraulic displacement effects within the body determines very high,
i

n:Act

tolerance.

1:

this rang.,e tissues fail in the st~re minncr as inert m- terials, by exceeding
vysical characteristics of t~nsile, compression or shear strength.
Beyond
this range, tolerance to mechanical forces is determined by reac-.on to hydraulic
displ>.ccment of fluids.
Hydraulic pressure rupture of blood vessels and pressure
r.La
t,O cell membranes set the limit to tolcrance.
Hydraulic pressure values,
or. the ot;,cr hand, tolerable to living tissues but lasting mote than three
secconds can produce a secondary hypoxia due -o circulatory stasis.
Such hypoxia
in nervous tissue can reach a duration limit for uninjured survival.
These
res onses represent a continuouis spectrum, of reaction to mechanical forcerelated
to rate of application, magnitude of force, duration of application, and i.-direction.

4,795
Stapp, J. P.
1955
LUBBOCK, TEXAS.

TAPE RECORDING OF SPEECH AT TEXAS TECH.,

4.796
Stapp, J. P.
1956
BIODYNAMICS OF HUMAN FACTORS IN AVIATION.
Rocket sled tests on 5,0GO fout track.
Project 7850.

II
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Stapp, J. P.
1955
TOLERANCE TO ABRUPT DECELERATION
In Collected Papers on Aviation Medicine
(London:
Butterworths Sci. Pub., 1955) AGARDograph No.

6,

pp.

122-139,

l.--On the basis of experimental exposure of human, chimpanzee and hog
subjects to abrupt decelerative forces by means of linear decelerations,
it has been established that tolerance limits for human subjects approximate 50 g peaks at 500 g per second rate of onset for 0.25 second duration,
provided restraints are adequate and impinge on solid structures of the
shoulders and hips, or against the back surface of 'the body.
2.--Adequately restrained chimpanzees and hogs exposed to abrupt deceleration
sustained peaks of 80 g or more with minimal' reversible injuries in all
body orientations, and survived peaks of more than 200 g in the forward
facing, seated position.
3.--The rate of change of deceleration, the body area impinged upon and
the configuration of the webbing or bulk-head restraints are the limiting
factors to tolerance and survival of exposure to linear decelerative forces.
(Author.)
4,798
1956
BIODYNAMICS OF HUMAN FACTORS IN AVIATION.
Stapp, J. P.
TEST DATA AND INSTRUMENTAL REQUIREMENTS, PROJECT 7850.
15 October 1956.
(Holloman AFB, New Mexico)

,M'SSILE

ABSTRACT:
A group of problems have arisen in the Field of Aviation Medicine
concerning the effects of mechanical force on 'living tissues. The title
Biodynamics of Human Factors in Aviation covers this special area of research
in Aviation Medicine.
A short history of research in human tolerance to crash type forces
includes that research done by Germany before World War II.
The history
follows research through that done recently with the high'performance rocket
sled.

4,799
Stapp, J.P. & S.T. Lewis
FORCES GROUND VL1IICLES.

1956
CRITERIA FOR CRASH PROTECTIOc IN AR[C2D
(Holloman AFB, New vex.)
ILADC TN, April 1956

ABSTILRACT: An evaluation of the problem of crash protection for ground vehicle
occupants involved in accidents is presented.
Modification of ground vehicles
in order to improve their crash protection characteristics is reco,-rrended.
Specifications for lap-belts and lap belt installations are described and the
use of these belts on a trial basis with the Office of Ground Safety as the
monitoring agency is recommended.
This report will assist in solving the
problem of reducing injuries to occupants of vehicles involved in accidents.

/
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4,800
Stapp, J.P. and C.D. Hughes

1956

EFFECTS OF MECHANICAL FORCE ON LIVING

TISSUES.
II.
SUPERSONIC DECELERATION AND WINDBLAST.
(Paper, 1956 Meeting of Aero Medical Association, Chicago, Ill., April 16-18)
ABSTRACT:

Anesthetized chimpanzee subjects were exposed to accelerations exceed-

ing 25 g lasting for two seconds or more with no injury except in experiments
where an axillary belt restricted the chest.
During deceleration, abrupt
impingement of straps against the chest elevated intrathoracic pressure in those
cases where the axillary belt pressure prevented displacement.
This pressure was
transmitted hydrostatically to the subject's head resulting in facial edema and
ocular hemorrhage.
The onset of windblast in not less than 50 milliseconds to
more than 2800 pounds per square foot was sustained without injury as long as
the subject's head was enclosed in a wind-proof helmet and head and extremities
from supersonic aircraft in flight are discussed.

Q. Aviation Med. 27(l):172-173, April 1956)

4,801

Stapp, J. P., and C.. D. Hughes, 1956. EFFCTS OF "ECHANICAL FORCE a LI ING
TISSUES. II. SUPM.SC'IIC DEC•RATICN AHD WIDEB:•ST. J. Aviat. Med.
27(5) :4o7-l13.
SUMIXRY: Previously reported experiments have demonstrated that the raximun velocity of Mach.9 attainable with L,5CO-pound thrust, five second duration rockets
within the 3,500 track lerngth was below the threshold for windblast effects. A
new l,LCO pound sled propelled by up to 9 each 1.8 second duration 7,800 pound
thrust rockets, and having ejection catapult actuated canopy for Jettisoning in
5O millisecor-is at maximum speed was developed and used in the experiments reported. ,Velocities of up to 2'ach 1.3 (l,h61 feet per second) were attained in
eleven pro-res ively higher speed experiments.
Anesthetized chi.panzee subjects were excosed to accelerations exceeding 28
G dur:ng 1.8 seconds or more. The onset of windblast in not less than 50 milliseconds to more than 2800 pounds per square foot was sustained without injury so
long as the subject's head was enclosed in a wind proof helmet and head and extre7r-ties were adequately secured. Application of these findings to methods of
escape from supersonic aircraft in flight are discussed.

4,802
Stapp, J. P.

1956

AIRCRAFT

HUMAN REQUIREMENTS FOR ESCAPE FROM HIGH PERFORMANCE

(Aero.

Medical F'eld Laboratory, Hollman AFB,

Few Mexico)

ABSTRACT: Minimum requirements for escape from such aircraft during
(1) Effectiveness in accomplishing
inflight emergencies include:
flight, (2) keeping the factors imposed by
of
escape under all conditions
of human tolerance, (3) making the least
limits
within
the escape process
sequencing of all steps in the process,
automatic
by
operator
the
on
demands
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and (4) the maintenance of, or emergency replacement of a viable 'environ-

ment during transition from aircraft to earth.

ejection
Accompanying charts show USAF operational experience with
to injury,
relationship
speed
escape systems (Aug, 1949 - Mar. 1956), air
tolerance
human
and
accelerations,
safe ejection by type aircraft, election
to linear deceleration. (CARl)

4,803
"•EASURENENT FOR SURVIVAL
1956
Stapp, J.P.
Ordnance 40(216):975-979, May-June 1956.
(Paper, presented before the American Ordnance Association, Watervliet
Arsenal, Watervliet, New York, Jan. 1956.
ABSTRACT: The propulsion, braking, and instrumentation systems of several
high speed linear decelerators designed for the investigation of problems of
tolerance to forces incurred in aircraft crashes and during ejection from highThe decelerators include (1) a rockec-propelled
speed aircraft are described.
sled braked by pressurized gripping units, on which tolerance limits for primates have been established for avarious body positions', and harness configurations developed; (2) a monorail suspended decelerator braked by collision, on
which high tolerance limits to impacts of high rate of onset and short duration
have been established for hogs, and the comparative vulnerability of body parts
to impingement by simulated cockpit components evaluated; and (3) a high performance rocket sled with water brakes, in which human velocities up to 632 mph
have been obtained.

4,804
1956
PROGRESS IS STEADY TOWARD
Stapp, J.P., R.J. Heymans, & R.M. Stanley
64(13):44-48, Dec. 1956
SAE J.
SOLUTION OF ACUTE PILOT-ESCAPE PROBLEMS.
Considerations of importance in the development of pilot escape
ABSTRACT:
devices from disabled aircraft at high speeds and altitudes include the
possibility of incapacitation resulting from fear, injury, hypoxia, or tumbling; the necessity for a high escape velocity to avoid collision with aircraft
parts and the possibility of attendant spinal injury; the effects of air blast
and acceleration; the necessity for oxygen and perhaps pressure durir.g descent;
the danger of injury during parachuting either from enemy action or from impact;
It is suggested that a
and the problem of the storage of survival equipment.
capsule or pod-type ejection device would provide protection against most dangers, but would present serious engineering difficulties, require a greater
escape acceleration, and be more susceptible to survivable battle damage (with
the necessity for a further escape system).

-1,454

-

4,805
Stapp, J.P. and S.T. Lewis

1956

EFFECTS OF MECHANICAL FORCE ON LIVIWG

TISSUES.
IV. TIME MOTION STUDIES ON ESCAPE FROM AIR TRANSPORT FOLLOWING
EXPOSURE TO CRASH FORCES.
(Paper, 1956 Meeting of Aero Medical Association, Chicago, Ill., April 16-18)
ABSTRACT: Human volunteers were subjected to decelerations of 6 g and 12 g in
an aft facing and forward facing. seated position on the crash restraint demonstrator. This device consists of an aircraft seat mounted on a small platform
moving on rails. Abrupt release of stretched shock cords catapults the platform, seat, and occupant about 10 feet along the rails into preset mechanical
pinch brakes that stop the motion in less than 2 feet, imparting the desired
decelerative force to the subject. Immediately after exposure, each subject
released the seat belt manually and proceeded along an aisle from' 10 to 50 feet
in length to an emergency exit. Time motion studies were made beginning at the
instant of seat deceleration to successful completion of exit through a door.
High speed motion pictures and electronic timing in addition to accelerometer
and strain gauge measuremnvnLs of decelerative forces were accomplished. Comparison of the reactions of zavie than twenty subjects are discussed. Recommendations
are made regarding. seating of transport passengers in relation to escape from
survivable crashes.
Q. Aviation Med. 27(l):173, April 1956)

4,806
Stapp, J.P.
1956
EFFECTS OF MECHANICAL FORCE ON LIVING TISSUES.
IV. TIME MOTION STUDIES ON ESCAPE FROM AIR TRANSPORT FOLLOWING EXPOSURE
TO CRASH FORCES.
(USAF, Air Development Center, Holloman AFB, N. Mexico)

ABSTRACT: Previously reported experiments in this series demonstrated that
the maximum velocity of Mach .9 attainable with 4500 pound thrust five
second duration rockets within the 3500 foot track length was, below the
threshold for windblast effects.
A 1400 pound sled propelled by up to 9
each 1.8 second duration 7800 pound thrust rockets, and having ejection
catapult actuated canopy for jettisoning in 50 milliseconds at maximum

speed was developed and used in the experiments reported. Velocities of
up to Mach 1.3 (1461 feet per second) were attained in eleven progressively
higher speed experiments.

4,807
Stapp, J.P.
1956
Preprint no. 748

HUMYAN FACTORS OF SUPERSONIC ESCAPE
(SAE 1956)
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Stapp, J. P.
Amer. J.

1957
HUMAN TOLERANCE TO DECELERATION.
Surg. 93(4):734-740.
April 1957.

ABSTRACT:
In order to accomplish precisely controlled exposures of living organisms to predetermined configurations of nechanical force with r~asonable cafety,
the chosen instrument has evolved as a rocket or catapult-powered sled, sliper
mounted on rails, carrying the subject, recording and transmitting instrumentation
and braking devices, which can be accelerated to the required velocity and then
It can be concluded from the results that the
decelerated according to plan.
structural strength of the human body, its energy absorbing characteristics with
respect to' brief applications of high dynamic loads, its tolerance to abrupt wind
blast of nearly explosive violence facilitate salvaging the victims of high speed
The application of this knowledge can lead to a greIt
transportation accidents.
saving of lives and prevention of disabilities.

4,809
1957 ROLE OF THE AIR FORCE VETERINARIAN IN RESEARCH
Stapp, John P.
(Paper, Veterinary Section Meeting of the Association of Military Surgeons of
the United States, Washington, D.C. November 13, 1956.)
(Reprinted from Military Medicine, Vol. 120, No. 3, March, 1957)
The objectives of veterinary medicine in Air Force Research are
ABSTRACT:
First is to provide a standby group of qualified staff officers who
twofold.
are capable, in the event of emergency, to serve air commanders and surgeJns
as technical advisors in certain defensive and protective aspects of nuclear,
Secondly, veterinarians support Air Force
biological, and chemical warfare.
projects
research by pro-,iding professional service and assistance for all
involving foods or animals, and further by having veterinary officers with
special qualifications actively participating as research team members on such
projects.
A discussion is included of the requirements and general areas of
interest in which veterinary officers are qualified *in veterinary research.
Some of the current research projects in which animals are employed as humran
substitutes are ,also included.

4,810
1957
FROM HYPOTHESIS TO REALITY IN SPACE FLIGHT
Stapp, J. P.
In
Procc-(,dinrs of the Na tional Svmposiu m nr Tiumir. F!,actors in Syste-,s
bc r 31-4. 1957.
Enginuering, Philai..> nhia, 1'vnnr;'vlvnn:a, DC
(Human Factors Society of America, Arlington, Va. - Institute of Radio
?p. K2-83, Dec. 1957.
Engineers, rniladelphia, Penn.)

the
Th 4 q address consisted of some introductory re,-.arks on
ABSTRACT:
in space
e.g.z..,
unrealities, e.g., -flying saucers,-- versus realities,
balloon
flight and the showing of the mation picture film of Major D. Sian'F
flight.
(Tufts)

.1,456

-
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Stapp, J. P.
1957
HEARINGS BEFORE A SUBCOMMITTEE OF THE COMMITTEE
ON INTERSTATE AND FOREIGN COMMERCE, HOUSE OF REPRESENTATIVES, 85th
CONGRESS, FIRST SESSION ON CRASHWORTHINESS OF AUTOMOBILE SEAT BELTS.
#97108, U.S. Government Printing Office,
5-8 August 1957.

See Also U.S. House of Representatives.

1957.

4,812

1957
Stapp, J. P. & S. T. Lewis
SAE Transactions
IN AUTOMOBILES.

HUMAN FACTORS OF CRASH PROTECTION
65:488-492.

4,813
Stapp, J.

P.
1957
HUMAN TOLERANCE FACTORS IN SUPERSONIC ESCAPE.
In Problems of Escape from High Performance Aircraft: A Symposium.
The Journal of Aviation Medicine 28:77-82, February 1957.

ABSTRACT:
The following escape conditions i-i thc .s sonic range need to be
provided for: (1)
Fatal or injurious inadvertent ejections through the canopy
(2)
Escape from
with the aircraft standing still,
usually with enpine idling.
an aircraft on the ground in motion.
(3)
Low-level ejections at ubsonic speeds
in flight.
Human tolerance factors in ejection include tumbling and spin ing and
windblast.
Supersonic escape requirements are an important part o the rocket
sled technique of investigations.

4,814
Stapp, Col,
John P., and Lt. Wilbur C. Blount 1957 EFFECTS OF •ECHANICAL
FORCE ON LIVING TISSUE III, A COMPRESSED AIR CATAPULT FOR iIGH
IMPACT FORCES.
J. Aviation Med.
28(13):281-290 (June 1957).
ABKIP'ACT: The experiments that have been conducted indicate that
tract facility will provide experimentally controlled G forces wit
following parameters:
5 G with an onset of 100 G per second, to 9
an onset of 12,000 G per second.
Maximum deceleration patterns ob
with ejection seat catapult propulsion indicate that the proposed
perform.ance range can be attained with adequate? propulsion.

he short
in the
G with
ained
naximum

Linear decelerations of 92 G lasting for a period of 0.11 second h ve been
endured by animal subjects orientated with the spinal column paral el to
the acceleration vector, without anatomic damage or abnormal clini:al
neurologic findings.
Volunteer human subjects orientated with the vertebral
column at 60 degrees to the acceleration Vector sustained a decele
of 10 G, for 0.083 second duration, without any symptoms of physicl1
discomfort.

4ation

-1,457
4,815
Stapp, J. P., & S. T. Lewis 1957 CRASH RESTRAINT DEMONSTRATOR.
(Holloman Air Development Center, Holloman AFB, New Mexico)
HADC TN 57-9,
ASTIA AD 123733, June 1957.

4,816
Stapp, J.P. & S.T. Lewis
1957
EXPERIMENTS CONDUCTED ON A SWING DEVICE
FOR DETERMINING HU7MAN TOLERANCE TO LAP BELT TYPE DECELERATIONS.
(Air Force Missile Developjment Center, Holloman AFB, New Mexico)
AFMDC TN 57-1, ASTIA AD 135 005.
ABSTRACT: Anthropomorphic dummies and human volunteer subjects were
decelerated while seated in a swing-seat device, facing forward, and being
restrained by lap belts three inches wide.
The swing consisted of an
aircraft seat, suspended by cables fonning a swing-pendulum, which could
be raised and dropped through a measured vertical component and arrested
by a steel cable.
Rate of onset, magnitude, and duration are tabulated for
21 dummy tests and 19 human tests. (Author)

4,817
Stapp, J. P.
1958 HUMAN TOLERANCE TO ACCELERATIONS OF SPACE FLIGHT
Physics and Medicine of the Atmosphere and Space.
(New Yock: John
Wiley & Son, Inc. 1958).
ABSTRACT: Sustained flight can be accomplished by application
of three
basic principles of physics:
1. Displacement of the atmosphere by a
lighter gas, 2. aerodynamic lift,
3. prbpulsive force sufficient to overcome the force of gravity.

4,818
Stapp, J. P. & D. L. Enfield
1958
LAP BELTS NEED SOUND DESIGN
S.A.E. Journal 66(9):30-31, Part 2.
ABSTRACT:
If a lap belt is to restrain a passenger in a manner to
prevent bodily
injury and limit his deceleration curve to human tolerance
level, marny human and
mechanical factors must be observed.
This is the finding of studies in which
instrumented vehicles and anthropomorphic dummies were
,,sed 4" simulated collisions wherein the impact speeds and most frequent areas
of contact in collision
were those obtained from accident statistics supplied
by the Office of Ground
Safety Headquarters, USAF, and the Automotive Crash Injury
Research Departmen.
Cornell University
...
This Paper contains a list
of rhe human factors Lhat must
be considered in designing a seat belt.
It also liss
modifications o be made
in cor interiors i maximum safety is achieved.

//ed

-
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1958
Stapp, J. P.
39(1):1-5.

CRASH INJURY PREVENTION,

Part 1.

Cincinnati J.

Med.

ABSTRACT: A review of r..'!arch on human tolerance to crash type forces.
Mentions early German tests with swing-type deceleration and U. S. Navy
Outlines some results of USAF
aircraft barrier-crash-force measurements.
Edwards AFB: In all cases
at
deceleration
linear
the
with
experiments
were essentially
findings
restrained,
adequately
were
where subjects
negative below the level of 30 g with due allowance for mild abrasions,
At 30
contusions, and transient effects due to excitement and exertion.
with
to 35 g plateau, slight signs'of shock were occasionally'present
In two runs above
rate of change of deceleration above 1000 g per second.
definite
deceleration,
of
38 g at more than 1300 g per second rate of change
near
with
occurred,
respiration
and
shock levels of blood pressuie, pulse,
other.
the
in
fainting
of
episodes
brief
two
fainting in one case and with
At the same 38 g level but with rate of change of 330g per second, and at
45. 4 g at 193g per second, blood pressures were elevated and pulse and
respiration increased to exertion levels but there was no sign of shock.
Subjectively, limits of voluntary tolerance were approached at about
46.Og with rate of change of deceleration of about 5OOg per second. Much
Although reversible injurious effects may
higher levels can be survived.
occur.
Briefly describes USAF automobile-collision research and industry safety
Strongly advocates use of safety belts and other safety
developments.
devices.
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1958 HUMAN TOLERANCE TO AIRCRAFT SEAT BELT RESTRAINT
Stapp, J. P., et al.
J. Aviation Med., 29(3):187-196 March 1958.
Human volunteer subjects were decelerated while restrained by
SUMMARY:
a lap belt Lhree inches in width while seated furward-fdcing in three
experimental devices:
1. An aircraft seat hanging by 20-foot cables forming a swing-pendulum,
which could be raised and dropped through a measured vertical component
and arrested by a steel cable;
A sled, on a 120-foot track propelled by an ejection seat Mi-Al
2.
catapult and decelerated by water inertia brakes; and
S3. A catapult'accelerating a seat by means of ruober shock cords in
an 18-foot distance and decelerating it with mechanical frition brakes in
thirty inches or less.
Rate of onset, magnitude and duration of force are tabulated for 30
Air transport crash protection is discussed as well
human experiments.
as tolerance limits tothe application of crash-type mechanical forces of
the magnitude investigated by these experiments.

-
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-
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Stapp, J. P., S. T. Lewis atnd J. J. Ryan
1958
PRELIMINARY INVESTIGATIONS
OF A HYDRAULIC BUMPER AND ROLL-OVER STRUCTURE
(Air Force Missile Development Center, Holloman AFB, N. Mex.)
Rept. no. AFMDC TN-58-5
Feb. 1958
ASTIA AD 135 007
ABSTRACT: Data are presented from experimentation with (1) a bumper capable
of absorbing the crash forces generated by the collision between a weapons
carrier traveling at speeds up to 40 mph and fixed objects, and (2) a rollbar
structure capable of supporting an open-topped vehicle, overturned or rolling
over at speeds up to' 40 mph.
The bumper element consists of 2 closelyfitted telescoping cylinders which on impact, pass a liquid from one to the
other through an orifice metered by a pin of variable diameter.
The rollbar structure was formed from an extra -strong steel pipe (2.75 in. od and
1.939 in. id) superstructure attached to the truck frame.
Preliminary
conclusions were that (1) bumpers for attenuating crash forces and rollover structures capable of protecting occupants can be successfully constructed, (2) improvements In measuring techniques and parts-construction
will improve the development of final designs, and (3) the proposed 'series of
tests would provide sufficient information for the preparation of specifications for the modification of the equipment.
(ASTIA)

4,822
Stapp, J. P.
1958
BIODYNAMICS OF MANNED SPACE FLIGHT.
The Human Factor in Space Travel, Air Univ. Quarterly Review 10(2):47-52,
Summer 1958

4,823
Stapp, J. P.
1958
ACCELERATIONS OF SPACE FLIGHT
(Paper, American Rocket Society, 13th Annual Meeting, Hotel Statler, ,ew
York City, N. Y., Nov. 17-21, 1958)
American Rocket Society Paper No. 700-58
See also Report of 3rd European.Congress of Aviation Medicine, Jan. 1958
ABSTRACT:
Man can endure the accelerations anticipated for attaining orbital or
escape velocity by present 3 stage rocket propulsion systems, if he is optimally
oriented in the transverse presentation for forces above 4 g and can sustain prolonged exposure to low acceleration required for reentry, but he is scarcely
likely to enjoy either of these ordeals, until the design and operation of space
vehicles advances to the point of complying with parameters of human effectiveness instead of imposing on survival limits.

1,460

=

4,824
USAF HIGH ALTITUDE RESEARCH PROGRAM
1958
Stapp, J. P.
Univ. of Minn. Parachute Engineering Course, 18 July 1958)
at
given
(Lecture
of Illinois Institute of Technology),
Foundation
Research
(Armour
4,825
ACCELERATION: HOW GREAT A PROBLEM?
1959
Stapp, J.P.
Astronautics 4(2.):38-39, 98-i00, Feb. 1959.
ABSTR.ACT: Studies to date indicate that man can tolerate for the necessary
durations the acceleration forces anticipated for present 3-stage, rocket systems
if ,they do not exceed 10 G and if the subject can be optimally positioned for
The transverse position facing the direction of acceleration with
the ordeal.
at a 650 angle with respect to the thighs proves best for
forward
trunk bent
Immersion in water increases the duration of endurance
sustaining such a stress.
.and mobility of the extremities, but is redundant for present configurations of
A more promising prospect
acceleration that will reach orbiting velocities.
in extremely prolonged
found
fxc-m the standpoint of human effectiveness is
exceeded by more than one
nois
accelerationm of less than 4 G. Tolerance that
the transverse and
jth
in
onset
gradual
by
hour of exposure to 3 G attained
escape velocity by
exceeding
of
pcssibility
the
positive G orientations offers
provide continuouý
will
that
vehicles
space
tenfold. With means of propulsion for
or escape
orbiting
attain
to
durations
for
G,
4
exceeding
accelerations not
and does
adjustment
physiologic
of
range
the
within
is
experience
the
velocity,
not impose on the capacity for recovery.

4,826
ESCAPE FROM AIRCRAFT.
1959
Stapp, J. P.
In Medical Aspects of Flight Safety AGARDograph 30,
(New York: Pergamon Press, 1959)

Pp.

213-221.

ABSTRACT: Combat mission is the primary basis for design requirements; that
safety takes precedence over salvage, in terms of keeping the situations of
flight requiring salvage to an absolute minimum; and that the salvage operation
be as effective as possible over the entire spectrum of accident probabilities.

4,827
Starp,

J.P.

1959

MAN'S MISSION IN SPACE

ADSTRACT: Man's status as he enters into the space age is briefly examiner! and
the problems associated with his requirements for survival in the closed ýnlrironIn addition, human tolerance to such
ment of the future spaceship are reviewed.
space flight conditions as acceleration and radiation are noted.

-1,461

-
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FLIGhT.
HK"MAN4 TOLERANCE TO ACCELERATIONS OF SPACE
1960
P.
York: John Wiley &
(New
Space
and
At--osP;rC
the
of
In Phsics and Medicine
Sons, Inc., 1960)

Stapp, J.

application of three basic
Sustained flight can be accomplished by
by a lighter gas
atmosphere
the
(1) Displacement of
principles of physics:
that is proportional to its
a free lift
inclosed in a balloon, providing
resulting from unLequal
aerodynamic lift,
(2)
relative density and, total volu-me;
moving
the upper and lower surfaces of a
displacement of the atmosphere against
lift-drag ratio, and atmospheric density;
wing, determined by wing configuration,
the force of gravity and the
propulsive force sufficient to overcome
(3)
ineitia of the vehicle.

ABSTRACT:

4,829
HUMAN FACTORS OF AP)PLIED SPACE TECHNOLOGY.
1960
Stapp, J. P.
Ctr., Vright-Patterson AFB, Ohio)
Developmrent
Air
(Wright
In
OF WADC SPACE TECHNOLOGY LECTURE SERIES,

59-732; ASTIA AD-235 424; pp.

VOLU'1

PROCEEDI'(;S

I TECHNICAL AREAS.

WADC TR-

133-136

The compulsive challenge of space exploration offers the prosp,*ct of
ABSTRACT:
The entire
dimensions.
extending the scope of basic research directly to universal
to the lower limits of orbital
flight
aerodyna•,ic
of
limits
upper
the
area from
space flight can be investigated by a continuous progression in performance increWith such an, approach, the development of more
ments from aerodynamic flight.
effizient propulsion systems would provide platforms for testing and developing
all components of Space weapons and space transports while training numbers of
However, failure to
space pilots in real-time flight at comparatively low cost,
applied Lechnical
the
in
development
and
recognize the place of military research
that should
capabilities
and
resources
existing
the
area could result in wasting
(AUTHOR)
be converted from past aircraft technology.

4,830
Stapp, J.P.
Lectures

1961

THE "G" SPECTRUM IN SPACE FLIGHT DYN'AmICS.

in Aerospace Medicine,

of Aviation Medicine,

Br~oks AFB,

16-20 Jan.

1961

( Conducted at

the School

Texas)

ABSTRACT: , To attain a circular orbit 200 to 250 kiloý,eters above the earth, an
artificial satellite must be accelerated to a velocity approximating 8 kilometers
per second before cent-ifugal force comes into equilibrium with the mass of the
This would require a calculated constant
satellite along the orbital path.
To reach escape velocity, a velocity of 11 kiloacceleration of 828 g seconds.
1152 g seconds of calculated constant I g
meters per second must be attained.
this velocity.
attain
co
acceleration will be needed

1,462

4,831
Stapp, John P.
1961 ACCELERATION REVIEW ( Presented at ARS Space
Flight Report to Nation, New York)
9-15 October 1961

4;832
Stapp, J. P. and S. E. Neely
1961
EVALUATION ON HIGH SPEED AND THUNDERSTORM EFFECTS ON EJECTIONS.
Aerospace Medicine 32(3):248, March 1961.
ABSTRACT: Utilizing USAF aircraft accident reports,
those accidents involving high speed ejections (both supersonic and over
500 knots) and
thunderstorm ejections are analyzed.
The influence of high speed and
thunderstorm conditions on ejection are evaluated. Five
accidents are
briefed including a recent multi-jet accident in which
both factors were
present. Conclusions are drawn concerning the significance
of the factors
studied.

4,833
Stap,

J. P., & S. E. ;ccly
1961
EVALUATION OF HIGH SPEED AD TIIUiNDERSTORPM
LFiKG-'CTS O• USAF EJECTIO'N'S.
(Data for this study were compiled from the
rccords of the Deputy Inspector General for Safety, USAF,
Norton AFB, Calif.,
15 Feb. 1961)

4,834'
Stapp, J. P..
1961
WORK OF THE UNI•ED STATES AERONAUTriICAL LABORATORY ON
IKE FORCES SET IN MOTION AND WOUNDS INDUCED PY COLLISIONS.
In
Svm. Med. P:of. 37:839-840, Dec. 2, 1961 (FranceN

.,,835
Stapp, J. P.
1961
HUMy; TOLERANCE TO SEVERE, AERUPT ACCELERAT:O:.J>
(In
Gauer, 0. H. and G. D. Zuidema, eds., Gravitational Strcss
in
•orospace Medicine)
(Bostorn:
Little, Brown, and Co., 1961). p. 165-168.

4,836
Stapp, J. P.
1961
EFFECTS OF LINEAR ACCELERATION.
Ir. Arrstrong, H. G., ed., Aerospace Medicine (Baltimore,
Wilkins Co., 1961)

MX.: Williams

,
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Stapp, J. P., S. E. Neely, & A. B. Nutt
1961
CRASH PROTECTION OF AIR TRA:NSPORT PASSENGERS. (Presented at the Aerospace Medical Aý,sociation 32nd Annual
Meeting, 24-27 April, 1961).
CONCLUSIONS:
An analysis of the air transport passenger crash protection problem
from the -tondpoint of accident experience, d2celeration experiments with aircraft, seats and human volunteers, points to the design and adoption of aft
facing seats using new materials that will conserve weight while providing greater
protection from abrupt crash forces.
New standards for transport passenger seats
and restraints should be established to permit uniform adoption of high
strength aft facing seats.
(AUTHOR)

4,838
Stapp, J. P.
1961
JOLT EFFECTS OF IMPACT ON MAN.
(Aerospace Medical Div., Brooks AFB, San Antonio,

Texas)

(Paper, Symposium on Impact Acceleration Stress, *-Books AFB,
27-29 November 1961)
ABSTRACT:
The paper contains reports on several impact,
deceleration experiments.

Texas

acceleration,

and

4,839
Stare, J.P., J.D. XOl•ly, and C.F. Lombard
1962
'MEGABOOM" LINEAR WINDBLAST
TESTS ON SUBJECTS AND PROTECTIVE EQUIPMENT.
(Northrop Space Labs., Hawthorne, Calif.) Contract AF 41(657)405,
Proj. 79,30, ARL TDR 62-6, July 1962.
ASTIA AD 283 803
A`S TRACT:
Information is present'ed on six rocket sled experiments to investigate
thc effects of supersonic windblast upon personnel and personal protective equiprrýnt.
Five chimpanzees and one human dunry were used as test subjects.
Velocitiec; rang, d
from 1,330 to 1,922 fps (906.8 to 1,310.4 %PH); stagnation pressures
of 18 to 42 pounds per square inch, or loads of 2,500 to 4,000, pounds per square
foot.
Standard restraints and garments proved inad( uate and extensive injuries
established the neod for improvements.
Restraints and garments were progressively improved until protection of the test subject was achieved.
Injuries were
caused by the subjects hcing displaced within the restraints, causing high nonuniform forces to act upon the various parts of the subjects' bodies.
Other
sources of severe injury were the frictional, heat on and in the body surface
areas and suocutancous tissues, and by high velocity air penetrating wounds and
body apertures.
Protection can be achieved by adequate restraints and garments'
which would render the operational efficiency of the wearer marginal;
careful
cani

dv, ]op•neo.,

oc achicvud.

-a',isiactory

(Author)

but with

protect ion with working' efficiency proaably

.1,464
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Stapp, Juhn P.
1962 JOLT EFFECTS OF IMPACT ON MAN
In: ImPact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 123-130
ABSTRACT: A survey of jolt effects of impact on man indicated that any attempt
at stress analysis of man with respect to impact forces must take into account
the responses :of the body as a whole; the simultaneous responses of different
kinds and different states of materials in body structure, such as the pneumatic
and hydraulic behavior of gasis and fluids; plastic deformation of'soft tissues;
and the stretching of the masenteries and ligaments by displacement or organic
masses.
Since the object of human stress analysis is to determine reversible
and irreversible, disabling and fatal criteria of the human structure, it is
well to relate measurements to points of structural weakness or load concentration.

4,841
Stapp, J.P.
1962 MEDICAL PROBLEMS OF SPACE FLIGHT
Jour. Mississippi State Med. Assoc., 3 (9): 404-412.

Sept.

1962

ABSTRACT: The Mercury space flight program methods fcr selecting, training, and
physiologically adapting the astronaut for space flig;,
are briefly reviewed.
Discussion is presented of the preparation for both suborbital and orbital
flight, flight observations of astronauts Shepard and Grissom (suborbital flight),
and Glenn (orbital flight).
Analysis of flight data and postflight examination
were found to be normal except for changes comparable to the results of exertion
in an athletic event of about the same intensity and duration.

4,842
Stapp, J.P.
1962
AFTER SEAT BELTS.. .WHAT?
In Cragun, M.K., ed., The Fifth Stapp Automotive Crash and Field
Demonstration, Sept. 14-16, 1961, Pp. 259-263

4,843
Stapp, J. P.
1963 LAN-DING iMPACT STUDIES ON APOLLO CAPSULE.
NASA MOTION
PICTURE FILM.
Presented at Seventh Annual Stapp Car Crash Conference,
Sheraton Marina Hotel, Playa del Rey, Calif. 12 November.
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Stark

1945
REVIEW: CATAPULT SEAT Do 335
& Roth, tr., J.B. Bateman
(Dornier-Werke G.m.b.H., Friedrichshafen a. B., Div. of Research)
Research Rept. 3240, Pages A-17206 to A-17240, 23 May 1944.
Translated as Appendix 13 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Ejection Seat for Emergency Escape from High Speed Aircraft,
ASTIA ATI No. 7245

No important
SIUMARY: The catapult arrangement was used 200 times in all.
The ejection velocity can be signidrawbacks were apparent in these tests.
ficantly improved by greasing the piston. According to wind tunne~l measurements at D W (see Research Report No. 138 and investigations at the Heinkel
factory, report No. ENS-88/32) with a total weight of 120 kg. an ejection
velocity of about 17 meters per second is necessary in order to insure
Such a velocity of ejection requires three
sufficient clearance of the tail.
compressed air reservoirs each two liters in capacity, a pressure of 120 atmoIn the appendix will be found
spheres, and a greased piston in the cylinder.
further theoretical deductions from these experiments made on the ground,
from the measurements in the wind tunnel at the Dornier factory andfrom the
measurements made by the Heinkel factory.
The experiments on human subjects showed that the D W catapult device can
also be discharged at 120 atnosphere without endangering the person ejected.
The subjects found the seat equipped with arm rests, head cushion, and upIt is, however, recommended that the
holstered back to be very comfortable.
pads along the edges of the arm rests should be raised somewhat in order to
The arm rests probably
prevent the arms from being jerked off the rests.
support a considerable fraction of the body weight and thus make possible
Dr Wiesehofer, D V L,
ejection with the use of such high reservoir pressures.
The position of the operating
carrying out exact investigat ons.
is still
Injury to the forearm
levers with respect to the arm rests i satisfactory.
It would be a good idea to provide a bumper on
and hand was never produced.
the arm rest or on the seat in roder to prevent the elbow from jerking back
too far when the catapult lever is pulled. From the point of view of its
mechanical properties, its mode of act on and its physiological effects the
D W catapult device fulfills the stand rds set up. (Author)

4,845
1936
LfINFLUENCE DES VOLA ACROBATIQUES AUX PETITES
Starkiewicz, W.
(Effect: of Acrobatic Flights
ALTITUDES SLrR L'ETAT FONCTIONNEL E L'OEIL.
at Slight Altitudes on the Functi nal Condition of the Eye.)
5:86-102
Rev. pol. de la med. aeronauticre
ABSTRACT: A study cf visual acuity fo
altitudes revealed an increase in vis
white ground (Lando,.i,,Jt,_ables) in'91.5
Also an incre
increase surpasses 0.1.
a black ground (Snellen's tables) was
did not, however, surpass 0.1.
No significant changes in accormmodatio

lowing acrobatic flights at slight
1 acuity for reading black signs on a
In general this
er cent of all cases.
se in visual acuity in reading whitL on
toted in 81 per cent of the cases which
were noted.

The aviators examined had

.1,466

.

ti~

•/

t

not been exposed to anoxemia, which causes diminution o± visual acuity, because
they had not exceeded an altitude of 3,000 m.
A factor which may play an important part is increased irritability of the cerebral cortex, which is exposed to various influences during flight (noise of the
motor, excitement, and vibrations of the plane)
These influences affect the
optic field of the cerebral cortex, exciting it and creates a visual sensation
on the retina. ABSTRACT: (Limited) Journal of Aviat. l"2d. 8(2):113-114, Ju 1937

4,846
Starks, J. H.
1961
CRASH INJURY WORK OF THE ROAD RESEARCH LABORATORY OF THE
UNITED KINGDOM, RESEARCH INTO ROAD SAFETY.
(Paris) O.E.E.C. Publications
No. 13,717, pp. 35-37

4,847
Starnes, A. H.
-'•2
FREE-FALL PARACHUTING
Canad. Air Cadet'(Oct):14-l5.
Abstr: Aeronaut. Engng Ref.
1942

1,(Dec.):51.

4,848
Stasevi-h, R.A.
1947 K VOPROSU 0 BEZOPASNOSTI EKIPAZHA PRI AVARII
of the Crew in Aircraft Crashes).
Tekhnika vozdushnogo flota 5: 18-23

(Safety

4,849
Stasevich,

R.

A.,

& P.

K.

Isakov

1956

SKOROSri. USKORENTIA. PEREGRUZKI (NEKO-

T1ORYE ___PROSYrIZIKI I FIZIOLOGII PRIh"ITEL'NO K AVIATSII).
(SPEFD,
ACCEIERTION. -FORCES. (SOD PROBLEMS OF PHYSICS AND PHYSIOLOGY APPLITCARTE
TO AVIATiON)
(Moskva: Voennoe Izdatel'stvo Ministerstva Oborony Soiuza
SSR, 1956)

ABSTRACT:
A discussion is presented for popular consumption on the speed of
movement, acceleration, g-forces, and their effects on the human organism.
The
examples used are for the most part from aviation although some are also
pertinent
to space flighr.

4,850
Statni L~karsk.a Knihova (National Medical Library)
1959 THE ANITAL OF
CZECHOSLOVAK MEDICAL LITERATURE 1957
Praha, ,Czechoslovakia: Statni Zdravotnicke Nakladatelstvi (Prague 1,
Czechoslovakia:
State Health Publishing House)

.
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Stitni Lekarska Knihovna (National Medical Library)
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Stauffer, F. R.
1948
FACTORS INFLUENCING T"HE CONCENTRATION OF THE
BLOOD AS SUGGESTED BY FOOT/ARM RATIOS OF HEMATOCRIT
AND PLASMA PROTEIN
CONCENTRATIONS.
(Office of Naval Research, Washington, D. C.)
October 1948
Contract N6ori77
SUMMARY:
Samples of blood were drawn simultaneously from
the median arm
and dorsal pedal veins of men who had just sat down
after at least an hour's
ambulatory activity.
This blood was analyzed for red cell and plasma
protein concentration and foot/arm concentration
Some
of the men were subjected to 15 'seconds of 6 psi ratios determined.
pressure to the abdomen,
thighs and legs by means of a U. S. Navy Type Z-3
Anti-G suit after sitting
down and before samples were taken.
The following conclusions were drawn. Ambulatory
activity normally provides
a dynamic equilibrium beb.;een the filtration from
capillaries in the dependent
areas and the return of fluid to the blood stream
via the lymphaties.
Cossation of activity, i.e., by quiet sitting, results
in increased concentration of venous blood from the foot compared with
that from the arm. Factors

'4,853
Stauffer, F. R. and C. Hyman 1948 FLUID SHIFTS
DURING EXPOSURE TO
ACCELERATIONS:
PRELIMINARY STUDY OF THE RAPID LOCAL CHANGES UNDER
NEGATIVE G. (University of Southern Calif., School
of Medicine,
Los Angeles)
Contract N6ori77,. Task 1, 22 January 1948 See also;
Am. J. Physiol.
153:01):6'#-70 April, 1948.
ABSTRACT:
1. The increased intravascular pressures developed
during
exposure to increased acceleration cause a rapid
and significant outward
filtration of fluid from the circulation.
2.
Blood returning from the
head end of goats after exposureto negative G shows
a short, rapid
concentra..ting phase, followed by a somewhat slower
phase of dilution, with
respect #o both hematocrit and plasma protein concentrations.
3.
At peak
concentration there is evidence of significant leakage
of protein from
the circulation, as calculated from the hematocrit
and plasma protein values.
4.
Several mechanisms involved in the fluid loss and
protein leakage are
discussed.
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THE EFFECT OF AN INVERTED POSTURE UPON THE
1948
Stauffer, F. R.
CONCENTRATION OF RED CELLS AND PLASMA PROTEIN IN THE HUMAN
(Office of Naval Research, Washington, D. C.)
Contract N6ori77
November, 1948
Twelve subjects were subjected to thirty minutes of a 45-degree
SUXMARY:
head-down position during which blood w#as taken from the median arm vein at
5-minute intervals. One sample was also obtained from the external jugular
vein. The blood was analyzed for hematocrit and plasma protein content and
The following conclusions
concentration curves referred to time were drawn.
have been made:
The mechanical hydrostatic effects of gravity on the blood in men are
essentially the same in the inverted as in the erect position, differing
in degree primarily as a result of the lack of compensating mechanisms to
oppose the pooling of blood while in the inverted position. The systomic
ccncentration, as measured 'by the plasma portein content, gradually approaches
values 57. above horizontal values during 30 minutes of 45-degree head-down
Red
posture, as a result of filtration through the cephalad capillary beds.
cells appear to be effectively removed from the active circulation during
this period of inversion resulting in an erroneously low systemic concentraThe rerarn of the body to
tion value when measured' by, the hematocrit.
horizontal is followed by a gradual return to the previous horizontal position
The dilution appears to proceed at a faster rate than
concentration values.
do-s the concentration.

4
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Stauffer, FR.
1949
THE RELATIONSHIP OF EXTERNAL PRESSURIZING SYSTETS' OF ANTI,
BLACKOUT SUITS TO THE FORMATION OF EDEMA AND PETECHIAE.
(Naval School of
Aviation Medicine, Pensacola, Fla.)
Proj.
.R005.12-0006.1.i.,
5/17/49
ASTIA AD- 71808
ABSTRACT:
Proposed improvements in standard U.S. Navy Anti-blackout equipment
were investigated and evaluated.
Forty-four series of 3 to 11 ten-sec
centrifuge runs were made on 23 young male subjects wearing anti-blackout suits
of varying pressurizing systems.
The suits were analyzed from the standpoint
of the incidence of subcutaneous edema and hemorrhages in the trunk and lower
extremities.
It was found that standard bladder pressure produces extravasation
at the bladder borders on the thigh and calves, abdomen, ankles and insteps, and
at the lumbo-sacral triangle and adjacent vertebral groove.
Experimental suits
incorporating flatter bladders with thickened marginal seams and higher pressure
capacities, and upward progressive-pressure-application principles, both bladder
and capstan, seem desirable.

4,856
Stauffer, F. R., & R. E. Kelley 1949 A DEVICE FOR ThE AUTOMATIC CONTROL
BY G-FORCE OF THE POSITION OF THE CONTROLLABLE SUPINE SEAT.
(School
of Aviation Medicine, U. S. Naval Air Station, Pensacola, Fla.)
SDC Project 9-U-37a, Project NM 001 059.02.05 (formerly NM 001.010)
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Stauffer, F.R.
1949
FACTORS IN IMEXOCONCE.:TPRTIO:: TILE EFFECTS OF
CIRCULATORY STA*NATION AND OF A•NTI-C SUfIT PiRESSULýF.
(University of Southern Calif., School of X,-dicinc, Los Angeles)
Contract N6ori77,
Project Nr 161-014,
Task order 1, June 1949
ATI 208 704
ABSTRACT: Serial samples were taken during a 5 minute period from the
median veins of 26 men subjected to quiet sitting after ambulatory' activity
Some were exposed for 15 seconds to anti-G suit pressures of 6 psi applied
to the legs or to the legs and abdomen combined.
No significang change in plasma p rotein concentration was observed'.
In all three groups there was a slight but significant decrease in the
hematocrit, more so following the application of external pressure.
The mechanisms by which' red cells undergo apparent dilution is discussed.
Emphasis is placed upon the part played by circulatory stagnation arising
from the cessation of ambulatory activity and by the application of
external pressure.
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.Stauffer, F. R.
1949
THE EFFECT OF THE INVERTED POSTURE IN YOUNG GOATS
WITH SPECIAL REFERENCE TO THE INTRAVASCUIAR-EXTRAVASCLIAR FLUID BALANCE.
(Office of Naval Research, Washington, D. C.)
June 1949
Contract N6ori77
SMMRY:
Six male goats under 2 weeks old were placed in a vertical headdown position for several hours during which time periodic blood samples were
obtained from large vessels in'the neck.
The difference between simultaneous hematocrits of carotid and jugular blood
was not very great.
The difference between simultaneous plasma protein concentrations of carotid
and jugular blood was less than the difference between the hematocrits.
The hydrostatic intravascular pressure, increased in the head region, caused
a marked passage of fluid outward from the blood as' demonstrated by the
uniform increase in arterial plasma pr-tein concentration.
On the basis of plasma protein concentration changes,
change was calculated as the "expected" hematoULrit.

an estimated hematocrit

The failure if actual red cell concentration to approximate or surpass this
"expected" concentration indicated a fairly extensive packing of red cells
trapped in stagnant capillary loops.
.The-maintained
inverted posture caused serious respiratory embarras sment
apparently of a combined anoxic-anemic-stagnant anoxia type.

1,470

The maintained inverted posture reduced not only the total blood volume
but also the effective circulating blood volume, thereby decreasing the
margin of safety in blood sampling.

4,859
THE EFFECT OF PROLONGED EXPOSURE OF GOATS TO
1949
Stauffer, F. R.
NEGATIVE 2 G RADIAL ACCELERATION WITH SPECIAL REFERENCE TO INTRAVASCULAREXTRA-VASCULAR FLUID BALANCE.
(Office of Naval Research, Washington, D. C.)
Contract N6ori77
June 1949
S Ut1IN RY: Seven goats were subjected to negative 2 G on the University of
Southern California centrifuge at an effective radius of 18 feet.
The results found suggest that, in general, the effects of negative 2 G are
similar to those of negative I G differing primarily by being more rapid in
their onset and development.
Respiration ceases under these conditions in a matter of minutes,
or less.

here 20

Serial artorial blood samples taken during and following centrifugation and
analyzed for hematocrit and plasma protein concentration show that a marked
loss of fluid from the capillary bed occurs in the stressed end of the
animal. This produces a decrease in the total blood volume and a high concentration of the blood remaining.
Larger animals lose appreciable protein through the capillary wall along with
the increase in oxtravasation of fluid.
A mechanism for removing red cells from the effective circulation by packing
them in stagnant capillaries develops.
This removal may terminally by of
serious proportions.
Six of the seven animals were spun until one minute after they became
apneic.
Three died a few minutes after contrifugation ceased.
Some of the
possible mechanisms of th.'ir duath and the recovery of the others have been
discussed.
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Stauffer, F.R.
1949
FURTHER EVIDENCE OF FLUID TRAINSLOCATION DURING
VARIED ACCELERATION STRESSES: GROSS PATHOLOGICAL FINDINGS AND WEIGHT
CHANGES IN SPECIFIC TISSUES.
(University of Southern Calif., School
of Medicine, Los Angeles) Contract N6ori77, Project NR 161-014,
June 1949

ABSTRACT:

Three groups of young goats exposed to: (1)

short-duration, high-

.1,471

magnitude negative G; (2) long-duration, low-magnitude negative G: and (3)
a normal unstressed group from the standpoint of gross pathological findings,
the percentage of body weight of various organs, and the percentage water
content of various tissues.
In general, short-duration high-magnitude G stresses, either positive or,
EdLe.a
negative,'produce hamorrhagic changes in the stressed end cf anir-ýil.
in
stresses
G
Positive
lasting.
less
and
prominent
less
are
and congestion
general produce less intravascular-extravascular changes than negative G
stresses of equivalent numerical magnitude.
or no heaorrhage, but
Long-continued low negative G stresses produce little
in the stressedu
edema
of
formation
the
with
a marked increase in filtration
end constantly occurs.
to occur in very
Under any form of G there is a tendency for congestion
circulating paths.
essential
more
of
vascular tissues which are sideloops
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THE EFFECT OF EEXT-?J:ALI.
1949
I.. IThorn
Stauffer, F. R., E. L. :..&ck:7.an, &
FLUID PRESSURE DURING POSITIVE ACCELERATION UPON THE RESPIR."\TORY RiAL, PU7S1
HIG3 ACCELERATIO:: STUDY
RATE AID RIGET INTR2-AURICULAR PRESSUiRE OF RABBITS.
Pensacola, Fla.)
&
Research,
YMvdicine
(School of Aviation
IN A:,IK',ALS.
.i7i 6 -i;.1Rept. No. I, Proj. N,- 001 048; 25 July 1949

(1) The comparative effects of water and saturitecd zinc
SUMMARY AND CONCLUSIONS:
chloride solutions as protective fluid baths fdr rabbits have .'een studied frt:-t
standpoint of changes in pulse' rate, rspiLratory rate and right intra-aurccuiar
pressure during and after one-minute exposures to high positive (8-12 G) r:adi.ai
(2) Water was considerably less effective than a sati.ur.ted zinc
acceleration.
chloride solution in preventing the dependent pooling of blood, but tine 'oý,t-run
to.
ce::2
recovery of animals irmnersed in water was considerably faster and r.:'Itnl
(3) Dur.ing positive acceleration the respiratory rate of rabbits in a wal•r
ratei
Post-run there tas a rapid increase in the respiatr-,
decreased slightly.
When a saturated zinc
usually to levels considerably above that of control rates.
chloride solution was used 'as the protecting fluid, respiratory inhibitio:: was
Recovery, when it oLcrred,
much more marked, frequently to the point of apnea.
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0
findings have beenl corro lated with previous studies of the
(7)
cal changes occurring with and without anti-blackout protcct iV, devices .
The dangers of right heart failure resulting fro;:, over-prutectioi against blackout
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have
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krnow',,,ý,c of the humain physiology has beer ohtaincd.
interestinI; to know the intracardiac pressure of man duriniv acceieration with
(AU7THOR)
and without ant i-,blackout protection.
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INT,-RAVAS CULAR -

:X:RAVASCUIAR FLUID SHIFTS OCCURRING IN YOUNG GOATS FOLLOWING 3;1)-SCE(10)ND
EXPOSURES TO RADIAL ACCELER.ATION OF 5 G. (Depts. of Aviation Xledicino &
Phys~.alogy, Univ. of Southern Calif., School of ý1hidicine, L-os- Ang eIe s , CalI
Contract N6ori77, Project MR 161-314, Task 1, July 194-9, AT1-2QJ6 702

1
ar
Some of the mechanisms of intravaiscular-cxt rav,,,,,stu
SIAYAND CONCLUSIONS:
and
.,luid exchange have been studied by fol lowing the changes in the hei:aiatoait
plaiasr..arotein concentrations of young goats subjected to radial accolerat ion. j'
to-t-i of 32 animals, all under two weeks old, were emPloyed by divisic~n into- fi'.c
rairlly uniform groups.
In these ani-.als blood samples we-e obtained fvrom the
carotid artery, abdominal aorta, jugular vein and inferio- vena cava after 30 seces
With the onset of radial acce lerat ion an
o1 e ýttvr positive or negat i ve 5 g.
clnd of
increa~se in hydrostatic pressure in both Lhe artery arid vein Of th !outwaird
'6;'
anirta , resulted in a -~arked-ris" in intracapii lary hydrostatic ,ressinre'.
Sýýigle 30,-sec. ex-osures, therefore, caus ~d a rapid outward shift of large quanit~
i
rice, in local (venous) red cellan
hi resulted, almost at
~ of wter.

T1he subscquent
ma .rDtein concentrations 10 to 15%. above p~re -run control values.
1eid
system ic (arterial) concentration increas ýd 3 to 6%. within 1'. to 2, Mills.
causing hemoconcentrat ion, the outflow of fluid apparE~ntly produced a considerable(
Capilar y distc nsionl
1uressurc directly outs idv he.( blood vessel.
ri1SO in t
ontrce
aont
of phaysical ruptSure was, the e~,larg;eli
to tine
hk1
ic .resen'Ire
As the accolorat ir.~; force was remove2d, th intravasculhIr hydrostat
cnsregro)u
rers su re w,,ý,s st:ill e leva ed , there. dcvveienrd stee
Sn ce th1ie t i sue,;(
it is 1belIie 'e4 that pac :ed red cells prk- vcrted the co! >i:)ýse o! tue
frkim outsiileý in.
This was ohe,'erved ýis
I
a rapiL inward fi t rat ion folIoe
ve-se
-s Consc,2:uezisiY
Except in can-o
,%wift post -run dilut ion, both of venous anid, later, arterial bl)ood.
whecre considcrae i'cnllasma protein leakage had ta'ken placeý ddringý the. stre.S, even th0.
An nt ravas .ulamr
systemic conceal rd. ions were back to control levels with ,n 5 mins.
Increase in col loid,,1 osmotic pressure dUT-ing centrifugas ion p~ro!,.bly played an
ficant: role in this 1)ost -run dilut ion process . The finding s indicated that dun igi
thle short ex,.ou.ies at 5 G a cons ide.rable ar-.ount of plasma. prote in passed thiru heýi

cap illary wall.

Tbhis leakage was especia

ly marke-d unde r

~OS it ive
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increased under exei-4ta1condit ions wi.ich produced temporary anoxia in thus.,o
capillary areas subsequently subjected to increased intravascular hydrostatic
The findings indicated further thac under short 5 (1 expo:sures, eSpeC~in 1ly
pressure .
when positive in dircction, reactions frequently took place to temove cryt~hroc~vtes
This was probably accomplished by the packing of rod
from. the active circulation.
Pos"t-runl vasopass.
cells in capillaries thru whicn concentrated plasma could still
trapping process regardless of whether
constriction i.,the abdomen~ increased thi
Protein 1ýakage and red cell
the previous stress hdd been positive or egativt:.
trapping, therefore, have made it difficu t to draw any definite conclusions froi,.
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1",') 11tE EFECT OF 111111 ACClLK:EA:TIO.' FORCIES UPO:: CKiRT\l.'ý
St,,uffer, F.R.
PHYSIOLOGICAL FACOTRS OF IIit\,.N SUBJECTS PLCi'D IN A MODIFIED S)PIý-i? KP,.ITION
(U.S. Naval'School of Aviation Medicine and Research, Naval Air S'atic.:n,
7;
Pensacola, Florida) SDC Project 9-U-37a, 12 October 1949, ASTIA ,\i
ABSTRACT:

The effect of acceleration forces up to 12 G resultant for 5-'

sec on

the humeri centrifuge was dt ter;nined with the human subjects placed in j -c'dified
supine po: ition in which the hent lnces placed the feet at a level :o:.,c,..
below that of the rest of the body.
During rotation of the centrifuge ,j,
seat
pivoted so, that the r, force was supplied to the subject in a dir._ctin from

chest to back.

Con.;ciousness,

vision, and voluntary finger rm;ovvm. n s at highest

G obtainable not impared tinder these conditions.

The cardiovasciil..:- syste'I

according to the heart rate and electrocardiogra-i, did not
'-we
-siovu enough
changes to consider it as one of the importanc ficotrs of human tol.rance to G
force.
The practicality of this position for aircraft personnel is discussed on
the major items indicating its advantages over all other known anti G protecting
devices are presented.
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POSITIVE ACCELERATION AND

Zt(b):5U0C-506.

SUMMARY:
1.
The effect of positive radial acceleration on the urinary output
has been studied in ten men.
2.
In water-loaded subjects an exposure to positive 3 g for one minute
caused a significant reduction in-urinary output and an increase in

_.,. specific

gravity of the urine.
3. When these water-loaded subjects vere exposed to positive 5 g for
one minute with antiblackout suit protection, the reduction in urine output
was much greater and lasted longer.
There was a concomitant greater increase
in the specific gravity of the urine.
..
_4.
The physiological mechanisms -which may-be involved- have-been-discussed..
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Sta.iffer, F. R., & E. 0. E. Kr, udtn
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PUT.
(NavalI School of Aviation Mcdici
XR005..iS-&&,50.I.4., 3/K' 4,50
See also J.
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POSITIVE ACCLEr.%.AT1IO',, AND 1?1'
, Pensaco a, FLa.)
Re vt.
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•

-
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-.
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195v;

AlgSTRACT. (I) The effects of positive radial accelration on the urin.lry ouLiut
has been studi,-d in ten men.
(2)
In water-loaded subjects an exposure, to positive
3 G for one minute caused a significant redducticn in urinary output an(i an increasc*
in the specific gravity of the urine.
(3) When these water-loaded sunjocts Were
exposed to positive 5 G for one minute with anti-blackout suit protection, the
reduction in urine output was much gr,-.t-r and lasted longer.
Ther w.;s a concomitant greater increase in the specific gravity of the uriae.
(4) The physiological nwechanisms which may be involved have been discussed.
(DACO)
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Stauffer, F.R.
1950 CERTAIN PIHYSIOL,•,CAI. RESPCN.sES IN MAN CI!ANCINC FiDO.T 11iH
SITTING TO SUPINE POSITION DURING %\DIAL ACCEL.ERATION (Naval School of Avj-i
Medicine, Nasal Air Station, Pensacola, Florida) N.'.! 001 059.02.02,9Feb. 19'0,
ASTIA AD-208 679

ABSTRACT:
The back portion of the controllable supine seat, DDC Project 9-U-37a.,
takes less than 2 seconds to move from an upright to a horizontal position when
the seat was exposed to radial acceleration.
This mechanism iwas used to study the effect in man of changing from a sitting to
a supine position while under going radial acceleration ,,p to S.O G.
For this
study certain physiological responses have been observed on adult males.
When the G level was below the blackout threshold for the subject in d seated posi
tion, the change of position to the sopine produeed no deleterious effects eithec
subjectively or objectively.
When the G level was above the blackout threshold for the subjct
In the seated
po.ition, the impendinz fjnctional disturbances disappeared as the subjecc's
position changed from seated to supine.
These experiments hrve demonstrated, therefore, that there is no physiolog.ical
contraindication for aircraft personnel to change from a seated to a supine
position during radial acceleration.
If the supine position were to be used to
protect the pilot against the effects of high radial acceleration, prepositioning
of the seat by the pilot would not be necessary.
Instead, a G-controlled mchanisr
set at a specific G level could be employed to change the seat position automatically
4,867
Stauffer, F. R.
iQ5V
COMPARATIVE EFFECTS OF I1ICM R.1PADT"LL ACCELEIR\I0:, O mAN
IN' •MODIFICATIONS OF THE SUPINE POSITION.
(Naval School of Aviation Medicine,
Pensacola, Fi.;.)
Research Proj. MRO05.15-000 .l.u.;
Rvpt. XM 001 V59.02.06;
.3/i715u ASTIA ATI-86 955

.ABST1'%CT:
(1) Three more modifications of the supine position have bcvn tested
to dete-mi-nenumamn---talerance to high radial accelerations of five-second duration,

n ,ad and )eart of a s bI ,ct

(2) As lonrg as tLih
adjustments

in

the

p .sition

of his

below 12-13 G for fIve, secons.
ncor circulatory insui fficiency,
hunu.n

tolerance

in

all

proble:.s

(5)

1,
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I

" hiS

to ler~jnce

Cot,., r" ad '-,.sr,irat o -y ability, not H.;:crou
(3)
t t1 '
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are- the fact, r,', whIch appear miost ac tive in

tested rc'lif

ications

and respiratory ability are somowhat

the hips.
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ti,

the supire- position.

.o

improved

if

slight flex on is

The results leading to these conclusion-

Inherent in' high acceleration of subjects

in

;4,

(4)

Com.- ort

present ia

the phy- iological

thk- oupine position have

been discussed in consid.rable detail.
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STUDIES ON THE EFFECTIVEES5 OF AUTOMATIC SUPINATION
1951
Stauffer. F.,I
IN PROTiCTING MAN AGAINSf HIGh RADIAL ACCELERATION.
(U.S. Naval School of Aviation Medicine, Pansacola, Fl!.)
Project NM 001 059.02.07.

29 Jan.

1951.

ASTIA ATI 108815.

ABSTRACT:
Sevent.en ad'ult maleý have betcn sul!)ected on the Pensacola Human
1.
Ctntiifuge to radial acceleration stresses 'p to 12 ; for tive seconds.
At tht beginning of thes., exposures the ubjects were in a conven2.
su.lject to i)Ositiv e _cceleration ef-fects.
tional seatý,d position, i.e.,
Protction tgainst blackut an(4 assoeiated ,ositiv_ acceleration eif ects was
provided by i: chargeable sear automi'aLiaily contrLlled by 3 forces acting in
the G force exceeded
'hen
t1le dixtccrion head to hips of a seated inoividual.
3.' G the back rest of the seat rotated backward -,.o place the subject in a

The position was maintained until the G force had
modified supine position.
dropped telow 2.7 G at which time the back rest and suoject returned to their
originai positions.
3. The physiological changes during such stresses nave been dis'ý..ssed
from the standooint of the practicability of using such a Drotective device
If the su-,'OV position were to be used ta
position luring radial acceleration.
Li prdposi tLoUi,L*.,
A.A d
a
t the pilot agai-'t the effdnt• of high
--...
Instead, a G-controlled 'mechanism
the seat by the pilot would not be nucessary.
,set at a specific G level could be e,,.ploved to chatage the seat position automatically
for pilots exposed to positive acceleration

in aircraft.
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EQUIPMENT.

CURRENT STUDIES ON DEVELOPMEN•'AL ANT'I-BLACKOUT
1951
of Aviation Medicine, Pensacola, Fla.)
School
(Naval

MR005.12-0006.1.2,

Feb.

5,

1951.
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r, F.H.. C. H
Dr. Drurv a n C.F. L -.hrd
V..ir:,
:9511 i:7.7AVASC LA.R
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ABSTRACT:
Some of tne mechanisms of i-atuavascular- extravascular fluid,
exchange have been studied by following the changes in the hematocrit and
plasma protein concentrations of young goats subjected to radial acceleration
A total of 32 animals, all
under two weeks old, were employed by division
into five fairly uniform groups.
In these animals blood samples were
obtained from the carotid artery, abdominal aorta, jugular vein and vena
cava after 30 seconds of either positive or negatvb.
5 G.
The findings indicated that during the short exposures at 5 G a considCrabli
amount of plasma protein pdssed through the capillary wall.
This leakage
was especially marked utkuer pusiLive G.
It ;ias further increased ur"er
Pxperimental conditions which produced temporary anoxia in these capillary
arepe subsequently subject-d to increased intravascular hydrostatic
pressure.
The fiadings indicated further that under short 5 G exposures, especially
when 1ositivc in direction, reactions frequently tcok place to remove
erytbrocytes from the active circulation.
Prote:,n leakage and red cell trapping., have made it difficult
to draw any
defini.te conclusions from either the hematocrit or plasma protcin
concentration changes alone.
A study of the simultaneous changes of these
two variables, however, especially in simultaneous samples from a corresponding artery and vein, has allowed a fairly definite understanding of some of
the characte'istics of fluid exchange across the capillary wall.
Finally an impaired circulatory fl!-w through the congested areas was
suggested by the relatively long time lag before the systemic concentration
curves reached their maxima.
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Stat.ffcr, F.R.
1951
FACTORS IN HEMOCONCENTRATION: THE EFFECTS OF
CIRCULATORY STAGNATION AND OF ANTI-G SUIT PRESSURE.
(University of Southert,
Cilit.,
School of Medicine, Los Angeles) Contract N6ori77,
Task 1,
March 31, 1951
ABSTRACT:
Serial samples were taken during a 5-minute period from the median
veins of 26 men subjected to'quiet sitting after ambulatory activity.
Scme were exposed for 15 seconds to anti-G suit pressures of 6 psi applied to
____the l-gs-or-to the legsand -bdomen combined.
____
No significant change

in plasma protein concentration was observed.

In all three groups there was a slight but significant decrease in the
hematocrit, more so following the application of external pressure.
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1951
TIlE EFFECT OF THE INVERTED POSTURE IN YOUN,C GOATS
WITH SPECIAL REFERENCE TO THE INTRAVASCUl1AR - EXTRAVASCLI.ULAFLUID BALANCE
( University of Southern Calif., School of Redicine, Los Angeles)
Task 1, 31.March 1951
Contract N6ori77,

Six nile goats under 2 weeks old were placed in a vertical headABSTRACT:
time periodic blood sampis
*hizh
down position for several hours during
were obtained from large vessels in the neck.
The difference between simultaneous
was not very great.

hematocrits of carotid and jugular blood

The difference between simultaneous plasrna protein concentrations of carotid
cald jugular blood was less than the difference between the hermatocrits
The hydrostatic intravascular pressure, iincreas,,d in the head reeion, caused
a marked passage oi tiuid outward from the bloodi as demons.:rated by the
plasma protein concentration.
uniform increase in arterial
On the basis of plasma protein concentration

changes,

an estimated hematocrit

change was calculated as the "expected" hematocrit.
The failure of actual red cell concentration to approximate or surpass this
"expected" concentration indicated a fairly extensive packing of red cells
trapped in stagnant capillary loops.
The maintained inverted posture caused serious respiratoy embarrassment
apparently of a combined anoxic-anemic-stagnant anoxia type.
The maintained inverted posture reduced not only the total blood volume but
also the effective circulating blood volume, thereby decreasing the margin
of safety in blood sampling.

4,873
FURTHER EVIDENCE OF FLUID TRANSLOCATION DURING
1951
Stauffer, F. R.
VARIED ACCELERATION STRESSES: GROSS PATHOLOGICAL FINDINGS AND WEIGHT
CHANGES IN SPECIFIC TISSUES
(Office of Naval Research, Washington, D. C.)
Contract N6ori77

SUMM'RY:

Three groups of young goats exposed'to:

(1)

short-duration,

high--

magnitudt ntLgative G; (2) long-duration, low-magnitude negative G; and (3)
short-duration, high-magnitude positive G stresses have been compared with a
normal unstressed group from the standpoint of gross pathological findings,
the percentage of body weight of various organs, and the percentage water
content of various tissues.
In general, short-duration high-magnitude G stresses, either positive or
negative, produce homorrhagic changes in the stressed end of animal.
Edema
and congestion are less prominent and less lasting.
Positive G stresses in
general produce less intravascular-extravascular changes than negative G
stresses of equivalent numerical magnitude.
Long-continued low negative G stresses produce little

or no homorrhage,

a marked increase in filtration with the formation of edema in
end constantly occurs.

but

the stressed

Under any form of'G there is a tendency for congestion to occur in very
Vascular tissues which are sideloops of more essential circulating paths.
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1951 RADIAL ACCELERATION AND THE URINARY OUTPUr OF SUPINATED
MAN".
(Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. NM 001 059. 02.08; MR005.15-0001.l.8; Aug. 1951.
ASTIA ATI 112 894
See also J; Aviation Med. 22(5):391-402, 428, Oct. 1951.
ABSTRACT:
(l) The urinary output has been studied in 15 normal adult males before, during, and after expos'ure to forces of 3, 5, and 7 G lasting for one
minute and directed from front to back (subject supine).
(2) The results of
exposures to 3 and 5 G forces were similar to 1 G controls.
After a force of
7 G supine for one'minute there was a slight and temporary decrease in the subject's urinary output (cc./min.) with a slight transient increase in the urinary
specific gravity'. There. -.;z
.
increas.' in urinary c','ori-e ccncenLration
(mgm. per cent) but no
,
h Lne rate of chloride excretion(mgm./min.).
(3) A review of the literature, in the light of these experiments, has suggested
that these changes were the result of an increased tuhular reabsorption of water,
primarily on an osmotic pressure basis, because of the hemoconcentration produced
during the stress.
(4) Further analysis has suggested that the mechanism,; causing a decreased urinary output following positive G stresses may be quite similar
although aided by a marked shunting of cardiac output away from the kidney.
(5)
These experiments add to the evidence which suggests (a) that vasovagal syncope,
fainting', has different physiological repercussions from unconsciousness
during positive G stress, and (b) that there is no hormone relegated solely
to the renal tubular reabsorption of water.
(SAM, Brooks AFB. Texas)
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1951
RADIAL ACCELERATION AiND TIlE URINARY OUTPUT OF SUPINATED
MAN.
J. Avia.
,d.
22(5):391-402, 428, Oct. 1951
Proj. _M
001
See also (Naval, School of Aviation Medicine, Pensacola, Fla.)
059.02.08.; MROU5.15-0001.1.8., 8/7/51

ABSTRACT:
(1) Tie urinary output has been studied in 15 normal adult males before
during, and after exposure to forces of 3, 5, and 7 G lasting for one minute and
directed from 'front to back (subject supine).
(2) The results of exposures to 3 and 5 G forces were similar to 1 G controls.
After a force of 7 G supine for one minute there was a slight and temporary decrea,in the subject's urinary output (cc.imin.) with a slight transient increase in the
urinary specific gravity.
There was a slight increase in urinary chloride concentration (mgm. per cent) but no change in the rate of chloride excretion (mgm./min'.)
(3) A review of tile literature, in the light of these experiments, ha's suggested
that these changes were the result of an increased tubular reabsorption of water,
primarily on an ý smotic pressure basis, because of the hemoconcentration produced
during the stress.
(4) Further analysis has sugge te~d that the mechanisms causing a decreased
urinary output following positive G stresses may be quite similar, although aided
hv a marked shunting of cardiac output away from the kidney.
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Stauffer, F.R., & L.B. Cochran
1951
PRELIMINARY STUDIES ON THE EASE
WITH WHICH PILOTS. CA; GRASP AND PULL THE EJECTION SEAT FACE CURTAIN
HANDLES.
(Naval School of Ayiation Medicine, Pensacola, Fla.)
Project MR005.13-4002.2.2., 6 Nov. 1951.
See also Project'INiOO1.059.22.02, 8 Nov. 1951.
ASTIA ATI 135023

ABSTRACT:
Determinations were made of the level of g force at which the
average pilot can perform the muscular actions necessary to reach and pull the
face-curtain handles. thus simulatin.Z kli. puceuure required to actuate the
tjection seat firing mechanism.
Twelve .nava' fighter pilots of various physical build were tested on the Pensacola human centrifuge for the ability to,
actuate the Martin-Baker (model F2h-2) ejection-seat mechanism.. The subjects
were protected with anti-g suits and exposed to levels of positive radial
acceleration about 2.0 g.
Above their relaxed black-ou't tolerance level.
The
mean black-out level of the subjects'. control runs for 10-sec. exposure was
4.7, with a range of 3.3 to 5.8 g.
Eleven of the subjects were able to
actuate the ejection-seat mechanism at 6.6 g (range of 5.2 to 7. 4 g), and within an average time of 4.6 see. (varying from 2.5 to 8.0 sec.).
The failure

of the twelfth pilot was attributed
most suit-protected pilots should be
above their control black-out level,
Proper indoctrination on the effects

to fatigue.
The results suggest that
able to actuate the mechanism at 2.0 g
providing that the g levels are constant.
of g forces is recommended.

-

I ,

-

4,877
OF NAVAL AIR TRAINLNG; I. NORMAL
Stauffer, F. R.
1952
ACCELERATION PROJLY.SF
(Naval School Cf
VARIATIONS IN TOLERANCE TO POSITIVE RADIAL ACCELERATION'.
Research Rept. NM 061 059.02.09; MRO05.
Aviation Medicine, Pensacola, Fla.)
15-0001.1.9., 3/20/52; ASTIA AD-149 480
See also J. Avia. Mcd. 24(3):167-188, June 1953
One phase of acceleration as a problem in Naval Air Training, has been
ABSTRACT:
There is a relatively high incidenLe of blackout and unconsciousness
presented.
Possible
occurring in personnel engaged in routine flight training maneuvers.
solutions have been mentioned but the lack of definitive data has been demonstrated
as a major factor responsible in preventing a feasible solution at this time.
Data are presented on 215 su':jects toshow the normal variations in t,•lerances to
These data'show:
(a) The range iP,tolerance of the
certain positive G stresses.
normal population is fairly lathe.
(b) The tolerance of the average population
is fairly low., (c) The individual tolerance fluctuations under "normal" conditions
(d) Critical symptoms (blackout and unconsciousness) are
are fairly large.
separated in the average individual by only small G-levels, and short time
intervals.
Some of the uses of the Human Centrifuge, as 'an aid to flight training have been
presented.
It has been pointed out that selection of pilots for G-tolerance
cannot be done as yet on the Human Centrifuge although this machine can
supply valuable practical training for certain selectcý individuals.
be made in actual
Determination of a man s ability to "fly G" must still
flight.
(DACO)

4,878
1,952
CERTAIN PHYSIOLOGICAL RESPONSES IN MAN CHANGING FROM
Stauffer, F.R.
THE SITTING TO SUPINE POSITION DURING RADIAL ACCELERATION.
(Naval School of Aviation Medicine Naval Air Station Pensacola, Fla.)
ASTIA ATI 208 679.
NM 001 059.02.02, 9 Feb. 1950.
The back portion of the controllable supine seat, DDC Project 9-U-37a,
ABSTRACT:
takes less than 2 seconds to move from an upright to a horizontal position when
This mechanism was used to study
the seat was exposed to. radial acceleration.
the effect in man of changing 'from a sitting to a supine position while underFor this study certain physiological
going radial acceleration up to 5.0 G.
When the G level was below the
responses have been observed on 12 adult males.
blackout threshold for the subject in a seated position, the change of position
to the supine produced no deleterious effects either subjectively or objectively.
When the G level was above the blackout threshold for the subject in the seated
position, the impending functional disturbances disappeared as the suhject's
These experiments have demonstrated,
position changed from seated to supine.
therefore, that there is no physiological contraindication for aircraft personnel to change from a seated to a supine position during radial acceleration.
If
the supine position were to be used to protect the pilot against the effects of
high radial acceleration, prepositioning of the seat by the pilot would not be
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Stauffer, F R.
163 ACCELERATIuN PRO3L_'-; OF NAVAL AT? TRAI:.:NG, I.
NORIYAL VARIATIONS IN TOLERA'NCE TO PONSITIVE RADIAL ACCELERATION.
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ABSTRPACT:
One phase of acceleration as a problem in Naval Air Training,
has been presented.
There is a relatively hiigh incidonce of blackout ar.d
unconsciousness occurring in personnel engag,.td in, roitino fl[ight training maneuvers.
Po'sible solutions have he..:n rentioned but the lack of dofinitive data has been demonstrated as a major fa.tor responsible in preventing a feasible solution at chis time
Dita are prescrnted on'215 subjects
to show the normal variations in tolerances t,,
.<ta~ n -ositive G stresses.
The.;e. data show:
(a) The range iti tolerance ,t the nor'mal populatiorn is
fairly large. (b) The tolerance of the average punulation is fairly low.
(c)
The individual tolerance fluctuations under "r.c',mal" condit;ions are
fairly large. (d) Critical symptoms (blackout and uiconsciousness) are
separated in the average individual by only small G-levels, and short time
intervals.
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1963
CALCULATIO'N OF H1UMAVN SPINAL FRF)QUENCY FROM CADAVER DATA
AND COi ARISON WITH TESTS ON LIVE HUMýAN SUIbJECIS.
(Frost Engineering Dev. Corp., Colo.)
Tech. note 122-100, Jan. 1963.

4,881
Stech, E.
'#62
STANDARD ACCELERATION EXPOSUkE
(Prelim nary Data Sheet, Frost Engineering Co.)

Aug.

1962
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Stech, E.L.
1963
TIlL EFFECT OF AGE ON VERTEBRAL BREAKIN'G STRENGTH,
FREQUENC', AND TOLERA;CE TO ACCELERATION IN HUMAN BEINGS.
(Frost E,gineering Development Corp., Englewood, Colo.)
Technica
Note 122-101, Jan. 19b3.
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1963
THE USE OF A SUBJECTIVE ACCELERATION SEVERITY INDEX IN
RESTRAIN'T SYSTEM TESTS.
(Frost Eng. Develop. Corp. Colo.) (Life Support Systems Lab., WrightPatterson AFB, Ohio.)
BD Tech. Rept. 122-102, Jan. 1963.

ABSTRACT: A review was made of data collected and made available by the Civil
Aeromedical Research Institute on live human subject drop tests. During the
data review, it was noted that subject comments might be useful as a measurement
of acceleration severity.
The subject reports were quantified through the use
of a rating scale and then averaged for each drop height and cushioning condition.
When plotted against the impulsive velocity change involved, the averaged
subjective index illustrated results which would be predicted by support system
dynamic models.
Therefore,, the index scale can be considered vaLid.
The scale
also showed a reasonably good accuracy in terms' of differentiating between
various impact-cushion conditons.
In addition, an average subjective endpoint
at 11.2 fps for pure impact was obtained from the data which also indicated
that the head becomes the controlling factor in tolerance to short rise time
"acceleration pulses. (Author)
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Stech, E.L.
1963
AN ANALYSIS OF FREE FALL ACCIDENT DATA INVOLVING THE HUMAN
BODY IN THE TRANSVERSE DIRECTION.
(Life Support Systems Lab., Aerospace Medical Lab., Bioastronautics Div.,
AFSC, Wright-Patterson AFB, Ohio)
BD Tech. Rept. TN-122-108, April 1963.
ABSTRACT: Accidents involving free falls during mountain climbing are evaluated
using a numerical injury severity scale.
Zones of minor injury, major injury,
and lethal injury are developed from the data, and a velocity change of 53 fps
is calculated to represent the 507. probability of major injury in the transverse
direction.
A comparison with DeHaven's earlier free fall data shows that
DeHaven's points represents specially selected examplec and should not be considered typical of transverse injury probabilities.

4,885
Steel, F. L.
1962
EARLY G'OI)TH OF RATS IN AN INCREASED GRAVITATIONAL
FIELD.
Nature (London) 193:583-584, Feb. 10, 1962.
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Steele, J.E.
1955
MOTION SICKNESS.
In U.S. Assistant Secretary of Defense (Research and Development)
Washington D.C.,

ASTIA

AD- 94 697

Shock and Vibration Bulletin No.

22

,Supplement.
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A TILEOREMOTION SICKNESS AND SPATIAL PERCEPTION.
1961.
Steele, Jack E.
61-530;
TR
ASD
Base)
Force
(Wright-Patterson Air
TICAL STUDY.
ASTIA AD 273 602.
ABSTRACT: Theories of motion sickness are reviewed and compared with a
new theory in which the activity of the central nervous system is more important than the intensity or modality of sensory stimulation. Concepts
treated are the development and validation of an inertial reference frame;
the perceptual transformation of sensory data, which reduces its content,
increases its reliability and can incorporate compensations for cnviron(Author)
mental'variables; and the consequences of perceptual inadequacy.

4,888
LUNAR LANDING PROBLEMS.
1960
Stehling, K. R.
Interavia 15:1428-1430, Nov. 1960
The propulsion problems of a luna, soft landing mission are discussed.
ABSTRACT:
A rocket system is considered for use in the slowdown for the soft landing,
The characteristics of a rocket
since no other braking forces are available.
It is concluded that a comporetro-system are studied, assuming an idei,] system.
site propulsion system is ideal for a soft lanuing, and that a solid rocket shoulc
be used to cancel out about 90% of the approach velocity, with some simple hypergolic or monopropellant liquid system used for trirmning the residual velocity,
The characteristics
maintaining attitude control, and final touchdown maneuvers.
a net instrument
landing
for
system
propulsion
hypothetical
are described of a
Information on the SURVEYOR
package if about 200 lbs. on the lunar surface.
program is included.

4,889
LANDING ON TH1 MOON.
1960
Stchling, K. R.
§Z;jace/Aeronautics 33(2):42-45, Feb. 1960
"Hard" and "soft" impact landings on the moon are briefly considered.
ABSTRACT:
Hard impact velocities with no braking will approximate 7000-10,000 fps and the
"Soft" impact landings using rocket control may
shock may reach 500,000 g's.
Problems of descent perturbation, braking,
as 10 g's.
produce shock as little
ground blast, and impact, with respect to nature of the lunar surface are all
Additional problems must be considered if solid rZ...,-'ts are used for
reviewed.
It is concluded that "soft" lardings will be very hard to
the lunar landing.
simulate here on earth and thus the first "soft" moon landings will probably be
unmanned.

.. 1,484
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1961 THE M•ArNED LUNAR ?PRýJFCT
St.iliug, K.R.
Dec. 1961
Interavia (Geneva) 16 (12): 1654-1655.
during the next five years will yield
ABSTRACT: Unmanned lunar explorations
levels
lunar surface structure, radiation
considerable information about the
moon.
the
to
pertaining
physical constants
landing
near the moon's surface, and other
lunar
manned
of
support
in
will be used
of
Although much of this information
will be used for the general advancement
is
activity, a substantial fraction
Agency
Aviation and Space
The research program of the National
lunar science.
Surveyor
(a)
(1) Ranger lunar probe for hard landing; unit which can
subdi-ided as follows:
Prosrector, a mobile instrument
space
lunar probe for soft landing; (3)
distances; and (4) Apollo, manned
limited
travel on the 1a.rr surface over
and
presented
is
Description of htese programs
vehicle for a three-man cre-.
Ranger and Surveyor probes.
the
of
illustrations are included

4,891
MEDICAL ELECTRONICS:
1959
Steinberg, I.I.
Astronautics 4(6):26-27, June 1959

BLACK BAG IN SPACE

Description of specially designed electrorAc devices to determine
ABSTRACT:
the physiological and psychological responses of the first man in space.

4,892
STANDARDIZATION OF THE EN4DPOINT FOR CENTRIIUGE
1959
Steiner, S,.H.
ACCELERATION.
POSITIVE
EXPERIMENTS DURING
Association, Statler Hilton Hotel,
Medical
Aero
of
(Paper, Meeting
Los A%.geles, 27-29 April 1959.)
ABSTRACT: A plea has been made to standardize the endpoint in human
Light loss is usually taken
centrifuge experiments at all installations.
as a standard endpoint, particularly for experiments involving G protective
equipment. 'The British grcup use a blackout point which is below that
The advantage to the subject is obvious.
usually obtained at other centers.
in 1958 it was agreed that all
Meetings
At the Aero Medical Association
with a white light panel
system
this
compare
would
centrifuge centers
This system involves
country.
this
in
installations
many
at
used
comn:wnly
visualization of 760 mu red filtered light, in a dark adapted subject,
adjusted to 0.5 log units above visual threshold for this wave length.
A gradual onset run of 0.1 g/sec is used to prevent temporary blackouts
Each member of our subject
due to slowness of cardiovascular adaptation.
light and our standard
red
with
panel was consecutively run to blackout
Three runs of various combinations completed one series.
white light panel.
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Steiner, S. H.
1959
STANDARDIZATION OF AN ENDPOINT TO POSITIVE ACCELERATION
ON THE HUMAN CENTRIFUGE.
(Wright Air Development Ctr., Wright-Patterson
AFB,.Ohio) WADC TN 59-426; ASTIA AD-24J 876; Dec. 1959
ABSTRACT: The experimental variables in acceleration research should be standardized among all of the different centrifuges.
This would make similar data comparable from one laboratory to another.
The purpose of this study is to establish
an objective and standardized endpoint for positive acceleration experiments.
A comparison was made of blackout thresholds to a red filtered light of 760 mu,
raised 0.5 log units above visual threshold in dark adapted subjects to a white
light in the same subjects.
A significant difference was found for each subject
(p<. 0 2 ).
Differences between white and red light varied 1.1 to 2.8 g 'for this
group. The differences observed would vary from one centrifuge to another
depending on the intensity and transmission spectrum of the white light used.
Physiological implications, advantages, and possible souurces for error are
discussed.
(AUTHOR)

4,894
Steiner, S. H., G. C. E. Mueller, and J. L. Taylor, Jr.
1960 HEMODYNAMIC
CHANGES DURING FORWARD ACCELERATION.
Aerospace Medicine 31(11):
907-914 November 1960.
ABSTRACT: Chloralose anesthetized mongrel dogs were accelerated at 6, 10,
and 14 .G for ten-minute time periods, in the forward facing position, on
the Wright Air Development Division centrifuge.
Cardiac output, heart
rate, circulation time, blood pressure, respiratory rate, and qualitative
appearance Of arterial blood were recorded.
Only minimal changes in cardiac output occurred.
These changes correspond
closely to decreases in heart rate, and increases in circulation time,
resulting inunimpaired stroke output.
Blood pressure related to midchest
surface anatomy fell slightly, but probably does not represent physiologically'important alterations in the vital cardiac regulatory areas.
Respiratory frequency was increased and all arterial blood samples showed
qualitative evidence of desaturation accompanied by marked clinical cyanosis
of the mucous membranes.

4,895
Steiner, Sheldon H., Gustave C.E. Nueller, et al 1960 HEMODYNAMIC CHANGES
DURING TRANSVERSE ACCELERATION
---........... Paper:
31st Annual Meeting of the Aerospace Medical Association, Americana Hotel
Bal Harbour, Miami Beach, Fla., May 9-11, 1960

p

ABSTRACT: The measurement of the cardiac output using a dye-dilution technique
has been made in dogs during transverse acceleration stresues of 6, 10 and 14 G

.1,486

-

for ten minutes at each G level. Arterial samples drawn before and during the
stress were analyzed for oxygen saturation.
Preliminary observations of data
reveal no essential change in cardiac output, and peripheral resistance is maintained without significant changes. At 6 G the oxygen saturation remains within
normal limits and at higher G levels there is a progressive diminution of arterial
oxygen saturation.

4,896
Steiner, S. H., & G. C. E. Mueller
1961
HEART RATE AND FORW=RD ACCELERATION.
J. Appl. Physiol. 16(6):1078-1080, Nov. 1961
ABSTRACT:
Cardiac rate was measured in 6 human subjects during forward acceleration at 8 g and compared with changes in head position while maintaining the
remaiihder of the body in the same position. There was no change in cardiac rate
for the 20-second duration the plateau with the head in a neutral position (fully
supine).
The heart rate increased 207. with the head elevated and decreased 16%
with the head depressed.
Changes in rate are produced by altering the position
of the carotid baroreceptors in relation to those located in the trunk, presumably
due to alteration produced by acceleration forces in the perfusion pressures in
the carotid arteries.
(AUTHOR)

4,897
Steiner, S. H., & R. H. Behnke
1961
NEGATIVE PRESSURE RESPIRATION.
J.

PULMONARY VENOUS ADMIXTURE IN MAN DURING
Appl. Physiol. 16(6):1047-1049, Nov. 1961

ABSTRACT: Arterial blood gases were measured after 10 mins of full-phase negative
pressure breathing at a guage pressure of -40 mm. Hg.
Oxygen capacity increased
slightly, and oxygen saturation fell from 96.9% to 92.6% in the seated position
and from 96.07. to 92.27. in the recumbent position. At this transthoracic pressure
differentialthere would be expected only an 8-10 mm. decrease in oxygen tension
resulting in a 1% decrease in arterial saturption.
pH and calculated carbon
dioxide tension were not altered.
The physiological shunt appeared to increase
as evidc.iced by the arterial saturation.
If blood is redistributed away from
poorly ventilated regions, the redistribution is not complete during negative
pressure breathing at this magnitude.
Although there appears to be an increased
shunting, it is quite small compared to that reported in the anesthetizel dog at
only - 20 rmm. Hg.
The differences are probably related to the effects of anestX,.sia causing a decrease in lung volume and tidal volume.
However, the arterial
saturation at.8 g was 75%, and 8 g has been estimated as being equivalent to '28
amm. Hg (-3.5 mnm. Hg/g).
Therefore, the degree of arterial desaturation during
forward acceleration is more reasonably related to the hydrostatic effects than
to Dossible neiatirve Pressure breathing effects.
(AUTHOR)

4
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1961
Steiner, S. H., & G. C. E. Mueller
J. Appl.
DURING FORWARD ACCELERATION.

PULMONARY ARTERIAL SHUNTING LN MAN
Physiol. 16(6):1081-1086, Nov. 1961

ABSTRACT: The arterial blood gases were determined during forward acceleration
90 degrees to the acceleration vector at 6 g and 8 g breathing room air and 8 g
Arterial saturation fell to 847 at 6 g and 75% at 8 g.
breathing 1007 oxygen.
Prebreathing oxygen for 15 mins prior to acceleration with continued inhalation
during the acceleration plateau only partially corrected the undersaturation to
86% at 8 g.
Recovery was not complete in 3 mins unless oxygen therapy was used.
Whole blood carbon dioxide content was depressed at 6 g and 8 g on room air, but
this was corrected by oxygen inhalation.
However, during the recovery period while
breathing oxygen the carbon dioxide content was depressed.
pH was reduced and
carbon dioxide tension elevated slightly during each acceleration period.
Since
cardiac output and alveolar ventilation have been reported to be essentially
v-altered during forward acceleration at these magnitudes, the observed effects
must represent s-.bstantial alterations in the individual ventilation to blood flow
ratios throughout the lung, with approximately 507. of the cardiac output shunted
thru totally nenventilated areas at 8 g. There also must be some inadequately
perfused or nonperfused peripheral areas, as evidenced by the fall in carbon
dioxide contant e-id pH and the accumulation of a substantial oxygen debt previouslx
reported during acceleration.
(AUTHOR)

4,899
Steiner, S. H.
et al
1961
PULMONARY GAS TRANSPORT AS INFLUENCED BY
A HYPERPRAVITATIONAL ENVIRONMENT.
J. Appl. Physiol.
16:641-643, July 1961.

4,900
Steiner, S.H., G.C.E. Mueller, A. Caton and J.L. Taylor
EFFECTS OF
FORWARD ACCELERATION UPON ARTERIAL BLOOD OXYGEN, CARBON DIOXIDE AND pH
TN MAN.
(In preparation),

4,901
Steiner, S.H., G.C.E. Mueller, and J. Prine
SUBJECTS EXPERIENCIING FORWARD ACCELERATION.

........
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(In

THE PATHOLOGY OF CANINE
preparation).
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Steiner, S.H. and G.C.E. Mueller
THE CAROTID BARORECEPTORS AS DETERMINANTS
OF HEART RATE DURING FORWARD ACCELERATION.
(In preparation).
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4,903
Steinkamp, C. R., W. R. Hawkins, G. T. Hauty, R. R. Burwell, & J. E. Ward
1959
HUMAN EXPERIMENTATION IN THE SPACE CABIN SIMULATOR: Development of Life
Support Systems and Results of Initial Seven-Day Flights.
(School of
Avia. Med., USAF Aerospace Medical Center, (ATC) Brooks AFB Texas), Research
Rept. No. 59-101, Aug. 1959.

4,904
Steinhoff,
,
Fehlke, &
Buss, tr., J.B. Bateman, & V.J. Wulff
1945
FUNCTIONAL AND FLIGHT TESTS OF THE COMPRESSED AIR EJECTION SEAT INSTALLATION OF THE He 219.
(Rechlin Testing Ground)
Interim Rept. No. I,
3 Aug. 1944.
Translated as Appendix 11 to Lovelace, W.R., E.J. Baldes, &
V.J. Wulff, The Ejection Seat for Emergency Escape from High Speed Aircraft
ASTIA ATI 7245
SUMMARY: The function of the compressed air emergency catapult seat installation of the He 219 was tested on the ground and during flight. Forty ejections
were made with dumnies and three with human beings during flight. The assembly
is fit for operation.
Maximum permissible ejection pressures determined from
the results of ejection experiments on ten human beings on the ground are as
follows:
For the pilot's seat, 100-105 atm.; For the observer-'s seat, 85-90
atm. With these pressures it is certain that the tail can be cieared at velocities of flight up to 500 km/h and at any altitude.
(Author)

4,905
Stembridge, V. A., W. M. Crafft and F. M. Townsend
1958
MEDICAL
INVESTIGATION OF AIRCRAFT ACCIDENTS WITH MULTIPLE CASUALTIES
J. of Aviation Medicine 29(9):668-675, September, 1958
ABSTRACT:
Suggested methods for handling multiple casualties from aircraft
accidents are Putlined including:
permission for postmortem examination;
handling of bodies at the scene; identification problems; external examiriation; autopsy with histopathologic and toxicologic studies; and liaison
with other accident investigators.
A case is presented illustrating the
actual performance of these steps.

4,906
Stepanov,

B.

1960

ON THE WAY TO THE STARS

Krasnaya zvezda-P. 3; 18 MaY 1960
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4,907

Stephenson, W. B.

1962
INVESTIGATION OF HIGH-SPEED IMPACT:
Aerospace Engineering 21(11):10-16

A TECHNIQUE

4,908
Stephenson, W.B.
1962
PERFORMANCE OF A SMALL TWO-STAGE, LIGHT-GAS GUN
USED FOR IMPACT TESTING.
(Arnold Engineering Development Center,
Air Force Systems Command, U.S. Air Force) ASTIA AD-270 170,
January 1962

ABSTRACT: The performance of a smiall, two-stage, light-gas model launcher
used for high velocity impacE testing is estimated for the practical range
of operaLing varibles.
Hydrogen and helium are compared as propellants.
The effects of powder charge, piston weight, and pump tube gas charge pressure
are shown.
Experimental results are included.

4,910
Stern, M.I.
1949
DETERMINATION OF URINARY TOTAL NEUTRAL 17 and 20
KETOSTEROIDS IN "STRESS".
(RAF, Institute of Aviation Medicine,
Farnborough) FPRC 719, July 1949.

4,911
Sternick, S., D.T. Stimmel, and I.J. Sattinger
1961
HUMAN REACTION TO
MILITARY VEHICLE RIDE (Institute of Science and Technology, University
of Michigan, Ann Arbor, Michigan) Report No. 2889-17-F, Jan. 1961,
ASTIA AD 250 099
ABSTRACT:
The results of an investigati,.n conducted at Willow Run Laboratories
(now Institute of Science and Technology), of The University of Michigar., Luto
the effects of ride on both passengers and crewmembers of military ground
vehicles are described.
A general analysis of these effects is given as a
basis for defining the problems associated with vehicle ride and of recommending an experimental program to obtain quantitative information on the effects
of ride on comfort and performance.
Test techniques and test equipment requirements for comfort tests using the Method of Adjustment and for performance tests using tracking, driving, visual recognition, and information handling tasks are outlined.
These tests are based on the use of a vehicle-motion
simulator which would subject human beings to prescribed sinusoidal and transient motions.
As an example of how the various test phases can be performed,
a suggested first year's test program is developed to obtain data on the
subjective evaluations of sinusoidal and nonsinusoidal motions in pitch and
roll.
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4,912
COMPARISON OF OVERALL IMPACT LOADS OBTAINED DURING
1949
Steuberm M.F.
SEAPLANE LANDING TESTS WITH LOADS PREDICTED BY HYDRODYNAMIC THEORY.
Technical Note 1781,
(National Advisory Committee on Aeronautics)
January 1949

4,913
PROPOSED CENTRIFUGE
1939
Stevens, H.L.
Medicine, Farnborough)
Aviation
of
(RAF, Institute
i-39
July
FPRC 43,

4,914
A BIBLIOGRAPHY OF AEROSPACE MEDICAL DIVISION REPORTS
1960
Stevenson, S.A.
IN TPE FIELDS OF ENGINEERING PSYCHOLOGY AND TRAINING PSYCHOLOGY 1945-1960.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD Bibliography Q-Z; May 1960.
CONTENTS:
Presentation of Information
Design and Arrangement of Visual Displays
Lighting, Visibility, Legibility and Detection
Warning Displays
Target and Form Recognition
Coding Methods
Auditory Displays and Speech Communication
Miscellaneous
Design of Controls and Layout of Workplaces
Man-Machine Dynamics and Serve Analysis
Unusual Environments, Vigilance, and Stress
Systems Research
Training Research
Design for Ease of Maintenance
Apparatus, Methodology, and Statistics

4,915
1940 FINAL OBSERVATIONS ON THE VALUE OF CROUCHING AS A
Stewart, W.K.
(RAF, Institution of Aviation Medicine,
PREVENTATIVE OF BLACKING-OUT.
ASTIA ATI 164 410
FPRC No. 177.
Farnborough)
in
man-runs undrgo ii--en-fugat-orce
T00
ABSTRACT.Eleven sub je ts made
two
to
one
thresholds
blackout
their
raise
to
able
were
Nine subjects
planes.
"log' by crouching; two showed ro improvement. An accessory rudder bar to facilitate the crouch position is

described.

/
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4,916
Stewart, W.K.
1940
OBSERVATIONS ON THE EFFICIENCY OF ABDOMINAL BELTS
FPRC No. 176.
(Farnborough)
IN THE PREVENTION OF BLACKING OUT.
ASTIA ATI 206389
ABSTRACT: All tests conducted in planes by a ;mall number of subjects.
(a) Elastic belts do not raise blackout threshold, may shorten period
between blackout and unconsciousness.
Although they produce a feeling
of confidence at low values of "g", they are potentially dangerous.
(b) Pneumatic belts inflated at pressures exceeding 50 mm Hg prevent
Even pressures of 80 to 100 mm Hg (of
fastening of Sutton harness.
therapeutic value according to Armstrong) do not elevate blackouit threshold.
(c) Hydrostatic belts are uncomfortab'ly cold even at altitudes as low
At 6 "g" belts are a serious hindrance due to increased
as 10,000 feet.
Water does not drain out of belts after exposure to
effective weight.
"g" and is very uncomfortable.
Hydrostatic belts elevate "g" threshold
at least 0.5 "g", but disadvantages outweigh the gain.
It is recommended that experiments on belts as anti "g" devices be discontinued.

4,917
Stewart, W.K.
1940
NOTE ON EXPERIMENTS CARRIED OUT IN BATTLE K.9289.
Report F.P.R.C. #212-A,
December 1940

4,918
Stewart, W. K.
1940
AN INVESTIGATION INTO TILE EFFECT OF A RECLINING POSTURE
ON THE, ABILITY TO WITHSTAND HIGH "G" (RAF, Institute of Aviation Medicine,
Farnborough)
FPRC Rept. No. 212; 10 Dec. 194o . ASTIA ATI 206318
ABSTRACT:
One subject made experimental runs exceeding 5 "g" for 10 to 20 ,econdst.
Peak run was 6 "g" for 6 to 9 seconds-. This resulted in unconsciousness when
subject was unprotcted.
When cockpit seat was inclined 45 degrees from vertical
and feet raise.! to level of seat, complete visual 'prtý.ction was obtained.
The venous and arterial hydrostatic levels were reduced only one inch by
this maneuver, but the decrease in the leg-thigh and thigh-spine angles promoted
venous return.
Visual fields were not markedly reduced by this procedure, but
tilting sufficient to protect from higher values of "g" would produce definite
visual impairment.

4,919
Stewart, W. K.
1941 REPORT ON BLACKING-OUT (RAF, Institute of
Aviation Medicine, Farnborough) FPRC Report 233, Jan. 1941.
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4,920
Stewart, W.K.
1941
REPORT ON ACCELERATION.
(Flying Personnel Research Committee, England)
ASTIA ATI 153 560, May 1941.

Report No.

136a

ABSTRACT: To investigate pooling of blood in the legs, a metal oncometer in
the form of a boot was constructed in order to investigate the effect of high G
on the total volumes and blood flows in the lower limbs.
Using the standard
technique of Hewlett and Van Zwaluwenberg, considerable work was carried out on
the ground to determine the total increase in leg volume due to a venous stasis,
produced by a pressure in the sphygmomnometer cuff of 60 - 80 m. Hg.
However,
it was unfortunately found to be impossible to use the oncometer in the air owing
to disturbance from the increase in the external air pressure as height is lost.
This is at present inevitable when producing high G in the Battle.
Consequently
this method has had to be temporarily abandoned.
Work has also been commenced on the influence of moderate G on ocular reaction
times and on the localisation of the failure of vision.
In connection with the
latter,.atropinasion of the pupils does not effect the threshold value.

4,921
Stewart, W. K.
1941
INFLUENCE OF DRUGS, ON ABILITY TO WITHSTAND CEN`TRIFUGAL
FORCE
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC No. 338,
11 Aug. 1941
ABSTRACT:
(a) CYCLITON (like coramine and camphor) produces a rise in respiratory rate and
blood pressure.
2 cc injected in human subjects have no effect on blackout
threshold but alleviate fatigue due to "g" in flight tests.
(b) BENZEDRINE.
25 ing injected have no effect on "g" tolerance.
(c) GLUCOSE.
Injection of 80 gins in 500 cc water has no effect on "g" tolerance.
(d) EPHEDRINE and ADRENALINE.
Have synergistic effect on the sympathetic nervous
system. Ephedrine alone has no effect on "g" tolerance but ephedrine plus
adrenaline produce a slight improvement.
(e) ARENAL CORTICAL EXTRACT (ESCHATIN).
When 10 cc (250 dog units) are injected,
they produce a very variable rise in blood pressure and in "g" tolerance.
CONCLUSION:
None of the drugs tested have any immediate application to the problems of "g".

4,922
Stewart, W. K.
1941
FINAL REPORT ON EFFECT OF ABDOMINAL COMPESSION ON ABILITY
TO WITHSTAND G (RAF, Institute of Aviation Medicine, Farnborough)
FPRC
Rept. No. 300. ASTIA ATI 206 420.
ABSTRACT:

The Valsalva maneuver becomes

less effective with increasing altitude

Thus one subject was able to produce only 42 mm Hg rise in blood pressure at
35,000 feet as compared with 65 mm at sea level.
Another produced only 10 mm Hg
rise at 31,000 feet as compared with 26 mm at sea level.
It is conacluded -hat increased intra-abdominal pressure has 2 effects:

.1,493

.

an immediate beneficial effect on cerebral circulation which fs maximally
effective after 60 seconds, and
(2) a retardation of blood flow from the lower limbs which leads to a decreas e in
the minute volume of the heart, hence to syncope.
Therefore increased intraabdominal pressure of long duration will lower the "g" threshold.
An increase
shortly before exposure to "g" will raise the threshold but will not prevent
The
blackout or syncope if the "g" is applied for a sufficient period of time.
discomforts and dangers of abdominal belts are believed to outweigh the slight
protection afforded.
(1)

4,923
1942 NOTE ON SPENCER ACCELERATION BELT AND LEGGINGS
Stewart, W. K.
USA FIRM.'(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 458, May 1942.

4,924
THE EFFECT OF TILTING THE HEAD BACK ON THE INCIDENCE
1943
Stewart, W.G.
OF SICKNESS ON THE 4-POLE SWING.
June 1943.
,(RCAF no. 2 Clinical Investigation Unit.)

4,925
1943
Stewart, W.G., G.W. Manning and A.J. Sutherland
BETWEEN SWING REACTION AND AIRSICKNESS.
Report #C-2873,
(National Research Council, Canada)

CORRELATION
30 April 1943

ABSTRACT: Considered as a group (492 swing subjects) and regardless of body
position 32 (11.5%) Type I, 10(24.4%) Type II and 68 (40.2%) Type III swing
From this general group of 492 swing experiments
reactors become airsick.
it was found that 3 Type I, I Type I1 and 13 Type III swing reactors ceased
The 4 Type I and Type II reactors were, however,
training from airsickness.
Type III swing reactors when swung again in the sittLig and not the original
supine position.
Group 4, the sitting, eves open positi..on, when anal:sed per se, reveals that
11 (13.6%) Type 1, 3 (16.7%) Type II and 29 (51.37.) Type III swing reactors
Only 10 men in Group 4 (all Type 111) ceased training for
became airsick.
This number represent 17.9% of the Type reactors and 34.5% of
airsickness.
Six (12.87.)
these Type III reactors who became airsick any nur-.er ot times.
of these men were at Elementary Flying Training achools and 4(44.4%) were at
The ceased training rate for all reasons among men in
Air Observer Schools.
Group 4 (Types I, I1 and III swing subjects) was found to be 25.2% including
Among Type III reactors of Croap 4 who ceased training
6.5% for airsickness.
for all reasons, airsickness acounts for 58.9% of the ceased training cases.
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4,926
Stewart, W. K. 1945 SOME OBSERVATIONS ON ThE EFFECT OF CENTRIFUGAL
FORCE IN MAN.
J. Neurol. Psychiat. 8:24-33.

4,927
1945
INVESTIGATIONS ON CENTRIFUGAL FORCE
Stewart, W. K.
(R. A. F. Physiological Laboratory)
(Paper, Meeting of the Physiological Society, 10 February 1945)
ABSTRACT: This problem has been studied in four general ways: (1) by experienced
subjects in experimental aircraft, (2) by physiologists piloting various aircraft,
e.g. Diringshofen, Davidson, (3) by mass study of pilots and their reactions, (4)
in man-carrying centrifuges.
The major effects of centrifugal force on man result from the increased weight of
his body components, especially the blood. Carotid blood pressure and cardiac
output are lowered, with impairment of circulation and of central nervous functions. Of these, vision suffers first owing to the retinal circulation being
opposed by the intraocular pressure which, if artificially raised, lowers the G
threshold for blacking-out.
Total failure of vision may be preceded by A progressive rise of threshold and light sense may outlast visual acuity.
In a large
group of pilots, large unaccountable differences in threshold occur.
The average
difference between greying of vision and black-out is 0-7 G. Central circulatory
failure results in brief unconsciousness (not necessarily preceded by black-out
if G is excessive and suddenly applied) followed on recovery by marked confusion
or disorientation.
Raised blood sugar. benzedrine or adrenal cortical hormone scarcely influence visual
impairment, and since susceptibility to the cerebral effects of G is increased
during flight by 02 lack (if severe or reinforced by CO) the effects described
are attributed to retinal and cerebral anoxia.
Occlusion of the leg circulation
raises and reactive hyperaemia lowers the black-out threshold to G. During the
partial visual impairment of a prolonged manoeuvre, muscular effort (abdominal
straining) may raise the blood pressure and restore normality.
A pilot's resistance to the stress may depend on his general circulatory reactivity.
Duration is important.
20 G for 0.01 sec. or 12 G for 0"1 sec. causes no visua'l
or neurological disturbance.
(Tolerance of brief large forces probably depends
on the structural strength of the body).
Several minutes of acceleration insufficient to impair vision cause only fatigue.
In flight, the acceleration which
affects vision usually reaches its maximum before reflex compensation (autonomic
or somatic) can occur.
Increased weight may immobilize the trunk, but the limbs if supported are movable
at right angles to the acceleration.
Rapid rotation of the head (or a turret)
at about 20 degrees/sec. under high G may cause temporary disorientation, otherwise vestibular disturbances are uncommon in experienced pilots.
(J. of Physiology 104:7P-8P, 10 Feb. 1945)

.11495
4,928
SOME OBSERVATIONS ON THE EFFECT OF CENTRIFUGAL FORCE
1945
Stewart, W. K.
IN MAN.
J, Neurol.. Neurosurg.. Psychiat. N.S. 8(l):24-33.
(1) Some observations are presented which support the view that there
ABSTRACT:
is minimal impairment of cortical function at the "black-out" threshold.
(2) Application of centrifugal force as a method of experimental investigation holds marked possibilities -for the study of fatigue, physiology of vision,
of cortical function as well as circulatory problems.

4,929
Stewart, W.K. & H.L. Roxburgh 1945 GFRMAN OCCUPATION DISARMANENT: AVIATION
MEDICAL ASPECTS IN SCHLESWIG-HOLSTEIN
(Flying Personnel Research Committee, Air Ministry, Gt. Britain) FPRC 627,
Appendix 14, May 1945.
ABSTRACT: Results of the interrogation of German personnel.
In response to questions about the ejection seat, the Squadro,, Commander gave
the following information:
Experiments were first carried out on a ground test rig at the Heinkel aircraft
This rig, essentially constructed from inclined rails, would appear to
works.
have been similar to the Martin-Baker test rig, and to have a vertical height
of at least 10 m.
A compressed air system of propulsion was first investigated and a andoned in
favour of an explosive charge.
Accelerations of 4-6 g were first investigated and gradually increased to 14 g
which was the acceleration necessary for clearance fror the Me. 162.
The duration of the acceleration was not known but the distance of propulsion
at ground level was stated to be 10 m. and it is considered that these figures
At this Acceleration,
are reasonable consistent with present R.A.F. knowledge.
The
it was necessary to hold the head back and to place the feet on su)ports.
Squadron Commander did not himself notice any marked difference be:ween the
acceleration values of 6 and 14 g.
Th- highest of g reached in the tests was 26; a few cases of back injury occurred
but these had not been observed by the officer.
He stated that the apparatus had actually been used in emergencies on two to
three occasions and he thought that the maximum air speed had been 800 Km/hr.
No difficulty had been commented on, either in separating from the
(500 mph).
He could not state whether any masks
seat or in autorotation after ejection.
had been dislodged in the air blast.
4,930
1946
Stewart. d.K.
PHYSIOLOGY.
APPLIED
Rept. No. 671, Sept.

ABSTRACT:

A REnEW OF THE
EJECTION OF PILOTS FROM AIRCRAFT:
(Air Ministry, Flying Personnel Research Committee)
ASTIA AD 222 472
1946.

For seat ejection two general stages are envisaged.

Fi stly,
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ejection from the aircraft, which in itself is a great advance but implies
a conscious pilot for preservation 'of life; secondly, development of ejection
with ancillary automatic mechanism to ensure that an unconscious pilot will
avoid severe injury. Cabin jettiboning is of primary importance for very
high altitudes or very high speed aircraft and should be thoroughly investiIf it proves acceptable physiologically, the final provisions for
gated.
escape should include both jettisoning and ejection, but where this proves
impossible in any given case, it should be the function of some central
authority or committee to state which system has to be installed.

4,931
1946 IMPROVED ESCAPE FACILITIES IN FLIGHT
Stewart, W. K. & Pekarek
FOR PILOTS AND AIRCREWS IN SERVICE AIRCRAFT. (RAF, Ministry of
Supply, Great Britain) Scientific and Tecniical Memo., November 1946.

4,932
1952
THE PHYSIOLOGICAL EFFECTS OF GRAVITY.
Stewart, W. K.
In Lectures on the Scientific Basis of Medicine (London)
1953, passim.

2:334-342,

4,933
Stewart, W. K. 1952 PHYSIOLOGICAL PROBLEMS OF HIGH PERFORMANCE
MILITARY AIRCRAFT.
(London)
9:378-381.
Advancement of Sci.

4,934
1955
Stewart, W.K.
Rei'rinted from Nature,

LUNG INJURY BY IMPACT WITH A WATER SURFACE
175: 504-505, Jan.-Mar., 1955

ABSTRACT: Medical findings during the in..uiry into the recent Comet
disasters have suggested that the possibility of lung damage by impact with
a water surface at the terminal velocity of fall should be investigated.
It is >'nown from observations on the effects of explosive blast that severe
lung damage occurs when the impulses communicated to the chest wall exceeds
a certain limit.
4,935
1955
ROLE OF THE
Stewart, W.K., H.P. Ruffel Smith, and D.J. Williams
NERVOUS SYSTEMJIN ADAPTATION TO HIGH PERFORMANCE FLYING (PROC. ROY.
(Flying Personnel Research Committee,
SOC. MED. 48, MAY 5, 1955)
May 1955
Air Ministry)
F.P.R. C. Report No. 942,

1952-
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4,936
Stwart, W. K. 1956 HIGH ALTITUDE AND SPACE TRAVEL Royal Society for
the Promotion of Health Journal (London) 76 (8)
August 1956.

4,9,37
Stewart, W. K.
1959
BEHAVIOR IN CONVENTIONAL AND EXTRA-TERRESTIAL FLIGHT.
SOME FUTURE ASPE=S OF AVIATION MEDICINE.
NaLure (London) 184:578-582,

Aug. 22, 1959
ABSTRACT: Reviews physiological, psychologic, and biochemical aspects of
behavior and reactions of man and animals during conventional and space flight.

4,938
Steyer, W.A.
1950 TRACK OPERATED TEST VEHICLES, DESCRIPTION AND PERFORMANCE
FOR EJECTION SEAT EXPERIMENTATION (Northrop Aircraft, Inc., Hawthorne, Calii.
Rept. No. SP-5, 3 Oct 1950, ATI 95 213
ABSTRACT: This report is a detailed presentation of test equipment preparations
and operations performed by Northrop Aircraft 'nc. for the Aircraft Lahoratory,
Engineering Div., Air Materiel Command pursuant to ejection seat experimentation
in accordance with Contract AF33(038)-3096.
As part of Air Force Project MX-864
ejection seat tests were conducted on track operated vehicles on the 10,000 ft.
aerodynamic research track facility located at Edwards Air Force Base, Muroc,
California. The services rendered by the Contractor included design and fabrication of rocket-propelled test carriages and seats, carriage velocity recording
instrumentation and seat actuation mechanisms, together with all preparations ana
actual operations of test carriages with seat configurations as directed by AME
Aircraft Lab personnel.
Instrumentation operations pursuant to performance of
the ejection seat test articles were performed by personnel of AMC Instrumentatloo
and Photographic Laboratories.

4,939
Stickle, J. W., & N. S. Silsby
1960
AN INVESTIGATION OF LANDING-CONTACT
CONDITIONS FOR A LARGE TURBOJET TRANSPOPT DURING ROUTINE DAYLIGHT
OPERATIONS.
NASA TN D-527

p
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4,940
Stickle, J. W.
1961 AN INVESTIGATION OF LANDING-CONTACT CONDITIONS
FOR TWO LARGE TURBOJET TRANSPORTS AND A TURBOPROP TRANSPORT DURING
(National Aeronautics & Space Admin.
ROUTINE DAYLIGHT OPERATIONS.
Washington, D. C. NASA TN $-899.
SUMMARY: The report presents statistical results of an investigation to
determine the vertical velocity, airspeed, rolling velocity, bank angle,
and distance from the runway threshold, just prior to ground contact.
A total of 395 landings of two turbojet transports and a turboprop transport
(NASA)
were made on a dry runway at the Los Angeles International Airport.

4,941
Stieglitz, W. I.
1950
A NOTE ON CRASH-WORTHINESS,
Inst. Aero. Sci. Preprint No. 256
(Paper, Anuuax meeting of the Institute of Aeronautical Sciences,

1950.)

4,942
Stiehm, E. R.
1961
ACCELERATION PROTECTION BY MEANS OF STIMULATION OF
THE RETICULO-ENDOTHELIAL SYSTEM.
Aerospace Medicine 32(3):248, March 1961.
ABSTRACT: An animal's ron-specific resistance to stress is intimately
associated with~ the reiuoenohla system (FES). Hypertrophy
these
cells is associated with increased resistance to a wide spectrum of of
stresses,
including bacterial invasion, drum trauma, hemorrhage, and X-irradiation.
Thus, it was of interes to see if resistance to acceleration stress could
be
enhanced by such means.
Bactericl endotoxin, a potent RES stimulator, was
given to rats and their 'ability to withstand 20 positive G was measured.
Tolerance to acceleration was increased 100 per cent in some cases withoutý
resical alteration in th= animal's metabolism. The conditions for such
enhancement of acceleration resistance are presented and the underlying
mechanisms discussed.

4,943
Stiehm, E. R.
1961
rn Bergeret,
..
p.,
Perga-wn Press,

FOST FACTORS IN RESISTANCE TO ACCELERATION STRESS.
Id., Bio-Assay Techniques for Human Centrifuges and
ofAcceleration.
ofEffects
(London, New York, Paris:
1961)
AGARDograph 48.
Pp. 130-139.
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4,944
Stiehm, E. R., & J. M. Lyle
1961
THE EFFECT OF COBALT POLYCYTHEMIA ON THE
ACCELERATION TOLERANCE OF THE RAT.
(Naval Air Development Ctr., Johnsville,
Pa.)
NADC-MA-6102; ASTIA AD-252 886; 1 Mar. 1961
See also
Aerospace Medicine 32(7):630-633, July 1961
ABSTRACT:
Twenty-five animals were made polycythemic by cobalt administration.
The action of cobalt resulted in some growth retardation and an average increase
in hemoglobin from 16.9 gm./100 ml. to 21.9 gm./100 ml.
The tolerance to positive
acceleration was then measured using a physiologic end point approaching death.
Nine animals were centrifuged imnmediately after cobalt administration and 16 were
centrifuged 10 days after cessation of cobalt, at which time any toxicity due to
cobalt has disappeared but polycythemia persists.
No significant difference of
tolerance to acceleration was noted in either cobalt group as compared to control
rats, suggesting that increasing the amount of oxygen to the tissues does not
result in a reversal of the cellular anoxia caused by positive acceleration.

4,945
Stiehm, E. R.
1961
ACCELERATION PROTECTION BY MEANS OF STIMULATION OF THE
RETICULO-ENDOTHELIAL SYSTEM.
(Naval Air Development Center, Johnsville, Pa.,
NADC-MA-6129, 22 June 1961.
ASTIA AD 260 549
NOTE: CARI P&S
See also J. Appl. Physiol. 17(2):293-298, March 1962
ABSTRACT:
Stimulation of the rats' reticulo-endothelial system (RES) Was found
to be effective in enhancing the tolerances to high G acceleration stress.
Utilizing 10 daily consecutive intraperitoneal injections of endotoxin at increasing doses from 100 to 1200,zgms, the median survival time of 122 rats undergoing
20 positive G acceleration was increased from a control level of 9.7 min to 14.2
min.
One group of 48 rats had a median survival of 23.6 min compared to a control
level of 11.3 min.
The protective action of RES stimulation and the inhibitory
action of RES blockade was found to be effective in rats with normal or prolonged
survival but not in rats with diminished tolerance before stimulation or blockade.
An analysis of factors for optimal RES'stimulation is presented as are possible
mechanisms of action.
(AUTHOR)

4,946
Stiehm, E. R., & J. M. Lyle
1961
THE EFFECT OF COBALT POLYCYTHEMIA ON THE
ACCELERATION TOLERANCE OF THE RAT.
Aerospace Medicine 32(7):630-633,
July 1961

See also (Naval Air Development Ctr., Johnsville,
ASTIA A-D-252 886; 1 Mar. 1961 (F)
ABSTRACT:

Pa.)

NADC-MA-6102;

Twenty-five animals were made polycythemic by cobalt administration.
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The action of cobalt resulted in some growth retardation and an average increase
The tolerance to
in hemoglobin from 16.9 gm./100 ml. to 21.9 gm./100 ml.
positive acceleration was then measured using a physiologic end point approaching
Nine animals were centrifuged immediately after cobalt administration and
death.
16 were centrifuged 10 days after cessation of cobalt, at which time any toxicity
No significant differdue to cobalt has disappeared but polycythemia persists.
ence of tolerance to acceleration was noted in either cobalt group as compared
to control rats, suggesting that increasing the amount of oxygen to the tissues
does not result in a reversal of the cellular anoxia caused by positive
acceleration.

4,947
THE EFFECT OF HYPOTHERMIA ON THE RAT'S TOLERANCE TO HIGH
1962
Stiehm, E. R.
POSITIVE ACCELERATION WITH EVIDENCE FOR THE EXISTENCE OF DIFFERENT ACCELERATION SYNDROMES AT HIGH AND LOW G. (Naval Air Development Center, Johnsville,
NADC-MA-6203, May 31, 1962. ASTIA AD 277 704
Pa.)
The tolerance to high positive acceleration at levels of 20 to 80 g
ABSTRACT:
was studied in normal and hypothermic rats. Normal rats have a mean survival
Only slight
time at 20 g of 680 seconds but this decreases to 105 sec. at 30 g.
further decreases are noted at higher g, suggesting that 30 g is the point at
Hypothermia at 22.5 degrees C. dewhich cerebral circulation is interrupted.
creases the tolerance of rats to 20 g positive acceleration but markedly increases
The beneficial effect of hypothermia was most
their tolerance to 30 g and above.
pronounced at 40 g at which level hypothermic rats have a mean survival time of
252 sec. compared to that of control rats of 75 sec., an increase of 236 per cent.
The ECG is useful as an indication of death at 20 g but not at 30 g or above.
Animals that do not survive high g levels die of respiratory paralysis despite
Hypothermia must make the respiratory center less sensitive
good heart action.
There seem to be two distinct syndromes of
of hypoxia.
effect
deleterious
to the
One is a "cardiac" syndrome,
physiologic failure during posizive acceleration.
occurring at 20 g and below, characterized by partial maintenance of cerebral
circulation until cardiac failure ensues, and the other is a "cerebral" syndrome,
occurring at 30 g and above, characterized by immediate interruption of cerebral
Agents such as hypothermia, which increase tolerance at one level
circulation.
of positive acceleration, will not necessarily be of benefit at another level.
(Aerospace Medicine 33(11):1397, Nov. 1962)

4,948
1962
ACCELERATION PROTECTION BY MEANS OF STIMULATION OF THE
Stiehm, E. R.
J. Appl. Physiol. 17(2):293-298, Mar. 1962
RETICULO-ENDOTHELIAL SYSTEM.
NADC-MA-6129,
See also (Naval Air Development Ctr., Johnsville, Pa.)
22 June 1961

ABSTRACT:

Stimulation of the rats'

reticulo-endothelial

system (RES)

was found

-1,501
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to be effective in enhancing the tolerances to high G acceleration stress.
Utilizing 10 daily consecutive intraperitoneal injections of endotoxin at increating doses from 100 to 12 0 09 gms, the median survival time of 122 rats undergoing
20 positive G acceleration was increased from a control level of 9.7 min to 14.2
min.
One group of 48 rats had a median survival of 23.6 min compared to a control
level of 11.3 min. The protective action of RES stimulation and the inhibitory
action of RES blockade was found to be effective in rats with normal or prolonged
survival but not in rats with diminished tolerance before stimulation or blockade.
An analysis of factors for optimal RES stimulation is presented as are possible
mechanisms of action.
(AUTHOR)

4,949
DIFFERENT EFFECTS OF HYPOTHERMIA ON TWO SYNDROMES OF
1963
Stichm, E. R.
POSITIVE ACCELERATION.
J. Appl, Physiol. 18:387-392, MAirch 1963.

4,950
Stigler, R.
1912
VERSUCAE UBER DIE BETEILIGUNG DER SCHWEREEMFINDUNG AN DER
ORIENTIERUNG DES MENSCHEN IM RAUME (Experiments about the participation
of the gravity sensation on the orientation of humans in space)
Archly. Physiol. (Bonn) 148:573

4,951
Still, E.W.
Engineering,

1960 EQUIPPING MAN FOR A FLIGHT TO THE MOON
(London)
189(4907): 634-635, May 6, 1960

ABSTRACT: A review is presented of a paper read before the British Interplanetary Society on April 28, 1960.
A resume of the United States Space Program
was given, followed by a discussion of the environmental requirements for
interplanetary travel and the engineering techniques being developed to meet
these requirements.
(Aerospace Medicine 31(10): 869, Oct. 1960)

4,952
Stiltz,

H.

Hall,

L.

1961

Inc.,

1961)

AEROSPACE TELFIMETRY.

(Englewood Cliffs,

N. J.:

Prentice-

---

_
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4,953
Stimler, F.J. and R.S. Ross 1960- DROP TESTS OF 16,000-SQUARE-INCH MODEL
PARACHUTES
VOLUME VIII
SUMMARY REPORT
(Goodyear Aircraft Corporation, Akron, Ohio) Contract No. AF33(616)-2310
RDO No. 672-160 AF Technical Report 5867
April 1960 ASTIA AD 240877
ABSTRACT:
Parachute rnodel drop-tests program was .conducted in the Goodyear
Aircraft Corporation airship dock at Akron, Ohio.
Twenty-seven different models
of the following types with 16,000 sp. in. total canopy area were tested:
Solid Flat, Solid Extended' Skirt, Solid Spherical, Solid Conical, Airfoil,
Exeter Type 12, Guide Surface, Ring S ot, and FIST Ribbon.
An information sheet is provided'for each of the parachute models and
includes a shot statement describing general behavior of the parachute during
descent and a basic reference list where more information may be found concerning
similar parachutes.
The following data are also tabulated 'for terminal vertical
velocities of approximately 10, 15, 25 and 40 feet per second by taking the
average value for both the horizontal and vertical types of release: drag
coefficient, average glide angle, average and maximum angles of oscillation,
logarithmic decrement, and frequency of oscillation.
Curves of drag coefficient vs. vertical descent velocity are presented
for each parachute family for comparison purposes.
The variation of average
angle of attack with vertical velocity is presented for the Solid Flat Circular
parachute.
The effect of suspension-line ratio on the drag coefficient of the
Solid 107. Extended Skirt parachute is also given for the range of suspension
line ratios of 0.60 to 1.40.
In general
of the parachutes tested showed a decrease in drag coefficient
for an increase in vertical descent velocity; however, above a critical vertical
velocity the drag coefficient became constant in most cases.
Only for the very
stable parachutes did the drag coefficient remain approximately constant for
the vertical velocity.
.

4,954
Stimmuel, E.W. et al
1954
CONSTRUCTION OF AN INEXPENSIVE MOTORIZED SWING
(USAF School of Aviation Medicine, Randolph Field, Texas) Proj. no. 211208-0012, Report No. 6: Sept. 1954. ASTIA AD 54 727
ABSTRACT: The construction of an inexpensive, motorized swing from generally
available materials is described.
Such a swing affords more uniform motion and
a considerable saving in manpower.

4,955
Stingely, N. E.
1961
ACCELERATION-DECELERATION STUDIES OF PROJECT MERCURY
CHLMPANZEES (Air Force Missile Development Ctr., Holloman AFB, N. Mex.)Proj. Mercury support, Rept. ESP 921E 9039 61001, Revised Apr. 1961
ABSTRACT:

The objectives of these tests is

to determine the physiology and bio-
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chemistry of the chimpanzee's response to simulated acceleration-deceleration
flight profiles of the project mercury flights and to expose all programmed
orbital flight animals to simulated acceleration-deceleration profiles to determine psychometer response ability.

4,956
Stingely, N. E.
1961
COUNTDOWN AND PROCEDURES FOR PROJECT MERCURY
FLIGHT MR-2 (CHIMPANZEE SUBJECT).
(AF Missile Development Center,
Holloman AFB, New Mexico)
AFMDC TR 61-20, June 1961.
ASTIA No. AD-261652
ABSTRACT:
This report presents a countdown in abbreviated form with detailed procedure sheets necessary to define specific actions.
These actions
are necessary to ready a chimpanzee subject and couch for flight in the
Project Mercury capsule and the post-flight release and care of the subject.
The countdown and procedures not only describe the mechanics of
preparing the subject and couch for flight, but also include a plan for
obtaining a maximum of useful research data.
Thus the biomedical adequacy of the Project Mercury capsule and a verification of ground, flight
and recovery procedures could be determined, and the chimpanzees' physiology,
,ochemistry and psychomotor performance could be studied.
During the
preliminary phases of the Project Mercury Animal Support program, chimpanzees were subjected to temperature-humidity tests, psychomotor training
and acceieration-deceleration studies on a centrifuge and deceleration
tracks.
Considerable knowledge of the chimpanzees' physiology and behavior
and invaluable experience in the use of Project Mercury hardware was gained
during these exercises.
The first
drafts of this report were based on the
above experiences.
The final copy was updated from the experiences gained
during dry runs and the actual MR-2 fligi t.
(Author)

4,957
Stingely, N, E.
1962
THE PHYSIOLOGICAL RESPONSES OF CHIMPANZEES TO S14MULATED
LAUNCH AND RE-ENTRY ACCELERATIONS.
( 6 571st Aeromedical Research Lab.,
Holloman AFB, N. Mex.)
Rept. No. ARL TDR 62.41; Proj. 6892; July 1962

ASTIA AD-282 883
ABSTRACT:
Five male chimpanzee subjects were exposed to simulated space flight
conditions of launch acceleration and atmospheric re-entry deceleration.
Heart
and respiration rates showed significant differences for the three conditions of
launch.
The conditions of launch were:
launch accleration
only, launch acceleration with vibration and noise, and launch acceleration with noise, vibration,
urinary tract catheterization
and arterial and venous catheterizations.
Physiological responses associated with launch and re-entry differed significantly from
the baseline period that preceded each of the launches.
Physiological changes
associated with re-entry were not as severe as those seen with launch.
The
subjects recovered from the environmental stressors of both launch and re-entry
very rapidly.
The resultant responses should be good predictors of chimpanzee
cardiac and respiratory activity during the critical
acceleration phases of space
flight and also serve as a baseline for the study of the effects of weightless-

ness following launch acceleration and prior to re-entry deceleration.

(AUTHOR)
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Stingely, N.E.
1962
COUNTDOWN AND PROCEDURES FOR PROJECT MERCURY
ATLAS-5 FLIGHT (CHIMPANZEE SUBJECT).
(Aeromedical Research Lab., Holloman AFB, New Mexico) ARL-TDR-62-17
Oct. 1962.
ASTIA AD 288 921
ABSTRACT: This report presents the countdown and detailed procedures followed
to prepare thi chimpanzee subject and couch for flight in the Project Mercury
capsule, and the post-flight release and care of the subject.
It summarizes
experiences gained during the Mercury Redstone-2 and the Nsrcury Atlas-5
flight programs.

4,959
Stirman, J.A. & B.J. Wilson
1957
TRAUMATIC' RENAL FAILURE: A POSSIBLE
ETIOLOGY.
(School of Aviation Medicine)
Rept '8-8.
Sept. 1957.

ABSTRACT: The present study was undertaken to quantitate and define in experimental animals the changes in renal function incident to the hypovolemia which
attends an acute extracellular fluid volume deficit, and the subsequent repair
of this deficit with a balanced salt solution or with compatible whole blood.
The results based on ten dogs indicated that a balanced salt solution was more
effective than whole blood in repairing the glomerular filtration rate and urine
flow in conditions of extracellular fluid deficiency.
24 hours after treatment
with whole blood the blood urea level was significantly elevated.

4,960
Stivers, R.H.
1957
RANDOM ACCELERATION TEST FACILITY DESIGN CRITERIA
Rept. No. R324-5,
(Sandberg-Serrell Corp., Pasadena, Calif.)
Contract AF(611) 2047, 15 Oct. 1957., ASTIA AD 145 649.
ABSTRACT:
Design requirements are presented for a random acceleration test
,facility which will be located in the vicinity of the Hydrodynamics Laboratory
The facility will conform, in
at the Rocket Test Laboratory, Edwards AFB.
general, to sizes, locations, types of construction, and equipment indicated
the planning drawings and criteria, insofar as such are applicable and practicable when subsurface conditions are known.
Structural callouts, evaluations,
and other information 'shown on planning drawing will be verified during the
final design phase.
The facility will include a tower equipped with a soft mount
and shaker, a pumphouse containing power supply equipment for the soft mount and
shakers, a shop with boiler and terminal rooms, a control building, provisions
for future installation of temperature conditioning facilities, and other necessary back-up facilities.
Missiles to be tested will be subjected to controlled
vibrations (amplitudei to + 1 in., frequencies to 1000 c); these vibrations will
simulate selected in-flight vibrations.
Nonhazardous liquids will be circulated
in the propulsion system during tests in lieu of actual propellants to minimize
hazards and to simulate in-flight propellant mass and dynamic effects;
nonfiring:tests onoly will be conducted.

/
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4,961
A CRASH NEED NOT BE FATAL
1961
Stocker, J.
, Jan. 1961
Popular Mechanics 115(1):
4,962
SPECIAL SEAT AND CONTROLS DESIGNED FOR HIGH ACCELERATIONS
1942
Stoeckel
Fuer Hohe Flugbeschleunigungen)
(Sitzanlage Mit Steuerungslinrichtung
1942
February
23
067,
ASTIA ATI-51
A discussion of the technical and physiological problems arising
ABSTRACT:
This is a
when the crew of an airplane are placed on horizontal position.
human
the
of
endurance
of
limits
the
to
part of the intensive research as
seem
limits
endurance
The
places.
various
at
organism which are underway
acceleratior
the
of
duration
and
postition,
magnitude,
the
on
to depend mainly
vector which acts upon the human organism, as well as on the individual wellbeing of the airmanr The aerotechnical conclusions of this aeromedical
observations are that i. -normal upright sitting position radial accelerations
beyond 6 g and longer than 4 seconds generally cannot be endured without
With prone position, no such limit exists.
causing blackout.

4,963
1953 HUMAN TOLERANCE TO COMBINED ACCELERATIONS - INVESTIGATIONS
OF PHASE II - PRELIMINARY STUDY ON PRIMATES SUBJECTED TO MAXIMUM
(Naval Air Development Center, Johnsville,
SIMPLE ACCELERATION LOADS.
1953.
May
NADC-MA-5201, 22
Pa.)

Stoll, A. M.

4,964
Stoll, A. M. 1952 HUMAN TOLERANCE TO COMBINED ACCELERATIONS.
(Naval Air Development Center, Johnsville, Pa.)
NADC-MA-L5207, s Dec. 1952.

4,965
MEASUREMENTS TO SVALUATE THE
1955
Stoll, A , B.M. Lewis, & D.H. Lewis
IN APPLYING EXTERNAL
SUIT
HALF
EFFECTIVENESS OF THE FULL PRESSURE
Ctr., Johnsville, Pa.)
DEvelopment
Air
(Naval
PRESSURE TO THE BODY.
1955
NADC-MA-5502, 21 March
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4,9ob
Stoll, A. M.
1955
HUMAN TOLERANCE TO POSITIVE G AS DETERMINED BY PHYSIOLOGICAL
END POINTS.
(Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5508;
ASTIA AD-75 326
See also J. AviA. Med. 27:356-367, 1954
ABSTRACT: A method of analysis adapted to the use of data covering a wide range
of acceleration rates is described.
This method is used in the analysis of the
accumulated data available at the Aviation Medical Acceleration Laboratory on
tolerance to a wide range of levels of positive G resulting in grayout, blackout,
and unconsciousness in Unprotected humans.
The data are plotted as a strengthduration curve of maximum G vs. total time of exposure to G. The curve is found
to conform to the usual physiological patterns except in the range of low G for
exposure times longer than 6 seconds, in which area cardiovascular reflexes become
effective in increasing G tolerance.
Comparisons with similar data from other
laboratories indicate that good agreement is obtained when the time required to
reach maximum G, as well as time at maximum, is taken into consideration.
Because of the precision of the experimental procedure employed and the agreement
obtained in areas where comparable independent data exist, it is concluded that
in spite of the relatively small number of individual end points (forty), the
tolerance curve as drawn here may serve as a valid standard of reference for
protection studies and for animal studies employing -imilar patterns of
acceleration.
A nomogram derived empirically from the experimental data is
presented from which may be found the approximate tolerance time for various
levels of G attained at various constant, linear rates of acceleration.
This chart may serve as an instruction device and a guide in experimental
design.
(ANAL)

4,967
Stoll, A., B. M. Lewis, & D. H. Lewis
1955
A STUDY OF THE EFFECTS OF EXTERNAL
PRESSURIZATION OF THE LEGS AND ABDOMINAL CAVITY UPON THE CARDIOVASCULAR
SYSTEM WHEN APPLIED DURING EXPOSURE TO HIGH POSITIVE ACCELERATION.
(Naval
Air Development Ctr., Johnsville, Pa.)
Project INM 001 100 302; TED ADC AE
1401; 31 Dec. 1955
ABSTRACT: There has been completed a series of experiments in which measured external pressure was applied to the lower half of the body of the dog while pressures
were measured from the carotid artery, the pulmonary artery, the rectum and the
surface of the abdomen.
Analysis of the data shows that: (1) cardiovascular
pressures both above and below the diaphragm rise with increasing external
pressurization and there is a transfer of blood from the abdomen to the thorax;
(2) external pressures above 3 psi produce hemorrhages in the capillaries of the
lungs, liver and spleen.
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4,968
THE EFFECT OF
1955
Stoll, A., R. Lawton, L. Greene, R. Zabelicky, & E. Kephart
INCREASED FORCES OF ACCELERATIOW UPON THE BLOOD FLOW AND DISPLACEMENT OF
Project
(Naval Air Development Ctr., Johnsville, Pa.)
INTRAVASCULAR FLUID.
NM 001 100 313; 31 Dec. 1955
ABSTRACT: The development of two forms of instrumentation for the study of blood
flow are under way, the first utilizing the thermostromuhr principle, and the
Instrumentation of the thermistor thermostrosecond the dye dilution technique.
model which indicated the unit to be insensipilot
one
through
muhr has proceeded
Attempts are being made to secure, at
tive at body temperature (37 degrees C).
this time, high resistance thermistors which will be sensitive at the temperature
of the blood. The construction, design, and procurement of all the equipment for
Calibration of all components
the dye dilution technique have been completed.
has been carried out, as well as numerous experiments at I G level.

4,969
HUMAN TOLERANCE TO POSITIVE G AS PFTERMINID BY PHYSIOLOGi1956
Stoll, A.M.
J. Aviation Med. 27(8):356-367, Aug. 1956.
CAL END POINTS.
NADC-MA5508,
(See also (Naval Air Development Ctr., Johnsville, Pa.)
30 Aug. 1955.
ABSTRACT: A method of analysis of experimental data covering a wide range of
The data are plotted as
a.1celeration rates and positive G levels is described.
physiological pattern
usual
the
to
a strength-duration curve and found 'to conform
6 seconds, wherein
than
eKcept in the range of low G for exposure times longer
agreement among the
show
Comparisons
eifective.
become
cardiovascular reflexes
Air
Wright-Patterson
Laboratory,
Acceleration
Medical
Aviation
data from the
Clinic
Mayo
and
Pensacola,
at
Medicine
Aviation
of
School
Naval
Force Base,
A nomogram relating approximate tolerance times to various G levels
centrifuges.
a tained at varioub acceleration rates is derived empirically and discussed with
r spect to the influence of the rate of attaining G level on the total tolerance
time.
(DACO)

1,,970
1957 SOME PHYSIOLOGICAL AND PATHOLOGICAL EFFECTS IN CHIMPANZEES
SEXPOSED TO 40 TRANSVERSE G FOR 15 AND FOR 60 SECONDS
(i.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR27, %ugust 30, 1954
•toll,

A.M.

ASTRACT: The purpose of this study was to determine some of the physiological
4nd pathological effects in chimpanzees to approximately 40 G applied trans,ersely from chest-to-back and from back-to-chest, simulating the supine and the
)rone pilot positions respectively, with maximum G maintained for 15 seconds in
ach position. Four adult chimpanzees were used and each animal was subjected
All animals were given a physical examination before the
to only one exposure.
All
time between 18 and 44 hours following exposure.
a
at
un and autopsied
Only provisional gross diagnoses are available from the
animals survived.

i,508
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autopsies at this time; however, these indicated that none of the pathologic
changes observed were sufficlc:tly severe to constitute a lethal injury.
Tentative conclusions are: (a) the position of less trauma is that in which the
G force is applied from chest to back (supine); (b) in the position of less
trauma, the heart rate is nevertheless profoundly reduced and some abnormalities
in conduction are evidenced; and (c) while the animals survived, the 'EKG events
recorded allow for the possibility that permanent damage to the conductive
system of the heart may have occurred.

4,971
Stoll, A. M.
1957
INVESTIGATION OF H=21•A -1=N.A•;
(Naval Air Development Ctr., Johnsville, Pa.)

N'
0 COMBINED ACCELERATIONS
July 1957

4,972
PHYSIOLOGIC AND PATHOLOGIC
1958
Stoll, Alice M. and J. D. Mosely
EFFECTS IN CHIMPANZEES DURING PROLONGED EXPOSURE TO 40 TRANSVERSE G
J. of Aviation Medicine 29(8):575-586, August 1958

ABSTRACT: Chimpanzees were used in acceleration tests to determine, the maximum
forces to which it was anticipated that man might be exposed. The immediate
effect of the present study was to extend the experimentally observed survival
limit for the chimpanzee to at least 40 G for sixty seconds at maximum G with
damage resulting when the animal sustains the G force in the
relatively little
Undoubtedly from the evidence obtained, it may be inferred
fully supine position.
that a shorter exposure at this G level could 'be endured without loss of conscious,ness or incurrence of an incapacitating injury.

4,973
PHYSIOLOGIC AND PATHOLOGIC EFFECTS IN
1958
Stoll', A. M., & J. D. Mosely
J. Avia. Med.ý
CHIMPANZEES DURING PROLONGED 'EXPOSURE TO 40 TRANSVERSE G.
29(8):575-586, Aug. 1958
ABSTRACT: To learn more of the effects of accelerative forces, five chimpanzees
were exposed to 40 transverse G for periods up to 60 seconds in length.
Electrocardiographic and respiration measurements were maide during exposure and
pathological effects were noted during autopsy 18 to 44 hours after exposure.
The condition of the animals after exposure was evaluated clinically also.
Certain conclusions in regard to preferential position during exposure to acceleration are also given.

.. 1,509
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4,974
Stone, Gerald 1961 A ST-Y OF THE STATIC STRENGTH CPARACTERISTICS
OP THE HUMAN NECK.
(Papet, Symposium on Biomechanics of Body
Restraint and Head Protection, Naval Air Material Center,
Philadelphia, Penn. June 14-15, 1961.
ABSTRACT: This paper is concerned with the development of procedures and
techniques for determining the maximum static exertive force of the human
neck.
Detailed description of a spe;ialized device fabricated for the
purpose of determining maxiaram neck moments is presented along with
experiw.l-n1l results obtained using this device.
in all, ten subjects were utilized to obtain tht experimental data. The
subjects were all well motivated and typical of the general pilot population.
The data obtained details static maximum exertive neck moments
which
are pertinent to engineering design in connection with ejection from high
speed aircraft.
Of particular interest in the presented data is the
large difference extension moments, the extension moments being approximately four times the flexion moments.
Also shown is a trerd which indicates
greater muscle strength exists on the left side of the neck.
A requirement is shown for more detailed studies to enable a better
biomechanical understanding of the complex structure which comprises the
human neck.
Included in these studies should be dynamic analysis of the
neck under the influence of impulse and cyclic loading conditions.

4,975
Stone, I.
1955
Aviation Week,

HELMET DESIGNED FOR SUPERSONIC BAILOUTS.
pp.33-35 , 12 Dec. 1955

ABSTRACT: A new full-face helmet has beer developed to afford complete head and
face protection for the pilot of today's high-speed aircraft. Retention of
the conventional helmet and oxygen mask combination is among the prime requisites
for survival in high-speed high-altitude bailouts and other emergencies, pilots
say.
North American Aviation will be the first to evaluate the new helmet.,
developed by Protection, Inc. The two firms have been collaborating on the project since the supersonic bailout of NM test pilot George F. Smith (,
Nov. 14,
p.14).
Frequently, windblast has ripped away helmet and oxygen mask, exposing
pilots to hypoxia (lack of oxygen) and head and face injuries.
Integration othe helmet and mask could eliminate the loss of these components in the face of
strong windblast.
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4,976
11SAF REVEALS NEW X-2 CRASH DETAILS.
1956
Stone, I., & E. Clark
Aviation Week 65(19):26-27, 5 Nov. 1956
New details nn the loss of the Bell X-2 rocket research plane and the
ABSTRACT:
Apparently high-speed pitching of the
death of USAF Capt. M. G. Apt are revealed.
There is some indication that
capsule.
the
eject
to
pilot
aircraft caused the
prevented the pilot from
have
may
forces
g
negative
excessive
to
blackout due
procedures.
ejection
the
completing

4,977
1958
GRAVITY, HEAT, AFFECT SPACE CABIN DESIGN.
Stone, I.
Aviation Week 69(14):30-31, 6 Oct. 1958.

4,978
1962
THE EFFECTS OF ANGULAR MOTION OF
Stone, R. W., Jr. and W. Letko
AN
ASTRONALUT TO PERFORM SIMPLE TASKS
ROTATING SPACE VEHICLES ON THE ABILITY OF
Paper,
Annual Meeting of the Inst. of Environmental Sciences, Chicago,
Ill.,
10-13 April 1962.
ABSTRACT: Use of angular motion to simulate effects of gravity in weightless
space is a possible solution to the prevention of deterioration of muscle tone,
muscle atrophication, and debilitation of the cardiovascular system that man
Tests are conducted
may face when exposed to long periods of weightlessness.
to determine the maximum rotational rate that will not induce motion sickness
by head and body movement when rotating a space vehicle 24 feet in diameter.
Test results showed that stimulation of the vestibular organs of the inner
ear can be caused by rotational rates beyond 10 r.p.m. The cross-coupled
dynamics involved when moving the head or body in a rotating vehicle may
cause the vestibular stimulation. Also there was a decrease in effectiveness
in task performance as the vehicle rate of rotation increased. Thirteen of
Also, the subjects
29 subjects tested failed to complete the entire experiment.
that completed the tests experienced a reduction in effici2ncy at the higher
rotational rates (beyond 10 r.p.m.). All subjects experienced malaise and
The results
nystagmus, both being particularly bothersome beyond 10 r.p.m.
furthee suggest the need for experiments wherein the head motion is controlled
to remain below certain of the tolerance bound'-ries suggested, so as to
determine if efficiency can be maintained below the tolerable limits.

4,979
Strand, 0. T. May 1950 IMPACT EFFECT OF TWO TYPES OF PROTECTIVE HELMETS.
(U. S. Air Force, Air Materiel Command, Wright Field, Ohio)
AFIR 6020.
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1942
Streltsov, V.V.
THE LAST 25 YEARS.

AVIATION MEDICINE AND PHYSIOLOGY INRUSSIA DURING
Byull. Eskper. biol i med., (5-6)14:7-15

In 1924
ABSTRACT: Russian aviation medicine did not exist under the Czars.
the first psychophysiologic laboratory for the study of the aviation problems
This group first studied the physiology and hygiene
of the Red Army was founded.
of high flight - oxygen need under reduced barometric pressures, physiologic
role of accelerated motion, and night vision in relation to the lighting of
In 1929 to 1930 there were studies on the ear and its relation
the cabin interior.
Other studies took up the function of the heart and
to aviator's disease.
circulatory system. In 1931 began the studies in the barometric chamber on
breathing, metabolism, digestion and function of the central nervous system and
receptors.
In 1933 the first flight instruction in the barometric chamber was established
Investigations were pursued on the
and other such schools soon followed.
and vegetative nervous systems.
on
the
central
starvation
influence of oxygen
Other experiments studied the effect of oxygen starvation on the digestlve
tract. Another field of study was the physiology of parachuting, begun in 1931,
particularly a kinocyclographic analysis of parachute falls.

4,981
THE FUNCTION OF THE EYE IN AVIATION.
Streltsov, V. 1944
Abstract: Quart. Rev.
Am. Rev. Soviet Med., 2:126-133,

Ophth.,

1:44,

1945

ABSTRACT: Acute visual disturbances occur in pilots who perform high velocitr
Two types of
turns at high altitude or take an airplane out of a dive.
When this force is
visual disorder result from increappel force of:gravity.
directed caudad, the pilot has the sensation of a dark veil moving past the
eyes from below upward; as speed is accelerated the visual field is greatly
obscured or completely blacked out. This is due to an acute anemia of the
When the force is directed
retina, following a rush of blood from the head.
objects, and
surrounding
on
or
eyes
the
before
cephalad, red spots appear
of
engorgement
vascular
to
due
is
this
red;
colored
be
to
appears
the sky
th0 choroidal vessels.
The ocular function under flying conditions is also affected by high powered
sources of light such as searchlights* Experiments have shown that when the
eyes are exposed to the beam of a searchlight, the person is unable to see
illuminated objects previously distinctly perceptible for 20 to 30 minutes.
So far no ideal light filter to overcome this has been found.

4,982
THE EFFECTIVENESS OF DRAMAMINE IN
1949
Strickland, B.A. and G.L. Hahn
20 :371
Science,
THE PREVENTION OF AIRSICKNESS.
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4,983
Strickland, B. A., Jr.,
J. Aviation Med.

G. L. Hahn & H. Adler
21(2):90-97.

1950

STUDIES ON AIRSICKNESS.

SUKMARY: 1. Observations on the symptomatology of motion sickness during these
studies have left the impression that the terms vagotonia and sympatheticotonia
as applied to this condition are rarely applicable.
No such distinct differentiation in symptmotology was noted among 485 subjects subjected to motion stimuli.
2.
A new method of researqh on airsickness, the use of experimentally
produced aircraft motion in actual flight, has been devised.
3.
Dramamine (B-dimethylaminoethyl benzohydryl ether 8-chlorotheophyllinate) is a very effective preventive of airsickness.
4.
Based on a preliminary controlled study of twenty'susceptible subjects,
Dramamine appears to be no more effective than a placebo in preventing swing
sickness.
5.
Under the conditions described, hyoscine hydrobromide in doses of 0.65
Mg. is from 10 to 12 per cent better than Dramamine in preventing experimentally
produced airsickness.
6.
Among 206 subjects given 100 mg. doses of Dramamine there occurred an
8.7 per cent incidence of undesirable side effects.
With 0.65 mg doses of hyoscine
hydrobromide the only undesirable side effect noted among eighty-eight subjects
was dryness of the mouth which occurred in 15 per cent.
7.
In a controlled study of thirty subjects, Dramamine did not adversely,
affect the performance of a complex coordination test o,- a reaction time test.

4,984
Strickland, B. A., Jr., & G. L. Hahn, & H. Adler
1951
EFFECTS OF DRAMAMINE ON
AIRSIOM'ESS.
(School of Aviation Medicine, Randolph Field, Texas)
Project
No. 21-32-007, Rept. No. 1, Feb. 1951; ASTIA AD-98 533
SUMMARY:
1) A new technique of research on airsickness, namely, the simulation
of flight under turbulent conditions by experimentally produced aircraft motion
in actual flight, has been devised. 2) Dramamine proved to be a moderately good
preventive of airsickness, reducing the sickness rate to 28.7 percent in contrast
to 55.6 percent for subjects receiving placebos.
3) From a preliminary study of
20 susceptible subjects, dramamine appeared to be no more effective than placebo
in preventing swing sickness.
4) Under the conditions described, hyoscine hydrobromide in doses of 0.65 mg. was superior tu 100 mg. doses of Dramamine in preventing experimentally produced airsickness.
5) Of 206 subjects receiving Dramamine
(100 mg) 8.7 percent experienced undesirable side effects.
With hyoscine hydrobromide (0.65 mg) the only undesirable side effect noted armng 88 subjects was dryness
of the mouth in 15 percent.
6) In thirty subjects, Dramamine did not affect
adversely the performance of a complex coordination test or that of a reaction time
test.
7) When placebo only was administered, the incidence of airsickness was
influenced by the time interval between the last meal and the flight.
Time since
last meal was of little consequence in influencing incidence of airsickness in
subjects given Dramamine.
8) When placebo was administered the subject's expjectation of becoming airsick influenced his chances of actually becoming airsick.
When Dramamine was given as a preventive, the subject's expectation of becoming
airsick did not affect his chances of becoming airsick.
(AUTHOR)
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4,985
Strollo, M. 1955 VARIOUS EXPRESSIONS OF INSTINCTIVE LIFE IN RATS AND
Riv. Med.
THEIR RELATION TO ACCELERATION: EXPERIEIAL STUDY.
Aeronaut. 18 (4).

4,986
Strollo, M.
1957
TREND OF BLMANUAL COORDINATION IN SUBJECTS EXPOSED
TO DECELERATION AFTER ANGLULAR ROTATION.
( Andamento della coordinazione
bimanuale in soggetti sottoposti a decelerazione dopo rotazione angolare)
Rivista di medicina aeronautica (Roma), 20(4): 641-663, Oct. - Dec. 1957

ABSTRACT: Thirty subjects of a mean age of 27 years performed a bimanual
coordination test to evaluate their tolerance to deceleration following
angular rotation.
Studies were made with a modified Casella's chrono-accelero
graph connected to an instrument for the free binmnual coordination test.
Tolerance was ascertained from two basic values, (1) the time which elapsed
from the moment of deceleration to the moment of task performance, and
(2) changes in task performance deduced from the number of errors and'from
the observed behavior.
This tes;t is valuable in presenting relative data of
personal psychophysical characteristics, under the stress of brisk deceleration, which are essential for piloting and for selection of flying personnel.
It also constitutes an efficient instrument for objective training by an
exact determination of a candidate's capacities.
4,987
Strollo, M.
1959
PROSPETTIVE DI INTERESSE PSICOLOGICO IN MATERIA DI VOLO
SPAZIALE (PSYCHOLOGICAL ASPECTS OF SPACE FLIGHT)
Minerva Medica 50(31):
1141-1146
NOTE: Reel 11, Flash 6
ABSTRACT: A number of problems of appliud physiology connected with the feasibility of launching a manned vehicle into space, probably with the intention of
reaching other planets, are discussed and a brief review is made of the serious
problems involved.
The need for studying a number of particular aspects of man
in space is stressed, in the first place from the standpoint of "survival", and
secondly, of 'operativeness".
A preliminary picture is also drawn of the presumable psychological reactions of man to space flight. This picture is fcrcedly
limited and fragmentary on account of the uncertainty of the first, tentative,
experimental approaches and the lack of reliable data.
These psychological
changes are classified according to three different structural levels of the
human personality:
1) psycho-physiological (senso-perceptive reality); 2)
emotional-affective (psycho-emotional resonances and balance); 3 ) intellective
(performance and operativeness).
(Minerva Medica 50(31):1157, 1959)
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OF DIFFERENT
1961 tSOME EFFECTS PRODUCED BY RADIAL ACCELERATIONS
Strollo, M.
SIGNIFICANCE AT ThE VISUAL-•OTOR LEVEL.1
Rev. Med. Aero (Paris) 2:40-43, Dec. 1961

4,989
THE AIR FORCE BOX SCORE PRESENTATION
1952
Strong, H.L.
(Conference on High Speed Escape, Wright Air Development Center,
Wright-Patterson AFB, Ohio, 29-30 September 1952).
ABSTRACT: Experiences with conventional bailout are compared with bailout by
means of an ejection seat on the basis of U.S. Air Force records and questionaires. The majority of fatalities due to ejection occurred in bailout below
2000 ft. A device for the automatic separation of the pilot from the ejection
Failure of the canopy jettisoning system
seat would alleviate this problem.
If the pilot could eject through
was another cause of fatal or delayed escape.
Standardization of
the canopy, the number of accidents would be reduced.
releases and other devices, as well as elimination of unnecessary equipment
Accidents could
might remove mental obstacles often responsible for accidents.
be further reduced by ejection seat training particularly when procedures and
location of releases are changed; improvement of parachute training ( over 50%
of all escape injuries are conmected with landing) is badly needed; and adequate
oxygen training under the supervision of a specialized technician, who could alsc
cope with problems related to the use of altitude suits, would be most important1

4,990
Strong, James 1955 1 G IN ALL DIRECTIONS
88:676, May 20, 1955
Aeroplane

'ABSTRACT: A half-humorous review of space travel aspects of acceleration.
The author believes that space ships should be designed for I G acceleration
and deceleration in spite of fuel economics.

4,991
Strughold, H. 1936 LUFTFAHRTMEDIZINISCHE FORSCHUNG (Aeronautical Medicine
Research)
Internationaler Sportarzte-Kongress, II. (Berlin) 2: 212-215
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4,992
1946
Strughold, H.
(War Dept.,
TIME.

SPEED IN AERIAL WARFARE AND PHYSIOLOGIC REACTION
Air Forces) TSEAA-660-99, Appendix A, 28 Feb. 1945

4,993
Strughold, H.
1950
THE MECHANORECEPTORS OF SKIN AND MUSCLES UNDER FLYING
(Washington, D. C.:
In German Aviation Medicine, World War II
CONDITIONS.
U. S. Government Printing Office, 1950)
pp. 994-999

4,994
Strughold, H.
1951 THE HUW-.,N TIME FACTOR IN FLIGHT I. THE LATENT PERIOD OF
OPTICAL PERCEPTION AND ITS SIGNIFICANCE IN HIGH-SPEED FLYING (School of
Aviation Medicine, USAF Randolph AFB, Texas)
Special Report,
January 1951

4,995
Strughold, H.
1955
THE MEDICAL PROBLEMS OF SPACE FLIGHT.
International Record Med. 168:J70-575

4,996
Strughold, H.
1956
A SIMPLE CLASSIFICATION OF THE PRESENT AND FUTURE STAGES
OF MA1NNED FLIGHT.
In School of Aviation Medicine, Randolph AFB, Texas,
Epitome of Space Medicine, Item 31
See also J. Avia. Med. 27:328-331 , August 1956

ABSTRACT: An 'examination of environment, speed,
the evolution of rocket-powered space flip't.

and distance as factors

SECONI) ABSTRACT: The final achievement of a space flight to the Moon or to Mars
will be the end result of a gradual evolution.
The stages of this evolution arc
examined under three main categories in this article:
(1) the physiological and
r.echanical properties of the environment;
(2) the speeds attained by rockets;
(3) and distances they travel over and away from the earth.
(CARl)

in

-
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4,997
1956
MEDICAL PROBLEY.S INVOLVED IN ORBITAL SPACE FLIGHT
Strughold, H.
In School of Aviation Medicine, Randolph AFB, Texas, Epitome of Space
Medicine, Item 32
See also Jet Propulsion 26:745-748, 756, 788, Sept. 1956
Discussion of medical problems involved in circumplanetary or orbital
ABSTRACT:
the state of weightlessness, its sensomotor effect, and
space flight including:
its effect upon the general wellbeing of tatellite-vehicle occupants; the optical
properties of the environment and the visual appearance of light sources; physiological day-night cycling; and problems of human engineering of the space
cabin involving pressurization, supply of oxygen, removal of carbon dioxide,
photosynthetic gas exchange, and the event of sudden decompression of the cabin.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space medicine Bibliography)
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag,
Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)

4,998'
1958
FROM AVIATION MEDICINE TO SPACE MEDICINE
Strughold, H.
Air University Quarterly Review, Summer 1958
See also J. Avia. Med. 23(4):315-318, 329, 1952

ABSTRACT:
A brief outline of the development of space medicine is given.
The
lower layer of the atmosphere supports propeller (up to 60,000 feet) and jet
(up to 80,000 feet) flight and is the realm of conventional aviation medicine.
Space medicine is concerned with additional dimension, vertical, and its province is rocket flight which has no vertical limit.
The transition from lower
atmosphere to space conditions is gradual and various physiological functions of
the atmosphere cease at different altitudes.
These 'space-equivalent' altitudes
are:
for anoxia, 52,000 feet; body fluids boil at 65,000 feet; heavy primaries
of cosmic radiation penetrate to 120,000 feet; ultraviolet solar radiation, to
135,000 feet; optical appearance of the sky, 400,000 feet; and penetration of
meteorites, 500,000 feet.
The so-called upper atmosphere of physicists is, for
all physiological purposes, equivalent to free space.
Aviation at present is
in an amphibious stage, in a transition between conventional flight and space
flight.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine
Bibliography) (Technisch Documentatie en Informatie Centrum voor de Krijgsmacht,
den Haag, Netherlands) Rept. No. TDCK-'.6903; ASTTA AD-227 817; Feb. 1959)

4,999
Strugh,old, H.

1958

MAN IN SPACE

Flug-Revue 9:12-14

Sept.

1958.

/

.
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5,000
Strughold, H.
1959 BIOASTRONAUTICS ADVANCES IN RESEARCH
Aviation Medicine) Document 47999(U), March 1939

(USAF School of

ABSTRACT:
In this publication fifteen special progress reports are published
which deal with problems immediately applicable in rocket flight and satellite
flight.
Other rerorts about progress in fields which will be of usefulness in
All of these special reports may serve as a
more advanced space operations.
source of information for physiologists and physicians working in a space
medicine or bioastronautics, and also to the physical scientists, rocket
engineers, military officials and government administrators concerned with

the national space program.

5,001
1959 SPACE MEDICAL RESEARH
Strughold, H., & 0. 0. Benson
New England J. Med. 261(10):494-502, 3 Sept. 1959

5,002
Stubbs,

1951 MOTION RECORDING DEVICES USED BY THE RCAF AND\ THE
R. A.
RES.
MED. LAB. IN MOTION SICKNESS STUDIES. (Defense Res.
DEFENCE
October 1951.
Med. Lab., Toronto)

'5,003

Stubbs,
J.

R.A.
1953
DYNAMIC CENTRIFUGE TRIALS OF ANTI-G VALVES
Aviation Med. 24(4):334-339, 370

ABSTRACT:
The effects of various input pressures and ambient temperatures
on the Aro M-8 and Clarke M-4 anti-g valves were investigated using wooded
dummies and human subjects (wearing G-4A and G-4B anti-g suits) on the RCAF
centrifuge.
The valves were subjected to centrifugal accelerations of 3 to
Each valve was subjected to more than 1,200 centri8 g at I g increments.
fuge runs.
The results indicated that the Aro M-8 valve has some advantages
over'the Clarke M-4 valve in meeting the anti-g valve requirement of a modern,
high speed aircraft.

5,004
Strumza,

M. V.

1961

Presse. Med.

[PROBLEMS POSED BY SPEED (ACCELERATION,

69:317-320,

Feb.

11,

1961

DECELERATION)]

.
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5,005
Stubbs, R. A.
VEHICLE.

1960
SOME ENGINEERING CONSIDERATIONS FOR THE MANNED ORBITING
Can. Aeronaut. J.
6:375-379, Nov. 1960

ABSTRACT:
Cabin pressure, temperature, and constituent gases, along with man's
tolerance to accelerations during launch, orbit, 'and reentry are discussed in this
paper.
(CARl)

5,006
Stubbs, S.M.
1963
INVESTIGATION OF THE SKID-ROCKER LANDING CHARACTERISTICS
OF SPACECRAFT MODELS.
( National Aeronautics and Space Administration,
Washington)
Technical Note D-1624,
April 1963

ABSTRACT:
A "belly-landing" technique in which the vehicle was caused to skid
and rock on its curved lower surface (heat shield) in order to convert sinkingspeed energy into angular energy was investigated on a hard-surface runway for
speed ranges that might be encountered in the use of a paraglider letdown system
Landings were also made in calm water.
Landing motions and acceleratiun data
were obtained over a range of landing attitudes, horizontal velocities, and
vertical velocities.
Stability limits for various center-of-gravity locaLions
.,cre determined for hard-surface landings.
A brief experimental study was made
of the effect of a small shock absorber on accelerations and rocking motions.

5,007
Stuckman, E.C.
1959
PROJECT ,MERCURY, PILOT SUPPORT SYSTEM DEVELOPMENT LIVE
SPECINEN
EXPERImENT.
(McDonnell Aircraft Corporation)
Report 6875,
Serial No. 11, 1959.

ABSTRACT:
Four live female Yorkshire pigs were subjected to impact landing' tests
simulating the ý.ercury capsule landing in a laboratory investigation of the
energy absorbing characteristics of columned aluminun honeycomb.
Two specimens
sustained impact accelerations of approximately 38g without injury while the
other two sustained impact accelerations of approximately 58g with only minor
internal injuries.
None of the specimens were rendered senseless by the impact.
Preliminary biological analysis of the specimens indicates the improbability of
serious effects from any of the injuries of the test subjects.

5,008
Sturm, R.
1944
INCREASED G.
ABSTRACT:

DESCRIPTION OF A DEVICE FOR MEASURING BLOOD PRESSURE UNDER
(Acceleration Conference, Rochester, Minn.)
23 Feb. 1944

An inflatable cuff covers the wrist of the subject.

Cuff pressure and
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Systolic blood pressure is taken as that presfinger pulsations are recorded.
Blood
off finger pulsations.
sure just below the cuff pressure which cuts
hand at
the
anchoring
by
determined
pressure at any level of the body may be
that level.
maintained at heart level during 5
Trial ruins show that blood pressure is well
This does not look as if venous return were
to 6 "g" on the centrifuge.
impaired.

5,009
AN INSTANTA.NEOUSLY RECORDING CARDIOTACHOMETER
1944
Sturm, R. L., & E. H. Wood
APPLICABLE TO THE STUDY OF HEART RATE CHANGES IN HUIA1N BEINGS DURING
EXPOSURES TO ACCELERATION (Mayo Clinic) CAM No. 371; Sept. 1944
For human centrifuge studies of acceleration a record of instantaneous
ABSTRACT:
cratiorj
The circuit diagrams and an explanation of the
heart rate is necessary.
R
by
th
activated
is
instrument
The
are
given.
cardiotachometer
of a suitable
by ear opacity, volume,
wave impulse of the ECG but can be adapted for activation
By appropriate modification the instrument can be
or pressure pulse impulses.
1,-d to rccord the instantaneous rate of occurrence of any phenomenon which
produces or can be caused to produce changes in electrical potentials.

5,010
1945
DETERMINATION OF MAN'S BLOOD
Sturm, R. E., E. H. Wood & E. H. Lambert
ACCELERATION.
POSITIVE
DURING
CENTRIFUGE
PRESSURE ON THI HUMAJN
Fed. Proc. 4(l):69, March 1945.
ABSTRACT: An apparatus consisting of the following parts has been devised for
the indirect determination of man's systolic blood pressure on the 'nurkan centri(1) an inflatable cuff surrounding the wrist; (2) a magnetically operated.
fuge:
inflating valve, which on opening raises the cuff pressure 40 mm. of mercury;
(3) a constant leak, deflating the cuff approximately 10 mm. of mercury per
second; (4) a photo-electric opacity pulse detector on a finger distal to the
cuff and (5) an adjustable electonic synchronizer, which opens the magnetic
inflating valve in response to impulses received from the photo-electric pulse
detector.
The
In operation, the cuff pressure is raised above systolic blood pressure.
When a systolic pressure
constant leak then slowly reduces this pressure.
The pulse
peak pushes a pulse wave past the cuff, it is detected in a finger.
activates the magnetic valve, which instantly raises the cuff pressure 40 mn.
By simultaneously recording the finger pulsations and the wrist
of mercury.
cuff pressure a determination of systolic blood pressure at the wrist is obtained
every three or four heart beats.
During exposure to positive acceleration the blood pressure at the level of the
eyes fell approximately 20 to 30 mm. of mercury per g increase in acceleration.
The maximal fall occurred within seven seconds and was followed by recovery of
Thus like other
the blood pressure iLvel while acceleration was maintained.
physiologic changes in man during positive acceleration, the blood pressure
displays a period of failure followed by a period of compensation.
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5,011
Sturm, R. E.,

& E.

H. Wood

(Acceleration Lab.,

1946

AN INSTANTANEOUSLY RECORDING CARDIOTACHOMETER.

Mayo Aero Medical Unit,

Rochester,

Minn.)

ABSTRACT:
An instrument has been developed which continuously and instantaneously
records the heart rate.
In principle, the device consists of an electrical circuit

which 'deflects a galvanometer at a constant rete; the swing of theIgalvanometer
is interrupted and returned to the zero position instantaneously (second) by
50
the R-wave of the electrocardiogram.
Thus, the length of the galvanometer deflection is proportional to the interval between successive R-waves and when used with
a suitable camera the device plots a graphic record of the heart rate with each
heart beat.
The instrument was designed to allow convenient study of the rapid changes in
heart rate which occur in man during exposure to positive acceleration and for
this purpose has been extensively and satisfactorily used in this laboratory for
some years.
It has been found that throughout the period of progressive failure
which is encountered during the first six to eleven seconds of exposure tpositive gram the heart rate rapidly iucreases.
If the acceleration is maintained,,
the period of compensation then occurs and this increase is checked and the heart
ratp is usually slowed.
Alchoueh as u.ed 0Jn these studies the instrument is activated by the R-wave
impulses of the electrocardiogram, it can easily be adapted to record the pulse rate
from opacity, volume or pressure pulse impulses.
Also, 'y appropriate' modification
it can be used to record the instantaneous rate of occur-once of other phenomena
which produce or can be made to produce changes in electrical potentials.
(Federal Proceedings 5(l): 102,' 1946)

5,012
Suchs, L.D.
1952 HISTORICAL SKETCHES OF ThM, CATAPULT DEVELOPMENT PROGRAM
(Pitman-Dunn Labs., Frankford Arsenal, Philadelphia, Pa.) 29-30 Sep. 1952,
ASTIA AD-14 357

5,013
Sudan,

E. J.
1942 LES EFFECTS PHYSIOLOGIQUES DUS AUX GRANDES VITESSES
(The physiological effects of very high velocity)
Schweiz. Aero Rev. 229-230, 1942.
ABSTRACT:
Aeronaut.Engng, Rev. 179,
1942.

5,014
Suddath, J. H.
1960
BODIES IN SPACE.

A THEORETICAL STUDY OF THE ANGULAR MOTIONS OF SPINNING
NASA TR R-83
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INFLUENCES OF VIBRATIONS:
1937
Sued&, M.
PERIODS OF ANIMALS
(Kyoto-Ikadaigaku
MH1t. md. Acad. Kioto

EFFECT ON BODY WEIGHrf AND LIFE
Zasshi)

21:1703,

1704

ABSTRACT:
A train in motion produces two types of vibration:
vertical or,
up-and-down, and a side-to-side lurching movement.
To test the effects of
these motions upon the body-weight and the life
period of animals, the
following experiments were performed.
1. One group of rabbits was placed in a box constructed so as to shake
vertically with a vibrating amplitude of 2 cm and at a vibration
speed of
140 times per minute.
A second group of rabbits was placed in a box prepared
to reproduce the lurching vibrations of trains, i.e.,
the box moved from sideto-side with an angle of inclination 7034"1 4', and at a vibrating speed of
140 times per m~nute.
These two boxes were shaken continously by electric
power and the effects upon the animals noted.
It was found that the vertical vibration caused by relatively slight
injuries.
The body weight decreases rather slowly at first,
but after a
certain period the decreasing stops despite the continuance of the vibrationsý
The body weight thus lost was not recovered even after a long rest.
Some of
the animals lived for a long period under these conditons although some of
them died of disease which developed while they were being shaken.
Those animals subjected to the lurching motions died after 9 to 21 days
(mean 16.5), the rate at which the body weight declined was much higher than
in the case of the animals shaken vertically.
Just prior to death, the weight
of the animals suffered an additional sudden decrease.
From these results, and from my former conclusions concerning the life
period of spermatozoa subjected to vibrations, we may conclude that the vertical
motion of trains has but relatively little
harmful effect upon passengers while
the lurching motion has a much more serious effect.
2.
Two groups of white rats under an absolute fast we subjected to
continous horizontal vibrations.
The vibrating amplitude o the first
group was
2 cm, and of the second 4 cm.
The first
group died in 2.5 ays, and the second
in 2.0 days, while those rats on an absolute fast' not being subjected to
vibrations ( the controls lived for about 6 days.
These results demonstrate the
injurious effects of vibration upon the life period of animals.
The longer the
period of vibration is continued, the greater the rate at wiich the body weight
diminishes.

5,016
Sueda, M.
1938
EXPERIMENTAL STUDY OF TEE EFFECT OF VIBRATIONS UPON THE
BLOOD PRESSURE OF RABBITS.
Mitt. Med. Akad. Kioto, Z4:672-676
ABSTRACT:

A group of male rabbits were placed in a box

repared to reproduce

the lurching vibrations of trains and the box was moved 'or 24 hours continuos
ly.
At certain intervals during and after the shaking o0eration, the maximal
blood pressure was examined.
The results were as followi:

.1,522
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1. In the case of a large number of animals (a) the maximal pressure
rises during the course of the shaking process.
In the case of the remainder
(b) the pressure falls.
Following 24 hours of continuous shaking, the blood
pressure returns essentially to its original point in both groups.
2.
In the case of convalescent animals, the blood pressure rises slightly in group "a" and remains at this point even after 24 hours of repose.
In,
group "b" the blood pressure rises slightly at the beginning of the process,
then falls, a fall from which it does not recover even after 24 hours' of
repose.

5.017
bullivan, G., T. A. Schulkins, and T. Freedman
1961
INTERNALIZED ANIMAL
TELEMETRY SYSTEM-BIOMEDICAL AND SURGICAL CONSIDERATIONS.
Aerospace Medicine 32 3:249, March 1961.
ADSTPRACT: This paper describes an experimental chronic instrumentation
system that makes use of a single channel telemeter to eliminate the disadvantages usually seen in conventional animal instrumentation systems.
Discussed are the size and shape of the telemeter unit, the selection of
site of implementation and the physiological parameter selected for experimental transmission.
The electrode type and location and the introduction
of artifacts are discussed as well as the surgical procedure and post
operative convalescence.
Finally the physiological data obtained and the
significance of this data in evaluating the response of the cardiovascular
system to severe environmental conditions of loud noise, severe vibration
and large G forces is reviewed.

5,018
Sullivan, G.H., C.J. Martell, & G. Weltman
1963
MYOELECTRIC SERVO
CONTROL.
(Spacelabs, Inc., Van Nuys, California)

ABSTRACT: Under high accelerative forces, it becomes extremely difficult for
a pilot physically to move his arms and hands to exercise control over his
craft.
By attempting to move his arms, the pilot generates muscles action
,potentials, or myoelectric signals, which may be utilized as a control source.
The basic arm movements desired, and the muscles involved, were determined and
the -yoelectric activity patterns characteristic of the movements measured.
Transforms were performed on the "raw" signals and control logics which relates
myoelectric signals to desired servoaction were written. A simulator trainer
was constructed which accepts the myoelectric inputs from sets of three or
four muscles, indicates the desired ar- n"ovement, performs the preset logic on
the elicited myoelectric signals, provides success-failure feedback and drives
a splint in uniplanar up-down movement.
The development of the control logics
and servo system mark a significant advance in prosthetic control with direct
application to amputees and malformed (Thalidomide) children.

(Aerospace Medicine 34(3):267, March 1963)
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Sullivan, James

1962

MAN AGAINST SPACE--HIGH G AND ZERO G.

Science World, Vol 4, No.

5

4 April 1962

5,020
Sumserfield, M.

1957

Astronautics 2(4):

PROBLE4S OF LAUNCHING AN EARTH SATELLITE.

Nov.

PART I

1957

5,021
Sunmerfield, M.
1957
PROBLEMS OF LAUNCHING AN EARTH SATELLITE.
Astronautics 2(5):
Dec. 1957

PART II.

5,022
Sunderman, ;.F.
1958 BIBLIOGRAPHY OF SPACE LITERATURE
AF Mag. , 41: 168-174, March 1958
ABrTRACT: Books on missiles, rockets, satellites, astronautics, space, spaceflight, and closely related fields, listed by subject area and by the year
published.

5,023
Suvorov, P'.M. 1958 EFECT OF ANGULAR ACCELERATION ON THE SECRETORY
AND MOTOR ACTIVITY OF THE HUMAN STOMACH Bull. Exper. Biol. and Med.
45(5):531-532, May 1958.
ABSTRACT: Secretion of gastric juice was measured in human subjects during
and after angular accelerations of 3-. g fur 30 seconds.
Gastric secretion
was stimulated by inflation of rubber bag in the stomach or by ingestion
of a 5% alcohol solution.
Acceleration was found to produce an inhibition
of gastric secretion for 10-30 minutes, followed by a sharp increase in
activity. Increased secretion was generally accompained by increases in
the free and total aciudiLy and peptic activity of the joice.
Periodic
contractions of the sto~rach were unchanged.
Repeated accelerations at
intervals of 5-o day,,
i no significant effect on the gastric resporse to
acceleration.
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Suvorov, P. ..
1958
VLILNIE RAPDLL"NYK11 USKORENII NA SEKRETSIU SLIUNNNYKH,
Z}1ELEZ I PERIODICHESKIE SOIASIICIEENIL\ Z1ELUDKd% (The Effects
ZITLUDOC1LWI~m
of Radial Accelerations on Salivary and Gastric Gland Secretion and on
Periodic Gastric Contraction).
Biull. eksp. biol. mcd. 46(9):28-34, Sept. 1958.
ABSTRACT: The author studied the effects of radial accelerations on the secretion of parotid glands, gastric glands, and on periodical stomach contractions.
Radial accelerations in the craniocaudal and daudocranial directions caused
inhibition of the reflex salivary secretion and of periodic stomach contractions.
A spontaneous secretion of the gastric juice was noted in high accelerations in
dogs with a Basov stomach fistula. Disturbance of the para-sympathetic innervation in a dog with an isolated Heidenhain stomach pouch resulted in the absence
However, a prolonged inhibition of gastric
of spontaneous gastric secretion.
It is assumed that the changes described
secretion was toted in these conditions.
above are connected with the changes in the nervous system particularly in its
parasympathetic and sympathetic portions.

5,025
"EFFECT OF ANGULAR ACCELERATION ON THE SECRETORY AND
Suvorov, P. M. 1959
MOTOR ACTIVITY OF THE HUMAN STOMACH.
April 1959
A.M.A. Proceedings ,
Abstract.: Five pe qons were subjected to radial accelerations. During
accelerations and :or ten to thirty minutes after their discontinuance
there was complete absense of gastric secretion followed by a period
of increased secre ion (about three times more than under normal conditions).
Upon repeated stirmilation, only insignificant normalization of these changes
took place. The periodic contractions of the stomach remained unchanged.

5,026
Suvorov, P. M., & M. G. Papkov 1960 (CENTRIFUGE TESTS ON FLYING PERSONNEL
WITH FUNCTIONAL CNS DISTURBANCES.) Voyenro-meditsinskiy zhurnal
1960 (8):7 -76.
ABSTRACT: A study of the effect of radial acceleration on personnel
During
with functional C S disturbances, but fit for flying duty.
acceleration the normal regulation of the cardio-vascular system is impaired.
The use of the centrifuge in aviation medicine allows more direct investi*.....ation of the ability of personnel to withstand radial acceleration and
hence their more accurate medical assessment. (CARl)
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5,027
Suvorov, P.M. and M.G. Papkov
1960
THE VALUE FOR ME'DICAL EXPERTISE
OF EXAMINING FLIGHT PERSONNEL WITH FUNCTIONAL DISTURBANCES OF THE NERVOUS
SYSTEM IN A CENTRIFUGE.
Military Medical Journal (8):117-122,
JPRS #7609,
August 1960

5,028
Surosky, A. E., D. A. Hill, & J. S. di Rende
1959
GRAVITY-ZERO GRAVITY
ENVIRON-EN'TAL CONTINUUM.
In 1959 Proceedings of the Institute of Environmental Sciences, Annual Technical Meeting, April 22-24, 1959, La Salle Hotel,
Chicago, Illinois (Institute of Environmental Sciences, Mt. Prospect, Ill.)
pp. 189-192

ABSTRACT:
Gravity, a universal environment, is rapidly assuming a critical role
as an environmental parameter.
Its decrease with increasing altitude and its
rapid effective variation from zero to several g's leads to some unusual design
problems.
This paper conjectures on the nature of gravity and future utilization
of its gradient.
The effects of the gravity-zero gravity continuum on men and
equipment are discussed.
Some thoughts are presented concerning the "gravity"
environment in the test laboratory.
(AUTHOR)

5,029
Suzuki, J., & G. Totsuka
1960
POSTROTATORY NYSTAGMUS: MODIFICATIONS OBSERVED
IN EXPERIMENTS WITH REPEATED ROTATORY STIMULATION.
Acta oto-laryngol.
51:570-578

5,030
Suzuki, J. I., & A. Komatsuzaki
1962
CLINICAL APPLICATION OF OPTOKINETIC
NYSTAGMUS: OPTOKINETIC PATTERN TEST.
Acta otc-laryngologica (Stockholm)
54(l):49-55, Jan. 1962
.',.STRACT: Optokinetic nystagmus was provoked by constant acceleration followed
by constant deceleration of an electrically controlled rotating drum.
Nystagmus
thus induced was recorde," on a chart fed at the speed of 0.1 cm./sec.
Two-channel
electronystagmography waq ,,-i with time constants of 6 seconds and 0.015 seconds
in order to approximate the former to eye leviation and the latter to eye speed.
Eye speed of the slow-phase-induced nystagmus in normals increases and decreases
in close approximation to the angular speed of the drum. The patterns obtained
were denominated "optokinetic pattern" (OKP), and the procedure "OKP test".
OKP was modified by a weak spontaneous vestibular nystagmus in proportion to its
degree.
When optokinetic stimulation was applied to spontaneous nystagmus of
ocular or central origin, OKP appeared to show characteristic patterns according
to causative lesions.
An analysis of these patterns, therefore, is expected to
contribute to differentiation and identification of spontaneous nystagmus.
(ATfHOR)

-
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5,031
PROTECTION OF PASSENGERS AND AIR CREW FROM AIR
1950
Swearingen, J.J.
BLAST EFFECTS OF EXPLOSIVE DECOMPRESSION.
(Civil Aeromedical Research Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma) Project No. 50-516, CARl Report No. 1,
Aug. 1950.
ABSTRACT:

Sudden loss of pressure as the result of structural failure in

pressurized aircraft results in the immediate exposure of personnel to two
major stresses: wind blast and lack of oxygen. The Civil Aviation Medical
Reseach Laboratories have recently studied the effects of the air blast of
explosive decompression on "passengers" seated at various distances from
windows of the same dimensions as those found in some current transport
The first method of protection considered is location of the seats
aircraft.
The second is application of
beyond the boundaries of the danger area.
the simple principle of increasing the time of pressure equalization.
Application of this latter principle appears to be practical, need not
interfere with vision, and will not cause uneasiness since passengers will
not be aware of its use.

5,032
1956
MOTIONS OF THE HEAD AND TRUNK
Swearingen, J.J. & D.J. Morrow
ALLOWED BY SAFETY BELT RESTRAINT DURING IMPACT.
(Civil Aeronautics Medical Research Laboratory, Federal Aviation Agency,
June 1956.
Project. No. 53-204.
Oklahoma City, Okla)

This study was conducted to record and describe the actual path of
ABSTRACT:
motion of the head and trunk as it is propelled forward or to the side over
Records of these orbits of motion for one hundred
a safety belt in a crash.
nale subjecta are presented in the three figures inmediately following:
Because of the low forces (about I g) used to displace the body in this study,
the measurements presented here must be considered as minimal protective
In the crash situation t'wo factors will certainly act to permit
distances.
These are : (a) the greater forces involved
greater movements of the body.
in crashes, and (b) the practice of passengers wearing their lap safety belt
In this connectiun
more loosely than the standard maintained for these tests.
laboratory tests were conducted, and even under the I g forward loading, it
was demonstrated that the soft tissues of the abdomen are compressed until
the safety belt is virtually a straight line across the iliac crest of
Hence the forward displacement of the body will be increased
the pelvis.
one inch for every two inches of safety belt not pulled through the buckle.
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5,033
Swearingen, J.J., E.B. McFadden, J.D. Garner, & J.G. Blethrow
1960 HUMAN
VOLUNTARY TOLERANCE TO VERTICAL IMPACT.
(Paper, 31st Annual Meeting of the
Aerospace Medical Association, Anmericana Hotel, Bal Harbour, Miami Beach,
Fla., May 9-11, 1960).
Aerospace Med. 31(12):989-998
ABSTRACT:
Results of several facets of testing of human tolerance to vertical
impact forces in standing and sitting positions are presented.
Tentative
strength of the legs at various knee angles was determined in the standing
position by static and dynamic tests.
In addition x-ray studies of bone deformation during static loading were made.

5,034
Swearingen, J.J., E.B. McFadden, J.D. Garner, J.G. Blethrow and W. Reed 1960
PROTECTION OF SHIPBOARD PERSONNEL AGAINST THE EFFECTS OF SEVERE SHORTLIVED UPWARD FORCES RESULTING FROM UNDERWATER EXPLOSIONS.
(Federal Aviation Agency, Civil Aeromedical Research Inst., Oklahoma
Contr. NA-onr-104-51, Jan. 1960
City, Okla)
ABSTRACT:
Human voluntary tolerances to vertical impact were determined while
standing with knees locked, standing with knees bending, squatting, and seated
in a rigid chair. Various energy-dissipating materials and devices were evaluated for protection against vertical impact.

5,035
Swearingen, J. J. & E. B. McFadden 1960 S1UDIES OF AIR LOADS ON MAN.
(Civil Aeromedical Research Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma) CARI Report 63-9, See also Human Factors,
2(2):84-91.
May 1960.
ABSTRACT:
Data obtained in three different studies related to measurement
of forces on the body due to air movement are summarized.
The effects of
short duration blast forces on personnel seated or standing at various
distances from openings during pressure loss, blast forces necessary to
disorient the body from numerous positions, effects of clothing on the
drag forces, and measurements of forces and moments on the body during wind
tunnel tests are disc4ssed and compared.

5,036
Swearingen,

J.

J.

& E.

B. McFadden

1960

STUDIES OF AIR LOADS ON MAN. -----...

Human Factors, 2(2):84-91, May 1960
See Also Civil Aeromedical Research Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma.
CAR1 Report 63-9
ABSTRACT:

Data obtained in

three different studies related to measurement
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of forces on the body due to air movement are summarized, The effects of
short duration blast forces on personnel seated or standing at various
distances from openings during pressure loss, blast forces necessary to
disorient the body from numerous positions, effects of clothing on the drag
forces, and measurements of forces and moments on the body during wind tunnel
tests are discussed and compared.

5,037
Swearingen, J. J., E. B. McFadden, J. D. Garner, and J. G. Blethrow 1960
DETERMINATION OF HUMAN TOLERANCE TO VERTICAL IMPACT FORCES (FAA,
Oklahoma Ciy, Oklahoma Contract NAonr 25-58, Task No. NR 102-074.
ABSTRACT: Relative strength of the legs a~t various knee angles was
determined in the standing position by three different test procedures.
Man's weakest knee angle was found to be 600.
X-ray studiesI of the legs and feet during vertical loading failed to reveal
any bending of the femur or tibia or compression of cartilages in the knee
or ankle.
There was a slight lateral bending of the fibula and the tarsal
and matatarsal bones were displaced downward.
Human voluntary tolerances to vertical impact were determined while (1)
(2) standing with knees bending, (3) squatting,
standing with knees stiff,
In addition, various energy-absorbing
and (4) seated in a rigid chair.
materials and devices were evaluated for protection against vertical
impact.
These tolerances and evaluations are being summarized.

5,038
H,`MAN TOLERANCE TO VERTICAL IMPACT.
1961
Swearingen, J.J. & R.G. Snyder
(Paper, Symposium on Briomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Pa., June 14-15, 1961)
ABSTRACT: The results of several studies concerned with the voluntary physiological tolerance limits and transmission of impact forces parallel co the
Over 500 tests of 13
body's logitudinal axis (caudal-cranial) are presented.
male subjects were conducted utilizing an instrumented drop test apparatus.
Impact forces at the foot and seat level and attenuation at shoulder level was
Results of the seated impacts showed that subjects
measured for each subject.
seated oii a rigid chair seat reached voluntary tolerance (complaints of severe
pains in chest, head, abdomen, and lumbar spinal areas) when the shoulder accelerometer reached 10-12 G at over 600 G/sec. with mean initial impact loads of
95 G (.0075 sec, 19,000 g/sec jolt). Various ,materials and methods including
Styrofoam, polyvinyl chloride, undrawn nylon, horsehair and rubber, hydraulic
bleed pistons, and Stafoam were studied in an attempt to increase the deceleraOf these, Stafoam indicated most promise as
tion time and subjects tolerance.
Standing impact tolerance was studied with knees
asignificant damping agent.
Attempts to determine static leg loading
locked stiffly znd with knees flexed.
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Strength of the legs
through double exposure x-rays was essentially negative.
human tolerance
and
tests,
dynamic
and
static
both
in
angles
knee
at various
Brief discussion
to impact in the squatting position were also investigated.
are noted.
CARl
at
of more recent vertical deceleration research activities

5,039
1962 DETERMINATION OF CENTERS OF GRAVITY OF MAN.
Swearingen, J. J.
(FAA, Civil Aeromedical Research Institute, Oklahoma City, Okla.)
62-14 August 1962.

5,040
Swearingen,
,ATIC

J. J., A. H. Hasbrook,

R. G. Snyder,

& E.

B. ,:EcFadden

BEHAVIOR OF TILE HiUN',AN BODY DURIN;G DECELEPRriO:;.

Medicine

33: 188-197,

Fub.

1962

KIINE-

Reprint A(rospac).

lV62

See also (Civil Aerome2dical Researco Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma) Rept. 62-i3; ASTLA AD-283 936; June 1962
ABSTRACT;
The geometry of motion of the head, trunk and appendages was .stablished for one hundred male subjects restrained by a safety 5elt during forward
and side dynamic loadings.
Lethal 3truc, ires of present aircraft seating and
cockpit arrangements are revealed by correlating crash injuries with these kinematic data.
In addition an analysis of the forces created by body kinematics during forward deceleration sheds new light on seat anchorage problems.
(AUTHOR)

5,041
Sweeney, H. M., & H. S. Mayerson
1937
Amer. J. Physiol. 120:329-335

EFFECT OF POSTURE ON CARDIAC OUTPUT.'

5,042
Sweeney, H.M. and E.J. Baldes
1946
INVESTIGATIO:; OF HUlV'•. TOLER.ACE
DURING HIGH LINEAR DECELExAT:ON - A STUDY OF Hi'iUXý TOLEIRA'CE TO FORCES
DEVELOPED IN AIRCRP'FT CRASHES.
Special CA-M Report,
14 Juno 1946

5,043
Sweeney,

H.M.

NEGATIVE G.

1948
PRINCIPLES OF PROTECTION AGAINST EFFECTS OF
Federation Proc., 7.121

ABSIKACT: A colored motion picture was mide to shoý, methods of protectin4 :_;ainst
the effects of negative acceleration.
The development of hemorrhage ,.nd ptechiae
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Motion pictures of
in the sinuses and conjunctivae is shown in man and animals.
under g show
the blood vessels of the brain of a monkey with a lucite calvarium.
against
protects
that within the closed box of the skull fluid counter-pressure
canullavein
frontal
The technique of radial arterial and
blood vessel ruptures.
of a
use
the
with
together
tion using an Ungar type double needle is demonstrated
arterialand
venous
of
Gauer-Wetterer inductance pressure gauge for measurement
This film shown pictures
pressure in man while undergoing negative acceleration.
greater tolerance
the
demonstrating
of humans undergoing abrupt accelerations
principle of protection
The
g
of
application
of
achieved by shortening the period
direction of the g-forc
the
to
body
the
of
axis
long
the
of
afforded by inclination
is demonstrated.

5,044
1949 ,H!UKN CENTRIFUGE IN OPERATION AT AERO ý!.DICAL LABORASweeney, H. M.
Technical Data Digest pp. 15-24,
TORY TO DETERMINE "!' TOLERANCES.
1 April 194'9
High-speed postwar aircraft have intensified the problem of deterABSTRACT:
mining exactly how many g's a pilot can tolerate in an average turn lasting
The Air Materiel Corn-and's Aero Medical Laboratory
from 10 to 15 seconds.
uses a human centrifuge, which simulates the flight of a fast plane in a
turn, to find out if anti-g suits, either presently used or proposed, are
capable of protecting an airman' from blackout and subsequent unconsciousness.
(DACO)

5,045
HUMAN DECELERATOR
1951
Sweeney, H. M.
J. Avia. Med. 22(1):39-41;,49, Feb. 1951
A device for controlled linear deceleration has been developed,
ABSTRACT:
with which the three important factors of acceleration, magnitude, rate of
change and duration, can be independently varied through a known reproducible
range, permitting a quantitative application of all combinations of factors
for the evaluation of the effect of each factor.

5,046
Swann,

H. G. i944 P1YSIOLOGICAL EFFECTS OF HIGH NEGATIVE !ASK PRESSURES
.XRING A SIMULATED FREE FALL.- (U. S_ Army Airforce -Air Materiel ..
Command, Wright Field, Ohio) TSEAL-3-696-68, Report #1, Nov. 1944.

.

/
/

¶
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5,047
Swarm, H. G. 1945 PHYSIOLOGICAL EFFECTS OF HIGH NTGATIVE MASK PRESSURES
(U. S. Army Airforce, Air Materiel
DURING A SIMULATED FREE FALL.
Command, Wright Field, Ohio) TSEAL 3-696-38A, Report #2, March 1945.

5,048
STUDIES PROBE MAN'S FUN•CTION IN SPACE.
1957
Sweeney, R.
Dec. 30, 1957
Aviation Week, 67(26):45-47,49.
Research activities are described on problems of man's 'existence
ABSTRACT:
California
and function during space flight as carried out by three SouLhcrn
Aircraft
Douglas
the
and
North American Aviation, Convair,.
contractors:
These studies, taking place before manned space flight is attempted,
Compai.
for
-m proposals (as in the case for' North American) to a service
range
specific investigitions

to company-under-written

general

thinking efforts.

to
Convair projects described include investigations of (l)human tolerance
combined
to
tolerance
huhrman
(2)
accelerations;
complex and transverse
environmental stresses in today's high-performance aircraft; (3) criteria
on
concerning selection and training of bio-satelliLe crews; (4) calculations
of
design
in
factors
human
a manned nuclear-propelled space vehicle; and (5)
Douglas Aircraft
-inimum capability required for a manned orbital vehicle.
at altitudes up
supersonic
phases:
three
into
Co. work has been categorized
up to one million
altitudes
at
flight
5,
Mach
over
hypersonic,
to 100,000 ft.;
feet; and pure space flight.

5,049
Sweeney, Richard 1958 SPACE MONOPOLIZES CONTROL STUDY
68:34-35, Feb. 10, 1958
Aviation Week
It was indicated at a L.-AF Control-Display Integration Symposium
ABSTRACT:
in early February that space flight technology stýudy proposals would be along
reference and coordinate systems; acceleration control;
the following lines:
and flight path reference.

5,050
1958 PILOT OUTLINES ORBITAL TEST PROGRAM
Sweeney, Richard
68:51-57, April 28, 1958
Aviat. Wlk.
Suntaary of a paper by A.W. Blackburn in which is outlined a fourABSTRACT:
phase program for flight testing an operational vehicle system proposed to
place a man ,ed aircraft in orbit. Design and performance parameters are taken
from vonBraun's Mars project and scaled down.
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5,051
CENTRIFUGE CHECKS ORBITAL PILOT STRESSES.
1959
Sweeney, R.
55, 59, 8 June 1959
70(23):52-53,
Week
Aviation

5,052
Sweeney, R.
July 6,

1959
1959

CENTRIFUGE TESTS PiLOT RE-ENTRY CONTROL Aviat. Week 71:89,

5,053
BIOLOGICAL AND ARTIFICIAL
1960 ASTRONALUTICS ITNFORMATION.
bweitzer, Dorothy 1.
INTrELLIGENCE
Dec. 1960, Literature
(Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena)
506
251
AD
ASTLA
NASw-6
Contract
254,
no.
search

5,054
BIOLOGICAL AND ARTIFICIAL
1961 ASTRONAUTICS INFORMATION.
Sweitzer, Dorothy I.
INTELLIGENCE
May 1961, Suppl. to
(Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena)
ASTIA AD 262 179
NASw-6
Literature search no. 254, AD 251 506, Contract

5,055
FINAL REPORT--PHYSIOLC:ICAL, BIOCHEMICAL AND
1951
Switzer, R.E.
ANATOMICAL EFFECTS OF ACCELERATION ON THE BODY RELATIVE TO PILOT
(A reprint of USN project by
POSITION IN HIGH-SPEED AIRCRAFT.
the University of Southern California). Pub. no. M 35-51, 10 July 1951.

5,056,
COSM1IC MEDICINE AND ITS TASKS (Kosmichna
1961
Syrotynin, M. M.
Medytsyna ta Yiyi Zavdannya)
Trans. of Fiziologichnyy Zhurnal (USSR) 7(l):3-8, 1961.
(Joint Publications Research Service, New York, N. Y.)
9418
JPRS:
June 14, 1961
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5,057
Taborelli, R. V., I. G. Bowen, & E. R. Fletcher
BLAST--DISPLACEMENT" (OPERATION PLI4BBOB).
Report WT-1469; Project 33.3; 22 May 1959

1959
(U. S.

TERTIARY EFFECTS OF
Civil Effects Test Group)

ArSTRACT: The objective of Project 32.3 was to determine the velocity-time and
distance-time histories of anthropomorphic dummies and equivalent spheres (ideal,equal to that of the dummy)
:ted nx)dels having an acceleration coefficient'•2
>.splaced by blast winds.
The durrn-ies and spheres were located at stations within
:._,gions of about 5 and 7 psi overpressures.
e technique used for recording the movement of these objects vas phototriangula.ion.
Analysis of the films obtained gave the velocity and distance in the case
,f one shot.
In a second shot the field of view was obscured by smoke (perhaps
ý.st too) before any motion could be recorded by the cameras.
,n one phase of the experiment, equivalent spheres were caught in flight at near
2-udic'ed Iwximum velocity by missile traps.
The depth of sphere penetration in
:.ie ca ')rated capture medium was then used to compute the sphere velocity.

-5,058
Tabusse, L., & R. Mainard
1956
LES EFFETS DE LA VITESSE ET DES ACCELERATIONS
S[UR LE SYSTE.'-E CARDIOVASCULAIRE.
(THE EFFECTS OF SPEED AND ACCELERATIONS ON
Ti.e CARDIOVASCULAR SYSTEM.)
La sante de l'homme (1-)
92:5-7, Jan.-Feb.,
1956
APSTRACT: The effects of high speed and accelerations on the cardiovascular
'yste;.. as shown by research and actual supersonic flight are briefly outlined.
Changes have been observed in the electrocardiogram, arterial pressure, cardiac
rhythm, and vasomotricity.
It is concluded that supersonic flight is dangerous
for the cardiovascular system, and may cause ischemic hypoxia which will eventually
lead to anoxemic hypoxia.
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5,059
Tabusse, L., R. P. Delahaye & R. Pannier
1962 [APROPOS OF EJECTION FROM AN
AIRPLANE AT SUPERSONIC SPEEDJ
Rjv, Med. Aero (Paris) 2:53-57, Nov.-Dec. 1962 (France)

5-. 060
Tadokoro, Y.
1943 EFFECTS OF ACCELERATION ON THE CARDIAC FUNCTION IN HUMAN
SUBJECTS.
II. ON THE ELECTROCARDIOGRAPH AND APICAL ELECTROKIMOGRAPH.
Kokuigaku, l(l):71, Oct. 1943.
ABSTRACT: Ten healthy males were subjected to 4 positive G for 10 seconds.
Electrocardiogram from chest lead and apical electrokymography was examined
using carbon microphone.
In EKG, the delayed intraventricular conduction,
R wave lowered, disappearance of T wave was noticed. Apical kymography showed
diminished shape in aortic wave and tension wave.

5,061
SOME FEATURES OF THE ACTION OF THE
1934
Tait, J. and W.J. McNally
UTRICULAR MACULAE (AND OF THE ASSOCIATED ACTION OF THE SEMICIRCULAR
CANALS) OF THE FROG.
Philos. Trans. Roy. Soc. B. 224(513):241-286

5,062

Takahashi, J.
Kokuigaku,

THE EFFECTS OF ACCELERATION ON THE HUMAN BODY.
1944
2(1,2):158, Aug. 1944.

ABSTRACT:
1) Comparison of appearance of blackout between while normal breathing
and Valsalva maneuver under positive G stress was studied.
2) Changes of pulse rate under positive and transversL G stress were
recorded.
3) Neurological study during and after G stress were done.
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5,063
Takahashi, J. & K. Tanimura
1944
EFFECT OF CENTRIFUGAL ACCELERATION ON THE
i:TERNAL ORGANS IN TUMAN SUBJECTS.
Kokuieaku, 2(1,/):160, Aug. 1944.
ABSTRACT:
Under the stress of positive 4 G with normal breathing, cardiac silhouette markedly decreased in transverse and longitudinal diameter and cardiac
area, but vertical diameter decreased a little.
The heart axis approached to
the vertical from horizontal.
During maximal expiration under the same G stress,
transverse and longitudinal diameters show little
changes and cardiac areA
decreases slightly. The main axis of heart approaches the horizontal.

5,063
Talbot, J.X.
EUROPE.

ABSTRaCT:

1958
UNEXPLAINED AIRCRAFT ACCIDENTS IN THE U.S.
J. Aviation MNd. 29(2):111-116.

The following points deserve emphasis.

AIR FORCES IN

The reported experiences

of USAFE flyers show convincingly that hypoxia and spatial disorientation and,

to a lesser extent,

decompression sickness,

are continuing threats to flight

safety and crew effectiveness.. There is a serious and compelling requirement
to improve the logistics and maintenance of personal protective flying equipment.
T'ae reported USAFE experiences firmly support present policy that requires

thorough refre.hcr training of jet aircrew personnel in flight physiology and
protective equip-..enc every 18 months.
In the USAFE experience may be found ample
justification for both fundamental and applied research for a better understanding of human performance capabilities and limitations, and for improving the
design and reliability of the equipment that is essential to flying safety and
aircrew effectiveness.

5,064
Tantzen, R.G.
1959 DATA REDUCTION REPORT OF SPACE-TIME SLED DATA (Air Force
Missile Development Center, Holloman Air Force 2ase, N. Mex.) Misc. rept.
no. 59-2-21, proj. no. 5201, 29 July 1959, ASTIA AD-222 590
A-STRACT:

This paper is the data reduction of the space-time system for a

Lr~icular sled run on the Holloman Track.
It contains a listing of the recorded times the sled passed interrupters

-iaced at
by a least
listed at
confidence

13-foot intervals along the track. These raw times are smoothed
squares process.
Velocities and accelerations are computed and
13-foot intervals.
Explanations of computation procedures and
limits are given.
Graphs of velocity and acceleration are included.
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5,065
Tantzen, R.G., W.C. Crehl
1961
MASTER FILE OF DATA OF TILE HOLLONILA, TRACK
(Air Force Missile Development Center, Hollomnn AFB, New Mexico)
ASTIA AD 255 757.
TR-61-10, April, 1961.
ABSTRACT: This master file serves as a basis for computing data in any desired
coordinated system.
In addition to the survey data printed in this report, the
information is available on IBM cards, on Remington Rand magnetic tape (Uniservo)
and on IBM magnetic tape (704).

5,066
Tate, K.A.
1951 PERFORMANCE AND STRUCTURAL INTEGRITY TEST OF TYPE HG MK-l
CATAPULT (Naval Aircraft Factory, Philadelphia, Pa.) 24 July 1951; Rept.
M-50399 ASTIA AD-102 384

no.

ABSTRACT
The object of the tests was to prove the integrity and determine the
performance characteristics of the subject catapult.
The tests were also conducted to obtain the characteristics of the MK-4 Arresting Gear for operation
under conditions required for use with the HG-MK-l Catapult. The HiG-MX-l catapult performance is shown.
Characteristics of acceleration and oil back pressure
for ten consecutive launchings at various "G" values requested by another agency
aze also shown. Sample acceleration histories of 2300 and 3020 pound deadloads
are shown. The acceleration curves obtained vary from a pure trapezoidal form
due to the presence of vibratory peaks particularly during the first portion of
the run. Arrestation will impose a minimum deceleration of 2.5 G's on the load.

5,067

Tatum, A.L.
1949
MOTION SICKNESS.
Wisconsin M. J., 48: 930

5,068

CRASH INJURY.STUDY. KLM ROYAL DUTCH AIRLINES CONTaub, J., et al. 1954
VAIR 240 ACCIDENT AT SCHIPHOL AIRPORT ON MAY 25, 1953.
(KLM-Royal Dutch Airlines and Dutch Dept. Aviation (RLVD); July 1954)
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5,069
v. Tavel, F.
1947
THE IMRTANCE OF THE TIME FACTOR FOR DISTURBANCES DUE
TO ACCELERATION DURING MILITARY FLIGHT.
Schweizerische Medizinische
Wochenschrift 77(22/23):611-614

ABSTRACT:
It was pointed out that the time factor is of practical importance
tor the development of disturbances, particularly unconsciousness during flights
related with high accelerations acting on the pilot.
For better understanding
of this factor in prevention and causality of flight accidents and for indoctrination a handy chart was developed and described.
The datas were gathered from
*o-servations in several test flights during short and long acting accelerations
.and from some indications in the literature.
The possible causes of some disturbances and their relations to anoxia are discussed.
(AUTHOR)

3,070
A VISUALIZATION STUDY OF WIND BLAST
1957
'Ijylor, D., & S.R. Harris
EFFECTS ON FLIGHT CLOTHING AND PERSONAL GEAR (U) (Arnold Enginnering
Development Ctr., Arnold Air Force Station, Tenn.) AEDC-TR-57-13,
Aug. 1957.
ASTIA AD 135 335

3,071
'Taylor, E.J., R.F. Chandler, L.W. Rhein, R.H. Edwards & V.L. Carter 1963
THE EFFECTS OF SEVERE IMPACT ON SEARS
Paper: 34th Annual Meeting of the Aerospace Medical Association, Statler-Hiltou
Hotel, Los Angeles, Calif., April 29-May 2, 1963
ABSTRACT: As one phase of the NASA impact studies, a series of high level
deceleration test were performed with bears on the Daisy Deceleration test
facility. A series of 11 tests were accomplished at impacts as high as 92 g's
and velocities as high as 68.5 ft/sec.
The test subject was oriented in the
-_G (eyeballs up), +G (eyeballs left), -t (eyeballs right), and right and left
obfique positions (eyXDalls up and right, 9yeballs up and left).
No significant
Diological effects were noted in any runs at moderately severe levels (35-50g);
,t -92gG_, one animal died after a marked vagotonic shock, complicated by severe
fractures, visceral lacerations and pulmonary trauma.

" 1,538
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.5,072
PHYSICAL AND PHYSIOLOGICAL DATA FOR BIOASTRONAUTICS.
1958
Taylor, E. R.
18 March 1958
(School of Aviation Medicine, Brooks AFB, Texas)
ABSTRACT: The purpose of this publication is to gather together, under one
cover, useful data pertinent to space flight, both physical environments of
various portions of space, and the needs and limitations of the human organism.

5.073
EFFECTS OF IMPACT - RELATIVE BRADYCARDIA
1962
Taylor, E. R., & L. W. Rhein
(Paper, 33rd Annual Meeting of the Aerospace Medical Assoc., 9-12 April 1962,
Atlantic City, N. J.)
ABSTRACT: While awaiting acceleration and impact, the heart rate tends to
increase due both to work of respiration against restraint and to epinephrine.
Immediately after impact, there is a slowing of the rate lasting several seconds,
This relaafter which the rate returns to or even exceeds the pre-impact rate.
at
of
respiration
phase
to
related
directly
be
to
shown
been
has
br'adycardia
tive
The effects of atropine
impact; if at full inspiration, the effect is maximal.
The relationship to blast injury is discussed. The use of this effect
are shown.
(J. Aerospace Medicine 33(3):355-356, Mar.196V)
in human sled testing is presented.

5,074
Taylor, Ellis R. & Leroy W. Rhein 1962 THE NATURE OF RE"-LEX BRISK;ESS
(6571 st Aeromedical Research ,,ab., Holloman Air Force Ba.e, New Mexico)
Project 7850; Task 785001 Dec. 1962
ARL-TDR-62-27
ABSTRACT: An accelerometer sensor was used in the testing of patellar and other
A qualitative difference was.noted in the time-history
deep tendon reflexes.
and wave form produced by patients with the clinical picture of "increased
The "brisk"
briskness" due to well-demonstrated upper motor 'neuron pathology.
this
maintains
but
normal,
as
time
same
t:ie
in
reflex achieves maximum force
force at approximately the same level for .04 to .10 seconds; at this time
In contrast, normal subjects exhibit damping instantandamping occurs quickly.
Thus, the phenomenon of briskness
eously after reaching peak acceleration,
is a prolongation of peak acceleration, h.-nce of peak force.

i
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5,075
THROMBOCYTOPENIA FOLOWING ABRUPT DECELERATION.
1962
Taylor, E.R.
(6571st Aeromedical Research Lab.,
COMMUNICATION.
PRELIMINARY
A
Rept. No. ARL TDR 62-30,
Holloman Air Force Base, N. Mex.)
ASTIA AD 293 880
December 1962.
A3STRACT: A series of six progressively severe abrupt acceleration tests
was conducted on seven human sled subjects in the forward-facing position,
with the final two impacts on each subject being -20Gx peak, at an onset rate
Thrombocyte counts made before, 1 hour after and 24 hours after
of 800G/sec.
impact revealed a one-hour post-impact decrease of major proportion, with full
recovery to mean pre-impact thrombocyte concentrations by 24 hours post-impact.
An elevation of pre-impact (baseline) thrombocyte counts occurred after the
first and fifth tests. Various mechanisms for this effect are presented and
(Author)
areas of potential use are outlined.

5,076
Taylor, E. R., L. W. Rhein, & J. F. Ferguson
1962
THE EFFECT OF LIPACT UPON
TiLE PATELLAR AND OTHER DEEP TENDON REFLEXES.
(6571st Aeromedicai Research
Lab., Holloman AFB, N. Mex.)
Proj. 7850; ARL TDR 62-18; ASTIA AD-284 461;.
Aug. 1962
ABSTRACT:
Alterations of the deep tendon reflexes have been frequently obt..rved
in hum-ans after impact.
A series of experiments was conducted to study reflexes
in hunans undergoing a 15 seat G impact, with a control group undergoing a 5 seat
G inpact.
Using standard clinical examination and notation techniques, no quantitative differences were noted between the experimental and control groups.
In the
opinion of the medical examiners, however, a slight increase in 'briskness' was
found in the experimental group in contrast dith the control group.
Develupmnt
of a reflex sensor suitable for sled testing is necessary for further work in this
investigation.
(AUTHOR)

5,077
Taylor, E. R., L. W. Rhein, & G. R. Beers
1962
EFFECT OF ATROPINE UPON THE
RELATIVE BRADYCARDIA ASSOCIATED WITH IMPACT.
( 6 571st AeromediLal Research
Lab., Holloman AFB, N. Mex.)
Rept. No. ARL TDR 62-13; Proj. 7850; ASTIA
AD-282 884; Aug. 1962
ABSTRACT: The relative bradycardia inmmedlately following impact in the backwardfacing configuration at 15 G's is demonstrated to be abolished completely in
humans by the intramuscular injection of 1.6 milligrams of atropir.e sulphate
45 to 60 minutes preceding impact.
This evidence supports the hypothesis previous-ly advanced that bradycardia is due to a vagal reflex from anundetermined sensor
..
system and mediated through the vagus nerve to the heart.
(AUTHOR)

.

E R ,arJ
L.W P,1.in
(6h5.2 A
EXPERIME.N'TATTJN' COJTR)L,
(6571S
AYB, N. Mexico)
ARL TDR 62-19, Prt,

cXr
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A. Tf
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A STRACT:
The validity of using, as
a contr' ,
ticon and minimal impact as comp.,red with usir}, s, . t: ..
d
,.
,
aabur
at the completion of countdown was testt.d, an i.K Lu.rt
r
ion for comparison.
Subjects undergoing acceleration ;]AdI
found to have a statistically
significant inc rease in h(art ritt
:.
i
pojt-impact as compared with the subjects not fird.
Th,is
f td.i .
ri
to preliminary acceleration; since, experimental subjects undcrý', n,rIi ilin.1)
ac,-elerati6n also, control subjects should undergo actual accel.rat ion,
'ai impact.
(Author)

.5,079
Taylor, E. R.
1962
(U. S. Air Force)

BIODYNAMICS OF AEROSPACE FLIGHT
Project Nc. 7850, 31 Jan. 1962

5,080
Taylor, E.R. and R.F. Chandler
1962
A SIMPLE REFLEX SE:;SOR:
A DESCRIPTION AND TRIAL USE.
( Aeromedical Research Laboratory,
Holloman AFB, New Mexico) Technical Documentary Rept. no. XiýL-TDR-62-23,
ASTIA AD- 286-850, September 1962

ABSTRACT:
A simple device for the quanltitative measurer•cnt of dyt"'
reflexes was designed with locally available materials.
This devi(c
c..
,of a strain gage accelerometer and mounting, a battery source, anid an clctr,)cardiographic recorder.
Preliminary clinical investigation with this device indicates tlu
has both practical and theoretical advantages over other existin;
sensing and recording devices.

t.

rflex

5,081
Taylor, E.R.
1963
BIODYNAAMICS: PAST, PRESE:J A:ND FUTURE.
(6571st Aeromedical Research Lab., Aerospace 'd cal Div.,'Air Force
Systems Comrmand, Holloman Air Force Base, New 1-%:.Kic'o)
Report No. ARL-TDR-63-10, March 1963.
ASTIA AD 402 084

A;STRACT:

A brief operational definition of biodynanics

is

presented.

L("I
n-1.

g nc''dL
:ry ~f ie
f i d, iir.iudl ng a r( .. iew of weakresses
0,1 the t 1 .;1" ient r,,echani4.a1 dnal - iý a;yr,, .•.!, , pr,. -ent
Icrugca1
research
jctivitAhe.

di~ciplines

,are listed.
A defio•iin
is advanced.

ui working relationsnips
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5,082
Taylor, E.R.
1963
PROBLEMS AND TECHINIQUES OF HIMAN SLED SUBJECT
SELECTION.
(6571st Aeromedical Research Lab., Holloman AFB, N. Mexico)
Report. No. ARL TDR 63-5,
March 1963,
ASTIA AD-299. 472

ABSTRACT;
The present methods of human sled subject selection for abrupt
acceleration experimentation are enumerated.
The problem in validity of
selection from the population at risk, while maintaining safety, is discussed.
Selection examinations include medical history and physical examination, X-ray
photographs, anthropometry, neurological evaluation, electroencephalography,
clinical psychological appraisal, laboratory measurements, electrocardiography
trial
impact, and prolonged clinical appraisal.

'5,083
Taylor, E. R., R. F. Chandler, L. W. Rhein, R. H. Edwards, & V. L. Carter
1963
THE EFFECTS OF SEVERE IMPACT ON BEARS.
(Paper, 34th Annual Meeting of the
Aerospace Medical Association, Statler-Hilton Hotel, Los Angeles, Calif.,
April 29-May 2, 1963)

5,084
AU4 INSTRUMENT FOR INVIESTIGATING AUTOMOBILE BRAKE USAGE
1955
Taylor, H. R.
Electronic Engineering 27:470-476, Nov. 1955
UNDER PRACTICAL CONDITIONS.

ABSTRACT:
The instrument provides a'detailed record of when and how the brakes
on a car'were used so that the effects of speed, drive, route, traffic,
etc.
could be investigated.
A tachometer generator was driven by the propeller
shaft and also generated a voltage proportional to the angular speed of the rear
wheels.. This signal was differentiated electrically ro mreasure the angular
deceleration -f the wheels.
A voltage proportional to the power dissipation at
the brakes was derived from the product of the speed signal and the hydiaulic
pressure in the braking system which was measured with a potcntion ter transducer.
The temperature of the bulk of one brake drum was measured by a thermistor.
These
four signals were suitably amplified and applied to a four-pen recorder.

Taylor, J W.
1960
X-ERRADIATION AND ACCLI-ERATION; STRESS.
(Aviation Medical Acceleration L.b., Naval Air Development Center,
Johnsville, Pa,)
NADC-HA-6003, i March 1960.
ASTLA AD 234 596

ABSTRACT:
It was determined whether a correlation existed between the sttrss
due to ex-irradiation and the stress due to acceleration.
Sprague-Dawley
rats were exposed to an acute dose of 600 r + 20% x-irradiation and then
centrifuged at 20 G for 7 minutes.
The data resulting from this procedure
was then compared with data for two control groups, one centrifuged and one
irradiated.
There appeared to be no significant correlation between irradiation stress, and acceleration stress at the experimental levels used ir the
study.
(Author).

5,086
Taylor, N.B.G., J. Hunter and W.H. Johnson.
1957
ANTIDIURESIS AS A
MEASUREMENT OF LABORATORY INDUCED MOTION SICKNESS.
Can. J. Biochem. Physiol. 35:1017-1027

5,087
Taylor, W. J. R., W. H. Johnson, and E, A. Sellers
1960
CHANGES WITH VESTIBULAR STIMULATION
Aerospace Medicine
31(8):627-638
August 1960

CARDIOVASCULAR'

ABSTRACT:
Individuals susceptible to motion sickness were fouid to demonstrate
characteristic cardiovascular reactions in response to selected physical stimuli.
Thcsc reaLtions have been shown to differ from those in a comparable group of
Cne hundred randomly
subjects who were more resistant to vestibular stimulation.
selected RCAF aircrew candidates, ages seventeen to twenty-seven years, werc
s,•bjected to controlled vestibular stimulation; forty-one subjects by swing,
fifty-nine on a turntable.
Changcs in blood pressure, heart rate and A-V
conduction tine were analyzed.
With vestibular stimulation by either method,
both systolic and diastolic pressure rose; the heart rate initially
rose and then
fell.
The P-R interval shortened initially
and then became more prolonged.
These changes were compared with those occurring in the same subject after
The turntable
exercise, with carotid sinus pressure and with eyeball pres..uze.
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exercise, with
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The cardiovascular reaction pattern
reactive group.
carotid sinus pressure, and with :yehba II pressure of the subjects experiencing
motion, sickness was 1 ik'wise shown to dif•cr from that of the non-sick group.
between autonomic reactvity
study demonstrate a correlatior,
The finding-. of this
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Hall
C. AlIen, 4, V. E.
.,.
;Iý,:CY BY T71E TILT BOA1\D ,E.,OD

',

A STU"'Y OF ORTliOSTATIC
9
CAN Noo.
(Stanford University)

INSLTFII

and 71
of 91 beal thy ma]le subjects aged 18-28, 20 were fainters
Ou
.S'i,.CT
of the body causes
The accumulation of blood in the lower part
;o-:•-f.iit, rs.
and, to some extent, by'
can be prevented by leg bandaging
It
i:..)xia.
r
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.cal

training.

5,089
1951
Teare, D.
British M. J.

POST-MORTEM EXAMI'ATIONS ON AIR-CRASH VICTIM
(4733):/07-708,.Sept. 22, 1951

received
injuries
The author describes fatal
A,1'S2'RCT:
2e suggests that certain
mc:•.)ers in an airplane crash.
more dangerous in the event of a crash than others.

by passengers and crew
are
parts
of an aircraft

5,090
Technisch Documentatie en Informatie Centrum voor de Krijgsrmacht
(Technisch Documentatie en Informatie
MEDICINE BIBLIOGRAPHY.
ASTIA AD-227 817, Feb. 1959
(Netherlands).
de Krijgsmaci.

1959
SPACE
Centrum voor

Tedescihi, C.G.
1944 CIMUlATIVE EFFFCIS OF REiP'ATE-) lFaD TRA:Y.\, G•E M" K''
INTLNSITY; OBSERVATIONS ON LXPERIMEN-TAL ANIYALS Proc. Soc. exp. Biol. >,
57: 264-266

5,092
Tenney, S.*.-,
& C.R. Ponig,
1955
THE EFFECT OF 711E ANTrI-G SUIT ON THE
BALLISTOCARDIOGRAM.
REVERSAL OF NORMAL RESPIRATORY VARIATION AN.) CIIANGE
J. Aviation Med. 26(3):194-199
IN THORACIC BLOOD VOLUbE.

ABSTRACT:
The standard ".S. Air Force pneumatic anti-•
suit (typte G-4.A when
inflated to a pressure above 75 an. hg. caused a diminution or reversal of
the normal respiratory variation cf the systolic complexes of the BCG.
Indirect evidence has been presented to show that the pulmonary blood reservoir is enlarged at the time the respiratory variation is reversed from normal,
and with this observation an explanation has been sought for the change in
right and left ventricular force relationships.

5,U J
Tereshkovich,

JUMPERS,

K.A.

1936

DISTURBANCE OF VEGETATIVE

Klinicheskava medirqina,

(Moskva)

.ERVOUS

SYSTEM IN PAtRACHUTE

8:405-8

5,094

rereshkovich, K. I.
1937
The Plane
(Samolet)

THE HIGH-SPEED AVIATION AND THE PILOT.
6:20

5,095
Tereschovich, K. 1937 WIRKUNG DER BESCHLE:.ENIGUJNG AUF DES ORGANLSMS
of Acceleration Upon the Organs)
Vyestn. Vozd. Flota 19(4): 29-34.
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0 A, iI -bLA(,K')UT EQUIPMENT.
11 Med. , ;.S. National Research Council,
CAM # 426, 25 April 1945,

."

D.c.)

5,097
.1943
INntESTIGATION OF THE INTLUENCE OF HIGH WIND VELOCITY
Thaler,
Deutsche Luftfahrtforschung, Sept. 10, 1943.
ON THE UNPROTECTED HUMAN HEAD.

5,098
1942 PARA TROOPS AND PARA PHYSICIANS
Thatcher, J. 0. M.
1942
Nay. med. Bull., Washington 40:280-281,

5,099

19'W3
ThazL., F.V.
4:262-269.

ATMOSPHERIC 'AND IM?"_QSION BLAqT IN.TURIES._WJA9

8
•~C
(.•.j.,

5,100
1952
JUDG-1MENT OF THE POSTURAL VERTICAL
Thetford, P. E., & F. E. Guedry
DURIL"G EXPOSURE TO A MISLEADING VISUAL FRAMEWORK IN UNILATERALLY LABYRINTH(Naval School of Aviation Medicine, Pensacola, Fla.)
ECTOMIZED SUBJECTS.
Proj. NM 001 110 500.27., 28 July 1952. A,ýTLA ATI 169369

Four unilaterally labyrinthectcmized human Ss made judgments of
ABSTRACT:
In
the postural vertical in the presence of a tilted visual framework.
in
the
displaced
not
were
verticality
postural
of
estimates
gencral, the
direction of the injured side. The tilted visual framework did not have
unusual effects on the judgments rendered hence these Ss with one functional
labyrinth did not demonstrate a less stable conception of verticality than
previously observed 'normals.'

/
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5,101
Thetford, P. E., & F. E. Guedry
1952
THE POSTURAL VERTICAL IN UNILATERALLY
LABYRINTHECTOMIZED INDIVIDUALS.
(Naval School of Aviation Mecicine,
Pensacola, Fla.) Proj.
NM 001 110 500.26., .1June 1952
ASTIA ATI 159 447

5, 102
Thieme, F. P.
1950 LUMBAR BREAKDOWN CAUSED BY ERECT POSTURE IN MAN.
With
emphasis on Spondylolisthesis and Herniated Intervertebral Discs.
(University of Michigan, Anthropological Papers No. 4, University of
Michigarn Press, 1950.
ABSTRACT* It was found that the mechanical strains resulting from erect posture,
and lumbar curvature, particularly a shear component of the vertical compression
forces, are the contributory cause of the two types (spondylolisthesis and
herniated intervertebral discs) of low back breakdown which are discussed here.
A short discussion of the evolutionary adaptations Of man,
the assumption of erectposture, is included.

in relation to

S.103
Thomas, A.R.
1941 "BLAST CHEST": RADIOLOGIC ASPECT OF PULMONARY CHANGES
FOLLOWING EXPOSURE TO HIGH PRESSURE WAVES Brit. L. Rado.L 14:403-406

5,104
T1

1.. B., Jr.
1961
RESEARCH, DEVELOP-EENT, TEST AND EVALUATION IN THE NAVY
.. ,.esearch Paper: U. S. Naval Postgraduate School, 1961)
Rept. VF 3386

5,105
Thomas, L.J.
1962
A BIBLIOGRAPHY OF REPORTS ISSUED BY THE BEHAVIORAL
SCIENCES LABORATORY: ENGINEERING PSYCNIOLOGY, TRAINING PSYCHOLOGY
ENVIRONMENTAL STRESS, SIMfULATION TECHNIQUES AND PHYSICAL ANTHROPOLOGY.
(Behavioral Sciences Lab., 6570th Aerospace Medical Research Laboratories,
AMC, Wright-Patterson AFB, Dayton, Ohio) ASTIA AD-282 281, June 1962
CONTENTS: This bibliography lists, by functional groupings, the technical
reports, technical notes, contractor reports, memorandum reports, and journal
articles prepared by the Behavioral Sciences Laboratory, and its contractors
from 1945 through 1961.
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5, 106
T.oma, L.J.
1963 A BIBLIOGRAPHY OF RFPORTS ISSUED BY TITE BEHAVIORAL
SCIE..S T.A. RA.RY:
...... PSYC'OKLOGY, TRAINING PSYCHOLOGY,
SVli.NMXTrAL STRSS, SIMUL.TION TECHNIQUES, AN)D PFYSICAL AN,-1ihROPOLOGY
(,,B'ehavioral Sciences Laboratory, 6570th Aerospace Medical Research Lab.,
Aerospace Medical Div., Air Force Systemg Co:.-and, Wright-Patterson Air
Force Base, Ohio) March 1963
ALSTkCTC:
This bibliography lists,
by functional kroupings, the technical
reports, technical notes, contractor reports, memorandum reports, and journal
articles prepared by the behavior sciences laboratory, and its contractors,
from 1946 through 1962.

1 117

, JJ.om1 1960
EMERGENCY STOPPING OF AIRCRAFT W"HICH OVER-RUN AIRF I :ifD) RUNWAYS
(A.,:vi sorv Group f,)r Acronaii-ical R*e-arch and Developmont, Paris, France)
7 ".•:}
1960
Rept :io 2`6
ASTIA AD 232 995
'r':;ny ,of the varioiv,' wa',
that have either been tr-.-ed or proposed for
".:r•craft which ovc:rrun an airfield runway are discussed. Soft ground
r-r,
,re, •cie
are discussed and not regarded with favor. Mechanical
, re c.)nsidred where special fittings, such as an arresting hook. are
prv,¢<d Un the aircraft, and also where no such fittings are provided. Aircrair caiclir-, devices, such as arresting wires and barrier nets, are examine
and the energy absorption systems which might'be used are described. Some of the
more important points in the mechanics of these schemes are briefly mentioned.
(Author)

5. 108

1959 PHYSIOLOGICAL AND PSYCHOLOGICAL CONSIDERATIONS FOR
Thompson, A.B.
MANNED SPACE FLIGHT (Vought Astronautics Div. of Chance Vought Aircraft,

Inc.,

Dallas) CVA-E9R-12349,

1 June 1959

.n, A. B.
1962
A PROPOSED NEW CONCEPT FOR ESTIMATING THE LIMIT OF
:!'Xa\N TOILERANCE TO IMPACT ACCEKLERATION. (Paper present&'iU"t the Aerospace
Y:,d. A,,soc. C~mi., Atlantic City, N. J., It April 1962.)
A
Me•,dicin,., 33(11): 1349-1355, Nov. 1962
....
'' . ,ithr.atical techniques are heing developed for determining human wh le
-U%. rspon',w to various impact accelerations, but no satisfactory ;:-ethod is alail-

"-1,548
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able for defining the humarn response tolerance limit to impact loads resulting from
Limits set by tota. G -s. time, rate of onset, and vwlocitv
abrupt decelerations.
A concept is proposed whereby limits are set
change are ill-defined and variable.
by the force ekerted per unit area on the body by 'the restraint or support system
Correlation is made between blast tolerance, sled test
at maximum deceleration.
tolerance, and automobile accident and fall impact surn ivals which indicates that
-r shock and 45 to 55 pounds
28 to 32 pounds per square inch is the onset lev
*
for transverse accelerations
per square inch is the level for 50 per cent mot
In this concept G, rate of onset, and onset
of less than 0.07 second duration.
time are all dependent variables while impact force per unit area, delta velocity
LAero-pa c
(AUTHOR)
change and impact pulse time define the tolerance envelope.
Mediiire 33(3):355-356, March 1962)

5,110
Thompson, G.V.E.

1957

ASTRONAUTICS AT CRANFIELD Aeronauft€s 37:60

ABSTRACT: Sumnaries of papers read at the symposium on "High Altitude
and Satellite Rockets" held a: the RAF College of Aeronautics, le-20 July 1957.

5,111
ABILITY OF THE C2F OXYGE:N
1942
Thomson, F.B., W.K. Kerr and B. Rose
DEMAND VALVE TO FUNCTION NORMIALLY AT ACCELERATIONS UP TO 10 G.
October 15, 1942
(National Research Council, Canada) Report # C-2603,
The sample of the C2F Oxygen Demand Valve was tested in all oositionr
ABSTRACT:
uo sigtifieant change in function was
at accelerations frum I u 13, G tit,;
Removal of the spring- from the oxygen inlet valve did not impair the
noted.
function at an acceleration of 10 G. The clothing clip (6D-175) maintained
its grip without slipping at forces equivalent to those resulting from an
accplpration of 15 C.

5,112
Thomson,

F.B.

and W.K.

Kerr

1943

(National Research Council,

THE EFFECTS OF G ON OXYGEN EQUIPMENT.

Canada) Report #C-2824,

June 8,

1943

The R.A.F. type MK VIII A# oxygen regulator, R.C.A.F. type C3B,
ABSTRACT:
American Pioneer type A12, and American Aro type A12 oxygen demand valves all

1l,549

-

The R.C.A.F. type C2
function normally up to &OG, in the vertical position.
oxygen mask and type C2 suspension when adjusted comforLably does not slip on
the face at' less than 5 G and only slipped more than suspension when adjusted
comfortably does not slip at less than 4 G, may slip grossly at 5 to 7 C and
In order to
on two out of three tests was pulled off the no'se at 7 1/2 G.
prevent slipping of the oxygen mask off the face under G it is important to
of the suspension to the lea.e amount compatible with
limit the elasticity
comfort.

5,113
1956 M,,DEL DI fC.T1,G I,,-.v.T(1ATION OF A JET T?.NSPORT AI,,xN.:
Thompson2 W.C.
1,'lIH VARIOUS FX'GINE INSTALIATIONS(Narional Advisory Comr.1ittee for Aeronaiitic6
Langley Aeronaiutical Laboratory, Langley Field, Va.) '\CA RM L56GIO,
20 August 19.`6

The ditching c~iaiacc.ristics of a Jet transport airplane wlth varioins
ABSTRACT:
A dynamic model
engine configurations wcr( investigat d in Langley tank No. 2.
was used to determine the probable ditcl. ing behavior in calm water and the ',est
Varicus conditionn of damage, engine installations, lr"iiPU
ditchipg procedure.
from visual observations,
data wv. a"tained
attitude, and speed were investigated.
acceleration records, and mction pictures

a, 114
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I,;%' 1 ,
1961
W.C.
k.nd
DYNXMIC MODEL OF A .iET 1R(AS'6SPORT.
Administration, Washington, D.CN
ASTIA AD- 256 505, May 1961
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to obta in data whi. h would aid in
An investigation was m--i,
iPSTRACT:
tI,' practicabil~itv' of using a water-pend ar-esting system for
erminin-'.

.rpla:n

rur'-
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TIHE EFFECT OF POSTURE
1'28
Thompson, W. 0., P. K Thompson, & M. E. Dailey
J. Clin. Invest.
UPON THE COMPOSITION AND VOL1ThE OF THE BLOOD IN MAN.
5 :573-604
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THE HUMAN FACTOR IN ACCIDENTS, WITH SPECIAL
1951
Thorndike, R. L.
(USAF School of Aviation Medicine,
REFERENCE TO AIRCRAFT ACCIDENTS.
Randolph Field, Texas) Project No. 21-30-001, Report No. 1, February
1951.

5,117
Thorner, M. W. 1942 QUESTIONNAIRE ANALYSIS OF THE PROBLEM-OF AIRSICKNESS
AS IT IS MET WITHIN STATIONS IN THE CONTINENTAL UNITED STATES
(School of Aviation Medicine, USAF Randolph AF Base, Texas) Report
No. 38-1, September 1942.
5,118
1956 NORT'HWEST AIRLINES B-377 DITCHING, APRIL 2,
Tillman, J.M.
SEATTLE, WASHINGTON
(CAB Hearing)

CRASH SAFETY CONSIDERATIONS,
1956
Tillman, J.M.
(United Airlines) September 10, 1956.

1956,

UNITED AIRLINES DC-8.

5,120
MAN AND THE ýOSMOS
1960
Timakov, V.
Trans. of Sovetskii Kraanyi krest (USSR) 10(l):12-13,
(Office of lechnical Service$, Washington, D.C.)
62-24912
April 3, 1962

1960

5,121
Timmons,

NOTES ON HIGH ALTITUDE BAILOUT.
1954
D.E.
(Flight Test Engineering Division, Human Factors Branch)
18 Nov. 1954.
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1962 REPOPT OF MAJOR CHERMAN S. TITOV AT FIFTH PLENARY MEETING OF
Titov, G.S.
COSPAR ON MAY 3, 1962
NASA N62-15330
Committee of Space Pesearch (COSPAR), The Hague (Netherlands)
;BETRACT:
Major GTeram•in S. Titov's speech, giver, at the Fifth Plenary Xlelin''g
of COSPAR, includes details of his flight or, August.6-7, 1961, in the spacecraft
Voostok II.
Major Titov reviews tne purpose and accoMplishments of his flight.
lie indic.,tes that reentry into the earth's atmosphere was accomplished ýby
means of a parachute mechanism.
The physical sensations he encountered during
the flight are discussed.
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T,2 MY DAY IN SPACE
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version of the speech rmide by the Russian astronaut
the 3rd Space Science Syriposium in Washington,

his 17-orbit

orhit,
orntcbii

flight

actual

physiological

of August

flight,

functions

6-7,

1961,

re-entering

conformed well

"iscussed

the atmosphere,
to flight

loads

.1:1.
str.sses.
The flight indicated that man can withstand the effect of weight'.tsoo
for 24 hours.
Sume motion sickness was encountered which later abated,
hut 'ting,
drinking, muscle coordination, and task performance remained good.
Th, fli.,ht was preceded by two preparatory stages, a training program consisting
of thuorctical, sp cial physical, medico-biological, technical, and flight
factors; and an immediate preflight period.
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Tkachu:V.R.
1959 RASCHET GORIZONTAL'!,1NY1, SOSTAVLIAIUSHCHIKHt VETRA PRI UCHETE
VN•UTRE:NLGO TRENIIA I NELIENIN`YKH CHLENOV USKORENIIA (COMPL•TATION OF THE
liORIZO*TAL, WIND COMPOWNTS .,EN CALCUlATING THE INTERNAL FRICTION AND NON-LINEAR
TFR.tS OF ACCELERATION (American M-teorological Society, Bostcn, Mass.)
Trans. no. T-R-220 of Akdei,.iia Nauk SSSR,' Izvestiia, Seriia Georizicheskaia,
no. 12; Contract AF 19(604)1936)
ASTIA AD 236 563.

The question of the distribution of wind velocity in the friction
,,'dori•AT:
•.v r - the lower layer of the atmosphere which is up, to 1 km high - is of great
The difference between the wind obcerved near the earth and in the
intircst.
the upper atmosphere (not only
the vertical wind motions j
atnospih0,re,
five
the formation of low and
in the friction layer, but even much higher than it),
frontal clouds, etc., are a function of this distribution.
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Tobias, C.A. & J.V. Slater 1961 CERTAIN ASPECTS OF SPACE BIOLOGY
($pace Sciences Laboratory & Donner Laboratory of Biophysics & Medical Physics,
USAEC & NASA Series No. 2; Issue No. 7,
Univ. of Calif., Berkeley, Calif.)
1961
1,
August
In this publication, the authors reach the following conclusions'ABSTRACT:
(1) Space flight for man involves a great many physiological ane psychological
It is imperative that we carry out further research ti understand
stresses.
(2) Acceleration
man's homeostatic responses to these stresses and their limits.
forces greater than 1 "g" cause profound chronic alterations in animal longevity,
(3) The condition of weightlessness presents a
development, and physiology.
challenge to the biophysicist, for it presents a new environment, previously
(a) growth, differenIt will probably cause chronic alterations in:
untested.
with perhaps
physiology,
(b) longev'ity and metabolic
tiation and development.
of weighteffects
the
for
causes
(4) Underlying physical
beneficial effects.
appear to
These
patterns.
convection
in
lessness probably involve alterations
in reduced
result
also
might
and
changes
phase
of
change the mode of mixing and
heavy
from
and
flares
from
particularly
hazards,
Radiation
(5)
ce!ý division.
For long voyages shielding must be applied.
primaries, present a serious problem.
For the most space radiations accelerators are available or could be built to
Two types of studies are of great interest:
evaluate biological effects.
(a) neurological effects of radiation. (b) developmental effects in embryonic
(6) Knowledge in biology is gained slowly and many experiments need to
forms.
It would be useful if each satellite in the physical programs, particbe done.
ularly those that are to be recovered, would leave some space for a biological
(/) Complete knowledge of pianetary life will be gained only when
experiment.
man himself can go to the planets, hence the approaches described above are of
(Author)
some immediate significance.

5,126
OUR VIEW OF SPACE BIOLOGY WIDENS
1962
Tobias, C. A. and J. V. Slater
Jan. 1962
Astronautics 7(1):20-22, 47-52.
Putting a man safely into space requires knowledge concerning his
ABSTRACT:
ability to withstand the stresses resulting from acceleration-deceleration,
weightlessness, temperature changes, vibrations, tumbling, artificial gas
The importance of biological research in the
environments, and radiations.
For example, in radiobiology, two aspects under
space program is emphasized.
study are the neurological effects of radiation, and its developmental
physicist. Underlying physical causes for the effects of weightlessness
probably involve alterations in convection patterns of liquids and gases.
These appear to change the mode of mixing and the phase changes and might
Many examples are given of phenomena
also result in reduced cell division.
both observed and considered for future research.

-

1,553

-

.5,127
THE ACCELERATION PHOSPHENE
1963
Tobias, P., & J. P. .cehan
(Paper, 34th Annual Meeting of the Aerospace Medical Association,
Hilton Hotel, Los Angeles, Calif., April 28 - May 2, 1963)

Statler-

ABSTRACT: The investigation of phosphenes, or the sensation of light in the
absence of light, dates back to antiquity.
Recent investigations at the University of Southern California Human Centrifuge have produced a vivid visual phosphene, never before described rnor reported during exposure to positive acceleration.
This report reviews the methods of producing phosphenes in general, and
the acceleration phosphene in particular. A detailed and graphic description
is presented; and the results of several experiments conducted with 60 subjects
is reported.
These experiments investigated the universality of this phenomenon,
its G threshold, characteristics; and the effects on this threshold of (1) dark
adaptation, (2) breathing 100 per cent oxygen, and (3) breathing 11 per cent oxygeq
Finally, evidence for the relationship between the phosphene and the cardiac
pressor response is presented, giving some explanation to., te origin of this
entopic sensation and indicating areas for future research.

5,128
Tobin, W. J., R. Cicconi, J. T. Vandover and C. S.
INJURIES
Army med. Bul. (66):202-221.
1943

Wohl

1943

PARACHUTE

5,129
Tobin, W. J.
1944
PARACHU'IE INJURIES
Milit. Surg. 94:222-224.
1944

5,130
Toda

AIR SICKNESS RESEARCH REPORTS PARTS I, II,
(Appendix 7 of ATIG Report No. 36)

and III.

(JAPANESE)

In: J. G. B. Castor,"List and Disposition of Documents Collected by
The Aero-Medical Section, Air Technical Intelligence Group,"
ATIG
Report No. 241.

" 1,554 "
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1960
SIMULATED COMBINED VIBRATION, SUSTAINED ACCELERATION
Tolle, L.A.
AND EXTREME TEMPERATURE ENVIRONMENTS.
(Aeronautical Accessories Lab.,
Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC TN 59-351,
Feb. 1960. ASTIA AD 236 057.

ABSTRACT: A simulator believed to be the first of its kind to produce sinultaneous steady acceleration, vibratory acceleration, and extreme temperature is
described.
It comprises a 450 pound force electro-dynamic vibrator and temperature box installed on a large-mass centrifuge.
The combination of environments
produced by this simulator makes possible more realistic testing of certain
ballistic missile components than otherwise would be possible.
Design and
performance characteristics are presented, and component testing results are
discussed.
(Author)

5,132
Tolles, Walter E. & William J. Carbery
1959
A SYSTEM FOR MONITORING THE
ELECTROCARDIOGRAM DURING BODY MOVEMENT.
WADD TR 58-453; ASTIA AD 215 538.
ABSTRACT: This investigation was undertaken to develop a system for monitoring the electrocardiogram during body movement.
Two new lead systems were
devised that produced interpretable electrocardiograms and were insensitive
to moderate body movements.
A new stainless-steel mesh electrode designed
for this investigation provided technically satisfactory electrocardiograms
during all body movements.
The best method of applying these electrodes to
the skin was with adhesive tape.
Good electrode-to-skin contact was obtained
for as long as 6 hours.
For monitoring of the electrocardiogram with the new
lead system, a recording frequency band pass of 0.1 to 20 cps produced interpretable electrocardiograms during moderate body movement.
With more strenuous
activities, a recording frequency band pass of 0.8 to 10 cps produced interpretable electrocardiograms; hcwever, the amplitude and shape of the characteristic waves were modified.

(

-5,133
1960 DECELERATOR BAG STUDY
Tomcsav, S. L.
(Wright Air Development Center, Wright Field, Ohio)
June 1960.

___

WADC TR 59 775,

4

-
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5,134
1956 THE SIGN&IFICANCE OF THE ABNORMAL .LECTROENCEFHALOGRAM
Tompkins, V.H.
Copenhagen, May 1956)
IN AIRCREW (Eighth AGARD Aeromedical Panel Meeting,

5,135
A STUDY OF ENERGY ABSORBINC MATERIALS FOR THE PREVENTION OF
Topliff, E.D.L.
(Defence Research Medical Laboratories, Toronto, Canada)
IMPACT INJURY.
F-8.

5,136
Torii, K., T. Tsuji & H. Ishii
Kokuigaku, 1:137
G STRESS.

1944

HEARING AND VESTIBULAR FUNCTION UNDER

5,137
Tourin, B. & S. Macri
THE HUMAN BODY.

AIRCRAFT SAFEITY BELTS: THEIR INJURY EFFECT ON
1953
(Aviation Crash Injury Research)

5,138
ACETYLCHOLINE AND NEURONAL ACTIVITY IN
1948
Tower, D. B. and D. McEachern
27:558.
Invest.
Clin.
J.
TRAUMA.
CRANIO-CEREBRAL

5,139
Townsend, F. M., V. A. Stembridge & F. K. Mostofi
PATHOLOGIST IN AIRCRAFT ACCIDENT INVESTIGAT'IONS.
16:65-67, July 1957.

1957
Aero.

THE ROLE OF TIlE
Ens. Rev.
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5,140
Townsend, F. M.,
FATALITIES.

J.

1957 THE PATHOLOGIC INVESTIGATION OF AIRCRAFT ACCIDENT
28(5):461-468.
Aviation Ned.

I

5,141
1958
Townsend, Frank M. and Vernie A. Stembridge
MODERN CONCEPTS IN INVESTIGATIONS OF AIRCRAFT FATALITI,
J.,, of Forensl qcf.crcz, 3:391-'00, O'Mer, 1958.
ASTIA AD 205 786
ABSTRACT: Death or incapacitation of the crew may actually cause an
accident rather than being only the result, of the accident; therefore, a
complete and thorough medical investigation of aircraft accident fatalities
must be instituted. This study should include a correlation of injuries
sustained with the mechanical aspects of the accident for che prevention
A careful consideration must be given to environmental
of future injuries.
The
factors and pre-existing disease as the cause of' Ar accidents.
military services have established a program for ,he investigation of
aircraft investigation of aircraft accidents to - iclude an intensive medical
(AUTHOR)
examination utilizing the practices of forensic sciences.

I
5,142
Townsend, F. M. & V. A. Stembridge 1958 PREVENTION OF INJURY AND DEATH IN
AIRCRAFT ACCIDENTS Arch. Indus. Health 17:111-117.

5,143
MEDICAL ASPECTS OF FLIGHT SAFETY.
1959
Townsend, F. M., et al.
Pergamon Press, 1959) AGARDograph 30
(London:

5,144

Townsend, Frank M.
INVESTIGATION.
30.

1959 THE UTILIZATION OF PATHOLOGY IN AIRCRAI'T ACCIDEN'T
Reprint from Medical Aspects of Flight Safety. AGARDugraph.

i/
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5,145
EXPERIENCE OF THE ARMED
1961
Townsend, F. M. and W. H. Davidson
FORCES INSTITUTE OF PATHOLOGY IN AIRCRAFT ACCIDENT INVESTIGATION,
1956-1960.
(Armed Forces inst. of Pathology, Army Medical Center, Washington,
Reprint from Military Medicine 126:335-339, May 1961.

D.C.)

5,146
Townsend, F.M and W.H. Davidson
1961
EXPERIENCE OF THE ARZ.v ikiarES'
INSTITUTE OF PATHOLOGY IN AIRCRAFT ACCIDENT INVESTIGATION, 1956-1960.
(Army Medical Center, Washington, D.C.)
ASTIA AD-258 526

5,147
Townsend, F.M., B.C. Doyle and W.H. Davidson
1961 TWO YEARS' EXPERIENCE IN
COMBINED ENGINEERING AND PATHOLOGY INVESTIGATION OF AIRCRAFT ACCIDENTS.
(Paper, 32nd Annual Meeting of thL Aerospace Muical Association in
Chicago, Illinois, 24-27 April 1961)

ABSTRACT: The Aerospace Pathology Branch of the Armed Forces Institute of
Pathology has assisted the Civil Aeronautics Board and the Federal Aviation
Agency in the medical investigation of seventeen 'commercial and/or civil
aircraft accidents since November 1957.
The work of the Human Factors
Committee of the CAB, combined with that of the pathology studies, has
assisted greatly in reconstructing the mechanism of injuries sustained in
passenger and crew fatalities.
A review of this work again emphasizes the
necessity of a rearward facing seat in future commercial aircraft with a
better system of passenger "tie-down".
A continuing effort to improve existing forward facing seats and installation of rearward facing seats on newly
certificated transport aircraft will be discussed.
(Aerospace Medicine 32(3):250, March 1961)

5,148
Townsend, F. M., W. H. Davidson, & B. C. Doyle
1962
TWO YEARS' EXPERIENCE
IN COMBINED ENGINEERING AND PATHOLOGY INVESTIGATION IN AIRCRAFT ACCIDE'TS.
(Paper, 32nd Annual Meeting of the Aerospace Medical Association ia Chicago,
Illinois, 24 April 1961)
Aerospace Medicine 33:913-919, 1962
ABSTRACT:
In the accidents in which crash injury played a major role, the find*ings indicate that there are certain factors that must be considered in the
design of future aircraft.
The evidence is definite that there is a relationship between the injuries
sustained by the passengers and the forward facings seats of present commercial

-

1,558

-

aircraft.
Much can be done by the airframe and equipment designer to eliminate and/or
First, it
minimize injuries and fatalities resulting from aircraft accidents.
is essential that the occupants remain in the seats and the seats remain attached
to the airframe structure. Assuming that the seat will remain attached and the
passenger will remain in the seat, how can the designer eliminate the leg
injuries sustained by passengers that are presently occurring in aircraft
increase the seat spacing, eliminate
accidents? There are four alternatives:
install leg retention devices, or,
seat,
of
the
the
bottom
the aft stretcher at
(CARl)
install a properly designed rearward facing seat.

5,149
AN EVALUATION OF SPACE RESEARCH REQUIREMENTS
1963
Trapp, R. F.
(Am. Inst. of Aeron. and Astronautics, N. Y.)
May 2, 1963
AIAA Paper 63-131

ABSTRACT: The need for a manned space laboratory is discussed. The prime
justification for this laboratory is for research on the physiological,
psychological, and performance aspects of long-duration weightless manned
flight and attendant problems, such as enduring reentry following prolonged
Key among the secondary reasons for the manned laboratory
weightlessness.
in the weightless environment in which man is an integral
experimentation
is
The
part or in which he adds measurably to the value of the experiment.
four possible future space missions which could profit by information obtained
lunar base, operational spak.e station, planetary
in the laboratory are:
(N63-18836)
flyby, and planetary lauding.

5,150
PERCEPTION AND BODILY ADJUSTMENT UNDER CHANGING ROTARY
1944
Travis, R. C.
The American Journal of Psychology
ACCELERATIONS: A NEW TECHNIQUE.
57(4):468-481, Oct. 1944

the primary purpose of t'iis paper is to describe a new apparatus and technic
for producing and recording accelerative movements in the rotation-chair
The apparatus permits the
and to record experiments carried out with it..."
study of the accuracy of the observer's adjustment when instructed to keep
Seven different periods of motion and 1 immobile period
his body motionless.
were used; the periods of motion varied in duration, magnitude, andI
acceleration. Three trials blindfolded and 3 with the eyes open were given

. 1,559

.

to determine the perception of direction.
Subjects were 100 college men and
99 college women; scores were in percentage of a perfect score.
Results were:
(1) blindfolded, men's mean -51, women's - 47, CR- 2.4;
(2) with vision, men's mean - 81, women's - 77, CR - 2.9. Ten trials were
made of S's accuracy in compensating for motion.
The results showed a
steady improvement during the 10 trials, with small sex differences in
It is clear that
favor of the women and greater variability for the men.
these 2 performances demand different skills; r between maintaining bodily
orientation and perception of motion without visual cues- -. 13; with
visual cues, -. 06. It is suggested that these technics offer promise for
the selection of flying personnel.

5,151
1945 AN EXPERIMENTAL ANALYSIS OF DYNAMIC AND STATIC EQUILIBRIUM
Travis, R.C.
J. exp. Psychol. 35:216-234
ABSTRACT: An experimental analysis of the factors involved in the two kinds of
equilibrium and of the interrelationship' of tneir components yielded the following
major results:
The dynamic component of equilibration is unrelated to the static
component.
There is practically no correlation between balancing skill an the
stabilometer and ability manually to maintain orientation of a rotation chair iv
continuous
isplacement.
Weight is of relatively greater importance than height.
in dynamic
tabilometer performance, and distance from the center of gravity to
the foot ba e line shows high correlation with standing height. When weight is
controlled, there is a small sex difference in favor of women's performance on
the stabilotnter. Both dynamic and static equilibrium show greatly superior
performance when visual cues operate. While mild exercise increases body sway
significantly as a result of increased respiration and therefore of head movementA,
it shows little
effect on dynamic stabilometer performance.
A correlation of
150 between eyemanual co-ordination and balancing skill is believed to show
presence of a steadiness factor in the two performances.

5,152
Traylor,

M.E., Jr.

and R.L.

Player

1959

A SUMMARY OF REPORaS PRODUCED UNDER

ARDC PRCJECT 1080; "PROTECTIVE CONSTRU3,TION AND TARGET VULNERABILITY"
AND ITS PREDECESSORS (Air Force Special Weapons Center, Kirtland AFB,
N. Mcxico) Rept. No. AFSWC-TN-59-11, March 1959, ASTIA AD 307 301.
ABSTRACT:
The purpose of this report is to summarize the work of this
structures Division, its predecessors, and its
contractors in blast effects

/
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research, in order that other interested agencies may be made cognizant of
the results obtained far and, in turn, to effect closer coordination and
cooperation.
Some of the work mentioned was performed under tasks that are
now terminated and not specifically mentioned.
(Author)

5,153
Treat,

W. C.
1955 MOTION SICKNESS.
(San Diego State College Foundation)
Contract Nonr-126P(01)

ASTIA AD-95139, July 1955

ABSTRACT:
Because those deaf persons who lack vestibular sensitivity have
been demonstrated to be immune to motion sickness, the internal mechanism
responsible for the malady has been defined as the semi-circular canals of
the inner ear.
The kind's of motion that most readily induce sickness have
been found to be quite specific.
Rotation, by it--If, does not make subjects
sick, but when accelerations and decelerations, separated by constant speed,
are introduced into rotational apparatus, the sub'ects become sick.
Furthermore, it has been shown that rotation in several pianes favors sickness.
It has been found that a variety of "minor' stimulus conditions help or hinder
motion sickness.
Visual disorientation, uncomfortable warmth, and unpleasant
odors are reported to facilitate sickness.
Where there is much to occupy
the attention of a person, as in the case of an airplane pilot, motion sickness
seldom occurs even under adverse conditions of motion.
In the case of airsickness, Chinn and Milch have concluded that Phenergan is the most effective
preventative yet discovered and produced the fewest annoying side-efferts.
For seasickness, Dramamine has long been the favorite of the Navy.
It should
be noted that no drug has yet been discovered that has no adverse effects.

I

5,154
Tremblay, H. G.
1961
THE CENTRIFUGE SIMULATION OF THE X-15
(Paper, Panel on Acceleration Stress of the Armed Forces-NRC Committee on
Bio-Astronautics, 6-11 March 1961, NASA Ames Research Ctr., Moffett Field,
Calif.)
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Trilling, Leon 1950 THE LMPArT OF A BODY ON A WATER SURFACE AT A."
ARBITRARY ANGLE
J. A_ j. Ph. . ,
21 (1):
161-170
ABSTRACT: This paper presents an approxima'e method of dutervining he
pressure distribution during impact on the surdace of a býdy which strikes
a horizontal water surface at an arbitrary angle.
The efitct of the 'plash
is neglected and the pressure on the free boundary is assumed proportional
The shape of the
to the potential, as if the process were an impulse.
submerged portion of the striking body is approximated by a semi-ellipse (two
dimensions) a hemisphere, half an ellipsoid of revolution and half a general
Under those conditions explicit results for the pressure
ellipsoid.
distribution are found.

.5,156
Tripp, R. C. H.
1945 RECENT ADVANCES IN RESEARCH ON PARACHUTES IN
(RAF, Institute of Aviation Medicine,
THE GERMAN AIR FORCE.
Farnborough) FPRC 635, July 1945.

5,157
Trojan, S. and L. Jilek
1961
PROCEDURES AFFECTING THE RESISTANCE OF RATS
TO POSITIVE ACCELERATION DURING ON'TOGENTY.
In
Physiol. Bohemoslov 10:467-473, 1961.

55,158

Trumbull, R., H.I. Chinn, C.H. Maag, L.J. Milch, S.W. Handford, R. Seibert,
1960
EFFECT OF CERTAIN DRUGS ON TIE
P. Sperling and P.K. Smith.
May-June &960
Clin Phermacol Ther 1:280-3,
INCIDENCE OF SEASICKNESS.

5,159
Tschermak-Seysenegg, A.
UND IM ROTA10RIUM

1932
PIHYSIOLOGISCH-OPTISCHE BEOBACHTIUNGEN 124 FLLGZFUG
(Physiological-Optical Observations in the Aircraft

and in the Rotarium)
Forsch. Fortschr. dtsch. Wiss.

(Berlin)

8: 72-73
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5,160
Tsiolkovskii, K. E.
1911
INVESTIGATION OF OUTER SPACE BY JET'PROPUL3ION
Unedited rough draft trans. of mono.,Tsiolkovskii, K. E., Sobranie
Sochinenji, v. 2: Reaktivnye Letatelnye Apparaty, 1954, p. 100-139,
(Originally pub. in Airflight Herald, 1911, sic).
(Office of Technical Services, Washington, D.C.)
Oct. 25, 1960
61-27426
ABSTR,,CT: Tsiolkovsky's pioneer (1911) theoretical derivations for a
"rocket" or jet-propulsion device for space flight are reprinted.

5,161
•Tsuda,

J.
1943
THE CARDIAC FUNCTION AND ACCELERATION.
Kokuigaku 1:72

ABSTRACT: When positive G was applied, the pulse rate increased up to 39, then
decreased slightly. Until negative 4G has reached, the pulse rate also increased
but in higher G, it deteriorate rapidly and showed arrhythmia.
In case of transverse G, it decreased slightly probably due to the vestibular reflex.
The increas
ed heart rate will suggest the augmentation of cardiac function.

4

3,162
Tsuji, T.
1943
EXPERIMENTAL STUDY ON THE EFFECT OF FORCE ON THE
DISTURBANCE IN AUDITORY FUNCTION.
Kokuigaku, 2(1,2):163, Oct. 1943.

5,163
Tsuzi, T.
STRESS.

1943
INVESTIGATION OF THE HEARING DISTURBANCES DUE TO ACCELERATION
Kokuigaku 1:112

ABSTRACT: The guinea pig weighing 400 to 500 g that has concha movement reflex
for the acoustic stimulations was used for the experiment.
The movement of the
concha was recorded on the smoked paper by the tanbour.
It is recognized that
under positive G the hearing faculty decreased considerably being suggested by

the decreased amplitude of the concha movement.

4
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Turnbow,

James W.

1961

U.S.

ARMY H-25 HELICOPTER DROP TEST

OCTOBER 22, 1960
TREC

(U.S. Army Transportation Research Command) Contract DA-44-177-TC-624
Technical Report 60-76; AvCIR 2-TR-125.

This report presents the results of an exploratory, experimental
ABSTRACT:
A Piasecki Model H-25A helicopter has been employed in recreating a
study.
typical accident'approxim.iring an unsuccessful attempt to attain autorotation
Relatively high (50G to 1O0G) vertical and
from a low altitude power failure.
longitudinal accelerations have beLn observed for periods in the order of
10 milliseconds in an impact leaving the cabin area of the airframe reasonably
seats occurred without failure of either seat belts or
intact.' Failure of all
shoulder harness.
The instrumentation and research techniques used in (1$ the measurement
the determination of the feasibility
of the impact forces and accelerations, (2)
the evaluation of certain
of the utilization of on-board recorders,, and (3)
problems inherent in the dynamic crash testing of full-scale helicopter and
were presented in an earlier preliminary report.
VTOL aircraft

5,165
1962
Turnbow, J.W., V.E. Rothe, G.M. Bruggink, & H.F. Roegner
MILITARY TROOP SEAT DESIGN CRITERIA.
INJURY EVALUATION.
(U.S. Army Transportation Research Command, Fort Eustis, Va.)
TREC TR 62-79, Nov. 1962.

CRASH

This report was prepared by Aviation Crash Injury Research.
ABSTRACT:
It contains the results of a careful analysis of troop seat deficiencies
The analysis was made in light of
Londucte(i over the past three years.
accident experience with this seat, human tolerance as presently known, and
accelerations and forces which may be anticipated in potentially survivable
accidents involving army aircraft.
The analysis revealed that the strength requirements quoted i:n current mill.
tary specifications are considerably lower than (1) those which would be
dictated, by the upper limit of accelerations which can be tolerated by the
occupants of the seats; (2) they were also-lower than the accelerptions and
22 This
forces which probably occur in many Army air-craft accidents.
under relafail
seats
substautiates the observation by the Army that these
tively minor accident conditions, thus subjecting the occupant to further
hazards, especially to increased contact injuries.
On the basis of the detailed examination of current specifications, human
and impact acceleration data, it is recommended that the troop
tl, 'rance,
seat ,speccifications be revised and that dynamic load factors of 25 G for
0.20 second plus 45 G for 0.10 second be adopted for troop seat design in
the longitudinal and lateral directions and 25 G for 0.10 second for the
In addition, an energy absorption capability must be
vertical direction.
incorporated into the seat system to reduce the vertical accelerations on
the occupan'., which would frequently exceed 25G, to a tolerable level.
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5,166
Turnbow, J. W.
1962
A DYNAMIC CRASH TEST OF AN H-25 HELICOPTER.
(Paper, National Aeronautic Meeting, April 3-6, 1962), Society of
Automotive Engineers, New YorK, New York. No. 517A

(

ABSTRACT: An H-25A Piasecki helicopter has been employed in recreating a
"typical" accident occurring with both longitudinal and vertical velocity
components at impact.
Acceleration patterns at various stations in the aircraft and in the dunmy occupants have been found to be incomparable with the
For the
results of similar tests conducted for fixed-wing aircraft by NACA.
helicopter, large magnitude, short duration, accelerations have been observed.
By contrast, accelerations of smaller magnitude but with relatively longer
duration were found for transport type aircraft by NACA.
When the acceleration
environment for the H-25 is compared with known tolerance limits for human
subjects, evidence of the need for modification in crew and passenger seats
to provide better crash protection for the aircraft's occupants becomes apparent.

5,167
Turnbridge, R. E. and J. V. Wilson 1943 BLAST INJURY:
CLINICAL FINDINGS Quart. J. Med. 12:169-184.

PATHOLOGIC AND

5,168
Turnbridge, R. E.
1945 CAUSE EFFECT AND TREATMENT OF AIR BLAST INJURIES
War Med., (Chicago) 7:3-6.

5,169
Tuttle, A.D. and H.G. Armstrong
1939
DEVELOPMENT OF AVIATION.
Mil.

THE ROLE OF AVIATION MEDICINE IN THE
Surgeon,
85:285-301

ABSTRACT: The outstanding proble,.s in the field of aviation medicine are:
effects of altitude; psycho-physiologic characteristics of the airman; effects
of speed, vibration, noise, etc.; aside from selection of pilots and
maintenance of fitness in the same.
The pilot must possess a complex of psycho
physiologic aptitudes relating to acuity of vision, depth perception, sense of
motion, balance, orientation, and other reactions relatirg to the sense organs
and the central nervous system.
Valuable data in aviation medicine with regard to ocular functions were
furnished by Berens and Wilmer.
The credit of furnishing the fundamental basis
for blind flying should be attributed to Major Myers.

I

-

1,565

-

The upper limit for consciousness in unacclimatized men duritg short exposures
appears to be between 23,000 and 25,000 feet.
During the first World War many pilots refused to use oxygen until reaching
However, the "ceilings" were getting progressively
17,000 to 20,000 feet.
The latter on
lower as the war went on, indicating cumulative ill effects.
mind and body were demonstrated by Barcroft, McFarland and Armstrong at an
altitude of from 10,000 to 12,000 feet.

5,170
Tuttle, A. D., & G. R. Wendt
1946
STUDIES IN MOTION SICKNESS:
IX. AIRSICKNESS AMONG ONE HUNDRED EIGHTY-NINE AIRLINE STEWARDESSES AND ITS RELATIONSHIP
TO PREVIOUS HISTORY OF MOTION SICKNESS.
(Civil Aeronautics Administration,
Washington, D. C.)
April 1946; Rept. No. 60
SUMMARY: A questionnaire was administered to 189 United Air Lines stewardesses
requiring them to report the frequency and degree to which they had been airsick,
and the conditions under which it occurred.
The questionnaire also included an
inventory of motion sickness on boats, trains, autos, and other devices.
The
frequency of airsickness was: 427. had vomited from airsickness; 367 had
experienced lesser degrees of sickness; 227. had been completely free of sickness.
And a priori scoring key was applied to the inventory of motion sickness on
devices.
Two people rated the airsickness part of the questionnaire for amount
of sickness.
The correlation of inventory and airsickness scores was .53,
showing that history of sickness on other devices yields some useful prediction
of airsickness.
Significant conditions of airsickness, according to the stewardesses, were:
rough air, fatigue, illness at time of emplaning, psychological
factors, gastric factors, high altitude, odors, and heat.
(CAA)

5,171
Tyrer, J. and K.V. Robertson
1944
REPORT ON ANTI-G EQUIPMENT.
(Report, Comm. Flying Personnel Research)
RAAP -FR 95, 13 Aug. 1944

5,172
Tyler, D. B.
1948-49
THE EFFECT ON MARIGIANSHIP OF SOME MOTION SICKNESS
PREPARATIONS CONTAINING BARBITURATES AND HYOSCINE.
J. Appl. Physiol.
1: 737
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Tyler, D.B. and P. Bard
1949
Physiol. Rev.,
29:311

MTION SICKNESS.
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5,174

THE EFFICACY OF TRILAFON IN POTENTIATING
1959
Unger, H. R. & L. J. Milch
(School of Aviation
BONAMINE MOTION SICKNESS PROPHYLAXIS IN DOGS.
Medicine, Randolph APB) Rept. no. 59-78; ASTIA AD 226 474.
ABSTRACT:

A ,standardized swinging procedure was utilized to induce vomiting

Only dogs which exhibited emesis conin a group of normal mongrel dogs.
sistently within a 30-minute interval during a premedication control period
The susceptible animals were randomly placed
were considered susceptible.
in three trgatment groups - namely, placebo, bonamineR, and the combination
Prolongation of vomiting time represents an
of bonamine with trilafon .
elevated threshold of vgstibular stimulation along the labyrinthine-vomiting
and the combination of bonamineR with trilafon
Bonamine
center chain.
TrilafonR, a
exhibited a protective effect against swing-induced emesis.
and in combinaalone
used
when
potent tranquilizer, has no protective effect
no
greater than
which
is
protection
of
a
degree
affords
with
bonamineR
tion
It is therefore concluded (a) that the R
the effect shown b* bonamineR alone.
does not contribute to the protection afforded by bonamine
action of trilafon
against swing-induced vestibular stimulation and, therefore, (b) that stimuli
arising from those brain centers affected by trilafonR have not been shown to
be contributing factors in the etiology of motion-induced emesis. (Author)

5,175
1956 ANALOG SIMULATOR SYSTEM (Department of EngineerUniversity of Florida
ing Mechanics, Engineering and Industrial Experiment Station, University
of Florida, Gainesville, Florida) Contract Number AF 08(616)-36, Task 2,
August 1956, ASTIA AD-106 702

ABSTRACT:

This Instructicn Manual presents

the theory,

design,

operation.

and maintenance of the Analog Simulator System, a special-purpose mathematical
machine that gives the response acceleration of a single-degree-of-freedom
mass-spring system whose support is subjected to some given shock excitation.
The Simulator System is capable of arbitrary variations, within wide limits, of
the two parameters of the mass-spring system, the natural frequency and damping
Also, the System mechanizes the application of the gener-lized
coefficient.
spectrum criterion for the severity of shock, which was developed in a previous
Phase Report.
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MDTION PICTURE

1951 ESCAPE FROM HIGHUnhvers',ty of Southern Calif., School of Medicine
SPEED AIRCRAFT AND THE PROBLEM OF COmpOUND ACCELERATIONS: A LABORATORY

STUDY.

( Prt.ented at the twenty-second meeting of the Aero Medical

Association in Denver, Colorado, May 1951)

5,177
University of Virginia
COMPARATIVE STRESS ANALYSIS FOR LARGE
DYNAMIC ACCELERATORS
(Research Laboratories for the Engineering Sciences, University of Virginia)
Contract AF 29(600)-3465, PhaseI, 6571st Aeromedical Research Laboratory.
Holloman AFE, New Mexico (Publication of Final Report expected in
August 1963)

5,178
Uradnicek, R. K.
1961
EVALUATION OF A PRECISION CENTRIFUGE FOR USE IN LINEARITY
CHECKING GUIDANCE ACCELEROMETERS.
In 1961 Proceedings of the Institute of
Environmental Sciences National Meeting. April 5, 6, 7, 1961. Washington. D.C.
(Mt. Prospect, Ill.:
Institute of Environmental Sciences, P. 0. Box 191)
pp.

299-303

ABSTRACT: The purpose of this evaluation was to determine the operating characteristics of a precision centrifuge.
Areas of most importance were precision platform excursions and angular velocity measurements.
A second objective was to make
modifications and recommendations to improve the centrifuge test facility. Results
of the evaluation will be used to clarify performance characteristics of guidance
accelerometers in an extensive linearity test program.
(AUTHOR)

5,179
Urschel, D.L.
1962
MEDICAL FACTORS IN NON-FATAL AIRCRAFT ACCIDENTS.
(Paper, 33rd annual meeting of the Aerospace Medical Association, Atlantic
City, N.J., 9-12 April 1962)

5,180

Usachev, V.V.

1956

NA U3LOVNYE SOSUDISTC-DVIGATEL'NYE REFLEKSY

-------------- (Effects of Radial Acceleration on Conditioned Vasomotor Reflexes)
Zhurnal Vysshei Nervnoi Deistpl Nosti Imeni I.P. Palova 6(3):555-560,
May-June 1956.
ABSTRACT:

The effects of acceleration on the central nervous system were

.....

4

/
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studied by plethysmographic measurement of changes in the conditional vasomotor
(vasoconstriction) reflexes to a bell and unconditional vasomotor reflexes to
Five healthy males, 21 to 32 years of age, were subjectcold water stimulation.
ed to positive acceleration in a centrifuge of 3.5 m. radius. Maximum force
The decline of both, cold-pressor reflex and the condiwas exerted for 20 sec.
tional vasomotor reflex, and the increase in thb r-spective latencies during
the first twenty to tventy-six minutes after rotation attest to the dominance of
inhibition processes under acceleration in those parts of brain which regulate

the vascular tonus.

5,'181
K VOPROSU 0 PRICHINEKH ZRITEL'NYKH NARUSHENIY PRI
1957
Usachev. V. V.
(THE PROBLEM OF VISUAL DISTURBANCES AT SUSTAINDLITEL'NYKH USKORENIYAKH.
Military Medical
Voyenno-meditsinskiy Zhurnal
ED ACCELERATIONS.),
(Translation in USAF Air Intelligence Informa4:19-21, 1956.
Journal)
IR-1282-57, 20 March
tion Report "Acceleration and the Human Organism".
1957).
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1958
ACCELERATION DURING SUPERSONIC FLIGHTS
Usachev, V.
Sovetskaya Aviatsiya (Moscow), 12 July 1958

ABSTRACT: Prolonged period of acceleration during flights faster than sound proInability of the human organism to
duces certain changes in the human organism.
withstand G-force even of comparatively low magnitude places a limit on the possiThe human organism is capable of
bility of carrying out tactical air maneuvers.
Protective mechanism come into
withstanding adverse effects of acceleration.
action as soon as the centrifugal forces appear and the vascular reflexes immediateiy begin to regulate the arterial pressure more effectively and to accomodate
Blood pressure evens out and blood flow
the activity of heart to new conditions.
in the brain remains at sufficiently high levels. Muscle tension in the stomach
and in the lower extremities, during acceleration hinder blood flow into the
lower half of the body, thereby compensating to some degree any disturbance in
It has been proven that a period of combat training and various
circulation.
This helps the human organphysical exercises help to improve blood circulation.
ism to become more responsive to signals, thus limiting the adverse effects of GAt present, fighter pilots wear anti-G suits which improve blood flow in
forces.
(CARI)
the brain.

.5,183
NFLIGHT AND CHANGE ZN GRAVITY.
MAN
1960
Usachev.
Sovetskaya Aviatsiva (USSR) p. 3, 22 August 1958
LC or SLA 60-23534

ABSTRACT:

When head to foot accelerations of 4 G's last for 3-5 seconds,

-
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contraction in peripheral vision usually results, and after 1-2 seconds only
Accelerations of 5 G's lasting 4-6 seconds
central vision remains unimpaired.
causes the central vision to become hazy and finally lost. Consequently,
acceleration of 5 G's, lasting 10-20 seconds, is the limit of tolerance for
However great
the majority ofhealthy people who have not been conditioned.
In ejection from an aircraft
magnitudes can be tolerated for brief times.
Danger of significant
18-20 G's for 0.1-0.15 seconds can be *-ill tolerated.
G forces decreases with altitude becaus 'thinness of the atmosphere precludes
Anti-G suits Pud an inclined positirr can help to increase
violent maneuvers.
It is important to note that the main symptoms which alert the pilot
tolerance.
are visual disturbances.

5,184
VLIYANIE RADIAL'NYKH !SKORENII KA DVIGATEL 'NYE
1961
Usachev, V. V.
(Effect of Radial Acceleration on Motor-Conditioned
USWDVNYE REYLEKSY
Reflexes)
(Trans. of Zhurnal Vysshei Nervonot Deyatel'nosti (USSR) 11(l):22-28,
1961)
(Office of Technical Services, Washington, D.C.)
61-27393

5,185
1960 PILOT REACTION TO HI(G-SPEED ROTATION
Useller, J.W., and J.S. Algranti
(Lewis Research Center, Cleveland, Ohio, Presented at IAF Meeting, Stockholm,
Sweden, August 1960) National Aeronautics and Spacb Administration Report No.
1-990.

"-5,186
PILOT CONTROL OF SPACM VEHICIZ TUMBLING
1960
Useller, J. W., & J. S. Algranti
(Paper, Institute of Aeronautics & Space, National Specialists Meeting on
"Guidance of Aerospace Vehicles", 25-27 May 1960, Boston, Mass.)

5,187
MBER
DIN
Uyeaura, M. & A. Ishida 1940 HYDROMECHANISCHE UNTERSUCHUNGEN
(Hydro-mechanical Studies Concerning
BLUTDRUCK DER NETZHAUTGEFXSSE
the Blood Pressure of the Retinal Vessels)
.
Aca Societatis Ophthalmolosicae Japoni':ae (Tokyo) 44(2): I114-113.
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5,188
HYDROMECHANIC STUDIES ON TIE BLOOD
1940
UIyemera, M. and A. Ishida
PRESSURE OF THE RETINAL BLOOD VESSELS.
(Nippon Gankagak-kai Zassi.)
Acta Soc. Ophth., (Japan), 44:1114-39. Abstract: J. Aviat Med., 12:266

ABSTRACT: Four healthy males were measured for the capillary blood pressure
of the macula lutea in different body positions'by means of Uyemura and
Sugnanuma's ophthalmodynamometer.
The retinal blood pressure in a horizontal
position was higher than in a vertical position and increased by 3.9, 10.7,
and 19.6 mm. Hg., respectively, when the body was tilted head downward at a
certain speed to angles of 15, 30, 45, and 60 degrees.
The brachial blood pressure, which was measured simultaneaouly, did not
change at any position.
The rise of the retinal blood pressure was due to
the stagnation of blood in the retinal capilaries brought about by centrifugal
force.
With repeated experiments the rise became less and less noticeable as
a result of the adaptation of the subject. When the tilting was done at a
slow and constant rate, no rise in the retinal blood pressure was observed.
By contrast, when the tilting was, done suddenly and rapidly, the retinal blood
pressure rose twice as high as normal.
Hence the blood pressure in the retinal
capilar'es is subject to hydrodynamic principles and is changed by centrifugal
force when the body is in motion, unless compensated by physiologic adaptation.

5,189
U. S. Adjutant General's Office
1958
MILITARY ASPECTS OF SPACE EXPLORATION
(A SELECTED LIST OF TITLES)
(Adjutant General's Office, Washington, D. C.)
Special Bibliography No. 16; ASTIA AD-220 815; 5 June 1958
ABSTRACT:
This bibliographic survey has been made at the request of the Office
Chief of Research and Development, Department of the Army.
Its aims and objectives are specific - to throw light on available unclassified literature which
points up the military implications of space exploration.
In the process of
research it became evident to the analysts of the Army Library, that the scope
of unclassified materials dealing exclusively with the military aspects of the
subject were limited, and that the available materials tend to emphasize the
subject indirectly rather than directly.
Nevertheless, through careful selection, it was possible to assemble approximately 300 titles which should prove
helpful to those who seek information on the military implications of space
exploration.
The broader aspects of space exploration, involving the overall
scientific and nonscientific trends and activities, have .been deliberately excluded from this compilation.
(AUTHOR)

5,190
U.S.A.F., Aerospace Information Division 196,
SOVIET LITERATURE ON LIFE SUPPORT
SYSTEMS
(Science and Technology Branch, Aerospace Informaticn Division) AID Work
Assignment No. 22, Report /
AID Report 61-168
December 20, 1961
ASTIA AD 271 154
ABSTRACT: This is the seventh in a monthly report series reviewing Soviet
developments in life support systems as reflected in Soviet publications.

This
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report is based on materials made available at the Aerospace Information Division
Items are selected from Soviet open literature
during October-November 1961.

and include scientific publications and literature of a popular type.
The materials in this report deal with the following topdc: Space medicine
and biology.

5,191
U.S.

1961 SOVIET LITERATURE ON LIFE SUPPORT
Aerospace Information Div.
SYSTEMS (Science and Technology Branch, Aerospace Information Div,
Washington, D.C.) AID Work Assignment No. 22, Report 6, AID Report 61-143,
Oct 27, 1961.
ASTIA AD 267 926

ABSTRACT: This is the sixth in a monthly report series reviewing Soviet developIt reviews
ments in life support systems as reflected in Soviet publications.
Soviet developments in space biology, medicine, vehicle ecology, and life
support instrumentation.
This report is based on materials made available at
the Aerospace Information Division during September 1961. Items are selected
from Soviet open liperature and include scientific publicattons and literature

of a popular type.

4

-5,192
U.S. Air Information Division 1961 COMPREHENSIVE ANALYSIS OF SOVIET SPACE
PROGRAM (BASED ON SOVIET OPEN LITERATURE 1958-61)
(Science and Technology Section, Air Information Division) AID Rept. 61-72;
22 May 1961; ASTIA AD 260 501
ABSTRACT: This report is based on more than 200 articles, official (TASS) reports
The
sketches, and books published in connection with the Soviet space program.
report reflects information on Soviet space technology covering a period of about
The report consists primarily of comments published by
3 years (1958-61).
Soviet specialists in astronautics and of opinions formed by the writer on the
In most cases, the Soviet conmments
basis of his analysis of this information.
In expressing
and opinions are closely paraphrased, rather than directly qtoted.
his own opinions and conclusions, the writer has attempted to show the inferences
on which they are based.
The literature surveyed has led the writer toward
several tentative conclusions which, if correct, may be of considerable signifiThese opinions concern the launching and recovery systems us-'d in the
cance.
Soviet space programs.

4
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U.S.A.F., Air Information Division 1961 FURTHER DETAILS ON GAGARIN FLIGHT
(Sci.lece and Technology Branch, Air Informatiun Division) AID Rept. 61-113
ASTIA AD 261 454
July 27, 1961

ABSTRACT:

The present brief report recounts certain details found in three
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articles published by USSR scientists and discusses the implications of this
The first: article was written by Professor G.V. Petrovich and
information.
The second is a
Vestnik of the Academy of Sciences USSR.
the
in
published
The third was written by
TASS interview with Professor V.V. Dobronravov.
Inns Yavorskaya, scientific secretary of the Interplanetary Travel Comission
of the Academy of Sciences USSR.

5,194
U.S.A.F., Air Information Div.
1961 SOVIET LITERATURE ON LIFE SUPPORT SYSTEM
(Science & Technology Section, Air Information Division) AID Work Assignment
No. 22, Rept. 4; AID Rept. 61-109; July 1961
ASTIA AD 261 452

ABSTRACT:
This is the fourth in a monthly report series reviewing Soviet
developments in life support systems as reflected in Soviet publications.
This report is based on materials made available at the Air Information Divislon
during June 1961.
Items are selected from Soviet open literature and include
scientific publications and literature of a popular type.
The materials in this report deal with the following topics:
I.
Space Medicine and biology
II.
Space physiology
III. Space psychology
IV.
Space vehicle ecology

5,195
U.S. Air Information Division 1961 SOVIET LITERATURE ON LIFE SUPPORlI SYSTEM
AID Rept. 61-41
Science and Technology Section, Air Information Division
ASTIA AD 254 410
March 24, 1961
ABSTRACT: This is the first in a monthly report series reviewing Soviet developments id life support systems as reflected in Soviet publications.
In this
series, materials-will be grouped according to the folYwing topics:
[.
Space
medicine and biology;
I. Space physiology;
III. Perceptual physiologv;
IV.
Space psychclogy; V. Space vehicle ecology; VI. Survival condit'ions;
and VII. Instrumertation.
This report is based on source materials made available
at the Air Information Division during February, 1961.
Items are sele~ted
from Soviet open literature and include scientific publications and literature
of a popular type.
Mattrials in this report deal with topics I, II, V, and VI.

5,196
U.S.

1961 SOVIET LITERATURE ON LIFE SUPPORT
Aerospace Information Division
SYSTEMS.
(Science and Technology Branch, Aerospace Information Division)
ASTIA AD 269 794.
AID Report 61-156, 30 Nov. 1961.

CONTENTS:
Ecological System
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Stress Factors - Acceleration, Noise, Vibration
Weightlessness
Radiation Effects
Training and Blotelemetry
5,197
U.S. Aerospace Information Division.

1962

SOVIET MANNED SPACE FLIGHT

INDIVIDUALS AND COMPONENTS OF THE USSR SPACE COMMAND SYSTEM-SUPPLEMENT
(BASED ON SOVIET OPEN LITERATURE 1961-1962). (Aerospace Information
Division, Science and Technology Branch, Wash., D.C.) AID rept. no. 62-129;
ASTIA AD-285 329; 12 Sept. 1962

5,198
U.S.A.F. Aerospace Information Division

1962

SOVIET LITERATURE ON LIFE

SUPPORT SYSTEMS (Aerospace Information Division, Washington, D.C.)
AID Report 62-95, 3 July 1962.
ASTIA AD 289'432
ABSTRACT: The first 18 paragraphs of this article (pp. 1217-1219) deal with
the achievements of Soviet space science, the discovery of the three "cosmic
speeds" progress in rocketry, planned aspects of the Soviet space program, the
rise of space biology, the space-flight factors which affect life, the role of
telemetry, the hazards of-space flight, and space medicine. These are dealt
with in general terms and have been published earlier in many Soviet publications.

5,199
U.' Aerospace Information Div. 1962 SOVIET LITERATURE ON LIFE SUPPORT SYSTEMS
(Aerospace Informatiou Div., Washington, D.C.) AID-62-28, NASA N62,,'686,
Feb.
ABSTRACT:

1962
This report reviews Soviet developments in space biology, medicine,

and physiology.

(AUTHOR ABSTRACT)

5,200
U. S.

Aerospace Information Div.

1962

SOVIET LITERATURE ON LIFE SUPPORT

SYSTEMS (Aerospace Information Div., Washington, D.C.,
AID-62-17, NASA N62-14685

Jan. 1962)

ABSTRACT: This report reviews Soviet devslopments in space physiology.
(AUTHOR ABSTRACT)
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5,201
Aerospace Information Division 1962 SOVIET LITERATURE ON LIFE SUPPORT SYSTEMS
A. BIOSCIENCES
Aerospace Information Division, AID Work Assignment No. 22,
AID Report 62-61
March 31, 1962 ASTIA AD 276 171

ABSTRACT: This is the tenth in a monthly report series reviewing Soviet
developments in life support systems as reflected in Soviet publications.
This report is based on materials made available at the Aerospace Information
Division during March 1961.
Items are selected from Soviet open literature and
include scientific publications and literature of a popular type. The materiale
in this report deal with the following topics: I. Space medicine and biology
and II. Space physiology.

5,202
U.S.Aerospace Information Div.
1962
SOVIET MANNED SPACE FLIGHT LIFE SUPPORT
SYSTEMS: MEDICAL AND BIOLOGICAL ASPECTS OF THE VOSTOK-3 AND VOSTOK-4
FLIGHTS.
(Aerospace Information Division, Washington, D.C.)
AID Report No. 62-191, November 1962.
ASTIA AD 291 911.
ABSTRACT: The medical and biological aspects of the Vostok-9 and Vostok-4
flight, including selections of orbits, physical and psychological preparation,
medical monitoring, radiation protection, diet, cabin ecology, and projected
problems for interplanetary flight, were reviewed.
The sources are from Soviet
open-literature, chiefly newspapers, published in the period August-October
1962.

5,203
Aerospace Information Div.
1962 PRINCIPLES OF LIFE SUPPORT IN SPACE BASED ON
SOVIET OPEN LITERATURE PUBLISHED IN CONNECTION WITH THE VOSTOK-3 AND
VOSTOK-4 LAUNCHINGS
Aerospace Information Div., Washington, D.C.
5 Dec. 1962
ASTIA AD 291 910
ABSTRACT:
Descriptions of the principles of life support in space used b
Soviet specialists at the present time for orbital flights, and those which are
being discussed and developed for future lonR'-range missions have been extracted
from more than two hundred articles and TASS reports published predominantly
in Soviet newspapers in cc¢necticn with the launching of the Vostok-3 and Vostok-4
spaceships.
The articles were written by various specialists in the field of
space technology, including academicians, corresponding members of the Academy,
of Sciences, professors, doctors of biological sciences, doctors of medical
sciences, candidates of medical and technical sciences and physics and mathematics, engineers, science reporters, and cosmontauts.
Primary emphasis was
placed on the discussions of data which describe the design elements of equipment
used in space application, including the spaceship cabin, automatic devices,
equipment used in the cosmonaut training program.
Psychological and physiological
conditioning and responses and safety factors are included.
(Author)
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SOVIET LITERATURE ON LIFE SUPPORT
1963
Aerospace Information Division
( Aerospace Information Division, Library of
A. BIOSCIENCES
SYSTEIS.
"rongress, Washington, D.C.) AID Report P-63-45, 29 March 1963.
ABSTRACT: This is the thirteenth in a series reviewing Soviet developments in
It is based on materials made available at the Aerospace
life support systems.
Items are selected from Soviet open
Information Division through December 1962.
literature.
The materials
Part A
I.
II.
III.
IV.
V.
VI.
Part B,

in this series are grouped according to the following topics:
(Biosciences)
Space medicine and biology
Space physiology
Perceptual physiology
Space psychology
Space vehicle ecology
Survival conditions
(Instrumentation).

Materials in this report deal with topics 1, I1, and V.

5,205
U.S. Aerospace Information Division 1963 SOVIET BIOMEDICAL MONITORING IN SPACE
I
FLIGHT METHODS, TECHNIQUES, AND EQUIPMENT
AID Work Assigrument No. 22
(Aerospace Information Division, Library of Congress)
AID Report P-63-42 Marci 27, 1963 ASTIA AD 402 620
ABSTRACTr: This report consis s of eleven abstracts, one of an article in Etudes
sovietiques and ten of articl s in two recently published Soviet collections,
Pervyye m icheskiye polety ýheloveka (First space flights of man) and Problem
(Problems of space biology).
kosmicheskoy biologii

5,206
Aerospace Medical Association
(Life Science
SCIENCES.
Washington, D.C.)

1960
Committee,

PRESENT ACTIVITIES IN THE LIFE
Aerospace Medical Association,

ABSTRACT: This publication contains a list of the present research activity
in the field of life sciences with a corresponding list of laboratory names
fields
and locations and chief investigators who are doing research work in the
listed.
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5,207
USAF Aerospace Medical Center
1960
LECTURES IN AEROSPACE MEDICINE,
II - 15 JANUARY 1960.
(School of Aviation Medicine, USAF Aerospace

Medical Center (ATC),

Brooks AFB, Texas)

ABSTRACT: This lecture series includes twenty-four lectures presented to an
audience composed of distinquished foriegn representatives, U.S. military officer,
and outstanding research and umiversity representatives.

5,208
USAF Aerospace Medical Center
Jan. 1961
LECTURRS IN AERGSPACE MEDICINe,
16-20 JANUARY 1961.
(Conducted at the School of Aviation Medicine,
Brooks AFBp Texas)
ABSTRACT: This lecture series includes twenty-six
lectures presented to an
audience composed of distinquished foreign
representatives, U.S. military officer*,
and outstanding research and university representatives.

5,209
U.S.School of Aviation Medicine
1962
BIOASTRONAUTICS.
ADVANCES IN RESEARCH.
(School of Aviation Medicine, Randolph
Air Force Base, Tex.)
March 1959.
ASTIA AD 226 473
CONTENTS:

Definitions and subdivisions of space (bioastronautical
aspect)

by H. Strughold
Bio-paks: Instrumentation and biomedical
research Primates in space
Center of gravity and moments of inertia
measurements for seat plus a
rhesus monkey, by H.G. Clamann
Summary of immunochemical analyses on sera
from humans exposed in a
simulated altitude chamber, by W.G. Glenn
Survival terrestrail micro-organism under
simulated Martian conditions,
by J.D. Fulton.
Photosynthetic gas exchangers and recyclers
used in closed ecological
system studies, by W.A. Kratz
Man in Space, by B. Balke
Physiological instrumentation of man during
light, by C.H. Kratochvii
Carbon monoxide phenomena in green plants
systems, by 5.S. Wilks,

R.M. Adams, J.A. Green and E.G. Shaw
.5,210

U.S. Aerospace Technical Intelligence
Center

1961

DETAILS OF THE LEGENDARY

FLIGHT
Aerospace Technical Intelligence Center, Wright-Patterson
AFB, "io
Trans. No. MOL-1035
16 April 1961
ASTIA AD 261 805
Original Source: Komsomol.skaya Pravda 91(11031):
1-3

-- 1,578
5,211
EFFECT OF ACCELERATION ON ESCAPE FROM
1943
U.S. Air Forces War Dept.,
AIRCRAFT. Appendix J. TSELA-3-697-11, 28 Feb. 1943.

5,212
U.S.

EFFECT OF ACCELERATION ON ESCAPE FROM AIRCRAFT
Air Force
1945
(Paper, Conference on "Human Factors in the Design and Operation of
Aircraft" Aero Medical Laboratory, Engineering Division, Wright-Patterson
AFB, Ohio, 19, 20 Jan. 1945) ASTIA ATI 12 729

5,213
1948 VENOUS PRESSURE IN TME HEAD UNDER NEGATIVE ACCELERATION
U.S. Air Force
(Aeronautical Medi-zal Laboratory, Wright-Patterson AFB, Ohio) 15 Jan. 1948.
5,214
U.S. Air Force
AIRCRAFT.
Jan. 1949.

SYNOPSIS OF THE AERO-MEDICAL ASPECTS OF JET-PROPELLED
1949
(USAF Air Material Command, Wright-Patterson AFB, Ohio)
ASTIA ATI 56 134.

14

ABSTRACT: This publicattcn contains brief sumaeries of aero medical problems
Specifically, there are sections
arising today from the use of jet aircraft.
concerning the problems of high altitude flight, problems of high speed flight,
and problems concerning flight safety. In many sections nothing new has been
In
added since the war, except a better understanding of human requirements.
others, much new material has been included and many new problems clarified.
5,215
U.S. Air Force Air Materiel Comnand
(USAF, AMC, Holloman AFB, N.M.)

1950 HIGH ALTITUDE BAIL-OUTS.
Memorandum Report HCRMID-695, Sept.

1950.

ABSTRACT: Experimental results are presented of fourteen human tests accomplished at Holloman Air Force Base, which prove the feasibility of escape at high
altitude from a physiological standpoint and demonstrate the practicability of
automatic equipment for ejection seat and free bailout methods of escape.

5,216
BACK INJURY IN JET-AIRCRAFT ACCIDE4TS; 28 CASES1950
U.S. Air Force
(USAF Flying Safety, Norton AFB, Calif) Informal Report.
HARD LANDIIGS.

4

"-1,579

-

5,217
1950

USAF

GELMAN AVIATION MEDICINE,

WORLD WAR II.

( School of Aviation Medicine, Wash. D.C.)

5,218
PARACHUTE HANDBOOK
1951
U.S. Air Force
Lab., Wright Air Development Ctr., WrightEquipment
Branch,
(Parachute
ASTIA ATI 35532.
Patterson AFB, Ohio) 1 March 1951.

5,219

U.S. Air Force 1952 THE BEGINNINGS OF RESEARCH IN SPACE BIOLOGY AT THE AIR
FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE, NEW MEXICO,
1946-1952
ASTIA AD 208 018
Air Force Missile Development Ctr., Holloman AFB, N. Mex.
ABSTRACT:

The first installment toward fulfilling the need for examining the

A serious study of
history of Air Force participation in space-biology research.
and
their scientific
the origins of biological projects, their gradual evo-ution,
and technical contributions is of considerable value in avoiding dld mistakes or
duplicating previous effort, and for suggesting new paths of endeavor in the
planning and pursuit of the more complex programs required in the immediate
The V-2 and Aerobee rocket experiments and balloon flights are reviewed,
future.
Experiments
with emphasis upon the biomedical information obtained therifrom.
flies, mice, hamsters, cats, dogs, and monkeys as
included fungus spores, fruit
The effect at high speed and altitude of G forces, subgravity, and
subjects.
Experience gained in rocket and
cosmic radiation were major iactors explored.
balloon launching, instrumentation and recovery techniques, and the growing
collection of scientific data particularly related to cosmic radiation and subgravity problems marked the practical beginnings of Air Force research in space
biology.

5,220
1952

USA"

PHYSICS AND MEDICINE OF THE UPPER ATMpSHE.

( School of Aviation Medicine, Randolph Field, Texas)

5,221
U.S.

1953 PROJECT PHYSIOLOGY OF ROCKFT FLIGHT, mx NO.2.
Air Force
(Air Development Center, Nollo-mn Air Force Base, N. Mexicoj

5,222
U.S.

PROJECT PHYSIOLOGY OF ROCKET FLIGHT, MX NO.
1953
Air Force
(Holloman Air revelopment Center, Holoman AFB, N. Mex.)
1450-R.
Weekly test status report for week ending 24 Feb. 1953.
Report No. HDr 319.1/27

(Hollomsn

.1580~
5,223
U.S. Air Force
1953
PSffIOL(X
(Vashington, D.C. : U.S. Gover-

OF FLniC
USAF Manual l6O-30.
nt Printing Office, 1953)

5,224
USAF

1954

FLIMIT SU•W I'S KNUAL.

(Manual 160-5,

Dept AV, Oct., 1954)

5,225
U. S. Air Force
1954
HADC SnIa-ANNUAL PRORESS REPORT, "ABRUPT DBCKLERLTlQ•W
JULY-DECEMBER, 1954.
(Aeromedical Field Laboratory, ANIDC, 1ollo0mn AFS,
N. Nex.)

5,226
U. S. Air Force
June 1955
SEM-ANUAL PROGRESS REPORT --P30JECT 7850,
January-June 1955
(A.roaedical Field Laboratory, Air Force Misuile
Development Center, Hlolloman AFB, New Mico)

E

5,227
U.S. Air Force
21 June 1955
TEST REPORT ON ESCAPE FRom AIRCRAFT AT H=
SPEED AND ALTITUDE.
(Aeromedical Field Laboratory, Air Force Missile
Development Center, Holloman AFB, Rev Mexico) Rapt. No. 2, 21 June 1955

5,228
U. S. Air Force
July 1956- Nov. 1956 OpERATIONAL REPORT ... 1 JULY 1956
THROUGH 28 NOVEMBER 1956.
(Air Force Missile Development Center, Blollomen
AnB, N. Mex.)

5,229
USAF Air Force
1956
ARDC SLED TESTS EJECTION IhPACT FRCES.
Aviation Week 65(24):81-83, 10 Dec. 1956.
ABSTRACT:
The new catapult sled "Daisy Track" installed at the Hollomen Air
Development Center is described. Some of the studies on the effects of abrupt
.deceleration and on the best body position for emergency ejection are mentioned.
briefly.

4
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-

5,230
1956 OPYT MEDITSINSKOGO
P.P. Batrechenko
U.S. Air Force, trans.
USTROYSTVOM LETNOGO
PROTIVOPEREGRUZOCHNYN
OBESKENKENIYA TRASIROVKI A
During the Training
Supervision
Medical
with
(Experience
CHASTI.
SOSTAVA
of the Flying Personnel of the Unit in the Use of Pressure Suit Equipment)
Vovenno-medits.nskiy Zhurnal (Military Medical aournal) 3:64-65, 1956.
USAP Translation: I1-1037-57. 1957

5,231
UNITED STATES AIR FORCE PARACHUTE HANDBOOK.
1956
U.S. Air Force
(Wright Air Development Center, Air Research and Development Command,
Wright-Patterson AFB, Ohio) WADC Technical Report 55-265, Dec. 1956.
ASTIA AD 118036.
ABSTRACT: The United States Air Force Parachute Handbook is a collection
of information, test results, and other technical data pertaining to the
application., design, construction, and testing, of parachutes, parachute
The contents of the Handbook represent the statesystems, and accessories.
of-the-art of parachute development, design, fabrication, and testing, and
will be amended as the state-of-the-art advances.

5,232.
1956 AT THE AERONEDICAL SECTION OF THE LEARNED MEDICAL
U.S. Air Force, trans.
COUNCIL ATTACHED TO THE CHIEF OF THE MAIN MILITARY MEDICAL ADMINISTRATION.
(V Sektsii Aviatsionnoy Meditsiny Ughenogo Medits Irskogo Fri Machal'Nike
Gvmi) compiled from two sources: Voyenno-Meditsinskiv Zhurnal (Military
Medical journal) 5:95-96 (1956) and Vestnik Vezdushnogo Plot& (Herald of
(Trans. in, USAF Air Intelligence Informathe Air Fleet) 5:83-84 (1956).
13 Aug. 1956)
tion Report IR-1621-56.

5,233
U. S. A. F. SUPERSONIC AIR RESEARCHTEST TRACK: PROJECT
1956
U. S. Air Force
Shell Aviation News 221:12-14, Nov. 1956
SMART.
12,000
ABSTRACT: The Air Force supersonic military air research track (SMART),
feet long. across the flat top of Hurricane Mesa, Utah, terminates at the brink of
Test vehicles can be accelerated to supersonic speeds
a 1,500 t,:)t escarpment.
along this track and escape devises such as ejection seits released from them to
parachutes used
continue over the cliffs, their descent being checked by the ams
Illustrations are included of the rocket sled,
in high performance aircraft.
dummy, and ejection seat, and of test ejections.

-

1,582-

5,334
Sept. 1957 DAISY TRACK TESTS.
U. S. Air Force
Development Center, Holloman AFB, New Mex.)

(Air Force Missile
Test Report No. 6,

10 Sept. 1957, p. 4

5,335
1957 AUTCNDTIVE CRASH TEST PROGRAM.
U. S. Air Force
(Aeromedical Field Laboratory, Air 'orce Missile Development Center,

Holloman AFB, N. Mex.j 17 May 1957

•,336
SV4POSIUM NO. 3 PHYSICAL STANDARDS AND SELECTION, AVIATION
1957
U. S. Air Force
MEDICINE RESIDENCY TRAINING PROGRAM, 19-20 FEBRUARY 1957 (School of Aviation
Medicine, Randolph AFB, Texas), ASTIA AD-144 144

CONTENTrS:
The philosophy of physical standards for military service;
The history of physical standards in the USAF
Pulmonary function standards
Cardiovascular standards
The electrocardiogram in the selection of flying personnel
Serum lipoprotein and pilot selection
Eye standards for visual acuity, depth perception. and muscle balance
Visual standards -- color vision
Discussion of papers
Eye, nose, and throat standards
The establishment of norms
Conservation of the trained airman
The stability of the nervous system
Psychiatric standards
The significance of loss of consciousness
Specific requireents of the Strategic Air Command
Physiological selection;
Standards for acceleration;
Job requirements and matching standards
The job of flying high-performance aircraft
Physical standards for high-altitude indoctrination
Selection and the man-machine complex

5,337
PO'3!CT 91- NE -981 - AERO MED SLED RUN DATA--HOLLOMAN
1957
U.S. Air Force
(Air Force Missile Development Center, folloman AFB,
ISSUE III.
TRACK.
1 May 1957.
New MeLtco)

4
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5,338
VERTIGO/DISORIENTATION.
1957
Air Force
(Headquarters Tactical Air Command, Langley AFB, VA.)
Tactical Air Command Surgeon's Bull. 7(2):14-17, Feb.

U.S.

1957.

ABSTRACT:
A review of human factors involved in major aircraft accidents for
the period of January-September 1956, reveals that vertigo and/or disorientation
Most typical cases of vertigo are
accounted for 32 of the 116 major accidents.
transient and usually of short duration and consist of illusions of pitch, sensaThese are
tions of turning while in straight and level flight and vice versa.
The Coriolis, reaction,
usually overcome by strict instrument interpretation.
however, is more dangerous and causes more severe reactions in pilots leading to
uncontrollable flight situations immediately after changing radio channels.

5,339
U.S.

Air Force 1957•-•E HOLLOMAN TRACK.
(Air Research & Devýelopment Command, Air Force Missile Development Ctr.,
ASTIA AD 150 248.
Holloman AFB, New Mexico) AFMDC TR 57-1, Sept. 1957.

ABSTRACT: A means for testing which permits the dynamic loads of free-flight
tests, and yet insures recovery of the test object, was born of this necessity.
The Holloman Track, at the Air Force
Supersonic tracks allow proper programming.
Missile Development Center of the Air Research and Developmnent Command, USAF is
It is the purpose of
the largest track facility in the Department of Defense.
this booklet to acquaint prospective track users with the potentialities of
the Holloman Track.

5,340
1957
ACCELERATION AND THE HUMAN ORGANISM.
USAF Air Intelligence, trans.
IR-1282-57.
See V. I. Babushkin, V. V.
(USAF Air Intelligence Report)
Malkin, & V. V. Usachev; and V. V. Usachev, 1957.

5,341
PHYSTOLOGY OF ACCELERATION: A CONTRO1957
USAF Air Intelligence, trans.
(USAT Air
VERSY BETWEEN D. YE. ROZENBLYUM AND G. L. KOMENDANTOV.
Rozenblyum;
D.
Ye.
See
Intelligence Information Report) IR-1407-57.
1956
Popov.
P.
A.
and
G. L. Komendantov; K. M. Shalay et al.;

5,342
TWO PROBLEMS IN ACCELERATION: CUMULATIVE
1957
USAF Air Intelligence, trans.
(USAF Air Intelligence Information Report)
EFFECT AND X-RAY EXAMINATIONS.
See S. A. Gozulov; and A. R. Manzurov, 1956.
IR-1600-57.

-
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5,343
USAF Office Of Scientific Research
1957
A
y,
let - 2nd 1957-1958 ( New York: Symposium Publications Division,
Pergamon Press)

!?,344
U. S.

Air Force
1957
ASTRONAUTICS SYMPOSIUM, SAN DIEGO, CALIFORNIA, FEBRUARY
18-20, 1957, SUMMARY SESSION.
(Air Force Office of Scientific Research)
AFOSR-TR-57-14

5,345,
USAF, Wright Air Development Center 1958 SPACE TRAVEL: PROBLEMS AND PROSPECTS
(Wright Air Development Center, Wright-Patterson AFB, Ohio) December,
1958
ABSTRACT:
This publication is a bibliographical listing of books and articles
dealing with space travel.
Much of the material was originally presented by
the kierican Rocket Society, the Institute of the Aeronautical Sciences, and
the Society of Automotive Engineers.
5,346
U. S. Air Force
1958
RESEARCH ACCOMPLISHMENTS IN RIODYNAMICS:
DECELERATION
AND IMPACT AT THE AIR FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR
FORCE
BASE, NEW MEXICO, 1955-1958.
(Air Force Missile Development Ctr., Holloman
AFB,,N. Mex.)
ASTIA AD-208 015
ABSTRACT:
In the monograph here presented, Dr. David Bushnell, of the Air
Force Missile Development Center'q Historical Office, presents a carefully
documented account of the successes and failures encountered in biodynamics
research programs other than escape physiology.
He has endeavored to place
these accomplishments within the larger context of such work undertaken
elsewhere by the United States Air Force, the United States Navy, industrial
corporations and academic institutions of the United States, plus
some
consideration of related efforts in Canada, Germany, and the Soviet
Union.
This " the sixth of the series of monographs published this year
devoted to
aspe..-s of the history of research in space biology and biodynamica
in the
Aeromedical Field Laboratory.

-5,347
U.S. Air Force 1958 REPORTS ON SPACE MEDICINE - 1958
Air University, School of Aviation Medicine, Randolph AFB,

Texas

Feb.

1958

ABSTRACT: This publication contains the following papers:
"Human Performance
in the Space Travel Environment" by G.T. Hauty; "Supersonic and Hypersonic

-1,585

"

Human Flight" by J.E. Ward, S.J.
Gerathewohl and G.R. Steinkamp; "Human
Engineering of the Sealed Space Cabin" by
G.R. Steinkamp; "Fatigue, Confinement,
and
Proficiency Decrement" by G.T. Hauty
and R.B. Payne; "The Feasibility
of Reeycling
Human Urine for Utilization in a
Closed Ecological System" by W.R.
Hawkins;
"Space Cabin Requirements as Seen
by Subjects in the Space Cabin Simulator"
W.R. Hawkins and G.T. Hauty; and
by
"Weightlessness - The Problem and
the Air
Force Research Program" by S.J. Gerathewohl.

-5,348
U.S.. Air Force Special Weapons Center
PROCEEDINGS OF THIRD SHOCK TUB
SYMPOSIUM 10 - 12 MARCH 1959,
(Air Force Special Weapons Cent.er,
Air Research and Development Command,
Kirtland AFB, New Mexico)
ASTIA AD-230333

5,349
USAF

1959
ANNOTATED BIBLIOGRAPHY OF SOVIET
AIR AND SPACE PROJECTS
(AEROMEDICAL ASPECTS)
Trans. from Soviet open sources,
1951-1959.
(Office of Technical Services, Washington,
D.C.)
May 19, 1959
59-16479

ABSTRACT:
Abstracts are given for over 100 papers
on problems in space
flaight. The papers are listed alphabetically
by author under the headings:
(1) aeromedical program; (2)
personnel:
selection and training; (3)
humor engineering; (4) manned air
weapon system; (5) space projects,
(6) space
vehi le life support systems: algae
photosynthesis.

3,350

USAF

1959
(Razvedchiki

HIGH ALTITUDE SCOUTS (AND) RESEARCH
OF PARAMDUNT IMPORTANCS
Bol'shikh Vysot (and) Issledovaniya
Pervostepennogo

Znacheniya)
Trans from Pravda (Moscow) 1959,
No. 189, P. 6, 1 and a summary trans
f 3 articles on the same subject from
Izvestiya -(UQSR) 1959, do. 160,
*.3."

(Office of Technical Services, Washington,
D.C.)

Aug.

3, 1959

59-19716

'ABST ICT: The scouts are 2 dogs
and a rabbit, test animals used in
expertmentsa on weightlessness.
The ballistic rocket which served
as
a
vehicle
for tie animals is not described.
There is uothing specific on physiological
findings.

-
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5,351
USAF

4

1959
PROSPECTORS OF GREAT HEIGHTS (Razvedchiki Bol'shikh Vysot)
Trans. of Pravda, Moscow (USSR) no. 189(14948) p. 6., 1959.
(Office of Technical Services, Washington, D.C.)
Jan. 1960
60-19078,

ABSTRACT:
The scouts are 2 dogs and a ribbit, test animals used in experiments on weightlessness.
The ballistic rocket which served as a vehicle
for the animals is not described. There is nothing specific on physiological
findings.

5,352
oi.S.

BIBLIOGRAPHY ON AEROMEDICAL RESEARCH WITH tBSTRACTS.
1959
Air :' orce
ASTIA AD-247 101,
(Vric;,t Air Development Div., Wright-Patterson AFB, Ohio)
Dec. 1959

5,353
U.S. Air Force
1959
DISCOVERER III BIOMEDICAL DATA REPORT.
(Directorate of Bioastronautics Projects, Air Force Ballistic Missile
Division, Headquarters ARDC, Los Angeles, Calif.) WDZPB Report No. 2
ASTIA AD 241 853

ABSTRACT:
Four C-57 black mice lived through the stresses of launch and
accelerative forces produced by the two stage Discoverer vehicle and through
more than 500 seconds of weightlessness.
Specinment activity correlated with
ignition and burn-out of each stage and marked activity occurred during
weightlessness.
Speciment activity correlated with iglutLion and burn-out
of each stage and marked activity occurred during weightlessness.
The life
support system of the Mark I biomedi.al recovery capsule functioned satisfactorily from lift-off to 790 seconds.
The atmosphere, continuously moved
through a ducted gas control system, varied between 330 mm Hg oxygen partial
pressure, maintained a low pCO 2 and low relative humidity (below 60%) with
a constant but relatively low temperature of 560 F.
During flight, no leaks
occurred in the capsule or oxygen system and the latter functioned normally
to maintain a satisfactory cell pressure between 6.3 to 7.0 psia from an
oxygen cylinder maintaining approximately 1200 psig.
The primary biomedical mission objective was not achieved because of
failure of the Discoverer III vehicle to gain sufficient velocity,
resulting in a prolonged ballistic trajectory, rather than the programmed orbit.
However, part or all of secondary mission objectives
were achieved.

4
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5,354
BIOASTRONAUTICS - ADVANCES IN RESEARCH
1959
(Air University, School of Aviation Medicine, Randolph AFB, Texas)
ASTIA AD-226 473

U. S. Air Force

In this publication fifteen special progress reports are ptiblished
ABSTRACT:
which deal with problems applicable in rocket flight and satellite flight (chapter.
Others report about progress in fields
on "Bio-Paks" and "Primates in Space").
which will be of usefulness in more advanced space operations (chapters on
"Photosynthetic Gas Exchanges .... " and "Man in Space").

ý5,355
AEROMEDICAL FIELD LABORATORY MEETS THE CHALLENGE OF
1960
Air Force
Holloman Monthly News Bulletin 5(l):6, 8, 11-12, Nov. 1960
BIOASTRONAUTICS.

U. S.

ABSTRACT:
The research problems in this field presently under consideration and
development by Holloman's Aeromedical Field Laboratory are discussed in this
article.

5,356
U.S. Air Force 1960 PROCEEDINGS OF WADC SPACE TECHNOLOGY LECTURE SERIES,
VOLUME I, TECHNICAL AREAS
Wright Air Development Ctr., Wright-Patterson AFB, Ohio
WADC TR 59-732
ASTIA AD 235 424
ABSTRACT: This report is a consolidation of the papers presented by members of
the WADC laboratories at its Space Technology Lecture Series between / Oct. 1958
and 11 Dec. 1958.
The papers were prepared for the purpose of cross-education and
therefore are directed toward an audience representing many disciplines of science
and engineering.
The presentations contained basic technical as well as stateof-the-art information in at least sixteen unique technical areas and subsystems
directly related to space technology.
The topics covered in this report are as
follows:
Propulsion; Flight Mechanics and Structures; Flight Control; Guidance;
Communications; Secondary Power; Supporting Subsystems; Reconnaicance: and
Vehicle Defense, technical areas:
International Geophysical Year - The Ground
Work for Space Flight; Environment of Space; Mechanics of Space Flight; Electromegnetics; Space Medicine; and Materials.

5,357
U.S. Air Force 1960 PROCEEDINGS OF WADC SPACE TECHNOLOGY LECTURE SERIES,
VOLUME 2 SUBSYSTEMS-PART I. (Wright Air Development Ctr., Wright-Patterson
AFB, Ohio) WADC TR 59-732, April 1960.
ASTIA AD 236 641.

ABSTRACT: This report is a consolidation of the papers presented by memebers of
the WADC laboratories at its Space Technology Lecture Series between 7 Oct 1958.

-

-

-
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The papers were prepared for the purpose of cross-education
and 11 Dec. 1958.
and therefore are directed towaid an audience representing many disciplines of
The presentations contained basic technical as well as
science and engineering.
in at least sixteen unique technical areas and
information
state-of-the-art
Areas covered in this report
subsystems directly related to space technology.
are the following: Propulsion; Flight Mechanics and Structures; Flight Control;
GuLdance; Comuunications; Secondary Power; Supporting Subsystems; Reconnaissance;
Vehicle Defense.

5,358
U.S.

1960 HOLLOMAN TRACK CAPABILITIES
Air Force Missile Development Center
(Air Force Missile Development Center, Holloman AFB, New Mexico)
AFMDC Technical Report 60-24, Nov. 1960. ASTIA AD 250 057.

-5,359

U.S. Air Force Missile Development Center
SPACE BIOLOGY 1946-1952 (Holloman AFB,

1960 THE BEGINNINGS OF RESEARCH IN
New Mexico)

5,360
U.S. Air Force 1960 OPERATIONAL SUITABILITY TEST OF THE MODEL 66C PENDANT
SUPPORT SYSTEM FOR THE BAK-6/F27A AIRCRAFT ARRESTING SYSTEM (WATER SQUEEZER)
(4750th Test Squadron, Tyndall AFB, Fla.) (Tactics & Application Engineering)
April 1960. ASTIA AD 252 617.
Proj. Rept. ADC/73AD/59-18.

SUMMARY (a): The Model 66C Pendant Support System provides a retractable
runway pendant cable for the BAK-6/F27A Aircraft Arresting System. The syatem
is pneumatically powered and can be controlled electrically from the control
tower or manually from the side of the runway. The pendant cable is raised
A
and lowered on eight leaf spring type supports spaced twenty feet apart.
semaphore at the side of the runway gives a visual indication of the system
position.
The test was conducted at Kincheloe AFB, Michigan, during March and early April
The three test phases included twelve F-102A high speed tire versus
1960.
pendant support damage investigation taxi runs, ten F-106A high speed tailhook
versus pendant support damage investigation engagements and four system freezing
effects investigation tests. The Model 66C in the raised postition was found
to be a satisfactory pendant cable supporting system to insure successful
The system was renderengagements without damage to aircraft tires or tailhooks.
major systems
all
and
position
retracted
the
ed inoperative by freezing in
weather.
of
cold
effects
the
from
resulted
deficiencies
Recommendations are made chat an operative heating system be provided for
cold weather locations and that certain design changes be incorporated if
Additional design
reliance is to be placed on ice removal chemicals only.
for the actuarecommended
are
corrections
deficiency
changes or construction
tor solemoid valves, actuator pit, semaphore and pendant cable groove.
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5,361
1961 PHENOMIA IN THE UPPER ATMOSPHERE.
Air Force Air Information Div.
(Science and Tech. Sect., Air Information
REVIEW OF SOVIET LITERATURE.
ASTIA AD 257 913.
AID Kept. 61-69, 31 May 1961.
Div., Washington, D.C.)

U.S.

ABSTRACT: Materials in this analysis deal with the following topics; (1) Solar
radiation and the ionosphere, (2) Van Allen belts and cosmic rays, (3) Telluric
currents, (4) atmospheric electricity, and (5) Satellite and missile data.
(Author)

5,362
S"AF

1961
FIRST FLIGHT OF KAN INTO SPACE (SOME DETAILS ON PREPARATICKS
FOR THE FLIGHT AND THE FLIGHT ITSELF ON THE SATELLITE. '"OSTOK").
Trans. from Ekonomicheskaya Gazeta (USSR) no. 89(951) p. 3, 1961.
ASTIA AD 261 826
July 27, 1961

5,363
United States Air Force 1961 FIRST ARTICLE FUNCTIONAL TEST OF THE BAK-9/F48A
AIRCRAFT ARRESTING BARRIER
Project ADC/73AD/61-5, Final Report
(4750 Test Squadron, Tyncall AFB, Florida)
ASTIA AD 261746
July 10, 1961
The BAK-9/F48A Aircraft Arresting Barrier is a rotary friction brake
ABSTRACT:
The distressed aircraft's tailhook engages a runway pendant
type energy absorber.
cable which pulls two nylon tapes from storage reels mounted on a common shaft
The reels revolve and drive a hydraulic pump
between two disc type brakes.
which'su'pplies pressure to a control unit. The control umit applies constantly
varying pressure to the reel brakes so as to stop the aircraft in 1000 feet
An electric motor retrieves the system in 31
regardless of engaging speed.
The system will stop a 45,000 pound aircraft at 161 knots or a 55,000
minutes.
pound aircraft at 141 knots without exceeding 2.0 G deceleration or conservative
tape strengths.
The first article functional test was conducted at S..ymour Johnson Air Force
Fifteen F-106A and two F-10B
Base, North Carolina, for MOAMA and ASD.
arrestments were made at sp eds of 52 to 106 knots and aircraft weights of
The system was tested at ambient, +1200F and - 300F
28,5vO to 43,500 pounds.
On-centerline and 75 foot off-center engagements were made.
temperatures.
A barrier intercoupling disconnect feature was tested.
A tendency
The system performed very satisfactorily uader these conditions.
Recommendations for i mediate
for tape twisting during retrieval was corrected.
operational use, reduction of runout distance to 950 feet, and certain crash
crew and air crew training were made.

° 1,590 3,364

S1961

DT.AILS OF THE LFE1WM

FLIGHT

Comosol'skays

Pravda
(Aerospace Technical Intelligence Center, WrightPatterson AFn, Ohio) Trans. no.'"ML-1035 27 July 1961.
ACTIA AD 261 605.

5,365

1961

UAF

ME FIRST NUMD SPACE FLIGHT

Trans. from Pravda (Moscow) (USSR) no.
ASTIA AD 261 822.
July 27, 1961

115(15605)

p.

1,

3-4,

1961.

5,366
U. S.

Air Force
1961
PUBLICATIONS OF THE SCHOOL OF AVIATION MEDICINE, ,NU,
FISCAL YEAR 1960
(School of Aviation Medicine, USAF Aerospace Medical
Ctr. (ATC) Brooks AFB, Texas) ASTIA AD 250 040, Jan. 1961

5,367
U.S. Air Force
1961
AT SUPERSONIC VELOCITY.
(Foreign Tech. Div., Air Force Systems Command, Wright-Patt~rson AFB,
Ohio) Trans. No. FTD-TT-61-203, 27 November 1961.
ASTIA AD k68 072
From Sovetskaya Litva, p. 3.
28 July 1961.

4'

ABSTRACT: New types of ejection seats were developed in recent years.
Instead of pyrotechnic cartridges, they use rocket engines.
The most perfect
samples allow ejecti'ons at velocities up to 24000 km/hr.
Developed also were
the first samples of special safety capsules.
They are like small cabins
formed by extensive walls.
Such a capsule closes automatic ally and becomes
hermetically sealed prior to catapulting, offering protection against counter
stream of air, and safe landing.
In addition, it serves as a container for
rescue devices (Parachutes, emergency supply, oxygen equipment, etc.) and as
a rescue raft in case of falling into the water.
(Author)

5,368
U.S.

Air Force
1961
A STUDY OF USAF SURVIVAL ACCIDENTS I JANUARY 1958
THROUGH 31 DECEMBER 1961.
(Directorate of Flight Safety Research, Norton
AFB, Calif.)
Study no. 17-62, Dec. 31, 1961.
ASTIA AD 285 130.

ABSTRACT: Major USAF aircraft accidents resulting in survival situations continue
to occur in significant numbers.
A survival accident is defined as any accident
resulting in a water landing or any accident where rescue was delayed for one or
more hours.
During the period I Jan 1958- 31 Dec. 1961, one in every ten USAF
major aircraft accidents resulted in a survival situation.
In a great many of

4
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crewmembers were
these, excessive delays in the location and recovery of downed
and
These delays resulted in the loss of nighly trained crewmembers
indicated.
are
survivors
The
presented definite hazards to the survival of many others.
long periods of time
for
conditions
adverse
and
exposure
to
subjected
frequently
attributed to exstresses
The physical and mental
in remote, uninhabited areas.
are major
undoubtedly
evaluate,
to
posure in survival situations, though difficult
apparent
increasingly
becomes
It
factors in the eventual outcome of these cases.
must be
training,
survival
as
well
as
that the existing search and rescue effort,
crew
which
fro
conditions
accident
post
of
improved to reduce the incidence
An urgent requirement exists for an improved
survival is a matter of chance.
personal locator device.

5-,369
U.S. Air Force
TECHNOLOGY.
Washington,

1961 ITEMS OF INTEREST: NEW INDICATIONS IN SOVIET SPACE
(Air Information Division, Science and Technology Section,
ASTIA AD 254 409.
AID Report 61-40, 28 March 1961.
D.C.)

Academician N.M. Sisakyan discusses certain biological data obtained
ABSTRACT:
in experiments with animals during vertical anc orbital flights.

5,370
PERIODICAL REPORT ON AEROMEDICINE: BIOPHYSICAL
1961
U.S. Air Force
(1126th USAI FAG, Arlington Hall Station,
ASPECTS OF GAGARIN'S FLIGHT.
Rept. 1452517
Arlington, Va.)
ABSTRACT: The authors point out that the design of the spacecraft "Vostok I"
incorporated many years of work by numerous groups of scientists and engineers.
It takes into consideration the data yielded by probes on geophysical, ballistic, and space rockets, satellites, and space ships as well as the data on
properties of space surrounding the earth.
The problem of meteorite
The problems discussed by the authors are varied.
Radiation danger was examined
danger was investigated in particular detail.
The problem of temperature conditions arose because of the
with equal zeal.
exposure of the spacecraft to extreme heat. Gagarin's solution to the problem
Although the authors avoid stating Gagarin's
of acceleration is reviewed.
reaction to weightlessness, they do include it as a very real problen in space
flight. The authors then give a brief description of the interior of the space
(CARl)
cabin and the function of television cameras throughout the flight.

..
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-5,371
U.S.

Air Force
1961
(1126th USAF FAG,

PERIODICAL REPORT ON AEROMEDICINE IN THE U.S.S.R.; 61-24
Arlington Hall Station, Arlington, Va.) Rept. 1452577.

ABSTRACT: This is a report dealing with: (a) Contents of a book entitled
Psycholog' of the Flying Profession; (b) Comparative Physiological study of
tolerance to radial acceleration; (c) The Sixth Congress of the Ukr. Society of
Physiologists, and (d) Astronaut training and manned space flights.
It gives a
description of Gagarin's training prior to his space flight. The author places
emphasis on the fact that fear about the adverse effect of transition to g's
upon reentry proved'groundless.
(CARl),

5,372
U.S. Air Force, trans.
1961 SOVIET AVIATION (SELECTED ARTICLES)
(Aerospace Technical Intelligence Center, Wright-Patterson AFB,
Trans. No. MCL-405, 21 Dec. 1961.
ASTIA AD 258 497.

Ohio)

CONTENTS:
Optical orientation device on the voyage to the Cosmos, by V. Arsent'yev
How the speed of the rocket was changed, by B.
.aksimachev
Cosmic rocket planes of the future, by S.S. Ustinov
Problems of science and technology transport rockets, by G. Petrovskiy

5,373'
U.S. Air Force
1961
REVIEW OF AERONAUTICAL AND SPACE MEDICINE.
(SELECTED ARTICLES).
(Aerospace Technical Intelligence Center,
Wright-Patterson AFB, Ohio) Trans. No. MCL-787, 25 April 1961.
ASTIA AD 259 594.
CONTENTS:
Pulmonary volume reports on 124 athletes ranging in ages from 20 to 39 years,
by G. Fumagalli, R. Serra, and S. Berzolla
Modification of the electrocardiogram of albino rats subjected to tangential
(transversal) acceleration before and after splenectomy, by C. Vacca &
L. Vacca
Behavior of body weight', heart rate and arterial pressure in 1,000 Italian
pilots in relation to their age and performance, by A. Scano
Quantitative evaluation of the ballistocardiogram after muscular strain
Effect of low barowetric pressure and of some tranquilizers on the spontaneous
motorial activity of mice, by F. Sparvieri
Symposium on medical radiobiology.
_
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5,374
U.S. Air Force
1961
FROM MAN-MADE SATELLITES TO INTERPLANETARY FLIGHTs.
(Ot Iskusstvennykh Sputnikov K Mekplanetnym Poletam)
(Aerospace Technical Intelligence Ctr., Wright-Patterson AFB, Ohio)
Trans. No. MCL-1301, 18 Sept. 1961.
ASTIA AD 264 626.

,,375
USA"

1962
FIRST IN THE WORLD GROUP FLIGHT IN COSMIC SPACE (BASIC RESULTS)
Trans. from Pravda (Moscow) (USSR), no. 295(16151) p. 1-3, Oct. 22, 1962.
(Office of Technical Services, Washington, D.C.)
'Nov. 29, 1962
63-13906

5,376
U.S. Air Force
1962
LECTURES IN AEROSPACE MEDICINE JANUARY 8-12, 1962.
(Held at the School of Aerospace Medicine, USAF Aerospace Medical Division
(AFSC) Brooks AFB, Texas)
ABSTRACr: The complete text of lectures presented at the School of Aerospace
Medicine.
Also included is an introduction to each of the speakers and a
welcome address by Brig. Gen. Theodore C. Bedwell, Jr.

5,377
U.S.

Air Force
1962
TECHNIQUES OF PHYSIOLOGICAL MONITORING,
I. FUNDAMENTALS.
(Aerospace Medical Research Laboratories, WrightPatterson AFB, Ohio) Final Report.
AMRL-TDR-62-98.
Sept. 1962.
ASTIA AD 288 906

ABSTRACT: This volume is the first of a three-volume handbook covering
the applications of electronics in monitoring bioelectric physiological
responses.
The fundamental concepts and methods presented in this volume
form a foundation for the detailed technical discussions in the succeeding
volumes and, it is hoped, to provide a common language and basis of understanding between the physiologist and electronic engineer engaged in this
field. The data obtained by monitoring physiologist and electronic engineer
engaged in this field.
The data obtained by monitoring physiological
responses in varied environments can be u4eJ to Loprove the LUficiency and'
increase the safety of a human subject in aircraft and spacecraft.

-
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5,378
USAF

1962
FEASIBILITY STUDY OF HYPERSONIC PARACHUTE FREE FLIGHT TEST
CAPABILITY (Phase I)
(Flight Accessories Laboratory Aeronautical Systems Div. Air Force
Systems Command Wright-Patterson Air Force Base, Ohio) ASD-TR-61-600.
ASTIA-275578

ABSTRACT:
A study has been conducted to determine the feasibility of establishing a free-flight test capability for aerodynamic decelerators at supersonic and hypersonic velocities. Methods for boosting test vehicle weights
of 250,500, 800, and 2000 pounds to various altitudes and Mach numbers utilizing presently available rocket motors and range facilities and evaluated.
Test altitudes vary from 2000 to 250,000 feet for a Mach number range of 1.0 to
10. Instrumentation requirements for measuring decelerator performance characteristics and vehicle flight parameters are investigated. Methods for water
and land recovery of the payload section of the vehicles are presented.
The results of the study indicate that presently available vehicle design
and instrumentation techniques, as well as existing range facilities, may
be employed.

5,379
U. S.

Air Force
1962
THE EFFECTS OF EXPOSURE TO SIMULATED LAUNCH AND RE-ENTRY
PROFILES ON CHIMPANZEE PERFORMANCE.
(6571st Aeromedical Research Lab.,
Holloman AFB, N. Mex.)
Rept. ARL-TDR-62-1; March 1962

ABSTRACT:
Five chimpanzees trained to perform a continuous avoidance task were
exposed to the acceleration profiles simulating the conditions of launch and
re-entry which exist when a capsule is placed into orbit.
Performance during
launch and re-entry differed from the base-line period which immediately preceded
each of the three launches.
However, performance immediately following launch
and re-entry indicated that the animals recovered rapidly and tolerated the
insults well.

5,380
U. S.

Air Force Missile Development Center
1962
HOLLOMAN TRACK CAPABILITIES
(Air Force Missile Development Center, Holloman AFB, N. Mex.)
MDC-TDR-62-9;
ASTIA AD-286 761; Sept. 1962

ABSTRACT:
Because the Holloman Track can ciosely simulate missile free flight
environment and allow closer observation during and after a tin, it is an ideal
development facility for use between laboratory and free flight tests of guidance
and other missile systems.
The Holloman Track is the longest and most precisely aligned test track in the free
.world.
The design and- construction was based on experience gained at Holloman
and the other major tracks.
Track testing has been in progress here since 1950,
when the SNARK missile was tested.
Since this time, dozens of varied programs
have been successfully accomplished, building a valuable reservoir of experience.

I
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other
The test sled brings together the payload, propulsion, initrumentation, and
AFMDC
The
accessory equipment, and is of major importance in the test program.
which has
Track Test Division has pursued a long-range sled development program
payload
200-lb.
a
carry
can
than
sled
(1) a dual-rail
resulted in the following:
that can
sled
monorail
a
(2)
acceleration,
to 3,600 ft. per second at 56 g maximum
liquidvarious
(3)
and
carry a 150 lb. payloadto over 3,800 ft. per second,
relativelv high
fueled sleds which, with a long thrust duration, can achieve
accelerations.
low
and
velocities with a large pay!oad
A similar development program has produced a high-quality instrumentation support
(I) operational FM/FM, PCM, and PDM telemetry systems in
capability as follows:
rugged, dependable sled-borne tape recorders,
miniaturized,
(2)
region,
mc
the 800
error of less than one part in 20,000,
an
with
system
velocity-measuring
a
(3)
(4) the most advanced timing and programming system in existence, and (5) sufficient numbers and types of data collection cameras to furnish practically any
(AUTHOR)
optical coverage, required.

5,381
EFFECTS OF ACCELERATIVE FORCE
1962
Air Force
Air Force Manual No. 161-1,
Manual,
In Flight Surgeon's

U. S.

Chap.

5,

17 Jan.1962

5,382
U.S.

STU.K OF A DRA BRAKE SATELLITE RECOVERY SYSTEM,
1962
Air Force
VOLUME I (Aeronautical Systems Division, Wrigbt-P•M-tr?_'n AFB, Ohic)
ASD TR 61-348, Vol. 1. ASTIA AD 274 087.

ABSTRACT: Research and' development on the Drag Brake Satellite System, advanced
to preliminary design' stage for structure and subsystems, are fully documented.
Included are preliminary designs and the preceding research and engineering,
specifications, text planning and requirements, peripheral supporting studies
Significant advances in coated wire mesh skin development
and problem areas.
In this
and nominal tajectory follower type of control systems are reported.
4-volume report, Vol. I contains general introductory material and discusses the
Drag Brake System and mission, and stmucture.

5,383
U.S.

STUDY OF A DRAG BRAKE SATELLITE RECOVERY SYSTEM,
1962
Air Force
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio)
VOLUME II
ASD TR 61-348, Vol. 2. ASTIA AD 275 253.

ABSTRACT: Research and development on the Drag Brake Satellite System,
advanced to preliminary design stage for structure and subsystems, are fully
Included are preliminary designs and the preceding research and
documented.
kngineering, specifications, text planning and requirements, peripheral supportSignificant advances in coated wire mesh skin
ing studies and problem areas.
development and nominal trajectory follower type of control systems are reported.

-
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5,384
MISSILE AND SPACE
U.S. Air Force Academy 1962 SYMPOSIUM ON BALLISTIC
(Aerospace Corp.,
TRANSACTIONS.
1962.
TECHNOLOGY, SEVENTH, August 13-16,
Los Angeles) •-3

5,385
U.S.

STUDY OF ADRAG BRAKE SATELLITE RECOVERY SYSTEM,
1962
Air Force
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio)
VOLUME III.
ASTIA AD 274 088.
ASD TR 61-348, Vol. 3.

Aerospace dynamics (Aerodynamics, aeroelasticity, and upper atmoABSTRACT:
sphere physics); Ground support (Mechanical and electrical maintenance ground
equipment, electrical test support equipment, and balloon and orbital test
programs); and System tests (Laboratory test and quality assurance program,
wind tunnel tests, flight test program, operational support, and hot tests).

5 38(
1962 STUDY OF A DRAG BRAKE SATELLITE RECOVERY SYSTEM, VOLUME IV
U.S. Air Force
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio)
ASD TR 61-348, ASTIA AD 274 089.

41

ABSTRACT: Research and development on the Drag Brake Satellite System,
advancpd to preliminary design stage for structure and subsystems, are fully
Included are preliminary designs and the preceding research and
documented.
engineering, specifications, text planning and requirements, peripheral supportSignificant advances in coated wire mesh skin
ing studies and problem areas.
development and nominal trajectory follower type of control systems are reported.

5,387
U.S.

TECHNICAL PROGRAM SUMMARY
1962
Air Force
(6571st Aeromedical Resedrch Laboratory Aerospace Medical Division,
March 1962.
Holloman AnB, New Mexico)

5,388
1963 NEW GERMANY (SELECTED ARTICLES)
U.S. Air Force
Translation Services 9ranch, Foreign Technology Division, WP-AFB, Ohio
ASTIA AD 295 769
Jan. 17, 1963
FTD-TT-62-1584,'+4
Original Source: German Newspaper, Neues Deutschland, August 14, 1962,
Pp. I & 2
ABSTRACT: This publication contains a group of articles praising the flights
of spaceships Vostok III and Vostok IV.

q
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5,389
U.S.

Air Force
1963 A DIGITAL READOUT TECHNIC APPLICABLE TO LABORATORY AND
AEROSPACE MEDICAL MONITORING OF PHYSIOLOGIC DATA.
(USAF School of Aerospace Medicine, Brooks AFB, Texas)
Techniaal Report No. SAM-TDR-62-139, Feb. 1963.
ASTIA AD 403 481

ABSTRACT: This report describes a technic for digital readout of systolic and
diastolic blood pressure, heart rate, and respiratory minute volume, applicable
to wire telemetry in the laboratory as well as wireless telemetry from aerospace vehicles. General description of the technic and specific construction
details are given.

5,390
U. S.

Air Force
1963 INVESTIGATION OF CREW ESCAPE SYSTEM SURFACE
IMPACT TECHNIQUES FOR ADVANCED AEROSPACE VEHICLES.
(Aeronautical Systems Division, Dir/Aero-mechanics, Flight Dynamics
Lab., Wright-Patterson AFB, Ohio) Final Report ASD-TDR-63-173,
May 1960.

ABSTRACT: This report describes the results of a four-part study related
to the parachute landing impacts of a manned capsule.
A survey of
literature, with the objective of establishing human tolerance to
rapidly applied acceleration, revealed a substantial discrepancy among
the data published by investigators in this area.
The tolerance limits
published in HIAD were accepted as the parametric limits for the present
study, pending the completion of advanced studies in this area.
Analyses
of typical parachute landings revealed that horizontal velocities of
up to 56 fps and vertical velocities of up to 33 fps are possible.
Secondary impacts resulting from toppling are likely. Active and passive
attenuation methods were quanitatively evaluated in an effort to determine
an optimum attenuator.
From the results of this evaluation, it, was
recommended that an active type system be developed to negate the
horizontal velocity and that a conventional passive type system be
employed to alleviate the vertical impact. A study of experimental
techniques indicated that part-scale model testing is feasible and
advantageous for a program in which prototype attenuators are validated.
Methodologies were derived for dynamic scaling of the results obtained
from small model experiments to permit prediction of full size model
per formance.

5,391
U.S.

Air Force
ACCELERATION STUDIES ON MERCURY ASTRONAUT CANDIDATES.
(WADC Tech. Report in preparation.)

-

5,392
U. S.
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MOTION PICTURE
Air Force Film Library Ctr.
1956
HUMAN FACTORS IN RESEARCH AND DEVELOPMENT. (Air Force Film Library Center, St. Louis, Mo.) (Proj. 50/6/S-82)
Film No. ER-64

ABSTRACT: Depicts five areas of investigation performed on the Human Factors
program by ARDC, showing personnel equipment, explosive decompression, Air Force
clothing research, downward ejection, and wind blast and deceleration at high
speeds.

5,393
U.S. AAF Air Technical Service Command
1947
NOTES ON DECELERATION AT
BAIL-OUT OF AIRCRAFT.
Memorandum Reel -C 262.
A.T.I. 7236
10 April 1947.
ABSTRACT: In this report the results are presented of considerations and
calculations covering decelerqtion, velocity, and time during bail-out of
high speed aircraft.
As a result of the high speed the air forces on a
human body leaving a plane without opened parachute are very high and can
increase to such an extent that the limit a man can withstand may be surpassed.
The decelerations were investigated for velocities from 300 mph to 600 mph,,
for altitudes from sea level to 40,000 ft and for drag areas from the 'largest
and smallest cross-section of a human body, for average drag area obtained
from human free-falling tests, and for a human body leaving a plane with
ejection seat.

I

5,394
U.S.

Air Force Air University Library
1958
EARTH SATELLITES
Special Bibliography No. 118. Supplement No. 1, Maxwell AFB

ABSTRACT: Lists 127 selected references in Air University Library including
books, documents, and periodicals.

5,395
USAF Foreign Tech. Div.
1962
AVIATSIYA I KOSMiONAVrIKA
(Aviation and
Cosmonautics)
(Foreign Tech. Div., Air Force Systems Command,
Wright-Patterson AFB, Ohio) FTD Rept. No. ST 62 9, Sept. 1962.
ASTIA AD 409 050.

U
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5,396
U.S.A.F., Foreign Tech. Div.
1962 EARTH-SPACE-EARTH (SELECTED ARTICLES)
(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio)
Trans. No. FTD-TT-62-1416
Oct. 11, 1962
ASTIA AD 292-224
Zela-Zosmos-Zemlya, (Sbornik Materialov, Opublukovannykh
Original Source:
V Gazete "Pravda" Izdatelstvo "Pravda", (Moskva), 24, Pp. 10, 13, 14, 27,
16 Aug. 1962
30, 31 45-4/, 51, 52, 56, 51 and 61.
ABSTRACT: This publication contains articles by the following titles:
"Vostok-3
in Outer Space"; "News from Outer Space"; "Vostok-4 in Orbit"; "News from Outer
Space"; "Research Program is Being Executed Successfully"; "Conversation in
Outer Space"; "Food of Gods"; "Precisely According to Program";"Before the
Completion of a Historical Flight"; and "Good Wishes to Nations of the World."

5,397
USAF,

Foreign Technology Division
1962
(U) AVIATION AND
COSMONAUTICS (Foreign Technology Division, Wright-Patterson AFB,
Ohio) FTD-ST-62-9, 44(9) 1962.

ABSTRACT: A translation of the special issue of the Russian periodical,
Aviation and Cosmonautics. commemorating the dual flight of Andriyan
Nikolayev and Pavel Popovlch in August 1962.
Includes official
communiques released before, during, and after the flight and speeches
and statements by Soviet officials and cosmonauts.

5,398
USAF,

Foreign Technology Division
1963 AVIATION REVIEW (Selcted
Articles)
,Foreign Technology Division, Wright-Patterson AFB,
Ohio) FTD-TT-63-219/l.
Letecky Obzor, 6(8):625 268,269. 1962.
ASTIA AP 409 271.

This publication contains articles on the following subjects: Modification
of jet passenger aircraft TU-104A; a new airfield in Moscow; and true
flying saucers.

7,399
U.f.

A: Headquarters
1945
INTERROGATIONS OF GERMAN PERS
EL INTERESTED
IN GERMAN AVIATION.
(U.S. AAF Headq'iarters, U.S. StrategLc Air Forces
in turope, Aero-medical Research Section)
15 Aug. 1945

ABSTRACT: The work on catapult seats started in 1939 for the u-88.
The
original stimulus for the wurk was the necessity for getting p lots out of
a test plane which was being used in a study of the critical v lue of flutter
and engine pressures.
This firrt development was an ejection seat, activated

.1,600
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by rubber cords that gave a calculated clearance over the rudder of 1/2 meter
This seat was to have had
at 600 kilometers per hour speed of the aircraft.
S.
10
of
a maximum acceleration
As the speed of military aircraft. was increased, the German statistics showed
that there were more and more accidents involved in escape from the plane and
this provided a further stimulus to the development of ejection seats was the
He stated that at the
conservation of oxygen during escape at high altitudes.
enough to make it
not
was
heights which they were flying the oxygen reserve
any appreciable
do
to
had
he
if
plane
the
of
possible for a man to get out
capable of speeds
aircraft
all
that
opinion
It is his present
amount of work.
seats.
ejection
have
should
hour
per
of over 500 kilometers

5,400
U. S.

MAJOR ACHIEVEMENTS IN SPACE
1957
Air Force Missile Development Center
BIOLOGY AT THE AIR FORCE MISSILE DEVELOPMENT CENTER, 1953-1957,
(Air Force Miscile Development Center Holloman AFB, N. Mex.)
ASTIA AD 208 016

This historiographical effort was prepared as part of a larger history
ABSTRACT:
Important technological advances,
of aeromedical research at Holloman AFB.
discussed in the initial portion of this study, contributed to outstanding accomplishments in two broad fields of space biology research - cosmic radiation and
Scientific and engineering progress in these
controlled artificial environments.
latter fields is the main theme of this publication, which culminates with a
review of the record-making Hanhigh II

flight.

5,401
U. S.

AIR SICKNESS - CAUSES AND
n.d.
Air Force School of Aviation Medicine
(School of Aviation Medicine, Randolph AFB, Texas)
PREVENTION.
ATI-117 794

ABSTRACT: Airsickness among air crew'personnel, or among those carried by aerial
Each airsick member of
transport, represents a wastage of military efficiency.
an air crew, whether he be pilot, bombaruier, gunner, navigator, or engineer, is
unable to perform his duties with alertness and zeal if his attention is focused
Airborne troops who are unable to disembark and acupon his physical condition.
complish their missions with dispatch because of airsickness, are to that degree
casualties, and therefore do not justify their selection for an important combat
Furthermore, the student pilot, who because his instructor thinks it
mission.
necessary to "wring him out" on his first ride, may develop a distaste for flight
This small pamphlet has been
and be lost forever to the ilying training program.
written to point out how the knowledge which has been gleaned from Army Air Forces
experience and research may be applied to make military forces more efficient.
(AUTHOR)
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5,402
USAF School of Aviation Medicine 1958 EPITOME OF SPACE MEDICINE (Randolph
AFB, Tex: U.S.A.F. School of Aviation Medicine) ASTIA AD |5q'O52
ABSTRACT: Forty-one papers prepared by SA, personnel on various aspects of
The first ten are "Research Reports," the remainder are
space medicine.
offprints of articles from scientific Journals.

5,403
1960 PUBLICATIONS OF THE SCHOOL OF AVIATION
U.S. School of Aviation Medicine
MEDICINE, Index, Fiscal Year 1959
School of Aviation Medicine Brooks Air Force Base, Texas

ABSTRACT: This publication lists the research reports and aeromedical reviews
from the School of Aviation Medicine during the fiscal year, 1959.

5,404
U.S.

School of Aviation Medicine 1960 ADVANCED COURSE IN AVIATION MEDICINE
CURRICULUM (School of Aviation Medicine, Brooks AFB, Tex.) AF-SAM-Q-12,
Course OAR 9356-1. 24, Aug. 1960

5,405

PUBLICATIONS OF THE SCHOOL
1962
U. S. Air Porce School of Aerospace Medicine
(School of Aerospace
OF AEROSPACE MEDICINE, FISCAL YEARS 1961 AND 1962.
Medicine, Brooks AFB, Texas) June 1962

5,406
1962 LECTURES IN AEROSPACE MEDICINE (School of
School of Aerospace Medicine
Air Force Base, Tex)
Brooks
Medicine,
Aerospace

5 aý
4 u7

ADVANCES 04 RESEARCH.
BIOASTRONAUTICS.
1962
U.S. School of Aviati'?n Medicine
kSchoo, of Aviation Medicine, Randolph Air Force Base, Tex.)
March

1959.

ASTIA AD 226 473

CONTEXTS:

Definitions and subdivisiorn

of space (bioastronautiical aspect)

by H, Struý.hoid

Bio-paks: Instrumentation and biomedical research Prin ites in space

"1,602

"

Center of gravity and moments of inertia measurements for seat plus a
rhesus monkey, by H.G. Clamann
Sunmnary of immunochemical analyses on sera from humans exposed in a
simulated altitude chamber, by W.G. Glenn
Survival terrestrail micro-organism under simulated Martian conditions,
by J.D. Fulton.
Photosynthetic gas exchangers and recyclers used in closed ecological
system studies, by W.A. Kratz
Man in Space, by B. Balke
Physiological instrumentation of man during light, by C.H. Kratochvil
Carbon monoxide phenomena in green plants systems, by S.S. Wilks,
R.M. Adams, J.A. Green and E.G. Shaw

I

5,408
LOW RANGE ACCELEROMETER (U)
1961
U. S. American Bosch Arma Corp.
(American Bosch Arma C6rp., Garden City, New York)ARMA RN DR-62-E653-l;
Document no. 20,043; Contract AF 33(616)7308, Proj. 4431, Jan. 1962,
ASTIA AD-329 646
Efforts were continued to produce feasibility models of an ultraABSTRACT:
sensitive accelerometer suitable for inertial navigation of space vehicles with
All assembly and detail drawings were made and
low thrust propulsion systems.
This includes the
a large portion of the fabrication work was carried out.
toward asseminitiated
was
Work
tapes.
vibrating
making of matched sensitive
models.
experimental
the
of
evaluation
the
for
d
requir
bling the equipment
Because of the high accura y requirements, certain precise optical reference blecim
Design and fa rication of the necessary mechnaical fixtures was
are needed.
(AUTHOR)
(U)
continued.

I

5,409
U. S.

AN
BIO-ASTRONAUTICS:
1959
Armed Services Technical Information Agency
(Armed Services Technical Information Agency,
(U)
ASTIA REPORT BIBLIOG ,
ASTIA AD-306 007; Feb. 1959
Arlington, Va.)

This bibliography ztvers the subject matter from 1952 through 1958
ABSTRACT:
insofar as report literatu'e, represented by ASTIA holdings, is concerned.
5,410
U. S.

AN
BIO-ASTRONAUTICS:
1960
Armed Services Technical Information Agency
ASTIA REPORT BIBLIOGRAPHY (U) (Armed Services Technical Information Agency,
ASTI 1 AD-315 200 (Suppl. to AD-3C6 007); Feb. 1960
Arlington, Va.)

Previous bibliographies have covered the literature on bio-astronauABSTRACT:
This supplemental bibliography brings the subject matter up to
1Q%8.
tics thru
date through 1959 insofar As report literature, represented by ASTIA holdings,
is concerned.
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5,411
U. S.

Armed Services Technical Information Agency
1962
TECHNICAL ABSTRACT
BULLETIN.
(Armed Services Technical Information Agency, Arlington, Va.)
Bulletin No. U62-2-6; June 1962

5,412
U. S. Armed Services Technical Information Agency
1962
TECHNICAL ABSTRACT
BUIM.ETIN.
(Armed Services Technical Information Agency,' Arlington, Va.)
Bulletin No. U62-3-1; 1 July 1962

5,413
U.S. Armed Services Technical Information Agency 1962 TECHNICAL ABSTRACT
BULLETIN (Armed Services Technical Information Agency, Washington, D.C.)
Bulletin No. U62-3-2, 15 July 1962

5,414
U. S.

Arrmed Services Technical Information Agency
1962
TECHNICAL ABSTRACT
BULLETIN.
(Armed Services Technical Information Agency, Arlington, Virginia)
Bulletin No. U62-4-4; 15. Nov. 1962

5,415
U. S-. Armed Services Technical Information Agency
1962
TECHNICAL ABSTRACT
BULLETIN
(Armed Services Technical Information Agency)
Bulletin No.
U62-4-5; 1 Dec. 1962

5,416
U.S. Armed Services Technical Information Agency 1962 TECHNICAl: ABSTRACT
BULLETIN (Armed Services Technical Information Agency, Washington, D.C.)
Bulletin No. 62-3-3,.1 August 1962

5,417
U. S.

Armred Services Technical Information Agency
1962
TECHNICAL ABSTRACT
BULLETIN.
(Armed Services Technical Information n$ency, Arlington, Virginia)
Bulletin No. U62-4-6; 15 December 1962

-

1,604

-

.,418
L.;.Armed Services Technical Information Agency 1962 TECHNICAL ABSTRACT
BULLETIN
(Armed Services Technical Information Agency,
Department of Defense)

Bulletin No. U62-3-4

Pages 1-173

4

August 15, 1962

ABSTRACT:
This issue contains AD numbers 275 350 thru 2"5 899 and 329 350
thru 329 549.

5,419
U. S.

TECHNICAL ABSTRACT
1963
Armed Services Technical Information Agency
BULLETIN (Armed Services Technical Information Agency, Washington, D. C.)
Bulletin No. U63-1-6, 15 March 1963

5,420
U. S. Army Air Force
1942
INSTRUMENTS ON THE HUMAN CENTRIFUGE AT RCAF NO.
INITIA&. TRAINING CENTER, TORONTO, CANADA.
(Wright Field) Memo Rept.
Exp-M-49-695-16A; 21 Sept. 1942
ABSTRACT:
Description of Canadian equipment including color motion picture
cameras, signal system, accelerometers, and electroencephalographs.

5,421
U. S. Army
1944
INJURIES ASSOCIATED WITH PARACHUTE ESCAPES
Air SurX. Bull 1(5):8-9.
(U. S. Army, Office of Flying Safety, Medical Division)
1944

5,422
Army Department 1957 THESES AND DISSERTATIONS IN THE HOLDINGS OF THE ARM'
LIBRARY (The Army Library, The Adjutant General's Office, Department of
the Army) 18 July 1957; ASTIA AD143 963

ABSTRACT.
This compilation of theses and dissertations in the holdings of The
Army Library is being presented upon consultation with the Officers Assignmero
Division (formerly Career Manaoeement Division) of The Adjutant General's
Office which coordinates the "training of military personnel at civilian
educational, co mmrcial, and industrial institutions."
The present compilation, some of which have been received from sources other
than those covered by AR 350-200, contains approximately 350 titles, arranged
functionally by title in an alphabetical order within major and subordinate
subject classes.
Such an arrangement should offer an easy method of locating
needed materials.

1

-

1,605

-

5,423
U.S. Dept. of the Army 1958 MISSILES, ROCKETS AND SATELLITES
Pamphlets 70-5-1-70-5-5
(U.S. Government Printing Office, Washington, D.C.)
Five volumes

U.S.S.R.
(I)
The bibliography includes the following titles:
ABSTRACT:
of
Countries
Free
Other
and
France
Britain,
Great
(III)
States
(II) United
the World (IV) Technology, Means and Methods (V) Earth Satellites and Space
Exploration.
This bibliographic survey covers the period 1957 through March 1958
and includes about 1,500 unclassified titles, parts abstracted and annotated,
from periodicals, books and studies.
selected
Materials are arranged in alphabetical order, by title,
within major
groups.
subject
and subordinate

5,424
PARACHUTE JUMPING FROM ARMY
1959
U.S. Army Airborne & Electronics Board
(Army Airborne and Electronics Board, Fort Bragg, N.C.)
AIRCRAFT.
ASTIA AD 230 498
10' December 1959.
determine
This publication reviews the experiments conducted to
ABST.•ACT:
command type
except
aircraft,
Army
from
jumping
parachute
for
safe procedures
found that
was
It
airplanes and reconnaissance helicopters (H-13 and H-23).
with
cable
anchor
the
of
the H-34 Helicopter, when modified by installation
delivery
parachute
for
suitable
is
the addition of certain safety measures,
When
climates.
of a maximum of 10 combat equipped parachutists in temperate
parachute'delivconsecutive
for
suitable
is
Helicopter
so modified, the H-34
or from the cargo
ery of standard type aerial delivery containers from the door
The outclimates.
hook followed by combat equipped parachutists in temperate
delivery
parachute
for
lined procedures included in this report are suitable
containers
of combat equipped parachutists and standard type aerial delivery
from the H-34 Helicopter.

5,425
MISSILES, ROCKETS, AND SATEL1960
U. S. Department of the Army, Headquarters
(Department of the Army, Headquarters, Washington,
LITES, 1958 TO 1960.
Pamphlet No. 70-5-I to 8
D. C.)
Eight annotated bibliographies, for the period 1957-Sept. 1960, coverABSTRACT:
I. "USSR", II.
ing various aspects of the subject, and titled as follows:
Countries of the
Free
Other
and
France,
Britain,
"Great
III.
States,"
"United
and Space
Satellites
"Earth
V.
and
Methods,"
and
Means
"T.echnology:
IV.
World,"
Exploration." This bibliography is continued as follows: Missiles, Rockets, andSpace in War and Peace (70-5-6), Missiles, Rockets, and Space Vehicles 1959-1960
(70-5-7), and USSR: Missiles, Rockets, and Space Effort, A Bibliographic Record
1956-1960 (70-5-8).

-
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5,426
U.S. Army
1960
ARMY AVIATION SAFETY WITH REFERENCE TO CRASH INJURY AND
CRASH WORTHINESS PROGRAMS.
(U.S. Army Transportation Research Command,
Ft. Eurtis, Va) Tech. Rept 60-77, 30 Dec. 1960.

.4

5,427
U.

S.

Army
1960
ABSTRACT BIBLIOGRAPHY TECHNICAL REPORTS PUBLISHED FISCAL
YEAR 1960
(Quartermaster Field Evaluation Agency, U. S. Army Quartermaster
Research and Engineering Command, Fort Lee, Virginia) ASTIA AD-241 381;
July 1960

CONITENTS:
Research & Engineering Program
Applications Engineering Program
Airborne Program
Methods Research Program

5,428
U.S.

Army
1963
BIBLIOGRAPHY OF REPORTS ACQUIRED BY CHABA.
(Armed Forces - NRC Co mittee on Hearing and Bio-Acoustics, Wash.,
ASTIA AD-298 057,
January 1963

D.C.)

5,429
U.S. Army Air Force
n.d.
EFFECT OF MODERATE POSITIVE ACCELERATION OW
ABILITY TO READ AIRCRAFT-TYPE INSTRUMENT DIALS.
(USAAF, AMC, Wright Field, Ohio) Memo Rept. No. TSEAA-694-10

5,430
U. S.

Army Air Force
1942
INSTRUMENTS ON THE HUMAN CENTRIFUGE AT RCAF NO.
INITIAL TRAINING CENTER, TORONTO, CANADA.,
(Wright Field) Meo Rept.
Exp-M-49-695-16A; 21 Sept. 1942

ABSTRACT:

1

Description of Canadian equipment including color motion picture
and electroencephalographs.

cameras, signal system, accelerometers,

5,431
U.S. Army Air Force
1943
A COMPARISON OF THE CHANCES IN PULSE RATE AND IN
BLOOD PRESSURE RESULTING FROM ANOXIA, INCREASED INTRATHORACIC PRESSURE AND
CHANCE IN POSTURE.
(USAAF School of Aviation Medicine, Randolph Field,
Texas)
Project 115, Report No. 1, 2 Feb. 1943.,
ABSTRACT:

Fourteen male subjects exposed to anoxia for 30 minutes at a

-

1,607

-

simulated altitude of 18,000 feet had an average pulse rate of 89 as compared
to 75 at sea level.
There was no consistent change in blood pressure.
Rising suddenly from a lying to a standing posture caused the pulse rate to
increase from 70 to 90.
There was also a decrease in both systolic and
diastolic blood pressure at the end of 2 minutes which had no relation to
the change in pulse rate.
The Valsalva experiment (40 mm Hg pressure) caused the pulse rate to increase
from 82 to 115.
Blood pressures could not be measured.

5,432
U. S.

Army Air Forces
1943
ARMY AIR FORCES CONFERENCES ON ACCELERATION AT
THE MONTREAL NEUROLOGICAL INSTITUTE.
(Wright Field) Memo Rept. Eng-49-6964B, 14 June 1943

PURPOSE: To report conferences on the effects of radial acceleration on the physiology of animals, held by Dr. H. Jasper (Montreal Neurological Institute) andý
Lt. C. A. Maaske (Wright Field).
(a) Safety of human subjects can be greatly promoted by preliminary centrifuge
studies of animals.
It was concluded that animal experimentation is vital to the
elucidation of physiological changes occurring under "g".
(b) In animals the normal cardiac response to "g" unprotected is tachycardia
superseded by bradycardia when "g" is removed.
Failure to obtain tachycardia

indicates poor or depressed cardiac reflexes and is a very grave sign. However,
bradycardia with rotection under "g" is a usual though not invariable response.
With protection, iorm of the ECG is the best index of the subject's condition.
(c) Results of animal experimentation indicate that physiological events immediately following "g" exposure are as significant as results obtained under "g".
Furthermore, these events vary with the duration of the exposure.
The important
indices are blood pressure, ECG, EEG, and respiration.
Therefore all centrifuge
scudies should conform in "g"-time relationships to flight maneuvers.
(d) Three type of episodes are seen in monkeys under high positive "g".
(a) Cortical fit associated w:'i sensitizatiti
of the cerebral cortex by
ischemia followed by return of enough blood to produce convulsions.
(This response is frequently seen where external anti-"g" protection
(b)

is used.)
Dtecerebrite

attack--complete

abolition of cortical brain waves.

Extensive

clonic spasms followed by decerebrate rigidity lasting many hours.
(c) Gisp reflex initiated by medullary anoxia;. This can be differentiated
irom a cortical fit by its occurrance during rather than after "g" exposure
(e) Movies show that there is no droinage of blood from brain vessels under "8"
unless air is allowpd to enter the skull artificially.
(f) Where skull defects exist, The brain is pressed down on its base under "g' and
an unusual

type of blackout occurs produced by blockage of the uptic nerve at the

genicul,'ite level.
(g) Animals irrnersed in water to the neck are partially protected from "g". The
same amount of protection is conferred by immersion only to the xiphoid process,
but if the water is lowered futrther, protection decreases sharply.
(h) The feasibility of raising intra-pulmonary pressure as a protective device
was discussed.
This project is especially important because Dr. Jasper has noted
right heart failure and pulmonary engorgement of animals exposed to high "g"
while protected.

U.S.

Ar"•
Air Force
194.6
INTERNAl INJ RIK iE(K, "
DECEIZRATION OF EXF•RI'EN,'TAL ANIMAL .
(Artry Air For'e,
Medicine)
Rept. No. i, Projcct No. 401, 15 Jan. 1946.

Y

of f.

5,434
U.S. Army Air Force
1946
THE CURRENTr CONTINeNTAL USAY,! ACCIDENT
SITUATION.
Medical Investigators' Accident Billetin
2(10).
October 1946.
(AAF Flying Safety Service, Medical Safety Division)

5.435
U.S.

Army Air Forces
1946
CERVICAL FRACTURE DESPITE ThE USE OF T'FE
SHOULDER HARNESS., In Accident Bulletin for Medical Investigators
Page 2.
(Continental U.S. Army Air Forces, Hq. AAF, ACA!-S-3 Flight
Operations Div., Flying Safety Branch)
February 1946.

5,436
U.S.

Army Air Fcrce
1946
EFFECTS OF ABRUPT DECELERATION ON THE ELFCO.KOCARDIOGRAM LEAD IN THE CAT IN THE SUPINE POSITION.
Rept. No. 1, SAM Proj. No. 459, 21 Jan. 1946.

5,437

U.S.

Army Air Force
1946 REQUIREMENTS FOR PILOT EJECTION IN FICHITER AL ...PA,,
(U.S. AFF, Air Material Command, Eng. Div., Aircraft Laboratory) TSE'CII4534-7-2, add. no. 1, I May 1946"

5.438
U.S.

Army Air Force
1946 A METHOD FOR CALCULATING THE TRAJECTORY OF A •';,N
EJECTED FROM AN AIRPLANE (U.S. AAF Air Materiel Command, Eng. Div,,
lxcr;'K

Lab.)

MR TSEAC3-4534-l-1,

29 July 1946

5,439
U.S.

Army Air Force
1946
ACCIDENT TYPES AND GENERAL CAUSE FACTOEI.:
A.
SUMMARY OF "REPORT ON THE HAZARDS OF ESCAPING FROM AIRCRAFT IN
COMBAT" (R.A.F. Inst. of Avn. Med. - March 1946); B.
SEAT FAILURES
IN HIGH-SPEED AIRCRAFT.
(AAF Flying Safety Service, Medical Safety
Division)
Medical Investigators' Accident Bulletin
2(10):
October 1946.

A

5)
ACCIDENT INVESTICATING AND REPOKTING,
1947
Army Air Force
(AAF Flying Safety Service, Medical Safety Division)
May-June 1947.
Medical Investigators' Accident Bulletin 3(5):

U.S.

!1

5,

U.S.

VERY YOUNG PILOTS.
1947
Army, Air Force
Medical
Medical Safety Division)
Service,
(AAF Flying Safety
1947.
January
3(1):
Bulletin
Accident
Investigators'

5,442
U.S.

NOTES ON DECELERATION -AT BAIL-OUT OF AIRC•aFT.
1947
Army Air Forces
Memorandum Reel C262
(Army Air Forces Air Technical Service Command)
ASTIA ATI 7236
10 April 1947.

5,443
U.S.

1947 SET: RESEARCH AND EXPERIMENTAL, PHYSIOLCGICAL
Army Air Force
AS THEY RELATE TO AVIATION.
ORIENTATION
OF
ASPECTS
D.C.) PB 87452
(Superintendent of Documents, Washingtmo,

5,444
U.S.

CURRENT CONTINENTAL USAAF ACCIDENT SITUATION.
1947
Army Air Force
Medical Safety Division)
Service,
(AAF Flying Safety
January 1947.
M!edical Investigators' Accident Bulletin 3(1):

U.S.

CURRENT CONTINENTAL USAAF ACCIDENT SITUATION.
1947
Army Air Force
(AAF Flying Safety Service, Medical Safety Division)
May-June 1947.
Medical Investigators' Accident Bulletin 3(5):

5,446
U.S.

ACCIDENT INVESTIGATION AND REPORTING.
1947
Army Air Force
Medical Safety Division)
Service,
(AAF Flying Safety
January 1947.
Bulletin 3(1):
Accident
Investigators'
Medical

L'.S. Arn. Av .atjon
I9q
SPECIAL BIBLICXRAP1ff N-?.
1 (REVISEr)
(ULitel States Army Aviation School. Fort Rucker, Alabama)
April 6,
ASTLA AD 216 999

ABSTRACT:
Aviation,

This bibliography supersedes Special Bibliography (No.
dated June 1958.
AD 209035

1),

1959

Army

5,448
USA Boo,-d for Aviation Ac.c-ident Research
1961
ACCIDENT SUMMIARIES
ANT.) SEM'NAR REPOTS.
(USA Board for Aviation Accident Research, Fort Rucker, Ala.) Dec.

1961

ABSTRACT:
This letter
contains aviation accident summaries and seminic
reports of interest to the flight surgeon.
Included are papers on disorientation due to subclinical vestibular pathology, the graveyard spiral,
,estibular stimulation and blood flow, high intensity noise and disorientation, pathology of fear, post mortem search, Navy ejection seat experience,
principles of crash protective restraint, survey of helicopter accidents,
and fatal aircraft
accidents and disease of aircrew.
(1ufts)

5,449
U. S.

Army Transportation Research Command
1961
FACTOR ANALYSIS OF
LIGHTPLANE ACCIDENT IMPACT AND DAMAGE VARIABLES.
(U.S. Army Transportation Research Command, Fort Euotis, Virginia)
TREC Technical Rept. 61-122,
August 1961.

5,450
U.S.

RELATIONStiP BETWEEN IM1961
Army Travrspýrtation Research Command
(U.S. Army
PACT VARIABLES AND INJURIES SUSTAINED IN LIGHTPLANE ACCIDENTS.
TREC Tech.
Transportation Research Command, Fort Eustis, Virginia)
Rept. 61-95, August 1961.

5,451
U.S.

Central Intelligence Agency
(Central Intelligence Agency,
Scientific information rept.,

1962
CHINESE SCIENCE
Washington, D.C.)
5 Nov. 1962.
ASTIA AD 332

795.

ABSTRACT:
Chinese Science is a serialized report consibting of unevaluated
information prepared as abstracts, surmmaries, and translations from recent
Chinese publications falling under the subject headings Biological and Medical
Scierces, Technical Sciences, Earth Sciences, Chemistry and Chemical Technology,
mathematical and Physical Sciences.

5,452
U. S. Central Tnte'ligence Agency
19L2 BlOtA3
Intelligence Agenry, Washington, D.C.) ewry
ASTIA AD-332 657

^-ND t.MDICINE ýCcntral
rept, no. 3924., Oct. 1962,

This is a ser.ilized reporc consisting of uneva~uatd information p'epared as
abstracts, suvraariea, and tranulations from recent publications of the SinoSoviet Bloc countries. (U) (AUTHOR)

5,453
U.S. Central Intelligence Agency 1963 CONSOLIDATED TRANSLATION SURVEY
Foreign Docurments Division, Central Intelligence Agency
Numbe' 63 for March 1963
ASTIA AD 402 915
ABSTRACT:
This Survey is prepared monthly by Foreign '0ocuments Division, CIA,
from lists r'eceived through cooperation of US government agencies and includes
translations of such ,agencies, private industry, universities, research institutions, and cotmmercial translation organizations.
It is a compilation of foreign
docuzw~ntary projects, completed or started during the month preceding this publication. Translations are listed by area and stibject category.
Scientific projects
are grouped as a section regardless of geographic area.
Title in English, author,,
foreign language title of source of material, date and data of publication,
and publication Identification of the completed project are given when available.

5,454
U.S.

Civil Aeromedical Research Institute
1961
F.A.A. FACILITIES AND
PROGRAMS AS RELATED TO IMPACT ACCELERATION RESEARCH.
Organization chart;
program objectives, P&S Branch; present staffing, CARl: Facilities.
(Federal Aviation Agency, Civil Aeromedical Research Institute, Oklihoma
City, Okla.)
1 Nov. 1961.

5.455
U.S.

Civil Aeronautics Board
1953
ACCIDENT INVESTIGATION REPORT
CENTRAL AIRLINES, INC. - INDIANAPOLIS, INDIANA, AUGUST 21, 1952.
File No. 1-0061, CAB, 10 April 1953.

-

LAKE

5,456
U.S.

Civil Aeronautics Board
WEST VIRGINIA, JANUARY 15,

1956
1956

EASTERN AIRLINES M-404 ACCIDENT, HUNTINGTON,
(Civil Aeronautics Board, Washington, D.C.)

US

OVE.RSHOOT ACCIDLENTS IN U.S. SCHED•,'LS
.19S7
Civil Aqrinautics Board
ANI) IRREGULAR AIR CARRLER OPERA.'ýONS: T,/ANSPORT TYPE AIRCRAFT, 1950 -95_.
(Civil AerornLtics Board, Bureju of Satety, Washington, D.C.) 8 March 1957.

AIRCRAFT ACCIDENT REPORT-PIPER MODEL PA-22,
f959
U.S. Civil Aeronauttrs Board
File No. 2-0124, CAB,
N 2945P. NEAR DOVER, DELAWARE, SEPTEMBER 23, 1958.
10 Oct. 1959.

5,459
1960 GENERAL AVIATION ACCIDENTS, A STATISTICAL
U.S. Civil Aeronautics Board
(Civil Aeronautics Board, Washington, D.C.)
REVIEW, CALENDAR YEAR 1960.
ABSTRACT: This report furnishes certain statistical factors and related data
pertaining to all general aviation by (non-air carrier) aircraft accidents
(CARl)
(incident to flight which occurred during the year 1960.

5,460.
WINDOWLESS STRUCTURES, A STUDY IN BLAST1)52
U.S. Civil Defense Adm.
Civil Defense Administration)
(Federal
DESIGN.
RESISTANT
Technical Manual TM-5-4, June 1952.

5,461
1960 SPACE RESEARCH IN
U.S. Committee on Aeronautical & Space Sciences
THE LIFE SCIENCES: AN INVENTORY OF RELATED PROGRAMS, RESOURCES AND
( R6th Congress, Second Session, Washington, July 15, 1960)
FACT1.ITI.,

5.462
ASTRONAUTICS AND ITS APPLICATIONS
U.S. Congress 1958 SPACE HANDBOOK:
(U.S. Congress, 85th, Second Session) December 29, 1958
ABSTRACT: An exhaustive report on the technology and applications of space
probes and satellite vehicles is presented together with a discussion of
general space research. Details are given of space environment, trajectories,
,and orbits, rocket vehicles, propulsion systems, propellants, internal power
,source, structures and materials, flight path and orientation control, guidance,
coiiwunication, observation and tracking, atmospheric flight, landing and
recovery, .environment of manned systems, space stations and extraterrestrial.................
bases, nuclear-weapons' effects in space, cost factors and ground facilities,

-

1,613

-

and current technology programs in the United States.
Specific flight possibilities are discuseed, &.i.J & wide variety of applications for satellite
vehicles is outlined.
The applications of scientific space exploration are
reviewed.
Also included is a description of progress in astronautics in other
countries.

5,463
U.S., Congress Committee on Space & Astronautics.
1958
COMPILATION OF
MATERIALS ON SPACE AND ASTRONAUTICS.
( 85th Congress, Second Session,
Washington, 1958)

5,464
U. S.

Continental Air Command
1956
PRELIMINARY REPORT ON A SUBSTANTIATED
SUPERSONIC EJECTION. (Continental Air Coummand, Mitchell Air Force Base, N.Y.)
Med. Training Bull. 3(3):1-5, Feb. 1956

5,465
U.S.

Continental Army Command
1956
ARCTIC TEST OF PARACHUTE JUMPING
FROM ARMY AIRCRAFT (L-20 AIRPLANE).
(Continental Army Coimnand, Arctic
Test Branch, Big Delta, Alaska)
Project AB 2354 (Arctic)
Partial Rept. No. 1, 13 Nov. 1956.
ASTIA AD 115 447

ABSTRACT: Effort is made to determine safe procedures for making parachute
jumps from the L-20 aircraft under arctic winter conditions.
Jump techniques
were developed from temperate climate jump techniques.
A total of 32 Jumps
were made without difficulty at ambient temperatures of 27 degrees to 14
degrees F, in sticks of I and 2 parachutists.
Over-all results indicated
that, after modification, the L-20 airplane will be suitable for consecutive
aerial delivery of parachutists and equipment at ambient temperatures below
0 degrees F.

5,466
U.S. Continental Army Command
1956
PARACHUTE JUMPING FROM ARMY AIRCRAFT
(H21C HELICOPTER).
(Contirnental Army Command Board No. 5, Ft. Bragg,
N.C.)
Project No. AB 2354, Partial Rept. No. 3, 5 Sept. 1956.
ASTIA AD 113 658
ABSTRACT: Jumps were performed by parachutists to determine safe procedures
for the H-21C helicopter.
The H-23C forward door was concluded to be suitable
for the aerial delivery of a maximum of 10 parachutists wearing combat equipment.
Safe jump procedures are outlined.
(ASTIA)

-I

f,14

5,467
U.S.

Dept. of Commerce
CATALOG OF TECHNICAL REPORTS
(U.S. Department of Commerce, Office of Technical Services,

D.C.)

Washington,

CTR-358

4
5,468
U.S.

Department of Conmerce

1962 MEDICAL AND BIOLOCICAL ASPECTS OF USSR SPACE
FLIGHTS
(U.S.
Department of Commerce,' Office of Technical Services, Joint Publications
Research Service)
JPRS:
16,277
16 Nov. 1962
ASTIA AD 400 411

ABSTRACT:
This publications contains translations of articles from the Russianlanguage newspaper Meditsinskiy rabotnik (Medical Personnel), 17
August 1962,
page 3.
Complete bibliographic information accompanies each article.

'5,469
U.S.

Dept. of Defense & U.S. Atomic Energy Com.
1950 THE EFFECTS OF ATOMIC
WEAPONS.
(Prepared by the U.S. Department of Defense & the U.S. Atomic
Energy Commission)
Sept. 1950.

5,470
U.S.

Department of Defense
(Prepared by U.S. Dept.
Commission) June 1957.

1957
THE EFFECTS OF NUCLEAR WEAPONS
of Defense, Published by U.S. Atomic Energy

3,471
U.

S.

Department of Health, Education & Welfare
1958
BIBLIOGRAPHy OF SPACE
MEDICINE (U. S. Dept. of Health, Education & Welfare, Public Health
Service,
National Library of Medicine, Reference Division, Washington, D.
C.)
Public Health Servica Publication No. 617;
Public Health Service Bibliography Series No. 21

CONTENTS:
This bibliography contains information on the following topics:
Sealed Cabin Problems
Accelerat ion/Deceleration
Fractional and Zero Gravity
o_`s-mic
Survival Problems
Psychological and Social Problems
Ground Crew Problems
Extra-Terrestrial Aspects

iRad&iat ion

/'

........

,/

1,11
.. l,1,5

.

5,472
1959 MEDICINE AND THE
Department of Health, Education, and Welfare
ALLIED PROFESSIONS - SOURCES OF CAREER INFORMATION FOR STUDENTS
(U.S. Department of Health, Education, and Welfare, Washington D.C., Nov, 1959)

U.S.

Students seeking careex guidance in health and medical fields can
ABSTRACT:
usually obtain information from professional societies or national organizations
These agencies offer a variety of pamphlets describing
for each occupation.
the nature of the work involved, the educational and other qualifications
required, the availability and cost of training, and current opportunities
and prevailing salaries.
Some medical occupations have been described in books and pamphlets
independently published; these vary greatly in usefulness and timeliness.
Those cited here have been chosed for their general availability in public
and school libraries.
Under 'the first heading: GENERAL, are listed organizations and publications
MEDICINE, is
The second heading:
giving information on several occupations.
Following these, in alphabetical
cQnfined to the study of medicine exclusively.
'order, are the allied or ancillacy professions and occupations.

5 473
U.S. Directorate of Research and Development 1960 FUNDAMENTALS OF ASTRONAUTICS
(Directorate of Research and Development, Headquarters U.S.A.F., Washington, D.C.)
ASTIA AD 252 825
ABSTRACT: This paper is intended to serve as a brief refresher for some of ýhe
physics and physiology of space flight., It will also define some of the more
The author defines the separate
important astronautical terms and concepts.
layers of the Earth's atmosphere' including the troposphere, stratosphere, ionoHe then discusses the solar system including the planets,
sphere, and exosphere.
physics of srace flight is discussed with
TV
satellites, asteroids, ar' .--,n
thrust- specific impulse, mass ratios,
propulsion,
rocket
on
particular emphasis
The subject of human factors in
thermal efficiency, and propulsion efficiency.
space fligh-t concentrates largely on the aspects of cabin environment requirements,
isolation and sensory deprivation, cosmic radiation
waste disposal, weightlessnets,
and limited G forces.

5,474
US FAA

FAA HEADQUARTERS LIBRARY LIST OF UNPUBLISHED RESEARCH
1961
REPORTS, LISTED BY AD NUMBER CATALOGED BY AUTHOR, TITLE, SERIES AND
ASTIA Doc. No. AD-270 025
December 1961.
CORPORATE ENTRY.

-
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U.

BIBLIOGRAPHIES OF TECHIMCAL REPORTS
1962
S. Federal Aviation Agency
(Office of Management Services, AdministraINFORMATION RETRIEVAL LIST NO. I
Federal Aviation Agency, Washington, D.C.)
Branch,
Library
Div.,
tive Services
ASTIA AD-282 111; July 1962

of references has been compiled for the purpose of providing
This list
ABSTRACT:
that
a quide to the basic bibliographies, subject indexes, and publications lists
are currently in the technical report collection of the Information Retrieval
The references vary from extensive bibliographies covering several
Section.
The following subhundred items to special reports with brief bibliographies.
Traffic Control;
Air
Aeronautics;
Aerodynamics;
Acoustics;
jects are covered:
DocumentaData
Processing;
Systems;
Control
Medicine;
Aviation
Antennas;
Airports;
tion; Electronics; Fuels and Power Supplies; Human Engineering; Infrared;
Instrumentation; Logistics; Lubrication; Materials; Metals and Alloys; Meteorology;
Microminiaturization; Microwave; Military Aviation; Noise; Operations Research;
Radio and Radar; Reliability; Safety; Science (General); Semiconductors; Snow and
(CAR1)
Ice; Thermodynamics; Training.

5,476
U. S.

HEARINGS ON
House of Representatives, 84rh Cong., 2nd Session 1956
U. S. Govt.
(Wash. D. C.:
INVESTICATION OF HIGHWAY TRAFFIC ACCIDES.
Sept. 1956.
25-28
Aug.;
27-31
Aug.;
8-10
16, 23 July;
Printing Office,
Pp. 909, 921-22.

)

5,477
US.

Inter-Service Coimmittee on Technical
SURVEY OF TECHNICAL FACILITIES

Facilities,

Sourtheastern USA

ASTIA AD 228 872

The Inter-Service Committee on Technical Facilities, Southeastern
ABSTRACT:
USA, was established in 1955 to promote the cooperative use of facilities
A signifiand to interchange technical information among its member agencies.
cant portion of the Committee's respoisibility is the dissemination of informaequipment, and knowledge available at each
tion about specialized facilities,
station represented on the Committee.
A list
of present members of the Committee is included.
Requests for
information should be addressed directly to the appropriate Committee member,

5,478
U. S.

AUTOPSY PERFORMED ON AN AIR1956
Joint" Ccmmittee on Aviation Pathology
Washington, D. C.)
Pathology,
Aviation
on
Committee
(Joint
CRAFT FATALITY
1956
Feb.
1,
No.
Memorandum

ABSTILRCT:

The need

for carrying out full autopsies on all aircrew and passenger

casualtit-,i

as a r,,sult of an aircraft

accident

is

com;nasized

in order to elucidate

the cause of accident , he it
a )re-existing
or acquirlr,
lesior
of the pilc;t or
dt-fective ur damaged aircraft.
Steps for the pat'hologist Lo follow during accident
analysis include (1)
familiarization
with the. internal
structure,
s,!ating arrangement, ejection
mechanism and general layout of the plar.
'nvolved;
(2)
observation
of body position
in relation
to total
wreckage,
and condition in Viic., body v.as
fouhd; (3)
meticulous examination of exterior
of the body and viscera,
with

necessary close-up photographs
toxicological
accident itself.

and histopathological

and X-rays,

and removal of tissue for chemica.,

examination;

and

(4)

study of report of ,ne

5,479
U.S.

Joint
Publications Research Service
1962
THE EFFECTS OF CHANGES IN
THE GRAVITATIONAL FIELD-ON THE COORDINATION OF MAN'S VOLJNTARY MOVE1MNTS
(Joint Publications Research Service, Washington, D.C.)
JPRS-15539, 2 Oct.
1962.
NASA N,61-17962

ABSTRACT:
A study is made of the effect
of changes in the gravitational
field
on the coordination of man's voluntary movements.
The coordination
of man's voluntary nmovernents is disturbed by heightening of the gravitational
field.
Limits of the disturbances depend upon the condition and training
of the person appearing in the field
and are proportional to the logarithm
of acceleration of fork.e of'weight.
Systematic executicn of the disturbed
movement habit in a heightened gravitational
field
will
lead to the restoration
of coordination of movements.
The indicated restoration
will depend
on the condition and training
of the person appearing in thi3 field,
on the
magnitude of gravitation
and, in separate periods,
is proportional to the,
logarithm of the time of the fulfillment
of the movement.
These deductions
may be appliLd to the case of zero gravitation.

5,418()
'U.S.

Joint
Publications Research Service
1962
T71E E,'FECT OF OXYGEN
DEFICIENCY AND PROLONGED RADIAL ACCELERATION ON AN ANIMAL ORGANISM (Jc¢nt
Publications Research Servi:e, Washington, D C.) JPRS-15346,
19 Sept. 1962,
NASA N62-17780 (BYUJLL.
EKSPTL. BIOL. I MED. (MOSCOW)
53(4):42-46,
1962)

ABSTRACT:
Animal studies 'are conducted to determine the effects
of oxygen
deficiency on conditioned reflex
reactions of respiration
and cardiac activity
and the effects
of acceleration
on the organs of the thoracic cavity.
Pressure
chamber experiments were conducted at ground conditions ad well as at
simulatet
altitudes
of 2000 to 10,000 meters.
The dogs used in the tests
were conditiont
by the techniques of V.P. Protopopov.
'rhe acceleration
tests
were conducted
in a centrifuge with a radius of 3.66 meters.
The X-ray equipment was attachei.
to the centrifuge for taking photographs during acceleration.

-1,618
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5,481
U.S.

Joint Publications Research Service
1962
THE QU'.STION OF PHYSICAL
HYGIENIC EVALUATION OF PULSE OSCILLATIONS
(Joint Publications Research Service, Washington, D.C.) JPRS-14974,
27 Aug. 1962.
NASA N 62-17969

ABSTRACT: The study of physical-hygienic evaluation of pulse oscillations in
the human organism is discussed. The most important factors in such studies
is the establishment of indices which do not cause pathologic changes in the
organism and their quantitative expression.
For the accomplishment of this
task, it is necessary on the widest scale to set up experimental models, primarily using sinusoidal oscillations.
It is also necessary to carry out
clinical studies using physiological and biochemical methods for the establishment of the early changes which cannot be detected by ordinary clinical methods.
The hardness, the duration, the number of shocks per second, and the amplitude
of the pulse oscillations should be obtained.
It is especially necessary to
determine the changes of acceleration with respect to time, since this is a
combined index of hardnes- and is the most stable index.

5,482
U. S.

Liaison Office, Technical Information Center
1961
TRANSLATION, ANNUAL
REPORT OF THE GERMAN' AERONAUTICAL TEST LABORATORIES, 1958 (Liaison Office,
Technical Information Center, MCLTD, Wright-Patterson AFB, Ohio) Rept.
MCL-136/III; ASTIA AD-257 111, Jan. 1961

CONTENTS:
Ulbricht, G., Aircraft Radio Institute;
Quick, A. W., Institute for Control and Regulating Engineering;
Ruff, S., Aeromedical Institute;
Goertler, H., Institute for Applied Mathematics and Mechanics;
Spies, R., Testing Station for Aeronautical Instruments;
Gdaniec, 0., Department for Scientific Reporting and Documentation;
Ulbricht, G., Institute for Microwaves;
Spengler, G., Institute for Aircraft Fuels and Lubricants;
Luerenbaum, K., Institute for Engine Dynamics;
Schmidt, F. A. F., Test Stand in Garmisch-Grainau;
Leist, K., Institute for Jet Propulsion;
Dehn, K., Institute for Thermodynamics and Conbustion;
Eber, H., Institute for Strength Investigations;
Wille, R., Institute for Turbulence Research;
Oswatitsch, K., Institute for Theoretical Gas Dynamics;
Fingado, H., Institute for Flight Mechanics;
Naumann, A., Institute for Applied Gas Dynamics;

.1,619
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5,483
Aviation Equipment Office, Marine Aircraft Group
n.d.
U.S. Marine Corps
91, 9th Marine Aircraft Wing, Fleet Marine Force, USMCAS, Cherry Point,
N.C.
A total of 14 tests of the current anti-"g" suit (G-4) were made
ABSTRACT:
It was fqund to prevent blackout under high "g" and to
by Marine aviators.
reduce pilot fatigue. The iuit is uncomfortable only if improperly fitted.
Sticking of the pressure regulator valve may occur in new equipment but is
It is concluded that the G-4 is a valuable and practical
easily corrected.
piece of equipment.
Tables of the pressure provided by the valve from 2 to 8 "g" and of the
permissable maximum acceleration of the F4U and 10,000 to 30,000 feet are
included.

5,484
MARINE PHYSICAL LABORATORY BIBLIOGRAPHY
196.0
Marine
(Marine Physical Laboratory of the Scripps
JULY 1946 - JUNE 1960.
ASTIA AD-240 420,
San Diego 52, Calif.)
Oceanography,
of
Institution
25 July 1960

U.S.

5,485
LOAD ASSUMPTIONS FOR THE
National Advisory Committee for Aeronautics
Co=nittee for Aeronautics,
Advisory
(National
"LANDING IMPACT OF SEAPLANES.
643.
Memorandum
Technical
Washington, D.C.)

5,486
GENERALIZED THEORETICAL
19
Natioril Advisory Conuiittee for Aeronautics
AND EXPERIMENTAL INVESTIGATION OF MOTIONS AND HYDROLOADS EXPERIENCED BY
(National Advisory Committee
V-BOTTOM SEAPLANES DURING STEP-LANDING IMPACTS.
1493.
Note
Technical
D.C.)
Washington,
for Aeronautics,

5,487
U.S.

BIBLIOGRAPHY
1909-1932
National Advisory Comnmittee for Aeronautics
Government Printing Office, 1921-36
Wash., D.C.,
OF AERONAUTICS.

Bibliography of aeronautics (1909-1916) inclusive is presented by Paul
Brockett, quoting the titles of current publications, together with th
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periodicals in which they had been published (in Erng1i•h ani foreign languages)
the second volume treating titles of articles published during or after the
The third volume is dated 1922, and so on (in rotation)
First World War.
In the first volume no subdivision is devoted to medicine, but
until 1932.
there are articles mentioned on "orientation." From the second volume,
articles on medicine are indexed only occasionally.

5,488
INDEX OF REPORTS ON AERO1940
National Advisory Committee for Aeronautics
(National Advisory Committee for Aeronautics, Washington,
NAUTICAL RESEARCH.
Sept. 1940
D. C.)

5,489
REPORT OF CRASH DATA TO
1953
National Advisory Committee for Aeronautics
Aviation Week 59(21):26-28, 30, Nov. 23, 1953.
1NDUSTRY.

5,490
1956 NACA CONFERENCE ON AIRPLANE
Nacional Advisory Committee for Aeronautics
OF SEAT DESIGNIFOR
PRINCIPLES
AND
INJURIES
CRASH
LOADS,
CRASH'-IMPACT
CRASH WORTHINESS
(Lewis Flight Propulsion Laboratory, Cleveland, Ohio, April 17, 1956)
This volume contains copies of the technical papers presented at
ABSTRACT:
the NACA Conference on "Airplane Crash-Impact Loads, Crash Injuries, and
Principles of Seat Design for Crash Worthiness" on April 17, 1956 at the Lewis
Flight Propulsion Laboratory. A list of invitees and attendees is included.

5,491
U.S.

1957 ACCELERATIONS IN
National Advisory Committee for Aeronautics
FIGHTER AIRPLANE CRASHES (Lewis Flight Propulsion Lab., Cleveland, Ohio)
NACA RM E57GII

5,492
NASA

1960 CONFERENCE ON MEDICAL RESULTS OF U.S. MANNED SUB-ORBITAL SPACE FLIGHT
(Government Printing Office, Washington, D.C., 6 June 1961)

1,b2l

-

5 493
FIRST PLANNING
1960
National Aeronautics and Space Administration.
CONFERENCE ON BIOMEDICAL EXPERIMENTS IN EXTRATERRESTRIAL ENVIRONMENTS,
HELD UNDER THE AUSPICES OF NASA, WASHINGTON, D.C., 20 JUNE 1960.'
TN D-781, ASTIA AD-250 068
ABSTRACT: Thirty of the nations leading experimental biologists conferred
The group recommeni4with the staff of the NASA Office of lýfe Science Programs.
ed emphasis on the following: extraterrestrial life, effects of simulated
extreme environments, cellular and biological systems in space conditions,
decontamination of space probes and vehicles, effects of space on biological
rhythms and animal orientation, and photosynthesis in ecosystems.

5,494
1960 MAJOR ACTIVITIES IN THE NASA PROGRAMS
NASA
(The National Aeronautics and Space Administration, Washington 25,
October 1, 1959 - March 31, 1960

D.C.)

ABSTRACT: Herein are recounted major activities of the National Aeronautics
and Space Administration from October 1, 1959, through March 31, 1960, the third
half-year period since NASA came into being.
This publication comprises: (1)' an intorductory chapter which summarizes
the status of current NASA programs and briefly outlines long-range planning;
(2) a detailed, 17-chapter discussion of progress in NASA aeronautics and space
research and development; and (3) fourteen appendices that include memberships
of principla Congressional and NASA :ommittees, an analysis by the NASA
Bioscience Advisory Committee of the role of the life sciences in space exploration, lists of research grants and contracts and research and development
contracts, and trhe NASA financial statement for the period.

5,495
ARTIFICIAL EARTH
1960
National Aeronautics and Space Administration.
Transl. from: Iskusstvennyye Sputniki Zeinli,
SATELLITES NO. 3 1959.
No. 3 , NASA Techn. Transl. F-8
CONTENTS: Presented are abstracts of 13 articles on artific4Al earth satellites
and related subjects, which com-prise the third of a series of publications by
the Academy of Sciences USSR, titled "Iskusstvennyye Sputniki Zemli," no. 3,
1959.

5,496
U S.

RESULTS OF THE FIRST US MANNED SUBORBITAL SPACE FLIGHT.
1961,
NASA
(National Aeronautics and Space Administration, Washington, D.C.)
ASTIA AD 259 061 .
June 6, 1961.

ABSTRACT:

This document is

a record of the proceedings of a conference on the

-1,622
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results of the first U.S. manned suborbital space flight. This conference was
held by the NASA, in cooperation with the National Institutes of Health and the

National Academy of Sciences, at the U.S. Department of State auditorium on June
6, 1961. The papers presented were prepared by representatives of the NASA Space
Task Group in collaboration with personnel from various Department of Defense
medical installations, the University of Pennsylvania, and McDonnell Aircraft
Corp.

5,497
National Aeronautics and Space Administration

1961

NATIONAL WIND-TUNNEL

SUMMARY. (National Aeronautics and Space Administration, Wash.,
ASTIA AD-262 938, July 1961

D.C.)

ABSTRACT: A ready reference is provided on current wind-tunnel facilities for
governmental, industrial and institutional organizations that employ wind
tunnels in the U.D. The tables contain data on major wind tunnels owned by
the Department of Defense, the National Aeronautics and Space Administration
(NASA), industrial organizations, and universities.
The information was obtain
ed from questionnaires completed and returned by the operators of the wind
tunnels.
Included are facilities that are now in operation or being constructeO
and those that are currently authorized.
The wind tunnels reported in this

survey are classified according t

their size and speed range.

(Author)

5,498
U. S.

National Aeronautics and S ace Administration
1961
RESULTS OF THE SECOND
U. S. MANNED SUBORBITAL SPACE FLIGHT, JULY 21, 1961 (National Aeronautics
and Space Administration, Washington, D. C.) ASTIA AD-270 539; 21 July 1961

CONTENTS:

Spacecraft and flight plan for the Mercury-Redstone 4 flight;
Results of the MR-4 preflight and postflight medical examination
conducted on astronaut Virgil I. Grissom
Physiological responses of the astronaut in the MR-4 space flight
Flight surgeon's report for Mercury-Redstone Missions 3 and 4

Results of inflight pilot performance studies for the MR-4 flight; and
Pilot's flight report.
(ASTIA)

5,499
U. S. National Aeronautics and S ace Administration

1961

PROCEEDINGS OF A

CONFERENCE ON RESULTS OF THMFIRST U. S. MANNED SUBORBITAL SPACE FLIGHT.
(National Aeronautics and Space Administration, Washington, D. C.)
6 June 1961. ASTIA AD 259 051
CONTENTS:
Kraft, C. C., Jr., Flight Plan for the MR-3 Manned Flight;
Bond, A. C., Mlercury Spacec rft
Systems;

4
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White, S. C., Review of Biomedical Systems for MR-3 Flight;
Jackson, C. B., Jr., Results of Preflight and Postflight Medical
Examinations;
Henry, J. P., Bioinstrumentation in MR-3 Flight;
Augerson, S., Physiological Responses of the Astronaut in the MR-3 Flight;
Slayton, D. K., Pilot Training and Preflight Preparation;
Voas, R. B., J. J. van Bockel, R. G. Zedekar, & P. W. Backer, Results of
In-Flight Pilot Performance;
Shepard, A. B., Jr., Pilot's Flight Report, Including tn-Flight Films.

5,590
ORBITAL FLIGHT OF
1962
U.S. National Aeronautics & Space Administration
(A text of the hearings before the committee on
JOHN H. GLENN, JR.
Aeronautical and Space Sciences, U.S. Senate, February 28, 1962)
Available from U.S. Printing Office (35 cents)
CONTENTS: Contains testimony of three NASA officials and three astronauts
basic statistics of Glenn's flight'; chronology of Glenn's day, February 20,
1962; transcript of all public-address announcements during Glenn flight;
transcripts of Glenn post-flight press conferences and Glenn message to joint
meeting of Congress, February 26.

5,501
U. S. National Aeronautics & Space Administration
UNITED STATES MANNED ORBITAL SPACE FLIGHT,

1962

RESULTS OF THE FIRST

FEBRUARY 20,

1962.

(National

Aeronautics & Space Administration, Washington, D. C.)
ABSTRACT: This document presents the results of the first Unitel States'manned
orbital space flight conducted on February 20, 1962. The prelaunch activities,
spacecraft description, flight operations, flight data, and postflight analyses
presented form a continuation of the information previously published for the
two United States manned suborbital space flights conducted on May 5, 1961, and
July 21, 1961, respectively, by the National Aeronautics & Space Administration.
(NASA)

5,502
!ýASA

1962

RESULTS OF THE SECOND U.S. MANNED ORBITAL SPACE FLIGHT, MAY 24,

(National Aeronautics and Space Administration, Washington, D.C.

1962)

1962

...

ABSTRACT: Discussions are presented of performance of the spacecraft and
launch systems, the modified Mercury Network, mission support personnel, and
the astroaauc (M. Scott Carpenter), together with analyses of observed space
phenomena and the medical aspects of the mission. These form a continuation of
the information previously published for the first United States manned orbital
flight, conducted on February 20, 1962, and the two manned sub-orbital space
flights. An appendix is included of MA-7 air-ground voice comamunication.
Perti.,ent papers are abstracted separately.

.

.
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U.

.

S. National Aeronautics & Space Administration
1962
PROCEEDINGS OF TV!
SECOND NATIONAL CONFERENCE ON THE PEACEFUL USES OF SPACE, SEATTLE, WASHINGTONI,
MAY 8-10, 1962.
(National Aeronautics & Space Administration, Washington,
D.,C.)
NASA SP-8

CONTENTS:
Newell, H. E., Space Science--Earth, Sun, and Stars;
Cortright, E. M., Space Science--Moon and Planets;
Ames, M. B., Jr., Space Vehicle Rebearch;
Finger, H. B., Nuclear Energy: The Space Exploration Energy Source;
Tepper, M., Meteorological Satellites;
Jaffe, L., NASA Coummunications Satellite Program;
Buckley, E. C., Tracking and Data Acquisition;
Gilruth, R. R., Projects Mercury & Gemini;
Low, G. M., Project Apollo;
von Braun, W., Launch Vehicles & Launch Operations;
Johnson, D. S., Satellites & Weather Forecasting;
Kreuzer, B., Low-Altitude Repeater Satellites;
Felker, J. H., Telstar Project;
Adler, F. P., Synchronous-Orbit Communications Satellites;
Paglin, M. D., Regulatory Aspects of Satellite Communications Systems;
Furnas, H., Some Foreign Policy Implications of Space Science;
Meckling, W. H., The Economic Importance of Space Technology;
Gordon, D., Panel Discussion: How Will Space Research Affect Youth's Future?
Beck, Jack, Panel Discussion: Impact of Space Programs on Society;
Simons, D. G., Manhigh Balloon Flights in Perspective;
Kittinger, J. W., Jr., Discussion of Project Excelsior;
Ross, M. D., A Consideration of the U. S. Navy Strato-Lab Balloon Program
and its Contributions to Manned Space Flight;
Armstrong, N. A., J. A. Walker, F. S. Petersen, & R. M. White, The X-15
Flight Program;
Glenn, J. H., Jr., Astronaut's Report on Project Mercury

5,503
National Aeronautics and Space Administration 1962 ASTRONAUTICS INFORMATION
VOL. V NO. 4.
(Jet Propulsion Laboratory California Institute of Technology
Pasadena, California) April 1962, NAS 7-100, ASTIA AD-275 020

ABSTRACT: Coverage of Astronautics Information Abstracts is restricted to the
subject of spaceflight and to applicable data and techniques.
Areas currently being
reported by other information agencies are usually excluded.
However, data and
techniques arising from other technologies are reported if the relationship to
astronuatics is clear. For example, coverage is given to propulsion when related
to specific space travel missions and to meteorology when related to the env6lope
beyond the stratosphere. Aeronautics, communications, guidance, instrumentation,
materials, vehicle engineering, etc., are treated similarly, the intent being to
g ive full coverage to astronautics but to exclude peripheral material.
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5,504
U. S.

National Aeronautics & Space Administration
1962
RESULTS OF THE THIRD
UNITED STATES MANNED ORBITAL SPACE FLIGHT, OCTOBER 3, 1962.
(National
Aeronautics & Space Administration, Washington, D. C.)
NASA SP-12

ABSTRACT:
This document presents the results of the third United States manned
orbital space flight conducted on October 3, 1962.
The performance discussions
of the spacecraft and launch-vehicle systems, the flight control personnel, and
the astronaut,-together with a detailed analysis of the medical aspects of the
flight, form a continuation of the information previously published for the first
two United States manned orbital flights, conducted on February 20, and May 24,
1962, and the two manned suborjital space flights.
(AUTHOR)

5,505
U. S.

National Aeronautics and Space Administration
(National Aeronautics and Space Administration,
SP-18; Dec. 1962

1962
BIOASTRONAUTICS
Washington, D. C.)
NASA

CONTENTS:
Smith, G. B., Jr., Environmental Biology
Gerathewohl, S. J., & B. E. Gernandt, Physiological and Behavioral Sciences,
Johnston, R. S., Bioengineering,
Young, R. S., Exobiology

5,506
National Aeronautics and Space Administration
196.3
ASTRONAUTICAL AND
AERONAUTICAL EVENTS OF 1962.
REPORT TO THE CO19ITTEE ON SCIENCE AND
ASTRONAUTICS, U.S. HOUSE OF REPRESENTATIVES, EIGHTY-EIGHTH CONGRESS,
FIRST SESSION.
(NASA, Washington, D.'C.)
N63-19071
ABSTRACT: A chronology of astronautical and aeronautical events occurring
in 1962 is presented.
Two appendices are included, one on the satelities,
space probes, and manned spaceflights launched during the year, and the
other on the major NASA launchings from 1958 to 1962.
(N63-19071)

5,507
National Aeronautics & Space Administration -1963-SCIENTIC
AND TECHNICAL
AEROSPACE REPORTS.
(National Aeronautics & Space Administration,
Washington, D.C.)
Vol. 1, No. 8, April 23, 1963.
ABSTRACT:

Contents include Life Sciences,

human and space vehicle data.

..
,t26
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5,508
THE TRIUMPH OF
1963
National Aeronautics and Space Administration
ASTRONAUT L. GORDON COOPER, JR. AND THE FAITH 7, MAY 15-16, 1963.
(NASA , Manned Spacecraft Center, Houston, Tex.)
N63-18852
The flight of astronaut L. Gordon Cooper in the Faith 7 space
ABSTRACT:
Included are the prelaunch preparations, 'the launch
capsule is discussed.
itself, orbit, experimental aspects of the flight, aeromedical stidies,

the flashing beacon experiment, satellite instrumentation, astronaut protection
(N63-18852)
systems, and the recovery mechanism.

5,509
National Aeronautics & Space Administration

1963

SCIENTIFIC AhN

IECHNICAL

AEROSPACE REPORTS., (National Aeronautics & Space Administration,
Washington, D.C.) Vol. 1, No. 7, April 8, 1963.
ABSTRACT:
Contents include life sciences and space vehicle data.

5,510
National Aeronautics & Space Administration

1963

SCIENTIFIC AND TECHNICAL

(National Aeronautics & Space Administration,
AEROSPACE REPORTS.
Washington, D.C.).Vol. 1, No. 4, Feb. 23, 1963.
ABSTRACT:
Contents include: Life Sciences,
vehicles and human behavior.

stresses and loads,

launch and space

5,511
SCIENTIFIC AND TECHNICAL
1963
National Aeronautics & Space Administration
(National Aeronautics & Space Administration,
AEROSPACE REPORTS.
Jan. 23, 1963.
Washington, D.C.) Vol. 1, No. 2.

CONTENTS:

Life sciences and space vehicle data

5,512

NASA

PROCEEDINGS OF THE CONFERENCE ON SPACE-AGE PLANNING:
1963
A PART OF THE THIRD NATIONAL CONFERENCE ON THE PEACEFUL USES OF SPACE,
(National Aeronautics and Space Administration,
CHICAGO, MAY 1-9, 1963.
Wash., D.C.) NASA SP-40

-

1,627

5,513
SCIENTIFIC AND TECHNICAL
1963
National Aeronautics & Space Administration
(National Aeronautics & Space Administration,
AEROSPACE REPORTS.
Washington, D.C.) Vo. 1, No. 5, March 8, 1963.

ABSTRACT: Contents include Life Sciences,
data.

human behavior,

and space vehicle

5,514
U.S.

PORTABLE CALIBRATOR 01
1946
National Bureau of Standards
"PULSE" TYPE FOR HIGH FREQUENCY ACCELEROMETERS.
Progress Report 13, NBS Lab No. 65128, BuAer TED NBS 4025,
12 September 1946.

5,515
TEST OF OMNIDIRECTIONAL ACCELEROMETER
1949
U.S. National Bureau of Standards
Bureau of Standards Laboratory
National
RESEARCH.
NAVAL
OF
FOR OFFICE
Rept. No. 6.4/1-238, 3 Aug. 1949

5,516
U. S.

BIBLIOGRAPHY OF SPACE MEDICINE
1958
National Library of Medicine
(Department of Health, Education and Welfare, Public Health Service)
No. 617, Bibliography Series No. 21

References for this bibliography have been selected from a search of
ABSTRACT:
and catalogs of the National Library of Medicine, and from examinaindexes
the
tion of the principal aviation, aviation medicine, and astronautical publications;
they are arranged in broad subject classes, in inverse chronological order,
alphabetically by author within the years.

5,517
MINUTES OF THE 1ST MEETING OF THE SUBCOMMITTEE
1942
National Research Council
28 Sept.
Coancil, Washington, D. C.)
Research
(National
ON ACCELERATION.
1942

5,518
BIBLIOGRAPHY OF AIR SICKNESS AND SEA SICKNESS
1942
National Research Council
( National Research Council, Committee on Aviation Medicine, Washington, D.C.)
,C.A.M. Report No. 82, Nov. 1942.

-1,628.

-

5,519
National Research Council
1942
MINUTES OF THE SECOND MEETING OF THE SUBCOMMITTEE ON ACCELERATION.
(National Research Council, Washington, D. C.)
2 Dec. 1942

5,520
National Research Council
1943
SUBCOMMITTEE ON ACCELERATION.
17 Sept. 1943

MINUTES OF THE FOURTH MEETING OF THE
(National Research Council,.Washington,

D.C.)

5,521
National Research Council
1943
MINUTES OF THE THIRD MEETING OF THE SUBCOMMITTEE ON ACCELERATION.
(National Research Council, Washington, D. C.).
29 March 1943

5,522
REPORT ON BLAST INJURIES
1943
National Research Council
,(National Research Council, Division of Medical Sciences,
June 1943.

Washington,

D.C.)

5,523
National Research Council
1944
MINUTES OF THE FIFTH MEETING OF THE SUBCOMMITTEE ON ACCELERATION (Mayo Aero Medical Unit, Rochecter, Minn., Feb.
23-24, 1944)

5,524
U.S. National Research Council
ARMY, NAVY, C.A.A. AND N.R.C.

1944
THIRD CRASH INJURY CONFERENCE,
15 - 16 May 1944.

ABSTRACT: The subject of this conference will be the safer cockpit.
-he first two crash injury conferences were largely devoted to basic information.
We have now reached the stage where many of the questions can be
answered with sufficient accuracy to permit applications in cockpit design.
It seems advisable at this meeting to confine the discussion to the cockpit.
We-h peto-ete-a)-recomrdatfons---For-changes t hat can be made in the near
future without radical alteratio s in structure, and (b) suggestions for
ra'ical changes that will eventually provide a cockpit that is "ideal" for
co-ofort, ease of control, and safety in case of crash.
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,525
qational Research Council
1944 MINUTES OF THE SIXTH MEETING OF THE SUBCOMMI. ,EE
ON ACCELERATION (National Academy of Science Building, Washington, D.C.,
7 June 1944)

5,526
National Reraearch Cotuncil
1946 BIBLIOGRAPHY ON AVIATION MEDICItNE
(National Research Council, Division of Medical Sciences) Vol. I.
ASTIA ATI 208 592.

5,527
National Research Council
1946 BIBLIOGRAFHY ON AVIATION •.EDICINE.
(National Research Council, Division of Medical Sciences)
Vol. II.
ASTIA &
208 593.

5,528
National Research Council
1958 SOME OF T11E RESULTS OF SCIENTIFIC RESEAIhQ
ON THE FIRST TWO SOVIET ARTIFICIAL EARTHi SATELLITES
(National Academy of S-:iences, Washington. D.C.) Memo TP-21, June 10, 1958

S

ABSTRACT: This report is a translation of a communication from the USSR on
the scientific results of the first two Soviet artificial earth satellites
launches on October 4, 1957 and November 3, 1957.
Data is given on results of radio and optical observations of the' satell *,s.
The doppler effect was utilized to determine the parameters of the satellites
oPIbits.
Optical observations were made with special photocinetheodolites and
photographs of the satellites' tracks were obtained with modernized ae.-ophoto
cameras.
The most 'mccessful method of photographing was the operation with
electro-optical interferometers.
Air-density and temperature measurements were obtained from observations
of the satellites' orbits.
The rate of decrease in density is characterized
a "height of homog,-ieous atmosphere," which is proportio'nal to air temperatur
and inversely proportional to its moleculac weight.
Density measurements pro od
5 to 10 times greater than the valies originally assured.
Air temperature
derived from the received data is greater than had been theoretically assumee
Data received in the observationr -f radio'signals transmitted from the
satellites-indicated that electron-density values in the outer ionosphere
(above the main maximum) decreases with altitude 5 to 6 times slower than it
increases below the maximum.
Cosmic ray data showed that from an altitude o±
225 to 700 km the internsity of radiation increases by app oximately 407..
Data from the biological investigation carried out in Sputnik II indicat-d
that the animal withstood the p'..ysiological effects of acceleration without
too much difficul4..; however, the phenomenon of "ieightlessness prevented it
from returning to normal as quickly as in laboratory experiments.
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5,529
National Research Council 1961 HUMAN ACCELERATION: BIBLIOGRAPhY,
TERMINOLOGY, ACCELERATION ENVIRONMENTS.
(National Academy of Sciences, National Research Council, Washington,
Publication 913, Library of Congress Catalog Card No. 61-60079.

D.C.)

CONTENTS:
Bates, G., A Bibliography Index for Cataloging the Acceleration Literature;
Clark, C.C., J.D. Hardy, & R.J. Crosbie, A Proposed PhysiologicalAcceleration Terminology with an Historical Review;
Hessberg, R.R., Acceleration Environments Pertinent to Aerospace
Medical
Research.

5,530
REPORT
1961
THE TRAINING OF ASTRONAUTS.
National Academy of Sciences
OF A WORKING GROUP CONFERENCE
National Academy of Sciences - National Research Council, Washington. ,D.C
Publ. no. 873, 1961
ASTIA AD 263 763

CONTENTS:
Training aspects of the X-15 program.
Man's integrati-.n into the Mercury capsule.
Project Mercury astronaut training program.
Some implications of Project Mercury.
Experience for future astronaut training programs.
Dyna-Soar pilot training.

5,531
THE TRAINING OF ASTRONA•S,.. REPORT OF
1961
U. S. National Research Council
(National Academy of Sciences, National Resear.
A WORKING GROUP CONFERENCE.
Council, Washington, D. C.) Publication No. 873; ASTIA AD-263 763
Library of Congress Catalog Number 61-60021
CONTENTS:
Training aspects of the X-15 Program;
Man's Integration into the Mercury Capsule;
Project Mercury A"tronaut Training Program;
Some Implications of Project Mercury;
Experience for Future Astronaut Training Programs;
Dyna-Soar Pilot Training.

5.532
SPACE SCIENCE BOARD ABSTRACTS:
I%61
NAtional Res-.irch Council
Presented at Brooks AFB, Tex
SY.:POSI'M ON IMPACT ACCELERATION STRESS.
by Man in Space Corinittee, Space. Science Board, Nat. Acad. of Science.
and NASA, 27-29 Nov. 1961.
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5,533
U.S. National Research CoLncil 1961 REPORTS ON HUMAN ACCELERATION
ýational Research CouncilCommittee on Bio-Astronautics) Publication 901
ASTIA AD 266 077
"Safety
ABSTRACT: This publication contains papers on the following subjects:
Monitoring" by Edwia F. Hiatt; "Physiologic Endpoints" by J.P. Meehan; "PsycholoTaken together, these reports summarize
gical Testing" by Robert Galambos.
what is known about physiological and psychological testing under acceleration
more.
stress, and point to ways by which we can discover still

5,534
1962 IMPACT ACCELERATION STRESS: PROCEEDINGS OF
National Research Counci;
A SYNPOSIUI WITlh A COMPREHENSIVE CHRONOLOGICAL BIBLIOGRAPHY
(National Academy Pf Sciences, National Research Council, Washington, D.C.)
Publication No. 977
(1) the exchange of researct.
The purpose of the symposium is twofold:
ABSTRACT:
in the'field of accelerascientists
among
programs
future
and
in.formation, plans
and (2) the developacceleration,
impact
on
emphasis
particular
with
stress,
tion
impact research and
for
ment of authoritative recormmendations regarding the goals
development in the United States in terms of the programs, facilities, personnel,
and funding nect-ssary to attain these objectives.
presented
This book contains the text of all formal papers and panel discussions,
to propublication
this
A bibliography has been included with
at his meeting.
to the
relating
literature
on
vide readers with fairly comprehensiva iniu&_.a•tion
biological effects of impact acceleration.

.5,

35

ACCOMPLISHMIENT SUQMMARY OF AVIATION
1954
U. S. Naval Air Development Ctr.
(Naval Air Development Ctr., Johnsville,
MEDICAL ACCELERATION LABORATORY.
ASTIA AD-52 476
Pa.)
A brief account is given of the various studies in aviation medicine
ABSTRACT:
A 50-ft centrifuge
undertaken at the Aviation Medical Acceleration Laboratory.
An acceleration chartwas employed in studying human tolerance to acceleration.
was prepared summarizing the type of accele-.ation, direction of body movement,
Other studies involved
aircraft maneuver, and maximum human and animal exposures.
acceleration-protective
of
the simulation of uncontrolled aircraft, the evaluation
de ices, and the effect of simulated high-altitude, high-velocity, or high-performarce flying on various physiological, biochemical, psychophysical, and pathologiConsideration was given to the use of X-ray motion pictures in
cal conditions.
studying circulatory and visceral movements under acceleration stress.
(ASTIA)

/
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5,536
U.S. Naval Air DevelopmentCenter
1955 THE EFFECTS OF TONIC ELECTRICAL STIMULATION AS A MEANS OF COMBATING ADVERSE CIRCULATORY DISTURBANCES CAUSED BY
ACCELERATION (Naval Air Development Center, Johnsville, Pa.) NADC-MA-5501.
25 January 1955.

5,537
U.S. Naval Air Development Center
1955
INFLIGHT PHYSiOLOGICAL AND
PSYCHOLOGICAL REACTIONS TO THE SUPINE POSITION.
(U.S. Naval Air Development Center, Johnsville, Pa.) 31 Dec. 1955.

5,538
U.S.

Naval Air Development Ctr.
1955 AVIATION MEDICAL ACCELERATION LABORATORY
RESEARCH PROGRESS REPORT 31 DECEMBER 1955
(Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD 83 499

ABSTRACT: With the advent of high-altitude, high-velocity, high-performance
flying in military aircraft, it has become necessary to intensively engage in
research in aviation medicine to determine the physiological limits imposed on
the body by such aircraft.
The Human Centrifuge at the Aviation Medical
Acceleration Laboratory, Johnsville, Pennsylvania, was specifically designed
and is particularly suited for research in aviation medicine having the above
objectives,and simulation of high-altitude, high-velocity, high-performance
aircraft can be made with this device under controlled conditions, and with
performance.
This report reviews some of the important contributions related
to the above objectives.

5,539
U. S. Naval Air.Development Ctr.
1955
ANTI-BLACKOUT EQUIPMENT, DETERMINATION
OF LIMITATIONS OF EQUIPMENT AND PERSONNEL.
(Naval Air Development Ctr.,
Johnsville, Pa.)
Project TED ADC AE-5201.3; 31 Dec. 1955
ABSTRACT:
Experimental work on G protection and limitations of G suits, the integrated suit, the full pressure half suit, supination, and a combination of G suit
and supination has been completed. The maximum protection against blackout was
provided with the subject wearing a Z-2 anti-blackout suit and straining while
supinated 65 degrees.
One hundred percent of the subjects withstood 7 G for 30
seconds without peripheral light loss.

5,540
U.S. Naval Air Development Center
1957 ACCELERATION PROBLEMS IN SPACE FLIGHT.
(U.S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-5909, Dec. 1957.

,
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5,541
U.S. Naval Air Development Ctr.

1958

STATUS REPORT ON ANIMAL SATELLITE

(Naval Air Development Center, Johnsville,

Pa.)

NADC Letter Report AE-1412

ABSTRACT: Progress which has been made in the biosatellite program since its
initiation on February 27, 1958, is listed. The preparations for this animal
satellite which has not been put in orbit were made with cooperation of the
Franklin Institute.

5,542
U.S.

Naval Air Development Ctr.

1958

COMPARATIVE EVALUATION OF A STAND-

ARD FACE CURTAIN AND AN EXPERIMENTAL D-RING LOCATED ON THE SEAT FRONT
AS MODES OF ACTUATING EJECTION DURING EXPOSURE TO ACCELERATION.
(Naval Air Development Ctr.,
5 May 1958.

Johnsville,

Pa.)

NADC AE5205, MA 3-3585,

5,543
U. S.

Naval Air Development Ctr.

1959

EVALUATION OF THE TORSO-HEAD RESTRAINT

SYSTEM AND THE INTEGRATED HARNESS RESTRAINT SYSTEM UNDER CONDITIONS OF
ACCELERATION.
(Naval Air Development Ctr., Johnsville, Pa.) MA-82-2621;
ASTIA AD-257 375; 2 Apr.

1Q;

ABSTRACT: An investigation was carried out at the Aviation Medical Acceleration
Laboratory to evaluate the torso-head restraint system developed under BuAer

research contract Nos. 57-737 with respect to its ability to restrain the pilot
under conditions of sustained and fluctuating patterns of acceleration.
A
model F4H-1 aircraft ejection seat equipped with the torso-head restraint system
was used for this investigation.
In addition, the integrated harness restraint
system ased with the Martin-Baker G-5 ejection seat was also evaluated under
conditions of sustained acceleration.
This report presents the results of the
inve s tiS$tion.

5,544
U.S.

Naval Air Development Ctr.
1959
TORSO-HEAD RESTRAINT SYSTEM FOR
THE MODEL F4H-l AIRPLANE.
(Naval Air Developmrnt Ctr., Johnsville, Pa.)
Rept. No. MA-82-1390, 20 Feb. 1959.
ASTIA AD 257 374

ABSTRACT: A study was conducted to evaluate an experimental torso-head
restraint system to be used in the flight tests of the Model F4H-I airplane.
This study was concerned with'the adequacy of the restraint offered by the
system with respect to protection of the pilot during exposure to acceleration.
Three specific acceleration patterns representing extreme conditions which
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might occur during the course of the flight tests were investigated. Also
determined in the course of the study was the ability of subjects to operate
the stick and rudder pedals, the aircraft drogue chute, and both ejection
controls under these conditions of acceleration while usi.ng the torso-head
restraint.
Results indicated that to the degree that the conditions of flight
of the F4H-l were simulated in this study the pilot will be adequately
restrained by this seat and restraint system and will be able to operate the
stick control, rudder pedals, drogue chute contrnl, and the ejection controls
under actual flight conditions.
(Author),

5,545
NADC BIOLOGICAL INSTRUMENTATION
.1960
U.S. Naval Air Development Center
SYMPOSIUM OF DECEMBER 10, 1958: SEVENTH LETTER REPORT CONCERNING
NADC-MA-16021,
(U.S. Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 242 449.
July 12, 1960.
ABSTRACT: This is a preliminary report of tests carried out on the Aviation
Medical Acceleration Laboratory (ANAL) Bioinstrumentation package during which
six channels were transmitted on an assigned frequency of 232.4 megacycles
from the package mounted in the AMAL centrifuge gondola to the AKAL monitoring
and recording system.
Aircraft o0eration of the package using either tape recording or direct telemetry
will be the subject of a subsequent paper.
Work is continuing on the modification
of various sensor subpackages which will interchangeable fit in the AMAL bioinstrumentation package to allow versatility tn the selection of psychiological
A complete
and environmental parameters to be studied for a part 4 cular program.
report of detailed specifications on all components is in preparation.

5,546
U.S. Air Naval Air Development Center
1960 NADC BIOLOGICAL INSTRUMEN7ATION
SYMPOSIUM OF DECEMBER 10, 1958: SIXTH LETTER REPORT CONCERNING
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-16018
July 5, 1960.
ASTIA AD 242 448.
ABSTRACT: The report constitutes a suumimry of the investigations carried out
on three types of respiration sensor systems which have been developed and
evaluated at the Aviation Medical Acceleration Laboratory (AMAL) during the
past nine months.
The three types of respiration sensor systems are: (a)
strain gauge chest strap (2) respiratory gas flow rates with calibrated spirometer tracings (3) AMAL lip mike thermistor.
Development and evaluation of respiratory sensors is continuing.
Under current
study are a respiratory rate meter, an isothermal thermistor mean flow sensor
and a respiratory gas sampling and analysis system. A complete report of detailed
specifications of all components is in preparation.
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5,547
BIOPROBE,
1960
NavaI-Air Development Ctr.
(Naval Air Development Ctr., Johnsville, Pa.)

U.S.

DEVELOPMENT AND STUDY WITH,
NADC-4A 16007

of test runs
ABSTRACT: Some technical details of the bioprobe and the results
with rats are described.

5,548
U.S.

NAVY CENTRIFUGE AND NORTH
1961
Naval Air Development Center
ALTITUDE FLIGHT, PROGRAM 2
LOW
OF
SIMULATIONS
SEAT
AMERICAN AVIATION G
Progress Report.
(U.S. Naval Air Development Center, Johnsville, Pa.)
327-415L
AD
ASTIA
NADC-MA-L6128, Rept. No. MA-2, 18 July 1961.
(Confidential Report)

5,549
NAMC

U.S.

BODY RESTRAINT AND HEAD PROTECTION.

NAMC.

5,550
U.S. Naval Air I4ateriel Center
(U.S. Naval Air Materiel Ctr.,

DEFENSE THROUGH RESEARCH.
Philade'lphia, Pa.)

of work
an illustrated resuime of the phases
ABSTRACT: This publicat'lon ia
Center.
conducted by the Naval Air Materiel

5,551
U.S.

DETERMINATION OF TEST INSTRUMENTATION
1900
Naval Air Material Center
AND ASTRONAUTICAL TESTS.
REQUIREMENTS FOR BIOLOGICAL AIRBORNE
Center, Philadelphia, Pa.)
(U.S. Naval Air Material
4 3 .1',
ASTIA AD 234 091.
Project TED NAM AE-1 0

for obtaining ECG records when
A description of electrodes suitable
ABSTRACT:
adverse environmental
during prolonged exposures in
worn under protective clothing
were applied to
manner in which these electrodes
conditions has been given. The
indicated.
the surface of the body was also
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5,552
U.S.

Naval Air Materiel Ctr.
1960
A BIBLIOGRAPHY OF PSYCHOPHYSIOLOGICAL
STUDIES RELEVANT TO SPACE AND ORBITAL FLIGHT ( U.S. Naval Air Materiel Ctr.,
Air Crew Equipment Laboratory, Philadelphia, Pa.) NAMC-ACEL-441

ABSTRACT: Lists 582 entries (on 3 x 5 inch file-card forms) based on a literat.-e review through April, 1960 of psychological, physiological, and environmental reports pertinent to man's role in space and orbital flight.

5,553
U.S. Naval Air Material Center
1961
PROGRAM FOR SYMPOSIUM ON
BIOMECHANICS OF BODY RESTRAINT AND HEAD INJURY.
(Sponsored by the Office
of Naval Research, The Bureau of Naval Weapons and the Air Crew Equipment
Laboratory.
Naval Air Material Center, Philadelphia. 14-15 June, 1961)

ABSTRACT: The objectives of the Symposium were to (1) review and bring
up-to-date the theoretical biological knowledge on adceleration injuries,
(2) review and bring up-to-date engineering progress in the design of protective devices, and (3) foster the ia.erchange of ideas between the two
disciplines with the hope of eventually developing better protection against
linear acceleration.
This Compendium contains a copy of the program, those abstracts of papers
which were submitted for inclusion herein.and a complete 'list of attendees.

51,554

U.S. Naval Air Test Center
1959 TYPICAL ACCELERATION LOADS IMPOSED ON PILOTS
DURING CATAPILTING AND ARRESTING.
(Naval Air Test Center, Patuxent River,
Md.)
Final Rept. Proj. TED PTR SI-43108, FT35-149, Rept. No. 1, 3 Apr. 1959
ASTIA AD 214 749
ABSTRACT: Tests were conducted to find the time histories of cockpit accelerations during catapulting and arresting with three current airplane models.
The
airplanes used for the tests were the F4D-I, FllF-I, and F6U-l.
The F8U launch
from the steam catapult resulted in severe tracking oscillations as evidenced
by the lateral acceleration.
This acceleration was not uncomfortable to the
pilot, however.
Pilots conside. H8 catapult launches extremely severe and disorienting compared to steam catapult launches.
This is attributed to the rapid
build-up to a sustained high longitudinal acceleration associated with-'MS"
launches.
The high transient g onset rate of the steam catapult produces no
uncomfortable effect because of the short duration of initial peak longitudinal
acceleration.
Free-flight arrested landings subject the cockpit to high normal
accelerations.
This is particularly true of FIIF and F4D airplanes which often
engage the wire at a high angle of attack, resulting in rapid pitch rate.
Highsink landings impose accelerations which sometimes result in critical situations.
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5,555
U.S.

Naval Aviation Safety Ctr.
1956
EJECTION SEAT STUDY:
OF EJECTIONS AND BAILOUTS, AUGUST 1949 THROUGH MAY 1)56.
ASTIA AD 125-052
(Naval Aviation Safety Ctr., Norfolk, Va.)

A REPORT

ABSTRACT:
A study is presented on the ejection seat in emergency escape from
naval aircraft from the first ejection in August 1949 through May 1956.
The
findings demonstrate an increase in the ejection rate per unit hours flown,
and a pronounced relationship between successful ejection and altitude and
speed.
Successful bailouts may be made at lower altitudes and slower speed
than can ejections.
Ejecting from F9F, F7U and TV model aircraft is significantly more dangerous than from F2H and FJ models.
Bailing out from FAU
model aircraft is more dangerous than that from AD and SNJ models.
Injuries
sustained during ejections occur mainly upon landing, by the forces involved
in ejecting the seat and the pilot, and by the shock of the opening parachute.
Injuries sustained during bailouts occur upon landing, in the cockpit, upon
the fuselage, and by parachute shock.
A large'and significant difference
was found in the number of injuries between trained parachute jumpers and
untrained ones.
(Author)

5,556
U.S.
$.S.

Naval Gun Factory 1957 OPERATION AND MAINTENANCE INSTRUCTIONS FOR POWDER
TYPE STORES CATAPULT
Naval Gun Factory, Washington 25, D.C.
NAVORD Report 5519 NGF-T-30-57
ASTIA AD 143 563

ABSTRACT:
The purpose of this publication is to provide instructions for test
personnel for the operation and maintenance of the powder type ,stores catapult
test apparatus, which is under the technical cognizance of the Bureau of Ordnance.
The instructions conform in all respects to the policies prescribed by the Chief
of Naval Operations.
ThE information in this publication includes a brief
general description of the materials and equipment to be tested, the test
apparatus to be used, and the test procedures to be followed.
Instructional
materials herein include specific instructions in regard to the proper operation
and maintenance of the iaajor functional assemblies and subassemblies, and detail
descriptions of the same.

5,557
U. S. Naval Postgraduate School
1956
LIST OF THESES SUBMITTED BY OFFICER
STUDENTS IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR DEGREES THROUGH 1956
(U. S. Naval Postgraduate School, Monterey, California) Research Paper No.
.....
.14
...
.....

/
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5,558
U. S.

LIST OF THESES SUBMITTED BY OFFICER
1957
Naval Postgraduate School
STUDENTS IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR DEGREES FOR 1957
Research Paper No. 19
(U. S. Naval Postgraduate School, Monterey, Calif.)

5,559
U.

S.

LIST OF THESES SUBMITTED BY OFFICER
1958
Naval Postgra4uate School
REQUIREMENT FOR DEGREES FOR 1958.
THE
OF
STUDENTS IN PARTIAL SULFILIMENT
Research Paper No. 20
(U. S. Naval Postgraduate School, Monterey, Calif.)

5,560
U. S.

LIST OF THESES SUBMITTED BY OFFICER
1959
Naval Postgraduate School
STUDENTS IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR DEGREES FOR 1959
(U. S. Naval Postgraduate School,'Monterey, Calif.) Research Paper No. 21

5,561
U. S.

LIST OF THESES SUBMnI'ED BY OFFICER
1960
Naval Postgraduate School
REQUIREMENT FOR DEGREES FOR 1960
OF
THE
FULFILLMENT
STUDENTS IN PARTIAL
(U. S. Naval Postgraduate School, Monterey, Calif.) Research Paper No. 27

4

5,562
U. S.

LIST OF THESES SUBMITTED BY OFFICER
1961
Naval Postgraduate School
STUDENTS IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR DEGREES FOR 1961
(U. S. Naval Postgraduate School, Monterey, Calif.) Research Paper No. 30;
ASTIA AD-270 117

5,563
Naval Research Laboratory 1961 NAVY HIGH-IMPACT SHOCK MACHINES FOR LIGHTVigness
I.
WEIGHT AND MEDIUMWEIGHT EUIPMENT
Laboratory, Washington, D.C.
Research
Naval
U.S.
Branch,
Shock and Vibration
ASTIA Ar.260 008
June 1, 1961
NRL Report 5618

U.S.

ABSTRACT: Descriptions are given of the Navy HI shock machines for lightweight
Shock motions are given for standard loading
and mediumweight equipment.
These are illustrated by acceleration-, velocity-, and displacementconditions.
displacements, and of accelera6-rvelocitiean-d
time relations-. Maximum values
Shock spectra are
tions passed by various low-pass filters, are presented.
presented for selected conditions., Equivalent displacement- and velocity-shock,
together with maximum values of acceleration, can be established for their

4
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:espective effective frequency ranges from observations of the shock spectra.
These
Concepts relative to the specification of shock tests are considered.
specifying
of
methods
motions,
shock
include brief considerations of analyses of
It is indicated
a shock test, and what is meant by simulation of field conditions.
or spectra,
motions,
shock
of
terms
in
specified
tLat shock tests should not be
values.
nominal
as
only
considered
by
unless the values specified

5,564
Naval School of Aviation Medicine 1955 DISORIENTATION: A CAUSE OF PILOT
(U.S. Naval School of Aviation Medicine, Naval Air Station, Pensacola
ERROR.
ASTIA AD 66 703.
Fla.) Research Proj. No. NM 001 110 100.39, 2 March 1955.

U.S.

ABSTRACT: This report which is written primarily for flight surgeons summarizes
and organizes a large number of studies bearing on disorientation (vertigo) in
It is organized in terms of the perceptual processes which lead
aircraft pilots.
to proper orientation and disorientation in flight and attempts to show their
Disorientation in flight is considered tobe due to
relation to the pilot's task.
psychophysiological causes which should be regarded as the inevitable consequence
of placing man in a task for which he is not fitted either by endowment or past
An attempt is made to present explanations of pilots' experiences with
training.
Some suggestions are made to prevent
disorientation in psychophysiological terms.
disorientation and to deal with it when it does occur.

5,565
U. S.

PSYCHOLOGICAL
BIBLIOGRAPHY:
1960
Naval School of Aviation Medicine
School of
(Naval
MEDICINE.
AVIATION
OF
SCHOOL
RESEARCH IN THE U. S. NAVAL
-- June 1960
1950
July
939,
AD-258
ASTIA
Fla.)
Pensacola,
Medicine,
Aviation

5,566
U. S.

COMPREHENSIVE BIBLIOGRAPHY OF
1961
Naval School of Aviation Medicine
PERIOD BY THE U. S. NAVAL SCHOOL
NINETEEN-YEAR
A
OVER
ISSUED
RESEARCH REPORTS
(Naval School of Aviation Medicine, Pensacola, Fla.)
OF AVIATION MEDICINE.
ASTIA AD-258 940, May 1, 1961,

5,567
U.S.

ACCELERATION BELT.
1941
Navy Yard
(RAF, Institute,of Aviation Medicine, Farnborough)
FPRC 263cc), March 1941.

..... .
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5,568
REPORT ON CAUSATION OF BLAST INJURY.
1943
U.S. Navy
Naval Medical Bulletin 41:363-366, Mar. 1943.

MOTION PICTURE

5,569
U.S. Navy Department

1943

AND YOU.

'(Navy Department)

ABSTRACT: Presents the problem of high acceleration and its physical effects
Shows various
Demonstrates the accelerometer and the centrifuge.
on pilots.
Explains the basic
tests performed to determine the effect's of G upon pilots.
principles of the flying suit and shows how it is fitted to the pilot.

5,570
1945
ACCELERATION: INFORMATION ON AND CENTRIFUGE
U.S. Navy
(Navy Dept., Naval Air Station,
INDOCTRINATION OF FLIGHT SURGEONS.
22 October 1945
San Diego, Calif.)

5,571
U.S. Navy Dept.
(Navy Dept.,

SPECIFICATION FOR HUMAN CENTRIFUGE DEVICE 9-G-l.
June 1946
Office of Research & Inventioais,, Special Devices Division)

5,572
TISSUE DEFORMATION IN AIRCRAFT CRASHES.
1947
Navy
(Division of Aviation Medicine)
Navy Department Bumed News Lettdr. Aviation Supplement 9(l):
December 1947.

U.S.

5,573
NAVAL ORPANCE LABORATORY DROP TESTER (40) XD-lA,
1949
U.S. Navy
DESIGN, CONSTRUCTION AND CALIBRATION OF (PROJECT NOL-26-Re2b-281-3)
(Naval Ordnance Laboratory, White Oak, Silver Spring, Maryland)
Naval Ordnance Lab. Memorandum 10292, ASTIA AD-103435, 14 June 1949
uided drop tester has been constructed and installed in
ABSThACT-.---40
the White Oak explosive test area, where it is designated as Building 320
The drop tester provides a facility for applying reproducible shock patterns
characterized by peak accelerations up to 30,000 g and velocity changes

//

/
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The primary application of the drop facility is
up to 75 feet per second.
for conducting safety tests on unarmed, live-loaded fuzes.
This report describes the drop tester and its operation, presents calibratio'
The personnel who contribite.
data and reviews the basic design considerations.
to its development are listed.

5,574
BIBLIOGRAPHY OF HUMAN ENGINEERING REPORTS. (REVISED)
1950
Navy
(US Office of Naval Research, Special Devices Center, Port Washington,
Library of eongress PB 103234
N.Y.)

U.S.

5,575
A SYMPOSIUM: PSYCHOPHYSIOLOGICAL FACTORS IN SPATIAL ORIEN,'ATION
1950
U.S. Navy
30-31 Oct. 1950.
(School of Aviation Medicine, Pensacola, Fla.)
ASTIA ATI 178 831

5,576
Navy
(U.S.

U.S.

INVESTIGATION OF HUMAN TOLERANCE TO COMBINED ACCELERATION1951
Naval Air Development Center, Philadelphia, Pa.)

5,5 7'7
U.S.

SUMMARIES OF RESEARCH.
1954
Navy
(Naval Medical Research Institute, National Naval Medical Center,
1 January.- 30 June 1954, ASTIA AD-46495
Bethesda. Maryland)

These summaries cover the research reported upon during the first
ABSTRACT:
A series of Lectures and Reviews are referred to only
six months of 1954.
In order to facilitate distribution, classified studies are not
by title.
included.

5,578
U.S.

THTRD SUPERSONIC TRACK SYMPOSIUM PROGRAM,
1956
Navy
CALIFORNIA, 24-27 SEPTEMBER 1956.

CHINA LAKE,

-1,642

-

"5,579
U.S.

Navy
1957
EXPERIMENTAL INVESTIGATION OF THE PRESSURE
DISTRIBUTION ON AXI- SYMMETRIC FLAT-FACE CONE-TYPE BODIES AT SUPERSONIC
AND HYPERSONIC SPEEDS.
(U.S.,Naval Ordnance Lab., White Oak, Maryland)
Navord Report 5659, ASTIA AD-156190,
1 October 1957

ABSTRACT:
An extensive systematic experimental investigation of the pressure
distribution on blunt body shapesat supersonic and hypersonic speeds is in
progress.
The results obtained from the initial phase of this investigation
are given. The experimental wind tunnel results are for six variations on a
general truncated'cone-type body shape.
The data cover a Mach number range
from about 1.75 to 8.00 for bodies with 2-inch and 5-inch base diameters.
Also included are typical schlieren and shadow photographs obtained for a
number of the body shapes.
In addition, shadow graphs and aerodynamic drag
,data were obtained for a single configuration in the Pressurized Range.

5,580
U.S.

Navy Department
1960
PROGRESS REPORT ABSTRACTS
(Physiology Branch, Office of Naval Research)
ONR Rept.

ACR-45,

Jan.

1960.

ABSTRACT: This publication consists of a collection of 77 short progress reports
prepared by the investigators sponsored by the physiology Branch of thc Office
of Naval Research.
It is designed to meet a need for reciprocal exchange of
conveniently summarized research data among these inveszigators.
Subjects
covered may fall under one of more of the following generalized topics.
(1) Nerve and muscle function, (2) regulatory systems and functions, (3) physical
factors in biological systems, (4) aviation physiology, (5) underwater physiology,
(6) physiological problems of climatic strewses, and (7) adjustments to operational hazards.

5,581
U.S. Navy
1960
DETERMINATION OF TEST INSTRUMENTATION REQUIREMENTS
FOR BIOLOGICAL AIRBORNE AND ASTRONAUTICAL TESTS; REQUEST FOR
(Air Crew Equipment Lab., Naval Air Material Center, Pa.)
Letter Report.
Project TED no. NAM AE-1403.1, Rept.. no. 2137
28 March 1960.
ASTIA AD 234 091
ABSTRACT: A description of electrodes suitable for obtaining ECG records
when worn under protective clothing during prolonged exposures in adverse
environmental, conditions has been given.
The manner in wh~ch-h~s-elettrodes were applied to the surface of the body was also indicated.
The
electrodes were found to give clinically acceptable ECG recordings during
tests lasting over 12 hr.
During this time, subjects dressed as shown in
enclosure (5) were exposed to very warm and humid environmental conditions.

4

.1,643

-

Aftcr wearing these electrodes for 46 hr, a subject having fair, thin skin
showed no skin changes other than a moderate reddening at the areas of
After removing the electrodes, these reddened areas disappeared
contact.
In no case, when these electrodes were used, did any of the
within 6 hr.
discomfort arising from the electrodes or the lead wires.
report
subjects
(Author)

5,5,82
U.S.

MOTION PICTURES, SCENE DESCRIPTIONS AND SAFETY
1961
Navy
CENTRIFUGE SIMULATIONS OF THE X-15 RESEARCH AIRCRAFT.
NAVY
PROCEDURES OF
Lab., Naval Air Development Center,
Acceleration
(Aviation Medical
NADC-MA L6126, 26 July 1961.
Rept.
Progress
Pa.)
,Johnsville,
ASTIA AD 271 927

5,583
MONTHLY REPORT OF THE SPEcIAL DEVICES CENTER
Office of Naval Research 1946
DECEMBER 1946
Office of Navy4 Research, Special Devices Center, Port Washington, L.I., N.Y.
ASTIA ATI 28590
U.S.

Synthetic training devices, teaching aids, human engineering, tactical
evaluators, research tools, and training methods are the fields for which special
In ocder to familiarize the operator with his duties
devices have been developed.
new training techniques include assessing dry aircraft rocket and bombing runs,
remote scoring' target, projector smoke generator, coordination of navigation
A discussion is given of the pilot ejectio"
devices, and contact-flight simulator.
New developments in
seat which -isnecessary for escape from high-speed aircraft.
sighting for aircraft and anti-aircraft gun systems are autonatic sighting systems
It is suggested
combining radar information, a gyro unit, a computer, and servos.
that television be used for mass training of personnel which is an important
factor in emergencies.
ABSTRvCT:

5,584
1954
BIBLIOGRAPHY OF UNCLASSIFIED RESEARCH
US Office of Naval Research
REPORTS (PSYCHOLOGICAL RESEARCH)
(US Office of Naval Research, Psychological Sciences Div.)
Library of Congress PB 116382

5,585
U.S.

1954
BIBLIOGRAPHY ON RESEARCH REPORTS
Office of Naval Research
(PSYCHOLOGICAL) JANUARY l,947 - January 1954
Research, Physiological Psychology Branch)
(US Office of Navy'
Library of Congress PB 116303

-1,644

,

5,586
BIBLIOGRAPUIY OF HUMAN ENGINEERING
1956
US Office of Naval Research
(US Office of Naval Research, Special Devices Center,
REPORTS.
OTS PB 121452
Port Washington, N.Y.)

5,587
U. S.

BIBLIOGRAPHY UN MOTION SICKNESS.
1956
Office of Naval Research
(Office of Naval Research, Physiological Psychology Branch, Psychological
Sciences Division, Washington, D. C., Joint Services Committee for the Study
of Motion Sickness) Rept. No. 2; ONR Rept. No. ACR-3; ASTIA AD103 549

bibliography .oiLaiiA•&•6 selected r-feratices pertinent to an
A title
ABSTRACT:
The
evaluation of the prutftctive effects cf drugs in motion ickness'is presented.
1954.
year
the
through
and
to
up
appeared
which
literature
references represent the

5,588
1961 SYMPOSIUM PROCEEDINGS STRUCTURAL DYNAMICS OF
Office of Naval Research
HIGH SPEED FLIGHT LOS ANGELES, CALIFORNIA -APRIL 24,25, 26, 1961
Rept. no. CR-62,
(Office of Naval Research, Washington, D.C.)
ASTIA AD-264 140
CON'TENTS: Concepts for acroelastic system approximations; static aerodynamics
for flutter analyses; flutter at high mach numbers; an indicial flutter
analysis for hypersonic delta wings; a theory for aeroelastic studies of delta
lifting surfaces; flutter of flat panels in a low supersonic flow; flutter of
rectangular panels; model flight testing on high-speed tracks; liquid behavior
in rocket propellant tanks; dynamics of LP vehicles; aero-inertial control
system; dynamic loads of missile configurations; wind loads on a vertically
rising vehicle; random gust and taxi response calculations for delta wing
aircraft; blast-loading on airfoils; stall buffeting loads; a method for
analyzing heated wings; deformational response of heated wing structures; thermal
stiffness; acoustic fatigue tests fov elevated temperatures structural design;
structural vibration in space vehicles; structural response to noise inpu'ts;
captive missile response to random pressures; structural response, to the noise
input of the Saturn engines; the environmental vibration problem.

5,589
Public Health Service 1958 BIBLIOGRAPHY OF SPACE MEDICINE
(Public Health Service, Washington, D.C.) Publication no. 617 (Bibliography
series 21), 1958, 49 pp.

ABSTRACT: This bibliography contains references on ac eleration,
and partial and zero gravity.

deceleration,

1,645
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5,590
U. S.

Quartermaster Research & Engineering Comnand
1960
AIR DELTV=RY ENGINEERING STUDY, M-831, AIRBORNE DITCHER.
(Quartermaster Field kvaluation Agency,
U. S. Army Quartermaster Research & Engineering Command, Fort Lee, Va.)
Technical Rept. E-51; FEA ABN 5937; Sept. 1960

ABSTRACT:
An air delivery engineering test was conducted to determine the structural adequacy of the M-831 Airborne Ditcher for air delivery.
Both static and
airdrop tests were madL to obtain the necessary data required &.r evaluation.
Standard air delivery equi;ment was used w'-erever possible.
The air delivery system was designed for an impact velocity of 25 feet per second
and an impact deceleration not to exceed 20 9's or a damage susceptibility factor
of 20.
Four instrumented static drop tests were performed at the FEA's Static Drop Facility from a height of 8 feet to determine a suitable energy dissipating unit.
The results of static drop tests gave an average impact load factor of '17.9 g's.
Five airdrop tests were made on the FEA's Tracking Range from a C-130 aircraft
flying at an indicated airspeed of 130 knots and an absolute altitude of 1,500
feet. The gross weight of the system, rigged for air delivery, was 20,600 pounds.
A 24-foot fist ribbon cargo extraction parachute was used for extraction and 6
G-11A cargo parachutes were used for retardation.
The extraction force varied
between 17,000 and 19,500 pounds and the average opening force for each of the
6 G-11A cargo parachutes was 2.23 g's. The results of the airdrop tests gave
the average equilibrium rate of descent, we , as 21.7 feet per second.
It was concluded that the test item is functionally suitable for air delivery
providing the test item is modified to include (1) 4 suspension points, (2)
4 load-bearing plates attached to the basic frame, and (3) installation of a
permanent brace to secure the discharge conveyor assembly.
It was recommended that the M-831 Airborne Ditcher bL subm.tted to the appropriate agencies for dir delivery service test when the proposed modifica:ions
are accomplished.
(Abstract Bibliography Technical Report Published Fiscal
Year 1961, Quartermaster Research & Engineering, Airborne est Activity, Yuma
Test Station, Arizona, ASTIA AD-262 197, Aug. 1961)

5,591
U. S.

AIR DELIVERY ENGINEER1961
Quartermaster Research &-Engineering Command
LNG STUDY OF TRANSPORTER, LIQUID, ROLLING WHEEL TYPE, 600-GALLON, T-4
(Quartermaster Airborne Test Activity, Quartermaster esearch & Engineering
Ccmmind, U. S. Army, Yuma Test'Station, Arizona) Tec nical Rept. E-59; ATA
6101L; March 1961

An air delivery engineeriig study was conducted
ABSTRACT:
quid, Rolling Wh
structural adequacy of the Transporter,"'
T-4, for low velocity type air delivery; to design a low v
system for use with U. S. Air Force aircraft, utilizing st
components wherever possible; and to determine if the air
functionally suitable to submit to the appropriate agencie
A series of static drop tests were conducted to determine

to determine the
el Type, 600-Gallon,
locity air delive:y
ndard air delivery
elivery system is
for service test.
he structural adequacy

.- 1,646
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of the test item when dropped using standard air type equipment and paperboard
honeycomb energy dissipating material. The air delivery system was designed for
an impact velocity of 25 feet per second and an impact deceleration of 20 g's.
A series of airdrop tests were conducted to determine the functional suitability
of the air delivery system. These tests were conducted from a C-130 cargo airThe
craft flying at 130 knots indicated airspeed and 1500 feet absolute altitude.
A
gross weight of the CEP system, prepared for air delivery, was 8700 pounds.
22-foot cargo extraction parachute was used for extraction and three G-11A cargo
parachutes were used for load retardation.
It was concluded that the test item was structurally adequate for air delivery
and the proposed air delivery system was functionally suitable for air delivery
and recommended that the air delivery system be submitted to the appropriate
agencies for service test.
(Abstract Bibliography Technical Reports Published
Fiscal Year 1961, Quartermaster Research & Engineering, Airborne Test Activity,
Tuma Test Station, Arizona, ASTIA AD-262 197; Aug. 1961)

5,592

U. S. Quartermaster Research & Engineering Connand

1961

ABSTRACT BIBLIOGRAPHY

TECHNICAL REPORTS PUBLISHED FISCAL YEAR 1961 (Quartermaster Research &
Engineering, Airborne Test Activity, Yuma Test Station, Arizona) ASTIA

AD-262 197; Aug. 1961

5,5953
U.S. Select Committee on Astronautics and Space Explorations.
1959
SPACE
HANDBOOK: ASTRONAUTICS AND ITS APPLICATIONS.
C 85th Congress, Second session
Washington, 1959)

5,594

U.S. Senate

1958
ASTRONAUTICS AND SPACE EXPLORATION
(Hearings before the House Select Committee on Astronautics and Space
Exploration, 85th Congress, 2nd Session, on HR 11881, Washington: GPO)

ABSTRACT: Testimony by many of the nation's leading space scientists in AprilMay 1958 prior to the enactment of legislation creating NAS%.
Volume is a
valuable source book covering such aspects of space as law, medicine, vehicles,
and research, and such projects as Vanguard and the IGY.

5,595
U.S. War Dept.
TM 1-705,

ABSTRACT:

1943
PHYSIOLOGICAL ASPECTS OF FLYING
(Washington: U.S. Go;ernment Printing Office,

Paragraph 55.

Effects of centrifugal forces:

(p)

1943)

loss or blackout of

1,647

.

vision as it occurs in making a sudden change in direction at high speed: The
visual mechanism being peculiarly sensitive to lack of oxygen or blood-flow,
fails to function under the above conditions, and when 6 G's, are reached, a dark
curtain usually flashes over the sense of vision causing the blackout, the effect
At high forces even short
being in proportion to the force and time endured.
periods of time are sufficient to produce loss of vision.

5,596
U.S. Work Projects Administration 1941 BIBLIOGRAPHY OF AERONAUTICS, SUPPLFHENT
PART 50- STRATOSPHERIC
PART 49- ROCKET PROPULSION:
TO PART 48- PARACHUTES:
FLIGHT
(U. S. Work Projects Administration, New York, New York) Compiled from the
Index of Aeronautics of the Institute of the Aeronautical Sciences.
47p., March 194,1
Includes articles, books and pamphlets bringing• up-to-date the
ABSTRACT:
The latter were not accessible for review.
of the bibliography.
parts
original

1.l,648
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ACCELERATION
V

5,597
MODIFICATIONS OF' THE ELECTROCARDIOGRAM
1960
Vacca, C. and L. Vacca
(TRANSVERSE) ACCELERATIONS
TANGENTIAL
TO
SUBJECTED
RATS
IN ALBINO
I.
BEFORE AND AFTER SPLENECTOMY.
Riv. Med. Aero. 23:347-367, July-Sept. 1960 (Italy)
In

5,598
196i
VARIAZIONI DELL'ECG IN RATTI
Vacca, C., P. De Franciscis, & L. Vacca
ALBINI SPLENECTOMIZZATI A VARIA DISTANZA DI TEMPO ED IN TOPI CON AGENESIA
DELLA MILZA, TRATTATI CON OMOGENATO TOTALE DI MILZA E SOTTOPOSTI AD
(ELECTROCARDIOGRAPHIC VARIAACCELER.AZIONI TANGENZIALI (TRANSVERSALI) II.
TIONS IN ALBINO RATS SPLENECTOMIZED AT VARIOUS TLr,, INTERVALS AND IN MICE
WITH SPLENIC AGENESIS TREATED WITH TOTAL SPLENIC HOMOGENATES AND SUBJECTED
TO TANGENTIAL (TRANSVERSE) ACCELERATIONS. II. Rivista di medicifia aeronautica e spaziale (Roma) 24(4):501-532, Oct.-Dec. 1961
ABSTRACT: Dramat ic elect ocardiographic (ECG) alterations were observed in rats
newly splenectomized (from 5 and 45 days), splenectomized about one year
previously, and in nice w th splenic agenesis who were subjected to transverse
The time
accelerations of 3 and 6 1 for 2-3 minutes, and 10 g for 2 minutes.
required for return of ECG patterns at rest to normal after accelerations in rats
splenectomized for 1 year (about 20-25 minutes) was equal to that of animals
In .raperitoneal injection of bovine splenic homogenate 45
newly splenectomized.
minutes before exposure to acceleration restored the normal ECG at rest in less
time (lo-12 minutes in newly splenectomized animals and 5-7 minutes in those
Mice with splenic agenesis behaved similar to
splenectomized from 6 mon hs on).
animals splenectomized fr)m 6 months to 1 year. It is postulated that a functional
relationship exists betwen the spleen and the heart under conditions of stress.
The injection of splenic iomogenate may have a remarkable effect on heart disorders produced by transv rse acceleration because it reduces the time necessary
to restore a normal resti. g ECG to half.

5,599
INFLUENCE OF VASOSENSORY REFLEXOGENIC AREAS ON
1962
Vacca, C. & C. Koch
VESTIBULAR FUNCTION IN THE RABBIT SUBJECTED TO HIGH TRANSVERSE ACCELERATIONS.
Riv. Med. Aero. 25:6 1-652, Oct.-Dec. 1962 (It)

________________________________________

-
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5,600
EKGRAPHIC MODIFICATIONS IN ALBINO RATS DURING TAN1962
Vacca, C., & L. Vacca
GENTIAL ACCELERATIONS BEFORE AND AFTER SPLENECTOMY (PRELIMINARY COMMUNICAIn Barbour, A. B., & H. E. Whittingham, eds., Human Problems of SuperTION)
sonic and Hypersonic Flight (New York, Oxford, London, Paris: Pergamon
pp. 170-185
Press, 1962)

5,601
Vaeth, J.G.

1952

ESCAPE FROM EARTH Flying 51:26-27

ABSTRACT: A scientist at the US Navy Special Devices Center, Office of Naval
Research, discusses the problems involved in escaping from the earth's
gravitational pull.

5,602
(Stanley
DYNAMIC ANALYSIS-EMERGENCY ESCAPE SYSTEMS.
1956
Valentine, G.
Aviation Corp., Denver, Colorado) Document No. 451; Contract AF 33(600)32054F
ASTIA AD-115 879; 13 July 1956
This report presents an appraisal of twelve configurations of emergency
ABSTRACT:
(1) Upward seat, forward facing; (2) Upward seat,
They are:
escape devices.
forward facing with added mass; (3) Downward seat, forward facing; (4) Downward
seat, forward facing with added mass; (5) Seat-capsule, forward facing; '(6) Seatcapsule, forward facing with added mass; (7) Upward seat aft facing, (8) Upward
seat aft facing with added mass; (9) Downward seat aft facing; (10) Downward seat
aft facing with added mass; (11) Seat capsule, aft facing;' and (12) Seat capsule,
The following characteristics of the more promising
aft facing with added mass.
of these configurations were determined for ejection at 650 knots EAS at sea level
(2) Spinal and cross-body
(1) Trajectory to tail.,
and 44000 feet altitude:
(3) Pitching acceleration, velocity and altitude vs. time
accelerations vs. time.
1 .,
Alsoý determined were thruster requirements for upward' ejection at maximum q and
minimum airspeed and low altitude escape limitations for' critical configurations.

5,603
Valentine, G. A. 1958 Proposal
Aviation Corporation, Denver,

S..
.. .. .. .

-

ENCAPSULATED SEAT (Stanley
Colo.) Document No. 645.

ABSTRACT: Presented herein is the Stanley Aviation design proposal
for an emergency escape system capable of functioning successfully
at speed and altitude regimes compatible with the Convair-Fort Worth B-58
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5,604
Valentine, G.A.

1960

ESCAPE CAPSULE.

HUMAN FACTOR CONSIDERATIONS IN THE DESIGN OF THE B-58
(Paper,

31st Annual Meeting of the Aerospace Medical

Assoc., Americana Hotel, Bal Harbour, Miami Beach, Fla., May 19-11,

1960)

ABSTRACT: The Convair B-58 will be equipped with an escape capsule in each
cockpit. The escape capsule is designed to provide protection in case of cockpit decompression at altitude, permit emergency egress throughout the speed and
altitude range of the B-58, and serve as an aid to survival on either water or
land under any clirmatic condition. In the event that cockpit pressurization
is lost, the B-58 pilot and crew members can actuate handles which initiate the
following series of actions: torso and leg positioning, capsule door closure,
and capsule pressurization. The pilot's capsule permits the pilot to fly the
aircraft being encapsulated. Thus, the aircraft can be flown to an altitude
where pressurization is not req4ired. Capsule ejection is initi;-zed by the
aircraft crew using either or both of the two ejection triggers. The capsule
doors provide protection against windblast as the capsule enters the airstream.
Careful rocket catapult design and good stability, provided by a stabilization
parachute, hold accelerations within human tolerance limits. The stabilization
equipment is jettisoned as the recovery parachute is deployed. Landing accelerations are minimized through the use of an impact attenuating air bag.
Automatically inflated flotation cells on outriggers are used to provide
buoyancy and stability when the capsule lands on water. Critical survival
equipment is accessible to the capsule occupant with the doors closed. A
complete set of Strategic Air Command survival equipment is provided in each
capsule and is readily accessible with the capsule doors opened.

"5,605
Valentine, G. A.
1962
HUMAN FACTORS CONSIDERATIONS IN THE DESIGN OF THE B-58
ESCAPE CAPSULE.
In Barbour, A. B., & H. E. Whittingham, eds., Human Problems
of Supersonic and Hypersonic Flight (New York, Oxford, London, Paris:
Pergamon Press, 1962) pp. 286-294

5,606
van Allen, J. A. 1952 THE ANGULAR MOTION OF HIGH-ALTITUDE ROCKETS
In White, C. S., & 0. 0. Benson,Jr., eds., Physics and Medicine
of the Upper Atmosphere. A Study of the Aeropause (Albuquerque,
N. Mex.: Univ. of New Mexico Press, 1952) pp. 412-431.

5,607
METHODS AND VEHICLES FOR RESEARCH IN THE HIGH
1952
van Allen, J. A.
ATMOSPHERE.
In White, C. S., & 0. 0. Benson, Jr., eds., Physics and
Medicine of the Upper Atmosphere. A Study of the Aeropause pp. 394

-

1,651

°

5,608
van de Water, M. 1942-43.
16:1135-1138.

PULLING OUT OF FAST DIVES

Chem. Leaflet

ABSTRACT: The fastest power dive does not hurt the pilot; the trouble
come's when he has to pull out of it quickly. A sudden stop, abrupt
change in speed, or a rapid alteration of direction, especially in loops,
if a curve is made at too great a speed or in too sharp a turn, have
a pronounced ill effect on the pilot.
A normal aviator can stand 4.5 to 5.5 G's for 3 to 4 seconds without
ill effects. A radius of 1,500 feet is required, to keep the acceleration
,below 5 G's.
The eyes are particularly affected by failure of circulation in the head.
If the high strain is mainFirst they seem covered by a gray haze.
tained, abruptly everything goes 'black. Experienced fliers get used
"Negative gravities" of from seat-to-head forces
to blacking out.
Low negative G's minus 3 or 4 may produce very
cause a "redding out".
serious conditions.

5,609
A PRELIMINARY EXPERIMENT
1958
van der Wal, F. L. and W., D. Young
PROJECT MIA
WITH RECOVERABLE BIOLOGICAL PAYLOADS IN BALLISTIC ROCKETS.
(Space Technology Laboratories, Inc., Redondo Beach, Calif.)
GM-TR-0165-00498, STL reprint no. 298, Sept. 1958
ABSTRACT: Mice carried in the nose cone of long-range ballistic missiles have
In most aspects, the
successfully survived re-entry into the atmosphere.
environmental conditions experienced by these subjects exceeded in severity
Although no new technique
those which will be imposed-on satellite passengers.
were used, this program representb a significant step forward from the early
pioneering flights of mice and monkeys In relatively low-performance sounding
The relative success of these experiments permits a considerable
rockets.
degree of confidence in the ultimate successful recovery of biological
payloads from future satellite vehicles.
The project, known as Project MIA (Mouse-In-Able), was'planned as a'noninterference experiment in conjunction with the Project Able re-entry test program.
In each of the three Able flights, one mouse -as carried in the nose cone.
Although none of the nose cones was recovered, telemetered physiological records
were obtained on the second and third Able flights.
Preparation for the flights included planning of the program, designing and
fabricating of the MIA package, developing of instrumentation (including the
technique of sensor implan'tation in the animal and signal amplification),
testing of the assemble unit (including the mouse) for duration and ability
to withstand environmental conditions anticipated in the flight profile, and
providing equipment and instructionto personnel aboard the recovery ships to
Thsi prepatory wor was accmp~ished
assure obtaining maximum experimental data.
and the first flight occurred within one month after official authorization.
This report includes a detailed description of the physical system, and the
preliminary tests and flight preparations, the instrumentation used in flight,
and the resulting signal pattern. The special problems associated with the
use of living payloads in space-flight vehicles are also discussed.

-1,652
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5,610
van der Wal,

F. L.,

& W. D. Young

1959

PROJECT MIA (MOUSE-IN-ABLE),

EXPERIMENTS ON PHYSIOLOGICAL RESPONSE TO SPACEFLIGHT.
Rocket Society 29:716-720, Oct.

J. American

1959.

ABSTRACT: This project was planned as a noninterference experiment in
conjunction with the Project Able reentry test program employing as the
launching vehicle a 2-stage missile consisting of the Douglas Thor
IREM and The Aerojet 1040 liquid propellant rocket.
Three Able vehicles
were flown: 4/23,7/9, and 7/23/58. Each carried a mouse. Although
none of the nose cones was recovered, telemetered physiological records
(heart rate) were obtained on the second (for mouse Laska) and third
(for mouse Benji) flights.
The amount and nature of the data available
were extremely limited, and therefore no generalized conclusions regardAmong the observations
ing the, behavior of space mice could be drawn.
were the following:
(1) Take-off conditions were not severe enough to
produce any evidence of violent or continuing response from the mice.
*(2) The acceleration loads during burning were essentially paralleled
by Laska's heart rate, though this characteristic was not displayed by
Benji under similar load conditions. (3)
The observed decrease in
Laska's heart rate at first-stage burnout was gradual; at second-stage
burnout it was sharp.
This is in opposition to the heart-rate behavior
reported for Laika, the Russian satellite dog.
No trend was detect:''
in Benji's heart rate at first-stage burnout, but a distinct increas."
to slightly above his preflight reading was apparent at the beginning
.f weightlessness.
(4) Since both mice flew to a maximum altitude of
,ý400 statute miles (as compared with Laika's apogee of 1050 miles),
They returned to earth from a higher altitude than that reached by any other
.ivin3 organism.
(5) -Laska, and probably Benji, returned to sea level
a'ive after experiencing reentry conditions approaching tho'se associated
with satellite reentry. (6)
No evidence of distress due to weightlessness
was noted in either flight.
The mice were weightless for longer periods
than any animal oLhLi
than Laika.
(7)
There is every reason to believe.,
that both Laska and Bei'ii would have been recovered alive after their
flights if the nose cones itd been retrieved.
The report includes
description of the physical' ;ystem, the preliminary tests, developr-cnt
of the instrumentation used in flight, and the resulting signal •attern.
The special problems, associated with the use of living payl6adp `siace-fli>ht vehi~cles are discussed..

5,611
van Egmond, A. A. J., J. J. Groen, & L. B. W. Jongkees
OF THE SEMiCIRCULAR CANAL.
J. Physiol.
110:1-17.

1949

THE MECHANICS
.

5,612
van Egmond, A. A. K., J. J. Groen, and L. B. W. Jongkees 1952 THE
FUNCTION OF THE VESTIBULAR ORGAN (S. Karger, Basel, Switzerland)
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5,613
van Liere, E.J.
1957
West Virginia Med. J.

SPACE MEDICINE
53(8): 297-301

Au3.

1957

ABSTRACT: An outline is made of some of the physiologic problems encountered
in space flight, including those arising from accelerations, weightlessness,
rapid decompression, and hypoxia.
As a result of such flights physicians
will have to treat such things as radiation sickness, ultraviolet and thermal
burns, cosmic ray damage, sterility, accidents due to meteors, and fractures
sustained by assuming incorrect position when acceleration begins. Mention it
made of the emotional strain and physical and mental fatigue which are conduc.
to bringing about neuroses in spacemen.

5,614
Van Middlesworth, L., and S.W. Britton 1946 PROTECTION AGAINST ACCELERATORY
FORCES BY C02 INHALATIONFederation Proceeding2 5:107

ABSTRACT:
Increased tolerance to positive acceleratory forces has been demon! 'atei
with monkeys, cats, and dogs which inhaled CO /02 mixtures before and during"
acceleration.
Brachial arterial pressure, EKC, and EEG were continuously rec
,•d
in more than 200 exposures of 30 animals.
13-207. CO in 02 administered (at
level) to monkeys for 18-180 seconds,'or to dogs 50-180 seconds, prevented ab,
407. of the blood pressure changes ordinarily observed at 4 "g" per 10-second
exposure.
When this mixture was inhaled for more than 300-400 seconds the be.
ficial effect was lost.

5,615
van Middlesworth, L., & R. F. Kline 1948
FORCES BY CARBON DIOXIDE INHALATION.

PROTECTION AGAINST ACCELERATORY
Am. J. Physiol., 152:22-6.

5,616
van Rossum, J. W. M. 1962 BIBLIOGRAPHY ON BLAST, SHOCK WAVES AND
ALLIED TOPICS, FEATURING NUCLEAR EXPLOSIONS (Technisch Documentatie
en Informatie Centrum voor de Krijgsmacht (Netherlands).
ABSTRACT: Entries include references to reports pertaining to characteristics of nuclear explosions - air burst, groutd burst and underwater
burst - together with the response of structures to blast loading.
Atte;.tion is paid to measurements, experimental techniques and testing
equipment.
Many of the references in this repcrc bear only a marginal
relationship with the subject mentioned, but their findings are of
interest as adding to the over-all picture.
This bibliography is
divided in main headings each with several subheadings.
The use of some
topics as subdivisions of other topics has been indicated by cross
references.
References have been arranged chronologically with the
latest references placed first. An author index is provided. (Author)

. 1,654

.

5,617
van Woerden, J.
1959
LITERATUUROVERZICIHT (OVER RUIMTEVAARTGENEESKLNKE)
(SPACE MEDICINE BIBLIOGRAPHY)
(Technisch Documentatie en Informatie Centrum
voor de Krijgsmacht, den Haag, Netherlands)
Report No. TDCK-16903;
ASTIA AD-227 817; Feb. 1959
ABSTRACT:
This bibliography contains summaries of reports and articles on space
medicine, compiled from the abstract - cards indexes of the Netherlands Armed
Services Technical Documentation and Information Center.
SECOND ABSTRACT:
This bibliography contains one hundred eight abstracts on space
medicine compiled from reports and articles at the Netherlands Armed Service
Most of the abstracts are in
Technical Documentation and Information Centre.
English, but some are in German or Dutch.
The bibliography covers the field of
space medicine from biological and physiological problems to psychological
variables.

5,618
van Woerden, J.
.(Netherlands

1959
UNITERMS:
SPACE FLIGHT MEDICINE
Armed Services Technical Documentation and Information
Centre, Den Haag, The Netherlands)
UDC:
613.693:629.19, TDCK 16903, Feb. 1959.

ABSTRACT: This bibliography on space medicine contains summaries of reports
and articles compiled from the abstract card indices of the Netherlands Armed
Services Technical Documentation and Information Centre.
Some of the reports
are available on loan from the Centre.
The index indicates wide coverage of
factors related to space travel from biological and physiological to
psychological variables; design of vehicles and suits, radiological problems
of space flight, etc.
One hundred eight abstracts are included.
A majority
are in English, but some are in German or Dutch.

5,619

Van Wulfften-Palthe, P. M.
1922
FUNCTION OF THE DEEPER SENSIBILITY AND
OF THE VESTIBULAR ORGANS IN FLYING.
Acta oto-laryn. 4:415.

5,620
Varene,

-----

P.

& C.

Jacquemin

1961

DOES AN OBSTRUCTIVE RESPIRATORY SYNDROIM

DURING TRANSVERSE ACCELERATIONEmIST?
Rev.

Med.

Aero (Paris)

2:51-54,

Dec.

1961 (Fr)

/
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1961
BRONCHIAL RESISTANCE DURING TRANSVERSE
Varene, P. and C. Jaczuemin
ACCELERATTONS
C. R. Acad. Scd. (Paris) 252:3652-3654, June 5, 1961 (France)
In

5,622
Vary, V. V.

Oct.

1958

UNITED STATES AIR FORCE DEVELOPKVNT OF AIRCRAFT

(Presented at the Thirteenth
ARRESTING GEAR. ASTIA AD 227 468.
Meeting of the Flight Test Panel, held from 21st to 25th Oct, 1958,
in Copenhagen,

Denmark)

SUMMARY: For many years Navy airplanes have required arresting gear
This has meant a considerable
and catapults for carrier operation.
weight penalty to the airplane structure, which has had to be designed
to withst'ndhorizontal arresting accelerations up to 6 g and also
large vertieal accelerations due to the relatively high vertical speed
of contact with the deck. A relatively low stalling speed--to keep
within required launching and arresting energies--has been another penalty. Land based Air Force airplanes have, until recently, gone in for
longer runways and,consequently, can operate at greater loads and
This makes the design of arresting gear for Air Force Airplanes
speeds.
much more difficult than for the short-stroke, high-g Navy airplane.
This report describes the United States Air Force Arresting Gear Program
and discusses various devices by which engagement can be effected and
the airplane successfully arrested. At the present time, emergency
arrestment only is the USA" goal, but the future for normal routine operational arrestment is also discussed.

5,623
MEDICINE AND THE COSMOS
1963
Vasilevskii, V. & Yu. Fedotov
(Joint Publications Research Service, Washington, D.C.)

Trans. of Molodoi Konmunist (USSR) 20(12):45-50,
"i April 1963.

1962.

ASTIA AD 408 243

5,624

1959
KABINA KOSMICHESKEY RAKETY (Cabin of a Space Rocket)
Vasil'yev, G.
Sovet. Aviat. (USSR) p. 4, 12 Sept. 1959.
(Air Technical Intelligence Ctr., Wright-Patterson AFB,

Rept. No. ATIC-1256225,

22 Oct.

Ohio)

1959.

ABSTRACT: The use of Tsiolkevskii's chamber, filled with water, in place of
the usual cabin by pilots of fighte- planes and by astronauts is suggested by
the author as a means for counteracting the effects of great g-force exerted
on the htmtan body during certain maneuvers.

-
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5,625
Vaughan, V.L., Jr.
1959
WATER-LANDI!G IMPACT ACCELERATIONS FOR THREE
MODELS OF REENTRY CAPSULES.
(Langley Research Center, Langley Field, Va.)
NASA TN D-145, ASTIA AD 227296
ABSTRACT: Three conical models were tested to determine the rigid-body impact
accelerations for nominal flightpaths angles of 90* and 65%, a range of contact
attitudes of -30' to 30%, and a range of full-scale vertical contact velocity
from 10 to 45 feet per second. Accelerations of the models at impact were
measured slong the X (roll) and A (Yaw) axes.

5!,626
Vaughan,

Victor L.,

Jr.

1961

TIES OF A REENTRY CAPSULE.

LANDING CHARACTERISTICS

NASA TN D-653

ArND #TnTAT7AN

PRfnpW.

ASTIA AD 251 188

ABSTRACT: An investigation has been conducted to determine the rigid-body impact
accelerations of a reentry capsule during simulated parachute-supported landings
on sand and on water. Tests were also made to determine the flotation properties
,of the capsule. Two 1/6-scale dynamically similar models, one a landing impact
model and one a flotation model, were used in the investigation. Tests were made
at a variety of flight paths to simulate the effect of surface winds that might
act on the capsule during parachute letdown. A range of contact attitudes was
investigated to simulate the attitude the capsule might have upon contact as a
result of the capsule swinging under the parachute. Landing impact accelerations
were measured along the X-axis (roll) and Z-axis (yaw) by accelerometers located
at the center of gravity of the models.
The maximum accelerations along the X4xis measured at the center of gravity were about 74g for sand landings and about
33g for water landings. The maximum onset rates of acceleration, also along the
X-axis, were about 25,000g per second for sand landings and about 12,800g per
second for water landings. Accelerations 2.05 feet in front and in back of the
center of gravity for water landings varied as much as +65 percent from those
Z-axis were about 25g for sand landings and about 9g for water landings.
"$e
The capsule with a dry interior was stable with center-of-gravity locations at
1.21 feet and 1.08 feet measured above the maximum diameter of the capsule.
The ca psule was unstable with a center-of-gravity location at 1.33 feet and would
turn over on its side. The weight of a mn and his survival equipment inLthe
canister caused the capsule to turn over on its side for all center-of-gravity
conditions tested.

5,627
Velasco do Pando, M.

1959

ARTIFICIAL SATELLITES AND INTERPLANETARY

TRAVEL: PHYSIOLOGICAL EFFECTS OF CHANGE IN GRAVITY.
A.M.A. Proceedings,
April 1959.
ABSTRACT: This is the corrected and extended version of part of an analytical study (Sec. 13) on the launching of space rockets, which was published

" 1,657 "

in a previous issue of the same journal (52(l):11-61,

1958.

An attempt is

made of correlating mathematically basic physiological and physical parameters
If j represents the effects of gravity experienced by a space traveler within
the space vehicle ("sensible gravity"), the following formula applies:

ji

d__y
dtf

+

gal
Wa+y)

in which y is the altitude, t the time, 5 the gravitational acceleration on
the surface of the earth, and a the terrestrial radius. In this formula the
expression dly represents the effective vertical acceleration and_jg_42 the
dtl
a+y
effects of terrestria~l acceleration at the altitude y. The validity of
the formula is tested for the following conditions: (1) the vehicleat rests
a
on the terrestrial surface; (2) the vehicle travels unaccelerated
given altitude (this, being the case when the upward acceleration equals
the weight of the vehicle) ; (3) the vehicle travels at a given altitude
and at a given acceleration and (4) the vehicle travels through outer space
with the rocket motor shut off (the occupants are in a state of weightlessness). In conclusion, the author derives optimal values for escape velocity
and trajectory of the hypothetical space ship.

"5,628
Venson, V.G., E.L. Beckman, K.R. Coburn &.R.M. Chambers
1-961
EFFECTS OF
WEIGHTLESSNESS AS SIMULATED BY TOTAL BODY IMMERSION UPON HUMAN RESPONSE
TO POSITIVE ACCELERATION.
(Naval Air Development Center, Aviation Medical
Acceleration Lab., Johnsville, Pa.)
Rept. No. NADC-MA-6132, June 26,1961,
ASTIA AD 212 329.
See Also Aerospace Med., 33(2):198-203, Feb. 1962.
ABSTRACT: Using underwater breathing equipment, twelve members of the Underwater Demolition Team No. 21 were completely immersed in water for eighteen
hours.
The subjects had no ill effects as a result of the immersion.
Following
immersion, their responses to positive acceleration were determined by observing
the G level at which the limitation of ocular motility under acceleration (LOMA)
occurred.
This G level is approximately the same as when greyout occurs when
subjects are exposed to positive acceleration.
A small but significant decrease
in the G level at which LOMA occurred was found following the period of limersion

5,629
Verliac, F.A.
1940 CONNAISSANCES ACTUELLES SUR L'INFLUENCE DES ACCELERATIONS
EN AVION SUR L'ORGANISKE (Actual Understanding on the Influence of
Aircraft Acceleration on the Body)
(These de Paris: Le Francois 1940 52 p.)

/
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5,630
Vigness, I. 1961 NAVY HIGH-IMPACT SHOCK MACHINES FOR LIGHTWEIGHT
AND MEDIUMWEIGHT EQUIPMENT (Naval Research Laboratory) Report. 5618.
June 1, 1961.
Descriptions are given of the Navy HI shock machines for lightweight
and mediumweight equipment. Shock motions are given for standard
loading conditions. These are illustrated by acceleration-,
velocityr and displacement-time relations. Maximum values of
velocities and displacements, and of accelerations passed by various
low-mass filters, are presented. Shock spectra are presented for
selected conditions. Equivalent displacement- and velocity-shock,
together with maxi=mm values of acceleration, can be established
for their respective effective frequency renges from observations of
the shock spectra.

5,631
Villela, AA., W. Lins, Jr. & A. Lobao 1950 ACCELERATION AND VENOUS SYSTEM:
NEW OCCUPATIONAL DISEASE
Arauivos Brasileiros de Cardiologia (Sao Paulo) 3: 295-312.

5,632
1961
SUMMARY OF DISCUSSION; IN THE CHAIR: MR. P. VILLETORTE
Villetorte, P.
International Road Safety and Traffic Review 9:50

5,633
1946
THE CONCEPT OF AVIATOR'S "VERTIGO".
Vinacke,, W. E.
(Naval School, of Aviation Medicine, Pensacola, Fla.) Proj. MR005.13-6001.1.
7., 8 May 1946
ABSTRACT: Research in an effort to clarify the kinds of disorientation characteristic of flying under various condifions, and to elucidate the effects of disorientation iipon the pilot, and to clarify a term employed by pilots to describe
these reactions.

5,634
Vinacke, W. E.
1946
"VERTIGO" AS EXPERIENCED BY NAVAL AVIATORS.
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. MR005.13-6001.
1.12., 3 July 1946
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5,635
Vinacke, W.E.
1946 TYPES OF ILLUSIONS EXPERIENCED BY AIRCRAFT PILOTS Amer.
Psychologist 1:282

5,636
Vinacke, W. E.
1946
PREDICTING THE SUSCEPTIBILITY OF AVIATORS TO "VERTIGO".
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. HR005.13-6001.
1.10., 21 June 1946

5,637
Vinacke,
•.

W. E.
Av.it.

1947
!,ed.

ILLUSIONS EXPERIENCED BY AIRCRAFT PILOTS WHILE FLYING.

18(4):308-325.

SL'-VA:%Y & CONCLUSIONS: From case material on sixty-seven pilots,

interviewed on

the uubject of "vertigo", seventy-seven instances of sensory illusions
were
selected by the author. An attempt was made to include all the different
illu-

sory phenomena reported by the pilots, where illusion is defined
as a "mistaken,
perception."
Five psychologists were asked to classify the seventy-seven items
into meaningful categories.
Agreement among the five classifiers was ascertained
and names assigned to the general types of illusions represented
by the items.
Each of these is discussed in terms of the probable etiology involved
and the
effect of the illusion on the behavior of the pilot.
The illusions reported in
the study are of five general types which, in practice, are not
always separable;
narnely, visual, non-visual, conflicting sensory cues, dissociational
or reqognitional, and emotional.
Visual illusions include confusion of lights, splitting
of lights (diplopia), autokinesis, depth perception, relative motion,
and perspective illusions.
There is also evidence that visual hallucinations occasionally occur.
Non-visual illusions include failure to perceive rotation itself,
or
the after-effects of rotation, or both, false sensations, after-effects
of rotation, and correct perception with wrong reference point.
There may also occasionially be non-visual hallucinations.
Illusions resulting from conflicting sensory
rues -nyoccur in the visual field, in the non-visual field, or
in combinations
of the two.
Dissociational or recognitional illusions include phenomena
of iaIais vu,
d6j:i vu, loss of sense of direction, and loss of the sense of time.
General emotional
disturbance is non-specific and results in generalizc. disorientation,
including perceptual, rather than in specific illusions occurring in flight affords
insight into
the environment of the aviator, and the adjustment of the aviator
to that environment.
Adjustment to the flight environment has two aspects, erroneous
response to environmental cues (such as illusions), and the paychological, or emotional
and cognitive
state of the aviator.

5,638
Violette, F., R. Sený,la
PROLONGED ACCELE.
FAIBLE VALEUR ET
.PhysioI
(Paris

& A. Loubiere 1959 EFFECTS OF WEAK AND
70'AS ON DOG KIDNEYS (EFFETS DES ACCELURATIONS DE
!)UREE
D
PROLONGEE SUR LE REIN DUICHIEN) J.
i(3):575-576, May-June 1959.
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1961
CENTRIFUGES IN FRANCE: PAST AND PRESENT RESULTS.
Violette, Francois
(Paper, Panel on Acceleration
IN FRANCE.
RESEARCH
PROGRAM
ACCELERATION

Stress of the Armed Forces-NRC Conmittee on Bio-Astronautics, 6-11 March
1961, NASA Ames Research Ctr., Moffett Field, Calif.)

5,640

Violette, F.
CRASHES.

FRENCH OBSERVATIONS AND RESEARCHES CONCERNING IMPACT OF

1961

( Presented at Impact Acceleration Symposium, Brooks AFB,

27-30, 1961)
ABSTRACT: Observations and research results of the French Air Force Medical Corps
(1) For wounded patients that are
on impact and crash include the following:
set stretchers, two straps are
longitudinally
on
forward
feet
carried with
sufficient -- one on the base of the thorax, the other on the middle of the
thighs. 'These straps, usually moderately tightened, must be sufficiently
tightened in case of crash to prevent any slipping of the wounded on the stretcher.
(a) with stoppers placed on the arms of the
The restraint may be comfortized:
A
stretchers, and (b) by broadening the straps (three inches or 7.5 cm).
(2) The telescopic
release-pin system is recommended for quick strap release.
Also, the
ejection seat is superior to the ejection seats with solid axis guns.
addition,
In
vertebra.
thoracic
the
seventh
about
was
breaking-joint of the spine
(3) In
dangerous.
and
useless
is
both
ejection
high-speed
in
chinstrap,
a helmet
the emergency ditching of a helicopter, the impact shock on the cabin floor was
not felt by the standing crewvmembers; nevertheless, the pilot and copilot both
In such accidents the impact
received spinal fractures although well strapped.
deceleration may be transmit~ted without softening from the floor to the seat and

to the strapped subject.

5,641
Violette, F.

1962

FRENCH OBSERVATIONS AND RESEARCHES CONCERNING IMPACT AND

CRASH
(In:

Impact Acceleration Stress: Pi.oceedings of - Symposium With a ComprehensivChronological Bibliography, National Ac demy of Sciences, National Research

Coune,:.',

Publication No.

977, pp. 35-38)

ABSTRACT: Few researches have been accomplished in France concerning crash and
impact problems because of the lack of finances to purchase the needed equipment.
Private soci'ties manufacturing cars and planes have also been kept back because
of the prices of the devices, and until now just followed the progress of the
researches completed in other countries, mostly in the United States.
French current medical literature concerning impact consists of general
reviews and does not bring forth any new facts.
Problems concerning crash and impact have therefore been raised at the
(1) The problem
French air Medical Corps which tried to give them a solution.
(^) The problem of
of contention of transported wounded personnel in the crash.
(3) Casualties
choice between ejection seat with full _un and with telescopic gun.

of the flying Personnel occurred during emergency crash or ditching of helicopter
and contributed in putting forth a particular traumatology.

-1,6615,642
AN ANALYSIS OF GRAPHIC RECORDS OF
1943
O. Backstrom, Jr.
Viteles, M. S.,
(CAA Division
PILOT PERFORMANCE OBTAINED BY MEANS OF THE R-S RIDE RECORDER.
1943
Rept. No. 23; Nov.
of Research, Washington; D. C.)
ABSTRACT: R-S ride recorder records movement of aircraft in 3 dimensions.
Useful for mapping,"g" patterns of aerial maneuvers.

5,643
RESEARCH ON NEUROPHYSIOLOCY
1959
Vladimirov, C. E. N. S. Sedina et. al.
. KIROV
AT THE MILITARY MEDICAL ACADEMY IMENI S.
(Trans. of Tezisy Dokladov Nauchnoy Sesii, Vovcnno-Meditsinskaysa
Ordena Lenina Akademiya imeni S. M. Kirova (These of Reports of the
Scientific Session' of the Miltary-Medical Order of Lenin Academu,
imeni S. M. Kirov) Leningrad, P. 6-8, 31-32, 35-37, 46-48, and 54-55,
Oct. 29-Nov. 2, 1956.
59-13369
(Library of Congress, Washington, D.C.)

5,644
1962 THE FIRST MANNED SPACE FLIGHTS
Vloynkin, Yu. M., V.I. Yazdovskiy et al.
Cheloveka)
Polety
(Pervyye Kosmicheskiye
Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio
ASTIA AD 294 537
Dec. 7, 1962
Trans. No. FTD-TT-62-1619
(Moskva)
Original Source: Mediko-Biologicheskiye Issledovaniya
Contents include material on the followingsubjects:
ABSTRACT:
Training cosmonauts in controlling the ship
Life Support in space flight,
Microclimatic conditions in a spaceship cabin
Food and water supply
L'ife support and recovery systems
Radiation protection
The biological effect of cosmic radiation in spaceships
Measures providing radiation safety on the flights of Gagarin and Titov
The protective properties of space suits
Emergency supply pack of the cosmonaut
Systems for landing the cosmonaut
Familiarization-training flights on aircraft under weightlessness conditions
Psychological investigations
Organization and nu4thod of carrying out physical training exercises
Results of the medical examination of the astronauts
Methods of physiological investigations and medical monitoring during spaceflight
The physiological reactions of the astronauts in flight

.1,662
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5,645
Voas, R.B.
1961 PROJECT MERCURY ASTRONAUT TRAINING PROGRAM
In: The Training of Astronauts (National Academy of Sciences,
Council)
Publication No. 873, Pp. 22-40

National Research

ABSTPACT: A general over-all outline of the training program is given. A
brief discussion is presented of the astronaut selectiop program and basic
Training in vehicle operation includes
considerations for the training program.
lectures, field trips, and study programs of the various capsule systems.
Simulators for training in attitude control during orbit and retrofire, navigation,
control of tumbling, environmental control of the cabin, and management of
procedures are discussed. Training in various scientific disciplines is desSpace
cribed along with the various lecture courses that each astronaut takes.
flight conditions such as disorientation, weightlessness, reduced pressure,
etc., are described and simulated for the astronauts.
A physical fitness'program
for the trainees is discussed pertaining to weight control, breathing control,
Countdown procedures and ground communications
and general physical conditioning.
Maintenance
are recovery-survival methods are part of ground activity training.
of flight skills as a method to maintain vigilant decision making is accomplished
The significance of this
by regular flights in high-performance jet aircraft.
program on future space flight is discussed.
(J. Aerospace Med.
33(11): 1403,
Nov. 1962)

5,646
Voas,

R. B. 1961 PROJECT MERCURY: ASTRONAUT TRAINING PROGRAM.
PHYSCOPHYSIOLOGICAL (Sic) ASPECTS OF SPACE FLIGHT. (Columbia Univ.
Press) Pp. 96-116. Jan. 1961.

5,647

Voas, R.B.

1963

TRAINING MAN FOR SPACE

Paper: Lectures in Aerospace Medicine, School of Aviation Medicine,
Texas, 4-8 February 1963

Brooks AFB,

5,648
Vogel, P.
1931 (1BER DIE'BFDINGUNGEN DES OPTOKINETISCHEN SCIHINDELS
the Condition of t.e Optical Illusion)
Pflug. Arch. Res. Physiol. (Berlin) 228: 510

(Concerning

5,649
Vokhmyanin, P.
1936 RESULTS OF MEDICAL OBSERVATION OF A GROUP OF HIGH SPEED
FLYERS
Voenno-sanitarnoe delo (Moscow) 11: 19-22

-1,663

-

5,650
PROPOSAL FOR STUDY OF A DYNAMIC TESTING DEVICE FOR AIR1961
Vollmecke, A. R.
(General Dynamics Corp., Convair Division, San Diego,
CRAFT AND COMPONENTS
Calif.) Rept. No. ZS-308; ASTIA AD-259 117; 20 June 1961
General Dynamics/Convair has, in the development of commercial airABSTRACT:
craft, been actively engaged in a program of Zelethalization of cabins and seats
under simulated crash conditions.
Experience includes design and use of such
energy devices as HYGE, rocket sleds, pendulum swings, electro-hydraulic and
Data systems associated with these'test programs
electropneumatic servo systems.
have also been designed, manufactured, installed and serviced by General Dynamics/
The proposal presented in this report defines system concepts
Convair personnel.
based upon actual test experience.
Emphasis is placed upon reliability and
input
values of acceleration or deceleration.
of
testing
to
known
repeatability
Practical engineering principles of size limitations, initial system cost, cost
per test 'shot ', time between consecutive 'shots", and ease of test parameter
change are the basis for system concept choices.
A preliminary study by General Dynamics/Convair indicates that inherent advantages
exist within'two different and separate test concepts.
The first is that of programming the specimen acceleration from rest-to-velocity; the second is to
decelerate the moving specimen from velocity-to-rest.
The g-forces that occur
through either acceleration or deceleration are identical, so far as the speciAny damage that takes place is the result
men or its mere image is concerned.
If the forces are applied in a pi.rticular pattern, reach a
of g-forccs.
particular magnitude, and extend through a particular time duration, it makes
no difference whether they are created by an acceleration or a deceleration of
the object under test, as long as the object is orientated correctly on the
test machine.
The test facility, therefore, in both cases would consist of an
accelerator, a track-guided test vehicle (with a specimen receiver capable of
acceleration in three coordinate directions), a decelerator and a data acquisition station.
General Dynamics/Convair proposes that the two test concepts as defined within
this report be given consideration with choice of final system to be based
upon thorough engineering evaluation.

(AUTHOR)
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Volynkin, Yu. M., V.I. Yazdovskiy'et al 1962 THE FIRST MANNED SPACE FLIGHTS
(Translation Services Branch, Foreign Technology Division, Wright-Patterson
AFB, Ohio) FTD-TT-62-1619/1+2
7 Dec. 1962
ASTIA AD 294 537
ABSTRACT: The radiation situation during Yu. A. Gagarin's and G.S. Titov's
flights was favorable. The biotelemetric equipment installed on the space ships,
operated reliably and secured registration of all physiological indices specified
by the program.
The increase in frequency of the pulse in the pre-launching
period and in a portion of entry, connected with the inevitable emotional strain
and acceleration and deceleration forces, was not accompanied by changes in the
elec trocardiogram and kinetocardiogram, going out -the frame -of- the- sinus -- tachycardia. The astronauts did not experience difficulties in eating and drinking. It
was established that under conditions of weightlessness, the usual daily rhythm
of sleep and wakcfulness is not disturbed.
Urination under conditions of
weightlessness was done without difficulty. Dizziness, perspiration during
weightlessness, were provoked by sharp movements of the head and observations
of the moving surface of the earth in the illuminator.
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THE FIRST MANNED SPACE FLIGHTS
et al
1962
Volynkin, Yu. M.
Trans. of mono. Pervye Kosmicheskie Polety Cheloveka, Moscow, 1962.
(Office of Technical Services, Washington, D.C.)

Dec.

7, 1972

63-15572,

CONTENTS:
General problems of flight

The space ship"'Jostok" as an object of control
Teaching (and training) cosmonauts in controlling the
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VELOCIDAD, ACCERACION, GRAVITACION.
von Beckh, H.J.A.
1955
Riv. na_. aeronaut. Sept. 1955.

5,654
PHYSIOLOGY OF LAUNCHING AND RE-ENTRY STRESS IN RODENTS.
1958
von Beckh, H. J.
AFMDC TN 58-11
(Air Force Missile Development Center, Holloman AFB, N. Mex.)
ASTIA AD 154 105, Aug. 1958.
Summary: Centrifuge runs with rodents, by several investigators are reviewed.
se would not endanger these anIt is concluded that accelerative forces p
imals in bio-satellite experiments. However, environmental stresses and the
absence of gravity could lower their resistance, and therefore, a reliable
(Author)
G-protection for the animal is proposed.

5,655
FLIGHT E(PERIMENTS ABOUT HUMAN REACTIONS TO
,von Beckh, H.J.
1958
ACCELERATIONS WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS STATE.
(Air Force Missile Development Center, Holloman AFB, New Mexico)
ASTUA AD 154 108.
Report No. TN 58-15, Dec. 1958.

ABSTRACT: Fligbt experiments which simulated Pre-weightlessness and PostIt was shown
weightlessness acceleration were conducted in jet aircraft.
that alternations of acceleration -and the weightless state decrease the
acceleration tolerance of the subject and the efficiency of the physiologiThe implications for pl.rnning of manned space
cal recovery mechanisms.
flight are: (1) thrust values and re-entry profiles must take the lower
..accelerkatido-tolerance-into consideration- and (2) adequate G- protection
must be designed for the pilot, to prevent dangerous effects of unavoidable

high' accelerations.

(Author),
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FLIGHT EXPERIMENTS ABOUT HUMAN REACTIONS TO
1958
von Beckh, H.J.
FOLLOWED OR PRECEDED BY WEIGHTLESSNESS.
ARE
ACCELERATIONS WHICH
Congress, Amsterdam, 25-30 Aug. 1958)
Astronautical
(Ninth International

5,657
ESC,
1958 MULTI-DIRECTIONAL G-PROTECTION IN SPACE FLIGHT AND
von Beckh, H.J.
Paper, Second Europena Congress of Aviation Medicine, Stockholm, September,
16-19, 1957
29(5): 335-341, 1958
See also: J. Aviat. Med.
is obtained if
It is known that maximum human tolerance to G-loads
ABSTRACT:
the body.
of
the long axis
the accelerations are acting at right angles to
is pivoted
which
capsule",
This report describes a device, termed the "anti-G
suc
position,
a
assumes
about the lateral axis of the craft and automatically
heartthe
to
perpendicular
that the resultant of all acting accelerations is
mechanism of this
stabilization
and
ejection
The
subject.
head line of the
and after escape
during
capsule would also afford an analogous G protection
layers of the
from a disabled aircraft or space vehicle within'the'lower
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5,658
MULTI-DIRECTIONAL G PROTECTION IN SPACE ]PLIGHT
1958
von Beckh, H. J.
A THEORETICAL APPROACH.
AND DURING ESCAPE.
J. of Aviation Medicine 29(5):335-342, May 1958
It is known that maximum human tolerance to G-loads is obtained
ABSTRACT:
avis of the
if the accelerations are acting at right angles to the long
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capsule,"
"anti-G
the
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device,
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This report
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5,659
MULTIDIRECTIONAL G-PROTECTION IN SPACE VEHICLES.
1958
von Beckh, H. J.
In Hecht, F., ed., VIlIth International Congress, Barcelona, 1957
(Vienna: Springer, 1958) pp. 37-46
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1958 MULTI-DIRECTIONAL G-PROTECTION IN SPACE VEHICLES
von Beckh, H.J.
16(9): 525-533, Sept./Oct. 1958
J. Brit. Interplan. Soc.

In this paper there is described a device which could grant this
ABSTRACT:
multidirectional g-protection by automatic positioning. The resultant of all
acting accelerations would be presented at right angles to the head-heart line
This device, termed the "Anti-G Capsule," would at the same
of the-operator.
time afford an analogous g-protection during and after escape from a disabled
An anti-g capsule
space vehicle within the lower layers of the atmosphere.
for providing multidirectional protection for pilots of space vehicles during
periods of acceleration, by automatic positioning, is described and the relevant
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke)
literature is reviewed.
(Technisch Documentatie en Informatie Centrum
(Space Medicine Bibliography)
voor de Drijgsmacht, den Haag, Netherlands) Rept. No. TDCK-16903; Feb. 1959;
ASTIA AD 221 817)

5,661
von Beckh, H.J. & G.J.D. Schock 1958 CENTRIFUGE EXPERIMENTS ON HIGH-G LOADS
IN MICE AND THEIR POSSIBLE ALLEVIATION BY MULTIDIRECTIONAL ANTI-G DEVICES
AFMDC TN 58-10
Air Force Missile Development Ctr., Holloman AFB, N. Mex.
ASTIA AD 154 104
Aug. 1958
ABSTRACT: Using the centrjfuge, time-tolerance limits on transversely positioned
mice were studied and the results compared with longitudinal G-tolerance values
The possibilities of a multidirectional G-protection
reported by other authors.
(Author)
during escape trajectories and the re-entry phase are discussed.

5,662
1958 HUMAN REACTIONS DURING FLIGHT TO ACCELERATION
von Beckh, H. J.
PRECEDED BY OR FOLLOWED BY WEIGHTLESSNESS.
Air Force Missile Development Center, Holloman AFB, New Mexico
AFMDC flN-58-12 ASTIA AD 154 108.

5,663
1959 HUMAN REACTIONS DURING FLIGHT TO ACCELERATION PRECEDED
von Beckh, H.J.
Y-OR-FOLLED BY WEIGHTLESSNESS
Aerospace Medicine 30(6): 391-409
ASTIA AD 154 108
See also: AFMDC TN 58-15

/
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5,664
von Beckh, J.H.
1959 FLIGHT EXPERIMENTS ABOUT HUMAN REACTIONS TO ACCELERATIONS
WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS STATE
Aerospace Medicine 30(6): 391-409, June 1959
ABSTRACT: Alternation of weightlessness and acceleration results in a decrease
of acceleration tolerance and of the efficiency of physiologic recovery mechanisms.
This indicates that acceleration thresholds of reversible and irreversible
injury will be lower in space flight conditions than in the one G field of man's
earthly environment.
Defects of circulation, muscular effectiveness, vision,
and of conscious judgment will occur at lower acceleration values and will
probably continue for longer times than they do under present normal flight
conditions.
In an astronautical venture depending upon the skill of a human
pi~ot, a blackout, lapse of judgment or even the slightest reduction in efficiency
at a The
crucial
time, could undoubtedly cause the failure of the mission.
implications
for planning of manned space flight are, first,
that thrustvalues and reentry profiles must take the lower accelera'tion tolerance into
consideration and second, that adequate G protection must be designed for the
pilot to prevent dangerous effects of high acceleration.

5,665
von Beckh, H.J.
1959
WEIGHTLESSNESS AND SPACE FLIGHT
Astronautics 4(2):26-27, .84-86, Feb. 1959.

ABSTRACT:
Deterioration of neuromuscular coordination and disorientation
are considered. to be originated by the weightless state per se. However,
more complex problems arise during extended space flights, as well as during
alterpate acceleration and weightlessness, such as occurs during the ascent
and re-entry of space vehicles.
Results of experiments in jet aircraft are
cited to show that the weightless state aggravates other physiological
conditions, which, in combination, pose serious problems to man in space
flight. Subjects reported experiences of increased susceptLbiliLy to or
severity of acceleration effects when they entered positive G states immediately after experiencing weightlessness.
Subjects who normally blacked
out at 5 G could tolerate only 3.5 to 4 G in the experiments.
In the opposite
case, when acceleration preceded weightlessness, physiological recovery
mechanisms seemed disturbed.
Blackout lasted longer, and more severe discomfort and chest pains were reported.
Cinematographic observations, registrations of heart rate, electrocardiograms, and galvanic skin responses
corroborated the subjective reports.
It is suggested that extended weightlessness may lead to lessened muscle tone and strength, as well as to
inconveniences to the cardiovascular
system. The heart, having transported the blood without the force of gravity during the weightless
state, would need a certain time for adaptation after re-entry into
the gravity field of the earth or of another planet.
(Aerospace Medicine 30(6):456,
July 1959)
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5,666
FLIGHT EXPERIMENTS ABOUT HUMAN REACTIONS TO
1959
von Deckh, H.J.
ACCELERATIONS WHICH ARE FOLLOWED OR PRECEDED BY WEIGHTLESSNESS.
In: International Astronautical Congress, ProceedinRs of the IXth, 1958
pp. 507-525)
(Wien : Springer - Verlag, 1958,

ABSTRACT: Alteration of weightlessness and accelerations results in a decrease
of acceleration tolerance and of the efficiency of physiologic recovery
mechanism. The implications for planning manned space flight are, first, that
thrust values and re-entry profiles must take the lower acceleration tolerance
into consideration, and second, that adequate G protection must be designed
for the pilot, to prevent dangerous effects of unavoidable high accelerations.

5,667
1960 A SUMMARY OF MOTION SICKNESS EXPERIENCES IN WEIGHTLESS
von Beckh, H.J.
FLIGHTS CONDUCTED BY TIM AEROMEDICAL FIELD LABORATORY
(Paper, Symposium on Motion Sickness in Weightlessness Rese.trch, March 1960,
Wright-Patterson AFB, Ohio)

5,668
von Bekesy, G. 1939 UBER DIE VIBRATIONSEMPFINDUNG
Experience)
Akustische Zeitschrift 4: 316-334

(Concerning the Vibraticn

5,669
von Bekesy, G. 1940 UBER DIE STARKE DER VIBRATIONSEMPFINDUNG UND,IHRE OBJEKTIVE
MESSUNG (Concerning the Strength of the Vibration Experience and Its
Objective Measurements)
Akustische Zeitschrift 5: 113-124

5,670
NEURAL FUNNELING ALONG THE SKIN AND BETWEEN THE INNER
1959
von Bekesy, G.
Reprint Journal of the Acoustical
OF THE COCHLEA.
CELLS
AND OUTER HAIR
Society of America 31:1236-1249, -Sept. 1959; ASTIA AD-229 246_
See also (Psycho-Acoustic Lab., Harvard Univ., Cambridge, Mass.) Contract
No. 186615; ASTIA AD-229 246; 1 June 1959.
An attempt has been made to show that (1) the rotating tones in hearABSTRACT:
ing, (2) the rotating vibrations on the skin, (3) the difference limen for the
smallest perceptible distance on the skin, and (4) Mach's law of contrast are all

-1,669
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consequence of the same funneling action of the nervous system. In many situations the role of the'ýunneling action can be better understood if a neural

funneling unit is proposed, taking into account that a local stimulus produces
Since
both an area of activity and, around it, an area of decreased sensitivity.
the inner and outer hair cells in the cochlea show a difference in sensitivity,

the funneling action between these areas of different sensitivity has been
investigated. It has been found that, between such.areas, the locus of the
sensation is

continuously displaced as the intensity of the stimulus is

increased.

This suggests that along the organ of Corti there is a longitudinal displacement
produced by variations in frequency, and a radial displacement between the outer
and inner hair cells produced by variations in sound pressure. Thus there seems
:to be a pitch-loudness coordinate system in the ear. The cochlear model (J.
Acoust. Soc. Am. 27:830-841, 1955) with nerve supply was therefore further
developed into a cochlear model with more and less sensitive nerve supplies, in
order to represent the outer and inner hair cells in the organ of Corti. (AUTHOR)

5,671
1951
von Braun, W.
In Marbarger, J.

Beyond the Earth
-30

MULTI-STAGE ROCKETS AND AI~rIFICIAL SATELLITES.
P., ed., Space Medicine; The Human Factor in Flights

(Urbana, I11.: University of Illinois Press,

1951) pp. 14-

5,672
THE RETURN OF A WINGED ROCKET VEHICLE FROM A SATELLITE
von Braun, W.
1952
In White, C. S., & 0. 0. Benson, Jr., eds., Physics
ORBIT TO THE EARTH
(Albuquerand Medicine of the Upper Atmosphere, A Study of the Aeropause

que, N. Mex.: Univ. of New Mexico Press,

1952)

pp. 432-440

5,673
Von Braun, Wernher,(ed. John P. Marbarger)
ARTIFICIAL SATELLITES SPACE MEDICINE
Press, 1956)

1956

MULTI-STAGE ROCKETS AND

(Illinois: University of Illinois

5,674
von Braun, W. 1959 ADDRESS TO THE SOCIETY OF EXPERIMENTAL TEST PILOTS
Aug. 1959
Society of Experimental Test Pilots 3(11):
See also reprint Newsletter
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5,675
Lectures in Aerospace Medicint
PROPULSION SYSTEMS
1961
Von Braun, W.
16-20 January 1961 (Conducted at the School of Aviation Medicine, Brooks
AFB, Texas)

5,676
von Buddenbrock, W. 1958
Michigan) pp 136-152

THE SENSES (University of Michigan Press, Ann Arbor,

5,677
von Diringshofen, I. THE LImITS OF CENTRIFUGAL FORCE WHICH THE PILOT
CAN WITHSTAND IN A SITTING POSITION (DIE ERTRAGLICIDCEITSGRENZEN
BEI FLIEWUCRAFTBEIASTUNG FUER DEN SITZENDEN FLUGZEUGFUEHER) ASTIA
ATI 76 179.

5,678
von Diringshofen, H. 1932 DIE BEDEUTUNG VON HYDROSTATISCHEN DRUCKUNTERSCHIEDEN
FUR DEN BLUTKREISLAUF DES HENSCHEN BEI EINWIRKUNG HOHER BESCHLEUNIGUNGEN
(The Meaning of Hydrostatic Pressure Differences for the Blood Circulation
of Man, Then Effects of High Accelerations)
Zeitschrift fur Flugtechnik und Motorluftschiffahrt (Munich; Berlin) 23: 164-165

5,679
von Diringshofen, H. & B. Belonoschkin 1932 EXPERDIENTELLE UNTERSUCHUNGEN
UBER DEN EINFLUSS HOiHER BESCHLEUNIGU1CGEN AUF DEN BLUTDRUCK DES MENSCHEN
(Influence of Great Acceleration on Blood Pressure of Man Particularly
During Aerial Flights)
Zeitschrift fur Biologie (Munich) 93: 79-92.

5,680
von Diringshofen, H. 1933 (UBER DIE WIRKUNG VON BESCHLEUNIGUNGEN IM FLUGE AUF
DES ýENSCHEN (The Effects of Accelerations During Flight Upon Man)
Zeitschrift fuir Fluxtechnik und Motorluftschiffahrt (Munich; Berlin) 24: 589-592

5,681
von Diringshofen, H. 1933 BLUTDRUCK UND HOMOSTATIK DES RYEISLAUFES BEI
BESCHLUNIGUNG (Effect of Acceleration on Blood Pressure and Hemostatics).

Verh, dtsch, Ges,

Kreislaufforsch (Dresden) 6: 146-153.

-
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5,682
von Diringshofen, H. 1934 DIE WIRKUNG VON GRADLINIGEN BESCHLEUNIGUNG
UND VON ZENTRIFUGALKRAFTEN AUF DER MENSCHEN. EXPERIMENTELLE
UNTERSUCHUNGEN UBER DEN EINFLUSS WEHER BESCHLEUNIGUNGEN AUF BLUTDRUCK, HERZSCIMAG, UND ATMUNG DES MENSCHEN IN MOTORFLUG.
(INFLUENCE
OF GREAT ACCELERATION OF SPEED ON BLOOD PRESSURE, HEART RATE AND
RESPIRATION DURING FLYING.) Zeitschrift fur Bioloiie (munchen)
95:551-566
See p1so abstract: J. Avia. Med. 7:50-51, 1936.

5,683
von Diringshofen, H. 1934 EFFECT OF SPEED AND CENTRIFUGAL AT FORCE ON
HUMAN BEINGS.
II.
Experimental studies on the effect of high
speed on the blood pressure, pulse and respiration of aviators.
Zeitschr. f. Biol., 95:551-566, 1934.

ABSTRACT:

Physiologic test flights as well as observations of hemostatic

and hemodynamic conditions have demonstrated that a further investigation
of the effect of speed upon the circulation will require continuous

blood pressure determination during flight with simultaneous registration
of pulse and respiratory frequency as well as type of respiration,
recorded 'synchronously with the speed and altitude
levels, at a centrifugal force corresponding to 4 imes the gravity or

4 g.
used.

The portable electrocardiograph of 'the Siemens Reiniger firm was
This instrument permits of a continuous fivi minute registration.

An electric stop clock device was added to indicati

10 second intervals.

(Lobner, Berlin.) It served for Rynchronization of the various records
(electrocardiogram, blood pressure, pneumatotachog am, and the speedometer).
The electrocardiogram was hung in the ba2k seat of the plane
in such a manner as to be within reach of the pilo4.
The electrocardiographic recording mechanism was changed in r action to speed.
To ascertain the pulse frequency it wa... necessary :o make recalculations
if the speed varied within the ten second interval :.
The plate electrodes of the electrocsrdiogram were arranged to t e right shoulder,
left hip.
Even during spins fairly reliable elect ocardiograms can be taken.
Blood pressure readings were taken with the autoto ograph but being very
sensitive to changes in speed and to concussion it had to be reconstructed
for the present purpose.
Hochrein's pneumotachogr ph was used for
ascertaining the respiratory rate.
Curves, diagra s and plates illustrating the apparatus are included.
The results confirm the marked increase
in blood pressure in response to acceleration and show that the degree
of rise in blood pressure, increase in pulse frequency and respiratory

frequency depend both on the duration as well as
(Q. Avia. Med. 7(l):50-51).

he degree of acceleration.
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5,684
von Diringshofen, H. 1934 DIE WIRKUNG VON GRADLINIGEN BESCHLRUNIGUNGEN
UND VON ZENTRIFUGALKRAFTEN AUP DEN MENSCHEN.
(Effects of linear

acceleration and centrifugal forces on man) Zeitschrift fur Biologie,
95:1-26.
ABSTRACT: von Diringshofen showed that hemostatic forces cause visual
disturbances in pilots during quick turns (centrifugal forces).
A

disturbance of circulation in the brain and retina due to hydrostatic
blood pressure and a lowering of presaure in the brain arteries as
compared to the pressure in the heart region is the basis for this
reaction.
He has devised a method of computing the hydrostatic changes

in blood pressure in each bodily region as dependent on the acceleration
acting on the body. Thus the acceleration at which each individual will
have disturbances of vision or of consciousness can be plotted.
Acceleration effects on the circulatory system were studied by the author
theoretically and experimentally by performing curves and steep spirals
in flight. In this first communication he presented the hemostatics
of the circulation of the -blood under the influence of acceleration,
placing special emphasis up•'the ixmportance of hemostatic consideration
as a basis for the investigation of hemodynamics of the circulation under
the influence of accelerations.
Visual disturbances, observed by the
flier as a result of centrifugal forces at the time of rapid changes 'in
flight direction, may be explained solely on the basis of hemostatic
considerations.
According to the author these visual disturbances are
due to a circulatory disturbance (hyphemia) in the brain or in the retina
of the eye as a result of hydrostatic reduction in blood presure in the
cerebral arteries as compared with the blood pressure at the level of the
heart.
By means of a'schematic arrangement the hydrostaticaily changed
pressure for the blood vessels of every part of the body, as dependent
upon the degree of acceleration, may be read or computed.
The hemostatically induced changes in blood pressure in the veins and arteries
are explained as to their practical effects in normal flying and upside dow.n flying. In the next communication (II) the author will give
the results of simultaneous investigation of blood pressure, frequency
of heart beat, and respiration under the influence of high accelerations
in curve and steep spiral flights. He will explain his method of
electrocardiography, in man during motor flight. In these investigations
the "individual basic curves" of blood changes at heart level, dependent,
upon the degree of accel ration, were obtained for various periods of

acceleration.

These curves represent a certain "norm" and may give

information concerning the ability of the individual to hear high
accelerations, by way of showing at what degree of acceleration distur-

bance of vision and consciousness may be exrected.

Lj. Aviation Med.

5:123-124 (1934).

5,685
von Diringshofcn, H. 1934 UBER DIE WIRKUNG DES CORIOLISBESCHLEUNIGUNGEN AUF
DAS LABYRINTH BEIM TRUDELN EIN•S NMTORFLUGZEUGES
(The Effe'ct of
Complimentary (Coriolis) Accelerations on the Labyrinth During Spinning
of an Airplane)
LuftfahrtforschunU (Munich) 11: 150-151; 22 June 1934.,

" 1,673 "
5,686
von Diringshofen, H. 1935 LOS MAS IMPORTANTES PROBLEMS DE LA MEDICINA
AERONAUTICA (The Most Important Problems of Aviation Medicine)
Revista mndica germano-ibero-americana (Leipzis" S: 418-438

5,687
von Diringshofen, H. 1935 DIE WICHTIGSTEN AUFGABEN DES FLIEGEPARZTES
UND DER LUFTFAHRTMEDIZIN (The Most Important Tasks of the Flight
Surgeon and Aviation Medicine).
Deutsche Medizinische Wochenschrift
(Stuttgart) 61:461-464 & 545-547.
ABSTRACT: Much German research deals with the problems of oxygen
deficiencies.
Effect of speed on the heart is studied.
Even at 5 g.
the normal blood pressure is not able to pump the blood from the heart
to the brain. However, blood pressure rises in compensatory effort.
This compensatory rise in blood pressure required from 10 to 20 minutes
to develop and can be aided voluntarily by the pilot by tensing his
limbs and abdominal muscles. Much greater speed can be tolerated in a
lying position.
Brief accelerations to 8 g. may be tolerated without ill effect, whereas
acceleration above 5 g. lasting several seconds may cause visual disturbance.
Very brief accelerations to 10.5 g. may cause cerebral concussions
Systematic studies are needed to determine the limits of tolerance of the
normal person.
Small pilots are preferable to tall pilots because there
is less distance for the heart to pump the blood to the brain. Studies
during flight are indispensable and a technic for the objective study'
of these conditions during flight is necessary.
Sudden traction on the
Simultaneous
pericardium has been known to cause cardiac arrest.
records of the pulse, blood pressure, and respiration during klight
should be made. ABSTRACT:
(Limited) Journal of Aviation Medicine,
6(4):160-161.

5,688
von Diringshofen, H. 1935 LUFTFAHRTMEDIZINISCHE FRAGEN UND AUFGABEN UNTE
(Aeromedica
BESONDERER BERUCKSICHTIGUNG DER BESCHLEUNIGUNGSWIRKUNGEN
Questions and Tasks with Special Regard to Acceleration Effects)
Verh. dtsch. Ges. inn. Med. (Munich) 47: 27-39

5,689
von-Diringshofen, H. 1936 UBER DIE WIRKUNG HOHER BESCHLEUNIGUNGEN UND
FLIEHKRAFTE AUF DEN MENSCHEN (Effect of Great Accelerations of Spec
and Centrifugal Force on Man)
Luftfahrtmedizinische Abhandlungen (Leipzig) 1: 72-85

"-1,674

-

5,718
von Diringshofen, H. 1959 SENSORY-PHYSIOLOGICAL OBSERVATIONS DURING THE
TRANSITION FROM ACCELERATION TO WEIGHTLESSNESS
Raketentechnik und Raumfahrtforschung
(Stuttgart) 3(2): 33-35 (In German)
Translated in: U.S. Joint Publications Research Service, Feltman Research and
Engineering Labs., Picatinny Arsenal, Dover, N.J., Picatinny Arsenal
Translation No. 61, Pp. 1-8, Nov. 1959
ASTIA AD 228 967
See also: J. Aerospace Medicine 30(8): 621-622

ABSTRACT: A review of three experiments is presente.. concerning the immediate
physiologic and psychologic effects of short exposures to subgravity.
(1) About
20 years ago, the author induced weightlessness by vertical dives in a Ju-87
aircraft for durations of 7-8 seconds (radial acceleration 8 G).
The psychologic
reaction was a pleasant one, and the sensation of "slumping", which usually
introduces widhgtlessness episodes, was not perceived.
(2) In 1954, while in
Argentine, the author achieved weightlessness in parabolic flight for durations
of 12-14 seconds, preceded by an acceleration of 5 G lasting 5 seconds.
Transitional accelerations of 2 GCpreceding weightlessness lasted 2 seconds.
Disagreeable sensations of "slumping" and of falling through empty space were
distinctly perceived for about 5 seconds after the onset of weightlessness,
leading over eventually to a sensation of floating in space.
(3) In a "subgravitv
tower" designed by Dr. T. Lomonaco at the Aeromedical Research Institute in Rome,
weightlessness was produced in a seat su spended from and catapulted upward by
Initial acceleration
rubber straps fastened to the top of a 15-m.-high tower.
was 3 G and lasted .5 second.
Three launchings were carried out consecutively,
At the point
inducing weightlessness for 2, 1.3, and .8 seconds, respectively.
of transition from acceleration to weightlessness a very disagreeable sensation
The findings of these three experiments, in conjunction
of falling was perceived.
with results )f more extensive experiments carried out in the United States by
Gerathewohl aad others, can only be considered prelimiiary to weightlessness
There is evidence to the effect that acclimatization
ccnditions in space travel.
It appears that
takes place w en weightlessness extends over longer periods.
nausea and ot er disagreeable sensations are experienced less frequently by
individuals a:tively engaged in navigation or in other mind-absorbing tasks than
In conclusion, the author speculates on the possibility
by "passive" riders.
that changes in G force during the various accelerative launching stages may be
particularly inducive to "space sickness".

5,719
von Diringsho en, H.
1961
CONSIDERATIONS FOR SPECIAL INSTRUMENT FLIGHT
TRAINING TO MINIMIZE SPACIAL DISORIENTATION
Aerospace Medicine 32(5):442-443, May 1961.

ABSTRACT: The problem of the unlimited control of the high speed aircraft
during instrument flight is discussed. The present practice of a combination
of visual and instrument combat flying is said to be one of the main causes
of spatial disorientation and vertigo. As speeds incrase the danger also
increases.
Thus, the need for increased instrument training in'blind flight
is stressed Ii order to minimize spatial disorientation.
The artificial
horizon indicitor and warning signals to avoid dangerous flight situations

are discussed as important unsolved display problems.

(Tufts)
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5,712
H. 1944 BLOOD CIRCULATION IN CHANGING FIELD OF GRAVITY
Deutsche Medizinische Wochenschrift (Stuttgart) 70: 150; 17 March 1944.
von Diringshofen,

5,713
1945
(reference to)
yon Diringshofen, H.
The Air Surgeon's Bulletin.
2(11):410

"MEDICAL INTELLIGENCE"

is
ABSTRACT:
"Some interesting gossip about Heinz von Diringshofen .........
related by an intelligence report from Headquarters of the IX Service Command.
He was given his own research laboratory at the University of Frankfort after
having differences with Strughold, the top man in German Air Force aeromedical
research.
This laboratory was almost completely destroyed by bombings only
2 months after work had been started, but inspection of a wrecked centrifuge
found, there and various reports written by yon Diringshofen lead to the belief
that the centrifuge probably had been used for experimental studies on the
labyrinth.
He also had been working on the problem of resusitation with a
(CARl)
table .........
rather complicated tilt

5 714
von Diringshofen, H. 1950 BESCHLEUNIGUNGSWIRKUNGEN
Effects in the X-ray Pictures)
1: 135-137
Weltraumfahrt

IM RONTGENBILD

(Acceleration

5.715
1,952
ASPECTOS MEDICOS DE LA
von Diringshofen, H., & H. J. A. von Beckh
Rev. nac. aeronaut., Buenos
ASTRONAUTICA (MEDICAL ASPECTS OF SPACE FLIGHT)
Aires 12(128):18-22, Nov. 1952

5,716
(MEDICAL
von Di .ingshofen, H. 1952 MEDIZINISCHE PROBLL',1 DER RALWFAHRT
PROBLEMS OF SPACE FLIGHT)
(In:
Raumfahrtforshung, Ed. by H. Gartmann, Munich, Oldenburg Press, 1952)

5,717
1959
CERTAIN OBSERVATIONS ON PHYSIOLOGY OF THE
von Dirin;shofen, 11.
SYNSES DURING THF. PASSAkE FROM THE STATE OF ACCELERATION TO ZERO GRAVITY.
Riv. Yed. Aero. (Roma) 22.15-25, July-Sept. 1959
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5,707
1942 INCREASED DANGER OF CIRCULATORY COLLAPSE
von Diringshofen, H.
DUE TO SIMULTANEOUS ACTION OF ALTITUDE AND ACCELERATION IN AIR2:373.
PLANES. War Med.,

5,708

von Diringshofen,

H.

THE JU-89 EQUIPPED FOR MEDICAL FLIGHT RESEARCH

1943

J. Royal Aeronautical Soc. 47:416-4i7,
See also Flugsport 35: 108-111, 1943

1943

Acceleration tolerance was determined in a JU-89 on 22 subjects
ABSTRACT:
plane runs, the highest acceleration used being 8.5 "g" for 3 secondi.
7. Subjects
80
50
20

Grayout
"g"
5
"g"
6
6.5 "g"

When subjects became anoxic,

Blackout
5.5 "g"
6.8 "g"
7.5 "g"

in 200

Collapse
"g"
6
7.5 "g"
8.0 "gI

collapse occurred in 2 to 3 seconds at 3 "g".

5,709
1943 AENDERUNG DER LAGE DES MENSCHEN Lm.SCUWEREFELD
von Dirirgshofen, H.
(Change of the Human Position in the Field of Gravity of
DER ERDE
the Earth)
Deutsche Medizinische Wochenschrift (Stuttgart) 69: 498.

5,710
DER MENSCH IM VERANDERTEN SCHWEREFELD
1943
von Diringshofen, H.
Changed Field of Gravity)
Klinische Wochenschrift (Berlin) 22: 450

(Man

5,711
1943 MAN IN CHANGING FIELD OF GRAVITY:
von Diringshofen, H.
Muenchen Med. Wschr.
OF CHANGES IN POSTURE WHILE FLYING.
April 1943.

EFFECTS
90:279,

in

the
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.!L(.GZFIAC
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'46
.'
E ,',IRKIJNG VON V)HE 1ND BESCInEIr.41TCUNG
KOLI1APS(.FTAi 'm ;H•,l GICH~L.::
, ,ry Coliapse Due to S Iu.Itaneois Action of
(Increaascd Da i,:, .r of, Cxrcu'
Altit'ude and A cc .,r..tion in Airplarik-s)
Verh. dt~cr. Ge-.. kreisiaufforsth. (Dresden) 13: 92-97
von

DVri

5,704
THE EFFECT OF THE CENTRIFUGAL FORCES ON
1941
von Diriniyýhofen, H.
THE BLOOD CIRCULATION OF THE AIRCRAFT PILOT.
R.T.P. Translation No. 1680 May 1941.
6:152-165.
Luftfahrtrnedizinf
on
Reactions to "g" may be divided into 3 categories depending
ABSTRACT:
cardiovascular tone of pilot.
minute
a. 'In those with high blood pressure ard normal or increased
rapid.
volume of heart, blackout, threshold is high -•id recovery very
In those with normal or low blood prossure end adequate circulation,
b.
by
visual difficulties occur at moderately low vgA.ues of "g" accompanied
definitely
is
ventricle
left
The
insufficient filling of the right auricle.
flattened.
In those with, weak cardiovascular systems, the whole circulation
c.
A long
Muscle ,tone is lost and the heart beats empty.
fails under "g".
period of recovery is necessary. This is,very dangerous.

5,705
von Diringshofen, H. 1941 DIE WIRKUNG VON FLIEHKRAFTEN AUF DEN BLATKREISLAUF
DES IM FLUGZEUG SITZENDEN MENS'CHEN (The Effect of the Centrifu~gal Forces
on the Blood Circulation of the Aircraft Pilot)
Luftfahrtmedizin 6: 152-165
(R.T.P. Translation No. 1680 issued by the Ministry of Aircraft Pioduction)

)

ABSTRACT: React'.ons to "g" may be divided into 3 categories depending on
In those with high blood pressure and normal
cardiovascular tone of pilot.
or increased minute voluem of heart,.blackout threshold is high and recovery
In those with normal or low blood pressure and adequate circulation,
very rapid.
visual difficulties occur at moderately low values of "g" accompanied by
The lefL ventricle is definitely
insufficient filling of the right auricle.
In those with weak ýardiovascular systems, the whole circulation
flattened.
A long period
Muscle tone is lost and the heart beats empty.
fails under "g".
This is very dangerous.
of recovery is necessary.

/

1933 UNTE.SLCUTCT-., IM Mi0rORYFLUG',ZEUG ZUR BESTL'N, DER
von Diring;shoftn, H.
(tetermination of Limits of
ERTRAGLICHKEITSGRENZEN GECENUBFR FLIFH'wAFTEN
Endurance of Acceleration Duting Flight)
2: 321-332
LuftfahrtrTedizin

-5,701
yon Diringshofen, H. 1939 MEDICAL GUIDE FOR FLYING PERSONNEL (Toronto:
Univ. of Toronto Press)

5., 702
von Diringshofen, H.
Translation; V.P.

MEDICAL GUIDE FOR FLYING PERSOTNNEL.
Henderson, University of Toronto Press, '1940

This monograph considers high flights, the effect of acceleration
ABSTRACT:
and of centr~i;:gai force, the importance of the sense organs for the flier,
sensory illusions in blind flying, the effects bf noise and vibration and the
cause of air sl=kress, sport for flying personnel, hygiene, the important
and his
points in the ,ied.cal examination of flying personnel, and the flier
medical officer.
Persons sitting in an airplane may suffer the following disturbances:
(1) Those occurring during the normal increase in centrifr'-_ force which
is of short duration.
(a) The visual distrubances which occur in one or two seconds after the
force is applied and quickly disappear as the centrifugal forces
These are the well known "gray veil" or "mist before the
diminishes.
eyes" which, if the force is greater, becomes the '"olackout" the total
loss of vision, with consciousness retained.,
(b) The same disturbance together with temporary loss of consciousness.
(2) The deep, long-lascing loss of consciousness due to the centrifugal
,:,llapse
forues overscraining the circulation and Leading to a circulaLory
(collapse due to excessive strain)
(3) A very transitory distrubance of vision with a slight clouding of consciousness
after a short zoom upward.
The distrubance of vision and consciousness most frequently observed occur
only one'and one-half to two secoads after the beginning of the centrifugal force
Dependent on the magnitude of the force
and end almost with its cessation.
the distrubances are more or less marked.
disturbance consists in a "gray veil." The outlines of the
A very sligit
They appear
objects under observation, instruments, etc., are no longer sharp.
force
as
the
thicker
becomes
which
a
mist,
as thcugh they were seen through
the
force
centrifugal
increasirn
With
it
decreases.
as
thins
and
increases
mistiness passes into blindness, which is described as the eyes becoming black
or "blacking out." Consciousness is quite clear and thinking undisturbed.
There is no longer any doubt that disturbances of blood flow in
of the eye and in the brain are the cause of the distrubances.

the retina

1937 TOLERA3LE CENIR:FUGAL FORCES AND EFFECT OF
von Diringshofen, H.
kann der Mensch ir, Flugzeug
(Biz Zu welcher St'rke
POS111I(E.
ASTIA ATI-60740,
Zentrifugalkraefte vertragen ..... Koerperhaltung)
March 1937.
ABSTRACT: Maximum tolerable centrifugal forces which the human can
effects and their effects of posture were inwithstand without ill
A series of tests with individuals in an erect or slightly
vestigated.
position showed that the maximum endurance to centristesped sitting
In a crouched
fugal force of three seconds duration is 4 to 8 g.
is approxThis
g.
10
to
8
to
posture this figure may be increased
in technical
accepted
and
cited
be-n
has
which
figure
imately twice the
the force
times
8.5
withstood
50%
tested,
individuals
the
Of
circles.
of gravity for three seconds without visual disturbance and without loss
of consciousness.

5,696
von Diringshofen, H.
1937
KORPERLICHE BEANSPRUCHITNG DER BESATZUNG IN
HOCHWERTIGEN FLUGZEUlGEN
(Bodily Requirement of the Crew in High
Value Aircraft)
Luitwehr. (Berlin) 4: 359-366

5,697
von Diringshofen, H.
1938 BESCHLELTNIGUNGSFRAGEN AUS DER PRAXIS (Acceleration
Questions Out of the Practice)
Luftfahrtmedizinische Ahhandlungen (Leipzig) 2: 103-115

5,698
von Diringsnofen, H.
1938 VORLAUFIGE MITTEILUNG UBER RONTGENAUFNAWIEN UND
DURCHLEUCHTIUNGEN DES HERZENS BEI FLIEHKRAFTEINWIRXU•NGEN IN FLUGZEUG
(Roentgenograpny and Roentgenoscopy of Heart During Acceleration:
Preliminary Report)
Luftfahrtmedizin
2: 281-286

5,699
von Dirin'shofen,

H.

1938

FUR DEN TRUPPENARZT PRAnISCH WICHTIG FRAGEN DER

LUFTFAHRTMEDIZIN
(Practical, Important Questions of Aeromedicine for
the Company Doctor)
Luftfahrtmedizinische Abhandlungen (Leipzig) 2: 252-253

von Diri-'..hote' , H.
19 3S
INF 1 .4E CF CF GREAT ArC .11RAT
F
, :I .,SF
PRSI;URF., HEART RATE AND RESI'IRATION DL'R,,ý, FLYING.
(1 1EIR1W'?G V:
GRADIiNIGEN EESCH LEUNIGLUNG TND %N ZE,'TRIFUC,P(RAFTE' A, F DER
IYNSC}¾.
EXPERIMENTELLE UNTERSCC}f7.'NGZN UBER DEN EINFIUSS HOMER BESCHLEUNI';UNGEN AUF
BIXTDRUCK, HERZSCHLAG, UND AT?;-,NG DES MENSCHEN IN MOTOkFLLG).
Abstract: j. Avia. Med. 7:50-51
See also Ztschr. f. Biol. 95:551-566, 1934.

5,691
von Diringshofen, H. 1936 UBER DEN EINFLUSS DER KORPERHALTUNG FUR DAS ERTRAGEN
H04ER BESChiLEUNIGUNGEN (Influence of Body Posture on Ability to Eniure
Greatly Accelerated Speed and Evaluation)
Verh. dtsch. Ges. inn. Med. (Munich) 48: 283-287.

5,692
von Diringshofen, H.
1936 UNTERSUCHUNGEN I1N FLUGZEUG UBER SEH-UND
BEW-USSTSEINNSSTU)RUNGEN DURCH ZENTRIFUGALBESCHLEUYIGUNGEN
(Research
in the Aircraft Concerning Sight and Consciousness Disturbances
Through Centrifugal Accelerations)

Klinische Wochenschrift (Berlin)

15: 877

5,693

von Dirinvshofen, H. 1936 !-NTERSUCHIUNGEN DEP ERTRAGLICHKEITSGRENZEN FUR
ZENTRIFUGALKRAFT IM MOTORFLUG (Extent to Which Centrifugal Forces May Be
Withstood in Airplanes)
Verh. dtsch. Ges. Kreislaufforsch (Dresden) 9: 288-290

5,694

von Diringshofen,

H.
1937 MAXIMUM TOLERARLE CENTRIFUGAL FORCES AND
EFFECT OF POSTURE (PART 3 OF 10 PARTS)
(BIZ ZU WELCHIR STAERKE
KANN DER MENSCH 1M FLUGZEUG ZENIRIFUGAUJRAEFTE VERTRAGEN...

KOERPERHALTIV:G)

ASTIA ATI 60740.

ABSTRACT: Maximum tolerable centrifugal forces which the human can
withstand without ill effects and their effects of posture were
investigated.
A series of tests with individuals in an erect or slightly stooped sitting position showed that the maximum endurance to centrifugal force of three seconds duration is 4 to 8 g.
In a crouched
posture this figure may be increased to 8 to 10 g.
Thais is approximately twice the,figure which has been cited and accepted in technical
circles.
Of the individuals tested, 507 withstood 8.5 times the firce
of gravity for three seconds without visual disturbance and without loss
of consciousness.
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1961,

in German)

' w t, ,.p:iisrvd by the Aviation Medicine Institute of
and was held October 6-13, 1960, at the School of
A,.i irce
The outlook of the United States on
University of Buernos Aires.
tests in the evaluation of space
psychological
of
importance
the relative
flight candidates was compared to the outlook of Europe on the same subject.
however, most discussion centered around thc psychological aspects of space
Films were shown of rocketflight and acceleration forces and tolerances.
sled and weightlessness tests.

5,721

p

BEITRAGE UND ANREGUNGEN DER RAUTMFAHRTMEDTZIN
1962
von Diringshofen, H.
(The Contributions and Stimulations of
MEDIZIN
DER
GEBEITE
FUR ANDERE
Space Medicine to Other Fields of Medicine)
RENDICONTI DEL CONGRESSO INTERNAZIONALE-Antonio Ambrosini, Ed.
In
L'UOMO E LA TECNICA NELL'ER/, NUCLEARE E SPAZIALE, 18-21 APRILE 196'2,
(Proceedings of the InternaLio,.al Congress--Man and Technology in the
Nuclear and Space Age, 40th Trade Fair, Milan, April, 18-21, 1962)
Rome, Italy: Associazione I ternazionale Uomo nello Spazio)
N63-18941 n
Pp. 505-511
The value zf investigations inot space medicei prbl"• "nd th'
ABFTRACT:
results of research in several medical areas are reviewed to determine the
practical value of stimulating interest in space medicine among all medical
Results indicate that the scientific value of such a widespread
sciences.
medical interest would be in excess of the psychological and physiological
(N63-18941)
requirements of manned spaceflight.

5,722
AN ANALYSIS OF THE POWER-OFF
1953
Von Doenhoff, A. E. and G. W. Jones, Jr.
OF THE PILOT AND THE
CAPABILITIES
LANDING MANEUVER IN'TERMS OF TILE
NACA TN 2967, Aug. 1953.
AIRPLANE..
THE
OF
CHARACTERISTICS
AERODYNAMIC

5,723
von Gierke, Henning E., & Eugene Steinmetz MOTON DEVICES FOR LINEAR
AND ANGULAR OSCILLATION AND FOR ABRUPT ACCELERATION STUDIES ON

HU/MAN SUBJECTS.

NRC. No.

903.

-

1,682 -

5,724

von Gierke, H. E., & E. Steinmetz 1961 MOTION DEVICES FOR LINEAR AND
ANGULAR OSCILLATION AND FOR ABRUPT ACCELERATION STUDIES ON HUMAN
SUBJECTS (IMPACT).
A DESCRIPTION OF FACILITIES IN USE AND PROPOSED.
(U. S. Armed Forces--National Research Council, Committee on BioAstronautics. Washington, D. C.)
Publication No. 903; ASTIA AD-266
078.
ABSTRACT: This report briefly describes the purposes, design principles,
motion capabilities, and control and safety features of some forty facilities designed to study the effects of linear and angular oscillations
Some
and of abrupt acceleration on human safety and performance.
facilities presently under study but not yet built are also included.
Photographs or schematic drawings of the design are presented for those
devices for which they are available.
The report includes the geographical locations of the facilities and the contact point for obtaining further information on each.
(Authors)

5,725
von Gierke, H.E.
1961
BIOMECHANICS OF IMPACT INJURY.
(Aerospace Medical Lab., Wright-Patterson AFB, Ohio)
ABSTRACT:
A review of the biomechanics of impact injury indicaLub that (I)
S*P;dv-o-r•.,•-t
"ratt.n
stidies are
be!'
" for interpreting i.pact tolerance data. The mechanical models for the human body derived from such studies
are useful as a basis for theoretical analysis and prediction of impact response.
(2) Theoretical analysis of the response of the complex hi.nai, system to impact
loads shows clearly that a complete description of the force-time function of
the impact load is necessary to define response or tolerance uniquely.
Only in
very limited impact-duration ranges can a single parameter such as peak acceleration,impulse, or rate-of-onset be considered primary to the response.

,z6
von Gierke, H.E. & R.R. Coermann
VIBRATION AND IMPACT
In:

1961

Proceedinis of thc Intcrnaitionai
Nldicin ,,, i'aris, St ptc-.bcr, iP461

See also:
Se* Iso:

THE BIODYNAMICS OF HUMAN RESPONSE TO
Cmnjrss of Aviation and Cosmonautical

Revuc de X, 'dicint A(ronautiquo, Vol. 2, 1962.
Industrial Medicine and Surgery 32: 30-32, 1963.

5,727
Von Gierke, Henning
1961 IMPACT ANALYSIS:
INSTRUMENTATION PROBLEMS
(Paper, Symposium On Impact Acceleration Stress, Brooks Air Force Base, San
Antonio, Texas, November 27-29, 1961)

-

1,633 "

5,728
Von Cierke, H.E.
1961
THlE RElATION BETWEEN STEADY STATE RESPONSE AN;D
IMPACT RESPO:NSE OF THE HUMAN BODY.
(Paper, Symposium on Bior.echanics of
Body Restraint and Head Protection, Naval Air Materiel Ctr., Philadelphia,
Pa., 14-15 June 1961)
ABSTRACT:
The physical properties of human body tissue and the behavioc of
thu body as a passive mechanical system are reviewed.
The physiological and
pathological effects limiting human tolerance to vibration and impact loads
and their connections with ,the body's physical responses are discussed.
For
excitation with steady state vibration and abrupt accelexation patterns containing frequencies below approximately 50 cps, the body's response can be described by analyzing the body as a lumped parameter system.
Recent studies contributed to a further refinement of such a mechanical model and to a quantitative determination of its parameters.
This model is usefu, in studying the
dynamics of the body exposed to the .arious steady state and transient force
patterns of interest in aerospace operations but has also broader physiological
a,,ylications.
Mechanical impedance measurements on anthiopomorphic durmnies
are compared with measurements on live subjects.
The limitations in using
dur-nies instead of' human subjects are discussed and suggestions are made to
improve present-day durmnies and to evaluate quantitatively their dynamic
p.ropcrties.
The theoretical and analysis presented helps in interpreting biological effects, in guiding future experimentation, and in developing and
understanding protective measures.
Gaps in our present knowledge and parameters
to be investigated to make existing data more adequate to arrive at' efinitive
vibration and impact exposure criteria are discussed.

5,729
von Gierke, Henning E.
1962 BIOMEC11tV!ICS OF LMPACT INJURY
In: I-dact Acceleration Stress: Proceedings ot -_Z-ymposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, Nqtinnal Research
Council, Publication No. 977, pp. 121-122
A2STRACT: A r,,v i.-w of ýhp biomechanics of impact injury indicates that: (1)
Steady-state vibration studies are very helpful for interpreting impact tolerance
data.
The mechanjical models for the human body derived from such studies are
useful as a basis for theoretical analysis and prediction of impact response.
(2) Theoretical analysis of the responqe of the complex human system to impact
loads shows clearly that a complete description of the force-time function of
the impact load is necessary to define response or tolerance uniquely.
Only ir
very limited impact-duration ranges can a single parameter such as peak acceleration, impulse, or rate-of-onset be considered primary to the response.

5,730
.... von
.. Gierke,.
E.. & F.PP.-Hiatt- 1962 3tIODYNAMICS OF--SPACE FLIGHT-- . . ................-.............
In: Singer, S.F., ed., Progress in the Astronautical Sciences, 1: 343-401
See also: WADD-Q-l

/

-I

,684

5,731
von Greim, R. 1931 KIINSTFLUG (Skill Flight)
Flugsport (Frankfurt a.m.) 23: 104-116

5,732
von Herrmnn, F.
1q52
PRONE FLYING
Sailplane and Glider, London, 20:5-7, June 1952.

5,733
von Hoerner, Sebastian
1962
S~ience 137(3523):18-23

TILE GENERAL LIMITS OF SPACE TRAVEL

Summary: This article surrunarizes the basic facts concerning the possibility of
interstellar travel, ignoring technical difficulties.
Only such nIldamental
properties as time, acceleration, 'power, mass, and energy are considered.
The discussion touches on fuel energy content and exhaust veliocity requirements,
distances (of the orde-, of 18.6-820 light-years), speeds (approaching the
velocity of light), energy content of nuclear fuels utilizing annihilition,
fusion, and fission (tabulated), human tolerance to long-term acceleration
(-!g), relativistic time-dilatation (tabulated), time requirements (at 98%
velocity of light, 14 years to travel 18.6 light-years; 300 years to travel
820 light-years).
Author's personal conclusion: "Space travel, even in the most distant futurv,
will be confined completely to our own planetary system, and a similar conclusion
will hold for any other civilization, no matter how advanced it may be." (CARL)

5,734
V n ....... , F.
lay
I•%_1,.," i ':C" CF 71T1 FACT t
-1)~~~~~
-AI ~A II
IL7- .....-ý. -Ll , 1-7.
Z-hv!e•,c
red
'e.
nsc'r. 77:(11--A1 4 .
31 May 1947

C.',

C*....
'S ýU

5,735
von Wenusch-yF.R.
1898 DIE V'IRKUNG DER CE.NTRIFUGALKRAFT ALT DIE BLUTCIRCULATI0t.
(The Effect of Centrifugal Force Upon the Blood Circulation)
Wiener klinische Wochenschrift (Vienna)
1,: 361-365.

5,736
von Wittern, W.W.
1952
FORCE BALLISTOCARDI-(;k.tAIHY.
(Wright Air Development Center, Wright-Patterson AFB,
WADC Tech. Report 52-340 Nov. 1952.

Ohio)
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5,737

BALLISTOCIADIOGRAPHY WITE ELIMINATION OF THE
1953
von WIttern, W.W.
INFLUE-NCE OF THE VIBP.ATION PROPERTIES OF THE BODY.
Ainerican Heart Journal,

46(5):705-714,

Nov.

1953.
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5,739
PERFORYANCE OF AN
1961
Vykukal, H.C., G.W Stinnctt & R.P. Gallant
INTERC![XNGEAýLE, MOBILE-PILOT RESTRAINT-SYSTEM DESIGNED FOR USE IN
(Paper, Aerospace Medical Assoc.,
A MODERATE'.'l HIGH ACCELERATION FIELD.
24-27 April 1961)
Chicago, Ill•,

5,740
PERFORMANCE OF AN INTERCHAXNGEI hl
H.C., G.W. Stinntott & R.P. Gillant
';,kuk.il,
I ' FOR USE IN A MODERATELY HIGH
T'<I
ABLE, MOBILE-PILOT-RESTRAINT -SYSTEM
ACCELER'TION FIELD
Aerospice Mrcdc inc 32(3): "1
NASA Ames Research
in research prodraris
,a.aningful control t
I i
designed to investigat,
be encount.t-'d in
wihile being subject, d to ,...
Previous investigaLiOns
,I
r,!-tntry vehic1(.cs rett.rnino.e It -. ,
-Idly to hand:>e and is
-,
tour couch wh
.,%
have used the NA::A
t,
two modified separate pilot
p'l
not interchangeable between pil,i-vt rsity of Southern
the
U
tcd
ar
bui
restraint systems have been
. : 5 g vy l,,al!s in, eyeballs out, an;1T ,.baLis
..
C,,lifornia centrifuge, up to
. z,-. oncrpts as a rcsult ot thi6i testing w•r,
Xodifications to the s
d(.,.n.
and this new s'ipport sv.st, n %-isused in a rctent progran conducted at the
A.IAI.-A:,'c 1,Vhnsville c-ntr it ag .. Th'sc syvstets, in Dart, are mobilfe, feature
"-,iýK in,": ;s and exit, a novel pveunlatlL bldddx'l back supp:)rt autovi• ica 1y
the pilot's
contour, and are considered by the user pilots to be
,ustin,
This paper will describe the
cqual or sua,-rior to previous systems experienced.
acceptance of these syst 's
land outline th-, pilot's
various sop;)(: systems
Consideration will be g'ven to the
noting those areas requiring improvement.
adaptability of the present approach to vibration and impact stresses.
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5,741
Vykukal, H.C., R.P. Gallant, & G.W. Stlnnett
1961
AN INTERCHANGEABLE,
,MOBILE PILOT-RESTRAINT SYSTEM, DESIGNED FOR USE IN A MODERATELY HIGH
ACCELERATION FIELD.
J. Aerospace Med. 33(3):279-285, March 1962.

ABSTRACT: A pi-ots' mobile restraint suit, develnped at' the Ames Research
Center of the National Aeronautics and Space Administration is described.
The primary purpose of this restraint and support system was to permit simulitor studies of flight vchicle control under varying conditions of acceleration
stress. Although not tested under impact accelerations or lateral transverse
forces, it is believed that tf'e basic concept would Le useful for an orbital
or space vehicle.
A list of 8 restraint suit requirements is given with pictures and a detailed description.
(CARI)
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5,742
CRITICAL ENVIROIMENTS ENCOUNTERED
Wacholder, B.V. and E. Fayer April 1960
BY HIG11-ALTITUDE VEHICLES.
(1960 Proceedings of the Institute of Environmental Sciences, 19-35)
ABSTRACT: Four typical vehicles were tracked from the launching pad and orbit
It is our belief that only
through to re-entry into the Earth's atmosphere.
through such a study can we obtain the.necessary insight into the problems of
Lhe environnient throughout the vehicle's flight path. This study leads to the
":;Clusion that the critical environments are vacuum, radiation, and temperature.
In addition micrometeorites have to be considered as a possible hazard to
vehicle's flight path. This study leads to the conclusion that the critical
environments are vacuum, radiation, and temperature.
In addition micrometeorites have to be considered as a possible hazard to vehicles designed to stay
in orbit for an extended period of time. The effect of the unique space environment of radiation and vacuum on the more susceptible materials and components
such as plastics and semiconductors was also outlined.
It is planned to continue the study to determine instrumentation requirements
to monitor the deleterious space environments.

5,743
Wacholder, B.V, & E. Fayer 1960 STUDY OF INSTRUMENTATION AND TECHNIQUES FOR
MONITORING VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH ALTITUDE INSTRUMENTATION AND MONITORING TECHNIQUES
Wright Air Development Division, Air Research and Development Command, WrightPatterson AFB, Ohio
WADC TN-59-307, Vol. III
June 1960
ASTIA AD 268 090
ABSTRACT:
Instrumentation techniques are presented which are available within
the state-of-the-art; an instrumentation system is proposed for the monitoring
of high-altitude environments encountered by typical vehicles.
The high altitude
environmental effects on typical vehicles and equipment is summarized.
The
present airborne-instrumentation state-of-the-art is presented for measlring
temperature, pressure, strain, vibration, acceleration, radiation, meteorite
detection, and acoustic noise.
A feasible instrumentation system is discussed
for monitoring these deleterious environ::
ts.
In addition, recommendations
are made for an extension of this study -o cover environments created by nuclear
and other advanced propulsion systems.
Another recommendation is the continuation of the instr~imentation study to fifect a complete design specification for
an environmental monitoring system for a particular vehicle.

.1,688
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5,744
Wacholder, B.V. and E.Fayer
1961
STUDY OF INSTRUMENTATION AND TECHNIQUES
FOR M))NITORING VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH ALTITUDE.
VOLUME I.
VEHICLES AND ENVIRONMENTS.
WADC TN 59 307, ASTIA AD 266288
ABSTRACT: Typical aerospace vehicles and their trajectories are described.
The operating environments of these vehicles, in the region of space between
the earth and the moon, are discussed.
Those vehicles studied include the
boost-glide vehicle, nearearth orbiting vehicles, extreme elliptical orbiting vehicles traversing the Van Allen radiation belts, transfer vehicles, and
lunar vehicles.
Each vehic'le studied typifies some environmental problem,
such as re-entr' conditions or radiation effects.
(Author)

5,745
Waggoner, J. N. et al 1960 PRESENT ACTIVITIES IN THE LIFE SCIENCES.
1960 Report by the Life Sciences Committee, Aerospace Medical
Association, Washington, D. C.

5,746
wagnc.r, E.
1886 FORTGESETZTE UNTERSUCHUNGEN UBER DEN EINFLUSS DER SCHWERE
AUF DEN KREISLAUF
(Continued Research Concerning ýhe Influence of Gravity
Upon the Circulation)
P:lig. Arch. ges. Physiol. (Berlin) 39: 371-386.

5,747
Wahl, N. E. &. A. A. Whiting
1948
HEAD IMPACT INVESTIGATION.' FINAL REPORT.
(Cornell Aeronautical Laboratory, Inc., Buffalo, N. Y.)
Contract No.
N6ori-119, Rept. No. OG-537-D-9, Jan. 1, 1948.
ASTIA ATi 201 360.
ABSTRACT: The objectives of this project were the collection of data on accelerations,, impact blows, and the determination of protective characteristics of
panels and structural configurations.
A plastic head form filled with a gelatimous material was developed to h1ve
strength characteristics similar, to those of a human head.
This' 9-1/2 pound
head form was designed tc fracture when dropped five feet onto a flat, rigid
surface.

-. 1,689

.

A shock cord actuated catapult apparatus was developed to project the head forms
into test panels and other structural configurations.
This device produced a
range of impact velocities of the head form from 15 to 140 feet per second.
The
head form was cradled on a catapult car which was mountcd on two horizontal
rails. The shock cords accelerated the head form over a distance of 6 feet, at
which point the shock cords arrested the catapult czr and the head form continued
to travel in frcc flight approximately 8 feet to the test panel.

5,748
Waitt, G. E.
n.d.
INVESTIGATION INTO THE EFFECT OF ALTITUDE AND ANOXIA ON
"BLACKING-OUT" THRESHOLD.
(Great Britain, Flying Personnel Research
Committee)
Rept. No. FPRC 213

5,749
Wahl,

N.E.,
REPORT
Report
1 Jan.

Whiting, 'A.A.
1948
HEAD IMPACT INVESTIGATION -PROGRESSFOR AUGUST (Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.•.•
No. OG-537-D-7, NR-172-384, Contract No. N5ori-119, Task Order 8,
1948.
TIP U1912

ABSTRACT: This program is divided into two phases; one, the development of
plastic head forms and two, the evaluation and crash testing of these forms.
During the past month, fifteen head forms were fabricated for test purposes
and material for additional head forms has been prepared.
Difficulties were experienced in the instrumentation set-up which required some'
changes before actual testing could be started.
Several successful test runs were made against 1/8" 24ST aluminum alloy flat
panels.
With impact velocities of approximately 30 feet per second, the head form
was decelerated at approximately 195 G's with no damage to the head form at
the point of impact.
There was however, a failure of the head form in contrecoup with a shattering fracture at the rear of the head form-

5,750
Wahl, N.E., A.A. Whiting 1948 HEAD IMPACT INVESTIGATION - PROGRESS REPORT FOR
SEPTEMBER (Cornell Aeronautical Laboratory, Inc. Buffalo 21, N.Y.) Rept. No.
OG-537-D-8; NR-172-384; Contract No. N6ori-119, Task Order VIII, 1 Jan. 1948
TIP U2186
ABSTRACT: During the past month, additional tests have been run against 1/8"
24ST aluminum alloy flat panels, aluminum alloy curved panels, and sandwich con-
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struction panels using balsa wood and Styrofoam. An additional series of tests
have been run using several tubes of different materials.
Tests conducted at impact velocities up to 60 ft. per second indicate that
the sandwich construction panel offers excellent protection for the head form.
24ST aluminum alloy tubes with low diameter: thickness ratio severely
By increasing the diameter: thickness ratio,
damaged the head form on impact.
the tubes ere less destructive to the head form on impact.
The test work on various panels is nearing completion and the next report
published will be the final report summarizing all work covered under this
contract.

5,751
HEAD IMPACT INVESTIGATION
1948
Wahl, N.E. & A.A. Whiting
(Cornell Aeronautical Lab., Inc., Buffalo, N.Y.) Report No OG-537-D-9
ASTIA AD 201360.
NR 172-384, 22 Dec. 1948.

The objectives of this project were the collection of data on
ABSTRACT:
accelerations impact blows, and the determination of protective characteristics
of panels and structural configurations.
A plastic head form filled with a' gelatinous material was developed to have
This 9-1/2 pound
strength characteristics similar to those of a human head.
head form was des-'ined to fracture when dropped five feet onto a flat, rigid
surface.
A shock cord actuated catavslt apparatus was developed to project
forms into test panels and other structural configurations.

the head

It was found that with proper considerations for the design of impact
structures it is entirely possible to absorb impact energies-of 400-800 in.
Prevention of skull fractures by proper
lbs. without fiactuie ,f the skull.
energy absorption devices will greatly reduce the number of fatal injuries
However, fracture of the skull is only one
reccived in airplane crashes.
indication of a lethal blow and many d-aths have been recorded where the
brain has been injured as a result of a head blow without skull fractures.

5,752
Wakeley, C.P.G.
139:91-102

1943

BIAST INJURIES (DR.

JOHN BURNS LECTURE)

Glasgow Med. J,
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SOME EFFECTS OF ALTERATION OF
1937
Amer. Heart J. 14:319-330
POSTURE ON ARTERIAL BLOOD PRESSURE.

Wald, H., M. Guernsey, & F. H. Scott
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PARACHUTIST SPIN PROBLEM.
1958
Wulchner, 0. & F.M Sawyer
Sept.
WADC TN-58-261.
Ohio)
AFB,
Wright-Patterson
(USAF,

1958.

5,755
PARACHUTIST'S SPFN PROBLEM
1960
Walchner, 0. & F.M. Sawyer
(Aeronautical Research Lab., Wright Air Development Div., WrightProj. No. 1366, Rept. No. ARL TN 60-150,
Patterson AFB, Ohio)
250
438
AD
ASTIA
1958.
Sept.
ABSTRACT: Research was undertaken to furnish the Aerospace Medical Laboratory
an estimate of the spinrates Oossible when a man falls free from high altitudes.
in a supine position. The spinning moments acting on a small model in a
uniform airflow were determined for some configurations which were slightly
The spinrates were then calculaunsymmetrical with respect to the spinaxis.
For a
ted assuming that the body does not pitch and roll during the fall.
vertical fall from an altitude of 83,000 ft, spinrates were determined which
(Author)
far exceed the value which may be fatal .o man.

5,756
PARACHUTIST'S SPIN PROBLEM.
1961
Walchner, 0.
In Bergeret, P., ed., Escape and Survival: Clinical and Biological
(Advisory Group fo Aeronautical
Problems in Aero Space Medicine.
No. 52 pp. 10-17
AcARDograph
Paris)
Research and Development,
ASTIA Doc. No., AD 261'881.
ABSTRACT: The Aeronautical Research Laboratory of the Ai Force Research Division
was recently informed of the hazardous flat spin conditio s that a parachutist
The problem was
is likely to encounter during a free fall from high altitude.
approached through a study of the autorotation characteri tics inherent in
The tests descr bed here indicated
different configurations, including man.
that the spin could be controlled, for instance, by prope oreintation and
However, controlli g a flat spin in this
attitudes of the feet or other limbs.

1,692

way certainly would require extensive training and would suppose that the man
is not in state of shock and has not lost consciousness.
Also, the pressure
suit worn at high altitudes probably will not allow sufficient freedom to steer
the body with the limbs.
The fall must be spin proof until a safe altitude is
reached at which the parachute can be opened.
It was shown that small asymmetries
in the configuration may lead to autorotation. The configuration and the flexibilitv of limbs of man offer very many possibilities for such undesirable
asymmetries.
The idea of eliminating these asymmetries in shape by placing.the
man in a capsule is not encouraging after the flat spinning cylinder has been
observed in a vertical air flow.
Maybe the only efficient approach to a solution
to the parachutist's spin problem will be to develop reans of prevent.ing a
awn ca assuming a £1aL rosition during Ehe £dll

5,757
Waldman, A. N.
1961
PIEZORESISTIVE ACCELEROMETERS
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7, 1961. Waihington, D. I.
(Mt. Prospect, Il'l.:
Institute of Environmental Sciences, P. 0. B.x 191) pp. 627-633
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Walhout, G.J. , D.J. Schneider & L.E. Spencer 1961 INVESTIGATION, U.S. ARMY
H-21C VERTOL SHAWNEE HELICOPTER
Aviation Crash Injury Research, Phoenix, Arizona Contract DA-44-177-TC-707
TREC Technical, Report 61-134
USATRECOM Task 9R95-20-001-01
ABSTRACT:
Report is made of crash injury investigation involving a U.S.
Army H-21C helicopter to determine the extent of injuries to occupants and
aircraft damage,.
Wreckage was examined at the crash site, photographs obtained,
and reconstruction of the approximate kinematics of Lhe crash sequence made.
It was found that crew seat attachments failed and injury-producing hazards
were present in the aircraft which was extensive-ly damaged.
As a result of
the findings, it is recommended, in part, that crew and passenger seat beltshoulder harness tiedown be secured to the basic structure of the aircraft
and that the use of cast aluminum "or seat anchorages b,. discontinued.

-
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Feb. 1962 AIRCRAFT ACCIDENT, HOLLOMAN AIR
Walhout, G. J. and H. W. Schweer
FORCE BASE, NEW MEXICO (Aviation Crash Injury Research, Phoenix, Ariz.)
Rept.no. AvCIR 61-19; Contract DA 44-177-tc-802, TF.EC TR 62-9, Feb. 1962,
ASTIA AD-275 183L
ABSTRACT: On October 26, 1961, a U.S. Army L-19, Serial No. 50-1654, of the
while
Army Aviation Branch at Holioman Air Force Base. New Mexico, crd.h
The crash site was
performing simulated bombing attacks on an Army bivouac.
approximately 3-, wiles west of the departure end of runway 25 at Holloman
AFB, New Mexico.
A crash injury investigation of the accident was conducted on October
28-). 1Q#1 hv Aviatron Crah Tniuiry Research (A'VCIR) under the provisions
of U.S. Army Transportation Research Command Contract No. DA 44-I/,-TC-802.
The investigation revealed that the pilot was seriously injured during
impact and was then severely burned by the fire which developed at the end of
The observer, in the rear seat, was also injured when he
the crash sequence.
released his lap belt and was ejected from the aircraft during the crash
(1)
sequence.
As a result of this investigation, it is recommended that:
b.
Consideration
(2)
The latching mechanism of the pilot's seat be improved.
given to the development of crash-fire inerting a stems for Army aircraft.
urth'er efforts be devoted to the improvement of Mhe APH-5 retention system.
(4) Radio components underneath the rear seat be relocated or padded with
energy absorbing material.

5,760
Walker, A. E., J. J. Kollross, and T. J. Case 1944
J. Neurosurn. 1-103.
BASES OF CONCUSSION.

THE PHYSIOLOGICAL

5,761,
ACCELERATION OF THF HEART BY KC1,
Walker, S
M.
1955
INJECTED, IN THE DOG.
(Univ. of Louisville School 01 Medicine, Louisville, Ky.)

INTRAPERITONEALLY

ABSTRACT: Male mongrel dogs were anesthetized with 275 mgikg of sodium barbital
A single dose
and prepared for recording the respiration, blood pressure, and ECG.
(usually 600 mg/kg) of 2% KCI solution was injected intraperitoneally in 7 animals
The sinus
The average survival time after KCl injection was 2 hr. and 25 min.
Ectopic beats occurred in 5
rate was accelerated in 4 out of 7 experiments.
In all c -.
es A-V block was followed by alternate slow and rapid ventricucases.
For the
lar beats.
The rapid ventricular rate exceeded tne initial sinus rate.
For the 7
7 experiments the average sinus rate before KCI injection wa• 159/min.
experiments the average of the rapid ventricular rate after KCI injection was 197/

.1,694
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Although marked ventricular slowing occurred toward the end of each experimin.
The other 5 terminated in
ment, only 2 experiments terminated in cardiac arrest.
have shown that
literature
the
in
reports
Previous
ventricular fibrillation.
pacemaker and
sinus
the
of
slowing
produces
usually
KC1
of
injection
intravenous
injection
intraperitoneal
that
shows
report
present
The
rate.
ventricular
of the
ventricular
the
of
and
pacemaker
sinus
the
of KCl usually produces acceleration of
rAre. (Teder#"ou Proceedings 14:486, Mar. 1955)

5,762
THE VICTOR ACCIDENT INVESTIGATION 1959-61.
1961
Walker, P. B.
(Royal Aircraft Establishment, Great Britain) Report No. Structures 266.
ASTIA Doc. No. AD-.i24 7%.X. (Secret R0port)

5,763
CRASH INJURY
1961
Walhout, G. J., D. J. Schneider & L. E. Spencer
U. S. ARMY H-21C VERTOL SHAWNEE HELICOPTER, TOBYHANNA,
INVESTIGATION:
(Aviation Crash Injury Research, Phoenix,
PENNSYLVANIA, 23 AUGUST 1961.
Arizona) AvCIR 61-11, TREC Tech. Rept. 61-134, September 1961.

ABSTRACT: Report is made of crash injury investigation involving a U.S. Army
H-21C helicopter to de ermine the extent of injuries to occupants and aircraft
Wreckage was xamined at the crash site, photographs obtained, and
damage.
It
reconstruction of the pproximate kinematics of the crash sequence made.
was found that crew se t attachaients failed and "nlury-producing hazards were
As a result of the
present in the aircraf which was extensively damaged.
nded, in part, that crew and passenger seat belt shoulder
findings, it is reco
harness tiedown be secured to the basic structure of the aircraft and that the'
seat anchorages be discontinued. (AUTHOR)
use of cast aluminum fr

5,764
U. S.
CRASH INJURY INVESTIGATION:
1962
Walhout, G. J. & H. W. Schweer
ARMY L-19A AIRCRAIT ACCIDENT, HOLLOMAN AIR FORCE BASE, NEW MEXICO,
(Aviation Crash Injury Research, Phoenix, Arizona)
26 October 1961.
AvCIR 61-19, TREC Tech. Rept. 62-9,. February 1962.
Report ig made of crash injury investigation involhing a U.S.
ABSTRACT:
Army--L-'19A aircraft to determine cause of injuries and extent of aircraft
Wreckage was examined at the crash site, photographs obtained, and
damage.
reconstruction of the pproximate kinematics of the crash sequence made.
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The investigation revealed that the pilot was seriously injured during impact
and was then severely burned by the fire which developed at the end of the crash
sequence.
The observer, in the reaL seat, was also injured when he released
Shis
lap belt and was ejected from the aircraft during the crash sequence.
As
a resilt of this investigation, it is recommended that:
1. The latching mechanism of the pilot's seat be Improved
2.
3.
4.

Consideration be given to the development of crash-fire inerting systems
for Army aircraft.
Further efforts be devoted to the improvement of the APH-5 retention
system.
Radio components underneath the rear seat be relocated or padded with
energy absorbing material.(AUTHOR)
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Walker, A Earl, Jerry J. Kollros, & Theodore J. Case
BASIS OF CONCUSSION
(3. of Ne-irosurg
1(2):103-116
March 1944)

1944

THE PHYSIOLOGICAL

ABSTRACT:
Analysis of the cl:,ical manifestations of concussion in the cat, dog
and monkey show that they arethe result of intense excitation of the central
nervous system at the moment of the ,,low to the head.
At the moment of concussion a marked electrical discharge occurs within
the central nervous system.
In the vinethene-novocaine anesthetized animal
the cortical activity is increased in.frequency following the initial discharge
(afterdischarge) for 10 to 20 seconds, then decreases until there is little
spontaneous activity (extinction).
Within several minutes the electroencephalogram becomes practically normal again.
At the moment of a blow on the skull a sudden increase in pressure at the
site of impact occurs with pressure waves being transmitted. throughout the
intracranial cavity.
It is concluded that these mechanical forces produce a breakdown of the
polarized cell membranes of many neurones in the central nervous system, thus
discharging their axones.
This intense traumatic excitation is followed by the
same electroencephalographic, chemical and clinical phenomena which characterize
intense stimulation of the nervous system by electrical, chemical or other
agents.(AUTHOR)

5,766
Walker, Robert Y. 1962 WHAT CAN MAN CONTRIBUTE TO OPERATIONS IN SPACE
In:
(School of Aerospace Medicine)
Lectures in Aerospace Medicine, 1962
pp. 173-190
ABSTRACT:
Man has some real capabilities to contribute to space flights that
--cannot be d-"plicated by imechines.
Man has the specific-advantages of being
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able to economically, simply, and without fixed pre-programming sense, synthesize,
Judge, and act as an intelligent subsystem responding to events in the
performance of the vehicle and the mission to gain the greatest returns.
Fro these reasons, it is imperatuve that man be included at an eariy stage
in space vehicles to speed up the development and application of such vehicles.
This will insure and expedite the growth of such systems to their ultimate
operational value for man's use.

5,767
Walsh, E.G.
1957 PHYSIOLOGY OF THE NERVOUS SYSTEM (London, England,
Green, and Co., 1957)

Longmans,

5,768
Walters, G. R., C. C. Wunder, and Lincoln Smith
March 1960
MULTIFIELD
CENTRIFUGE FOR LIFE-LONG EXPOSURE OF SMALL MAuM'.AS
Reprinted from
Journal of Applied Physiology 15(2):307-308.

5,769
Walton, L.
1953
TYPICAL IMPACTS O JET AIRCRAFT LAND CRASHES
J. Aviation med. 24:474-482

5,770
Wang, Kenneth, & Lu Ting
1960
ANALYTIC SOLUTIONS OF PLANAR REENTRY TRAJECTORIES
WITH LIFT AND DRAG.
(Polytechnic Institute of Brooklyn, New York)
PIBAL
Rept. No. 601; Contract AF 49(638)445; AFOSR TN 60-508; ASTIA AD-237 370;
Apr. 1960
ABSTRACT:
An approximate analytic solution was obtained fr
the shallow re-entry
trajectory with aerodynamic forces.
The limitation on the entry velocity was
removed by retaining the gravitation and the centrifugal terms in the equations

.1,697
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The solution is applicable to trajectories with CItry velocity
of motion.
and drag
For constant lifr
differing much from the circular orbit velocity.
The first
coefficients the solutions are expressed as 2 algebraic relation:..
The
one relates the angle of inclination to the atmospheric density or altitude.
and drag coefficients
For lift
second one relates the velocity to the density.
varying as a function of altitude, the solutions may be modified accordingly.
relation is
For a given entry condition and vehicle area/wt ratio, the first
Thus it can be tahbtlated for various lift
independent of the drag coefficient.
coefficients only.
The second relation gives the velocity at any poirtt of the
The acceleration experienced by the
trajectory for a given drag coefficient.
pilot, and the total acceleration at any point of the trajectory, can be calcuIt is found that the maximum
lated once the velocity and the density are known.
acceleration can be approximated by the acceleration at-0'O, whereJis the angle
For trajectories consisting of multiple entries and exits the
of inclination.
(AUTHOR)
exit velocity and exit angle can be computed by a simple iteration.

5,771
Wang,

1961
APPROXIMATE SOLUTIONS FOR REENTRY TRAJECTORIES
K. and L. Ting,
WITH AERODYNAMIC FORCES. (Brooklyn, Polytechnic Inst.)
Contr. AF-49(638)445, Rept. no. 647, AFOSR-684, May 1961

Approximate analytic solutions for planar trajectories with constant
ABSTRACT:
lift
and drag coefficients are obtained by improving and extending the analytic
solution of Allen and Eggers, and that of Lees, Hartwig, and Cohen.
The
solutions are derived in a closed form of simple functions expressing the
relations between the velocity, the angle of inLlination, and the density, or
elevation.
Using these relations, the acceleration experienced by the'pilot
Before reaching the peak acceleration
and the peak value can be calculated.
and drag coefficients can be dhanged to a
and the trajectory of constant lift
and drag modulation.
trajectory with constant designed acceleration by lift

5.772
Wang,

EMETIC TRIGGER ZOVF AND MOTION SICKNESS IN
1952
S. C., & H. I. Chinn
DOGS.
(College of Physicians & Surgeons,, Columbia Univ., New'York, and
School of Aviation Medicine, Randolph Field, Texas)

ABSTRACT:
Wang and Borison (1950) have localized a chemoreceptive trigger zone
Ablation of this zone protects
for emesis i
the caudal portion of the medilla.
The vomitdogs from vomiting to apomorphine and other centrally acting eretics.
ing center remains intact in these animals, because they vomit to threshold doses
Twelve dogs which'have been consistently
of orally administered copper sulphate.
are selected for the
sensitive to swinging motion on 4 successive weekly trials
operatiors: The results shown in the labyrinthectomized
reporte-dy S-Jeobreg(193T1
-conformity-with--tho
and cerebellar animals are-n
on trigger zone ablated
The
findings
respectively.
and by Tyler and Bard (1949),
dogs (see table) indicate that the chemoreceptive zone is in the direct pathway
concerned with the vestibular reflex in producing motion -tickness. The mechanism
involved in the mediation of impulses to this zone is now under study.

698

S.1

5,773
Wang,

S. C., & H. 1. Chinn
1956
EXPERDIENTAL MOTION SICKNESS IN DOGS: IMPORTANCE OF LABYRINTH AND VESTIBULAR CEREBELLUM.
Amer. J. Physiol. 185(3):617623, June 1956

ABSTRACT:
Bilateral labyrinthectomy or ablation of the nodulus and uvula of the
cerebellum was observed to eliminate vomiting responses to prolonged swinging mo,tion in dogs selected for their normal susceptibiliLy to motion sickness.
Incomplete extirpation of these structures produced partial or total resistance to motioa
sicknebi. The animals operated upon exhibited generally normal responses to intravenousl) administered apomorphine or to orally administered copper sulfate. The
results indicate that, the vestibular impulbes produced, by motion traverse the nodultm
and uvula of the cerebellum and the chemoceptive emetic trigger zone before reaching the medullary vomiting center.

5,774
Wang,

S. C., H. I. Chinn, & A. A. Renze
1957
EXPERIMENTAL MOTION SICKNESS IN
DOGS: ROLE OF ABDOMINAL VISCERAL AFFERENTS.
(School of Aviation Medicine,
Brooks AFB, Texas)
Rept. No. 57-112, June 1957

5,7,75
Ward,

A. A., Jr.
1960
EXPERIMENTAL CONCUSSION.
FINAL REPORT.
(University Df Washington School of-Medicine, Seattle, Washý)
Contract NONR 942(00), Proj. NR 101 127, c. 1960

ABSTRACT: A brief summary was given of research directed at physiological
mechanisms responsible for the coma that follows acceleration--acceleration
concassion.
The technique used was that of monitoring alterations in
neural activity after a blow to the head in cats and monkeys,. Neurophysiological studies following acceleration concussion were made.
A study of drugs
for clinical treatment of' this condition was also conducted.' (Tufts)

5,776
Ward, A. A., Jr.
1961
EXPERIMENTAL CONCUSSION.
(School of Medicine, Washington University, Seattle) (Contract
Nonr-94200, Proj. NR 101 127) ASTIA Doc. No. 264 899.
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i lY-.,()4,(;IrAL ýASIS FUiR CAACUSSItN.
Juno 1"G1
(ial er, bym;onsiur on ;ioricchanics of :,ndy lHestraint and head I rotect ion.
June 14-!5. 1IiA1)
o-aval Air .batcrial Center, I hi ladflj hi@0 I enn.

ilard. Arthur A. , Jr.

ABSTRACT: Within the brain, a complex biological communication device containing 10 billion elements, there are circuits within the central core which appear
The function
to play an indispensable role in the maintenance of consciousness.
of this reticular activating system, which projects diffusely to many parts of
If this
the brain, is dependent upon a continuous input of sensory signals.
sensory driving is blocked in any fashion, activity in these critical circuits
then "runs down" and consciousness is lost. Direct damage to these circuits
in the upper brain stem and central thalamus thus produces coma; while blocking
transmission of sensory input upon which its activity depends by means of
various drugs is the basis for the loss of consciousness during anesthesia.
It appears that, following acceleration concussion, changes in those circuits
responsible for the sensory driving of the reticular system are also produced
so that transmission is blocked and loss of consciousness occurs.
There is evidence to suggest that the human nervous syster handles many
items of information simultaneously whereas modern computers tend to do one
thing at a time. This use of parallel paths with multilevel referencing coupled
with systems of second and third order feedback circuits provides a high
Were
redundancy figure for the brain with equivalent functional reliability.
it not for this property, unattainable demands of reliability would be placed
upon individual switching elements of the brain. These factors may play a
role in 'the ability of the brain to withstand relatively high forces before
concussion occurs.

5,778
Ward,

1960 A SPACE FLIGHT ESCAPE SYSTEM.
B., E. Schumacher and F. Bloetscher
In 1960 Proceedings of the Institute of Environmental Sciences, Pp. 298-300.

ABSTRACT: The severity of the external environment that occurs during ballistic
re-entry depends upon configuration, ballistic coefficient; surface emissivity,
the initial conditions of altitude, velocity and flight path angle; and the
A jettimethod of control for the escape capsule of a manned re-entry vehicle.
sonable crew escape capsule is presented 'for a glide re-entry type of space
vehicle which provides an escape capability u'tilizing drag-stabilized ballistic
re-entry. Escape trajectories within specific flight corridor limits are given,
and the sequential environmental parameters of temperature, acceleration and
atmosphere are analyzed in their relation to vehicle design and human requirements.
The capsule internal environment is also discussed and a design solution
for its control is presented.

- ------
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Ward,

J.W. and S.L. Clark
SIMUlATED BLAST IMPACTS.
12 March 1945

1945
INJURY TO PARANASAL SINUSES BY
Report # 70 (abstracted), Comm. Neurosurgery,

5,780
Wardill, T. E. M. 1948 PHYSIOLOGIC EFFECTS' OF FLYING
Caribbean M. J.
10:49-57 (nos. 1-2)

5,781
Ware, Ray. W. 1962 BIO-INSTRUMENTATION FOR SPACE FLIGHT
In:
(School of Aerospace Medicine)
Lectures in Aerospace Medicine,
pp. 159-172

1962

ABSTRACT:
This aper is 'on the topic of biomedical monitoring with emphasis
on the practical and theoretical aspects of biomedical instrumentation.
It contains a detailed discussion of the techniques used to obtain the
measurements of physiological variables in flight.
The physiological parameters
discussed are the following:
EKG (i-eart rate); respiratory rate and depth
(pulmonary ventilation); blood pressure (systolic and diastolic); body
temperature, including both the average of several skin temperature loci and
"core" temperature; EEG, GSR: psychomotor performance and; eye movements.

5,782
Warren, J.K.
1962 ASTRONAUTICA E MEDICINA (Astronautics and Medicine)
Rassenga medica e culturale (Milano)
39(9): 15-18, 51.
Sept. 1962.
ABSTRACT: Results of recent American and Russian research projects and space
missions are reviewed concerned with man in space as affected by magnetic fields,
solar radiations, gravitational forces, weightlessness, accelerations, decelerations, and psychological factors.
Pictures of a space environment simulator and
gondola to study disorientation and the effects of accelerative forces are
included.
(Aerospace Medicine 34(3): 271.
March 1963)
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AN INVESTIGATION OF CERTAIN AFTEREFFECTS OF
1950
Warren, N.D.
(The Psychological Laboratory,
ACCELERATION.
INTERMITTENT RADIAL
The University of Southern California) Psychological Research on the
Oct. 1950.
Human Centrifuge, Report No. 8.
ABSTRACT: Healthy young male students were employed as subjects in an
attempt to determine the aftereffects of prolonged exposure to moderate $
intensities.
A battery of
The subjects were divided into experimental and control groups.
centrihuman
the
on
rotation
before
six tests was administerec to each group
rotation.
the
of
fuge and again at the conclusion
The experimental group was subjected to 3 G's for one minute every eight
The same exposure schedule was employed for
minutes for a total of 7 minutes.
the control group except that the g intensity was 1 1/2 instead of 3 g.
(Note: a body at rest on the surface of the earth is being accelerated toward
its center with a force of one gravity.)
An analysis of the results was made. T-ratios of the mean differences were
computed in order to evaluate the within group differences, and t-ratios based
on the`-ian gains were computed for the between group differences.

5,784
PSYCHOLOGICAL RESEARCH ON THE UNIVERSITY OF SOUTHERN
1950
Warren, N.D.
(Abstract) Amer Psychol., 5(9):465,
CALIFORNIA HUMAN CENTRIFUGE.
September 1950

5,785
EXCLUSION OF ANGULAR
1963
Warren, B. H., J. A. Roman and A. Graybiel
ACCELERATIONS AS THE PRINCIPAL CAUSE OF VISUAL ILLUSIONS DURING PARABOLIC
FLIGHT MANEUVERS.
SAM-TDR-63-78.
(U.S.A.F. School of Aerospace Medicine, Brooks AFB, Texas)
ABSTRACT: The angular accelerations produced in the pitch axis during parabolic
flights in the F-100F jet aircraft were reversed 180 with reference to the
This was accomplished by flying the aircraft upside down
expe--imental subject.
During such reversal of angular accelersduring most of the subgravity period.
tions, no difference was noted in the observed apparent displacements of a visual
real target and afterimage from those observed when the aircraft was flown right
side up.
The conclusion is drawn that the angular accelerations resulting in the above
maneuvers ar not a significant factor in producing visual illusions previously
observed and described during the subgravity, phase.
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Warren, J.K.
1962 ASTRONAUTICA E MEDICINA (ASTRONAUTICS AND MEDICINE)
Rassenga medica e culturale (Milano)
39(9): 15-18, 51.
Sept. 1962.
ABSTRACT: Results of recent American and Russian research projects and space
missions are reviewed concerned with man in space as affected by magnetic fields,
solar radiations, gravitational forces, weightlessness, accelerations, decelerations, and psychological factors.
Pictures of a space environment simulator and
gondola to study disorientation and the effects of accelerative forces are
included.
(Aerospace Medicine 34(3): 271, March 1963)

5,787
Warren, N. D., W. S. Zimmerman, A. A. Canfield, & R. C. Wilson
1948
THE
INFLUENCE OF GRIP UPON ABILITY TO ESTIMATE ACCURATELY THE PULLING FORCE
APPLIED TO AN AIRCRAFT STICK.
(Dept. of Psychol., Univ. of Southern
Calif.)
Contract No. N6 Pri 77, Task Order 3, Jan. 1948

5,788
Warren, N.D., R.C. Wilson, G.A. Green, G.L.Bryan, N.E..',illnorth
1950.
AN IN-EZTIGATION OF CERTAIN AD'T-FFS OF T•ThRMTTF'NT RADAL ACrEIERATION.
(Reports from the Psychological Lab., Univ. of Southern Calif.)
(PsycholoFical Research on the Humin Centrifuge, Rept. no. R, under
contract no. N~ori 77, Task Order 3, Office of Naval Research)
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'5,789
1950
PSYCHOLOGICAL EFFECTS OF INCREASED POSITIVE RADIAL
Warren, N.D.
ACCELERATION.
In U.S. Office of Naval Research, A symposium:
Psychophysiological factors in spatial orientation.
Washington, D.C.
ONR Proj. Nr. 143-098. Contract N6ori77, Task III, Pensacola,
Pp. 52-54
Florida.
ABSTRACT: In the program of psychological research on the human centrifuge
at tne University of Southern California, two kinds of problems have been
studied: (a) the effects upon certain primary abilities, such as spatial
orientation, perceptual speed, etc., and (b) changes is some more complex
functions whose applications to design and to personnel questions are more
direct. In the latter group are studies of reaching speed and accuracy,
and if maximum force which can be applied to airplane controls.
Continuing
studies in the field indicate that the type of movement required of the
subject has a relationship to the speed and accuracy of the movement which
may suggest the most advantageous location, not only of emergency control,
but of particular kinds of knobs and switches.
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Warren, N. D.
1950
PSYCHOLOGICAL RESEARCH ON THE UNIVERSITY OF SOUTHERN
CALIFORNIA HUMAN CENTRIFUGE.
(Paper, 30th Annual Meeting of the Western
Psychological Assoc., 27-29 April 1950, Santa Barbara, Calif.)
ABSTRACT:
Research under Office of Naval Research Contract N6ori77, Task Order
3, is concerned with both theoretical and practical aspects of the effects of
positive radial acceleration (g) on human subjects.
The centrifuge permits application of controlled amounts of g to (and beyond) the limits of human tolerance.
These forces simulate those experienced by flyers duriLtg certain maneuvers of the
airplane.
Results have applicability to problems of aircraft design and to
psychophysiological theory.
(Amer. Psychologist 5(9):465, Sept. 1950)

5,791
Warren, N. D.
1951
THE EFFECTS OF INCREASED POSITIVE RADIAL ACCELERATION ON
REACHING AND MANIPULATING TOGGLE SWITCHES.
(University of Southern Calif.)
June 1951

5,792
Warren,,

^;.T.

Biyan, 'I.C. 7411son, N.E. "Till-north• • D.'7. 5venson.'
1951
PSYrCLOMICAL RFSEARCY CJ TlT HUh
~n RF
P.STIA AD 159 432;
V.D.,

5,793
Warrick, M. J., & D. W. Lund
1946
EFFECT OF MODERATE POSITIVE ACCELERATION
(G) ON ABILITY TO READ AIRCRAFT-TYPE INSTRUMENT DIALS.
(Air Material
Command, Wright Field, Dayton, Ohio)
Rept. No. TSEAA-694-10; ASTIA ATI-110
567; 15 Nov. 1946
ABSTRACT:
This study was conducted to determine whether or not a oilot'a ability
to read aircraft instrument dials is impaired by a positive G force less than
that required to produce blackout.
Nine common aircraft instrument dials were reproduced in a printed dial reading
test of the true-false type.
Thirty-four rated military pilots were given this
test on the human centrifuge under conditions of l½ and of 3 G.
It was found that the pilots attempted to read as many dials under conditions of
3 G as they did under conditions of 1ý G. However, under conditions of 3 G, 24%
of their readings were erroneous as compared with 18% under conditions of 1ý G.
This increase of errors is statistically significant at the 1 percent level of
confidence.

--
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5,794
EFFECT OF INCREASED POSITIVE
1947
Warrick, M. J., R. E. Nelson, & D. W. Lund
In P. M.
ACCELERATION (G) ON ABILITY TO READ AIRCRAFT INSTRUMENT DIALS.
Fitts, ed., Psychological Research on Equipment Design (Air Materiel Conviand
Rept. No. 19, ATI-125 983, pp. 257-264
Wright-Patterson AFB, Ohio)

1) The purpose of this study was to determine whether
SUM1ARY AND CONCLUSIONS:
the ability to read aircraft instrument, dials is impaired under conditions of
moderately low G. Thirty-four rated military pilots were required to read printed
simulated inst'rument dials under conditions of 1½ and 3 G as produced by the
It was found that the subjects made significantly more errors
human centrifuge.
under conditions of 3 G than they did under conditions of 1' G. 2) Since the
ability to read simulated aircraft dials accurately was decreased under conditions
of 3 G as compared to conditions of l' G, it is concluded that moderate G impairs
the ability to read aircraft instruments. .(AUTHOR)

5,795
THE EFFECT OF POSTURE ON THE VOLUME OF THE LEG.
1931
Waterfield, R. L.
J. Physiol. 72:121-131

5,796
19E EFFECTS OF POSTURE ON THE CIRCULATING BLOOD
1931
Physiol. 72:110-120

Waterfield, R. L.
J.
VOLUME.

5,797
Waters,

J. W.

1954

DITCHING.

Flying Safety, 10,(4):

6-9.

ABSTRACT: This is an article dealing with ditching under night and
instrument conditions.
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Waters,
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5,799
Waters,

M.H.L. & A.C. Browning
1961
THE USE OF PARACHUTES AT HIGH
SPEED AND HIGH ALTITUDE
(Royal Aircraft Establishment, Gt. Britain)
Technical note No. Mech. Eng. 340, August 1961.
ASqTTA AD 267 692

ABSTRACT:
Parachutes are considered generally as inflatable drag devices,
and their use in rocket recovery is studied.
The speeds concerned are supersonic and the altitudes range to 300,000 ft.,
which is the effective limit
of the earth's atmosphere.
Most of the note discusses the higher altitude
region (1000,000 to 3000,000 ft.)
where forced inflation is necessary, and
aerodynamic heating is important.
On the basis of vertical re-entry trajectories, broad design limits ior drag devices are suggested, and weight estimates
made.
Satellite recovery is not treated, but the techniques needed there are
common to rocket recovery.
Parachute systems are practical for recovering
rocket parts, and experiments needed to develop such systems are outlined.
(Author)

5,800
Watson, J. F., N. S. Cherniack, F. W. Zechman
1960
RESPIRATORY MECHANICS
DURING FORWARD ACCELERATION.
(Wright Air Development Division) WADD
TR 60-594, ASTIA AD 252 621, SepI. 1960
See also abstract: Fed. Proc. 19:375
See also J. Clin. Invest. 39(00):1737-1743, Nov. 1960
Summary (a):
Static relaxation pressure volume curves of the thorax and lung were
obt'ained on 4 train.d subjects while in the supine position on the human centrifuge
at 1, 2, 3, and 4 g.
As acceleration increased, the intrapulmonic pressure
increased for a constant volume shifting the pressure volume curve downward and to
the right.
Compliance of the thorax and lung decreases from 1 to 4 g as the result
of the fall in pulmonary mid-position.
Inspiration during 4 g acceleration, regardless of the end expiratory position was always ective.
Elastic work of breathing
approximately doubles from 1 to 4 g while nonelastic wvrk does not change.

1-,706

-

Absolute lung volumes during acceleration decrease proportionately [sic] with the
Since these changes are
exception of residual volume which did not change.
breathing, positive pressure
preqq,,rp
similar to those described during negative
during forward acceleration
respirationi
which
by
means
a
breathing is suggested as
(AUTHOR)
increased.
may be improved and toleration

5,801
RESPIRATORY MECHANICS
1960
Watson, J. F., N. S. Cherniack, & F. W. Zechrnan
J. Clin. Invest. 39(ll):1737-1743, Nov. 1960
DURING FORWARD ACCELERATION.
See also Fed. Proc. 19:375
See also (Wright Air Development Div., Wright-Patterson AFB, Ohio) WADD
TR 60-594; ASTIA AD-252 621; Sept. 1960, (F)
Static relaxation pressure volume curves of the thorax and lung
SUMMARY (a):
were obtained on 4 trained subjects while in the supine position on Lhe human
centrifuge at 1, 2, 3, and 4 g. As acceleration increased, the intrapulmonic
pressure increased for a constant volume shifting the pressure volur.,e curve downCompliance of the thorax and lung decreases from I to 4 g
ward and to the right.
Inspiration during 4 g
as the result of the fall in pulmonary mid-position.
acceleration, regardless of the end expiratory position was always active.
Elastic work of breathing approximately doubles from 1 to 4'g while nonelastic
Absolute lung volumes during acceleration decrease propor,work does not change.
Since
tionately (sic) with the exception of residual volume which did not change.
breathing,
pressure
these changes are similar to those described during negative
positive pressure breathing is suggested as a means by which respiration during
(AUTHOR)
forward acceleration may be improved and tolerance increased.

5,802
RESPIRATORY MECHAINICS
1960
Watson, J. F., N. S. Cherniack, F. W. Zechman
19:375
Proc.
Fed.
ACCELERATION.
FORWARD
DURING
See also (Wright Air Development Division) WADD TR 60-594; ASTIA AD 252 621
Sept. 1960. (F)
See also J. Clin. Invest. 39(lI):1737-1743, Nov. 1960
Static relaxation pressure volume curves of the thorax and lung
Summary (a):
were obtained on 4 trained subjects while in the supine position on the human
As acceleration increased, the intrapulmonic
centrifuge at 1, 2, 3, and 4 g.
pressure increased for a constant volume shifting the pressure volume curve
Compliance of the thorax and lung decreases from
downw.ird and to the right.
Inspiration during
I to 4 g as the result of the fall in pulmonary mid-position.
4 g acceleration, regardless of the end expiratory position was always active.
Elastic work of breathing approximately doubles from 1 to 4 g while nonelastic
Absolute lung volumes during acceleration decrease
work does not ch.inge.
Iproportionately -sic with the exception of residual volume which did not change.
Since these changes are similar to those described during negativ, pressure
breat~iing, positive pressure breathing is suggested as a means by which
respiration during forward acceleration may be improved and toleration increased.
(AUTHOR)
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Watson, John F. & Rita M. Rapp 1961 EFFECT OF FORWARD ACCELERATION ON RENAL
HEMVDYANMICS, ELECTROLYTE EXCRETION, AND WATER CLEARANCE
(Aeronautical Systems Division, Aerospace Medical Laboratory, Wright-Patterson
Air Force Base, Ohio) ASD TR 61-375 Project 7222; Task 71746 ASTIA AD
267340, Aug. 1961.
ABSTRACT:
The effect of forward acceleration on retal hemodynamics, electrolyte
excretion, and water clearance has been studied in six normal human subjects,•
,Forward acceleratton produced a slight increase in glomerular filtration rate
and effective re"1? plasma flow during and after the stress. Following centrifugation there was a 20- to 35-minute lag before the appearance of an increase in
urine volume and free water clearance.
These changes in water excretion were
transient, not accompanied by a natriuresis norassociated with changes in serum
osmolality.
Physiologic responses to forward acceleration and negative pressure
breathing were compared.
We concluded that forward acceleration, like negative
pressure breathing, induces an increase in intrathoracic blood volume which
inhibits the release of anti-diuretic hormone via a non-osmotic, volume sensitive
receptor mechanism located within the intrathoracic vascular space. (author)

5,804
Watson, J. F. & N. S.
BREATHING ON THE
ACCELERATION
(USAF Biomedical
Proj. 7222, Task

Cherniack
1961
EFFECT OF POSITIVE PRESSURE
RESPIRATORY MECHANICS AND TOLERANCE TO FORWARD
Lab., Wright-Patterson AFB, Ohio)
71746, ASD TR 61 398, Aug. 1961

ABSTRACT:
The hypothesis that positive pressure breathing may reverse the
abnormalities of respiratory mechanics produced by forward acceleration and
thereby increase tolerance limits was studied experimentally.
Vital capacity,
inspiratory reserve, tidal air, and expiratory reserve~were measured in four
'Ss at 4, 6, and 8 g with and vwithouL positive pressure; 100 percent oxygen
was used in both cases.
Time tolerances Rnd vital capacity with and without
pressure breathing were determined in nine Sa at ten g; each S rode until
he felt he could no longer withstand further acceleration. Changes in
lung volumes and time tolerances due to positive pressure breathing were
analyzed.
(Tufts)

5,805
Watson, J. F. & N. S. Cherniack
1961
EFFECTS OF POSITIVE PRESSURE
BREATHING ON THE RESPIRATORY MECHANICS AND TOLERANCE TO FORWARD
ACCELERATION.
Rept. for 1 Mar - 18 May 59 on Biophysics of Flight.
(Aerospace Medical Lab., Aeronautical Systems Div., Wright-Patterson
AFB, Ohio) ASD TR 61-398, August 1961.
ASTIA Doc. No.
AD-268 565.
ABSTRACT: The main factors limiting tolerance to forward acceleration are
dyspnea, chest pain, and-difficulty in inspiring.
Previous stUdies of the
mechanics of respiration during forward acceleration revealed the follow-

-

1,708

-

ing: (I) lung volumes decreased proportionately with the exception of
residual volume; (2) resting midpulmonary position decreased; (3) intrapulmonic pressure increased for a constant volume; (4) static and dynamic
pulmonary compliance decreased; (5) elastic work of breathing increased
due to the work necessary to overcome the additional resistance resulting
from acceleration.
The effects of positive pressure breathing on lung
volumes and time tolerance to forward acceleration of 12 trained subjects
were studies.
Positive pressure breathing significantly increased lung
volumes, particularly the expiratory reserve volume.
This increase in
lung volumes was associated with a 67 percent mean increase in time tolerance.
Positive pressure breathing is therefore both a practical and
physioloFically sound countermeasure by which tolerance to forward acceleration can be improved and human safety during prolonged exposures increased.
(Author)
See Also J.

Clin. Invest.

(In

press,

1960)

5,806
Watson, J.
RENAL
(USAF
ProJ.

F. & Rita M. Ravn
1961
EFFECT OF FORTWARD ACCELERATION ON
HEMODYNAMICS, ELECTROLYTE EXCRETION, AND WATER CLEARANCE.
Biomedical Lab., Wright-Patterson AFB, Ohio)
7222, Task 71746, ASD TR 61 375, Aug. 1961

ABSTRACT: The effect of forward acceleration on renal hemodynamics,
electrolyte excretion, and water clearance was studied in six normal human
Ss.
Physiologic responses to forward acceleration and negative pressure
breathing were compared.
(Tufts)

5,807
THE EFFECT OF POSITIVE PRESSURE BREA H1962
Watson, J. F., & N. S. Cherniack
In
ING ON THE RESPIRATORY MECHANICS AND TOLERANCE TO FORWARD ACCELERATION.
and
Suipersonic
of
Barbour, A. B., & H. E. Whittingham, eds., Human Problems
Pergamon Press, 196b)
Hypersonic Flight (New York, Oxford, Lundon, Paris:
pp. 313-324
Reel 11, Flash 5
NOTE:

5,808
Watson, J. F.,
FUNCTION.

1962
& R. M. Rapp
J. Applied Physiol.

EFFECT OF FORWARD ACCELERATION ON RENAL
17(3):413-416, May 1962

The effect of forward acceleration on renal hemodynamics, electrolyte
ABSTRACT:
Forward
excretion, and water clearance was studied in six normal human subjects.
and
rate
filtration
glomerular
in
increase
slight
acceleration produced a
After centrifugation there
effective renal plasma flow during and after stress.
was a 20-35 minute lag before the appearance of an increase in urine volume and
These changes in water excretion were transient and were
free water clearance.
not accompanied by a ratriuresis nor associated with changes in serum osmolality.
Physiologic responses to forward acceleration and negative pressure breathing
It is suggested that forward acceleration, iike negative pressure
were compared.
breathing, may induce an increase in intrathoracic blood volume whLch inhibits
the release of antidiuretic hormone via a nonosmotic volume-sensitive receptor
(AUTHOR)
mechanism located 'within the intrathoracic vascular spice.

5,809
GRAVITATIONAL CONTROL RESEARCH
1961
Watson, J.T.
the Graduate School of Southern Methodist University
of
Faculty
(Report,
as Partial Fulfillment of the Requirements for the Degree of Master of
ASTIA AD 253 588.
Feb. 1961.
Science in Electrical Engineering)
ABSTRACT: Success in attaining control over gravitation seems unquestionably
At the present time, most of
tied to a better understanding of gravitation.
the work being done towards gaining gravitational control is centered around
This
the quest for better knowledge concerning the nature of gravitation.
report will be concerned with some of the more applicable theories and research.
Introduction., CharacterThe information will be discussed in four sections.
istics of Gravitation, Theories of Gravitation, and Current Research Effort..
Some of the material will, of necessity, fall into more than one category.

5,810
ITS RELATIONSIIP TO CHRONIC
1961 THE VALSALVA MANEUVER:
Watson, Williarr L.
RECURRENT i.EROTITIS MEDIA
(Orhool of Sertspace Mericine, USAF Aerospace Medical Center' (ATC), Brooks Air
Review 5-61 ASTIA AD 264464
Force Base, Texas)
A,-rotitis media is an acute or chronic traumatic inflarmnation of the
ABSTRACT:
middle ear and is caused by inadequate ventilatio-L of the middle ear during
ascent or descent in flight. One gene:ally accepted way of equalizing the
pressure is by performing the Valsalva maneuver.
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The studies for this report have adopted a new approach to the problem
of testing pilots by using the Valsalva maneuver.
The rationale for this study
is based on the assumption that flight personnel who have accrued many hours of
flying time have not suffered chronic recurrent attacks of aerotitis media, since
otherwise they would have been removed from flying status.
This is a report on
the procedures, results, review of subject records, and Air Force implications
of the studies.
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5,811
Watson- Jones,, R.
1941
FRACTURES OF THE SPINE SUSTAINED BY RAF PILOTS
AND THE RELATIONSHIP OF THESE INJURIES TO THE SUTTON HARNESS, PARACHUTE
HARNESS AND OTHER EQUIPMENT.
(Flying Personnel Research Committee, Canada) FPRC Report No. 274,
April 1941

5,812
1943
Watson-Jones, R.
Livingston, 1943.

FRACTURES AND JOINT INJURIES.

2nd Ed.

Edinburgh:

5,813
Watt, G.E.
1940
CENTRIFUGAL ACCELERATION IN AIRCRAFT AS IT AFFECTS
(RAF, Institute of Aviation Medicine, Farnborough)
THE FIGHTER PILOT.
FPRC 136(b), May 1940.

5,814
Watt,

G. E. 1940 INVESTIG•.TION INTO THE EFFECT OF ALTITUDE AND ANOXIA
(Royal Air Force, Farnborough) FPRC
ON "BLACKING-OUT" THRESHOLD.
ASTIA ATI 206 402.
213.

ABSTRACT: Plane tests were made at 10,000 and 15,500 feet with and
without oxygen.
Failure to use oxygen at 10,000 feet lowers "g" tolerance
by 0.5 "g".
This was confirmed at 15,500 feet, where complete blackout
occurred at 5.9 "g" as opposed to 6.9 "g" at 10,000 feet using oxygen.
Tolerance was constant from 20,000 to 32,000 feet when using oxygen.
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5,815
Watts, D. T., E. S. Mendelson, H. N. Hunter, A. T. Kornfield, & J. R.
Poppen
TOLERANCES TO VERTICAL ACCELERATION REQUIRED FOR SEAT
EJFCTION.
(Naval Air Experimental Station, Philadelphia, Pa.)
J. of Aviation Med.
18:88, 1947.

5,816
Watts, D.T., E.S. Mendelson, & A.T. Kornfield
1946
PILOT'S ESCAPE FROM
HIGH PERFORMANCE AIRCRAFT MECHANISM FOR DEVELOPMENT AND TEST OF
(Aero Medical Equipment Laboratory, Naval Air Experimental Station,
Naval Air Material Center, Philadelphia)',Report No. 1 TED No. NAM 256005,
20 Jan. 1947.
ASTIA ATI 206 052

ABSTRACT: Tests were conducted in the field of ejection for the following
purposes: (a) To investigate the operation of personnel ejection catapults
for use in escape from aircraft.
(B) To evaluate the safety and comfort of
such existing devices, viz. the Martin-Baker (MBA) multiple charge, slowly
accelerating practical factors affecting human comfort and safety during
upward ejection in a conventional aircraft seat with standard harness and
cushions.
(d) To estimate the upper limits of acceleration from seat to head
that may be tolerated for seat ejection.
(e) To obtain physiological information for the improvement or development of ejection seats.
A complete description of the tests and results is given in this publication.

5,817
Watts, D.T., E.S. Mendelson, & A.T. Kornfield
1947
HUMAN TOLERANCE TO
ACCELERATIONS APPLIED FROM SEAT TO HEAD DURING EJECTION SEAT TESTS;
PILOT S ESCAPE FROM HIGH PERFORMANCE AIRCRAFT MECHANISM FOR -DEVELOPMENT
AND TEST OF (Aero Medical Equipment Lab., Naval Air Experimental Station,
Naval Air Material Ctr., Pa.)
Project TED No. NAM 256005, Rept. No.' I,
Jan. 1947.
ASTIA ATI 206052
CONCLUSIONS:
Average subjects have repeatedly ridden on the MBA 40", 52"
and 60" catapults and have attained average velocities of 55.4, 63.4, and
60.4 ft/sec respectively.
Average maximum "G" recorded on the catapult seat

1,7112-

and the hip, shoulder and head of subjects have been 17.4, 19.9, 18'.5 and
17.0 "G" respectively.
These accelerations have not resulted in significantly
undesirable reactions and it is believed average aviation personnel could
tolerate such accelerations with no injury.
The T-2 catapult with a much faster initial rate of acceleration produces
unbalanced oscillations in the seat-cushion-subject mass system. This results
in excessive accelerations recorded on the subject and man's limitation is
approached while obtaining a maximum ejection velocity of 40 to 47.5 ft/sec
No conclusions can be made as to the absolutz optimum rate of seat acceleration for personnel ejection catapults.
However, from the practical standpoint these experiments have shown that seat acceleration rates up to 100,
"G" per second have not produced significant internal oscillations in the
seat-cushion-subject mass with resultant excessive accelerations on the
subject.
Acceleration rates of 100 to 200 'g" per second begin to elicit
excessive accelerations on'the subject and rates of 200 to 700 ",G" per second
lead to luch highly excessive acceleration on the subject that the performance
of any catapult with a given stroke is definitely limited.
This phenomenon
might be controlled to some extent by the use of highly damped cushions, but
the more logical point of control is in the catapult imparting the accelerations and it is believed that the present seat parachute and cushion is a
highly satisfactory cushioning system for ejection seats.
As shown under the condition of these experiments average men can safely
tolerate the acceleration required to obtain adequate velocity for seat
ejection.
It is expected that other problems associated with seat ejection
from aircraft can be solved.
This is borne out by the live ejection of
Lt. A.J. Furtek on 30 Oct. 1946. at an IAS of 250 mph.
(Author)

5,818
Watts, D. T., E. S. Mendelson, & H. N. Hunter
1947
CURTAIN AND ARM REST FOR USE ON EJECTION SEATS.
Station, Philadelphia, Pa.)
TED No. NAM 256005,

EVALUATION OF FACE
(Naval Air Experimental
Rept. No. 4, March 1947

ABSTRACT:
Experiments were conducted comparing arm rests and a face curtain
for use on ejection seats.
The curtain is pulled from above the head to the
level of the sternum. This fires the catapult, restrains the head and
partially supports the weight of the hands, arms and shoulders during the
following acceleration.
The curtain satisfactorily restrained the head and
shoulders at accelerations from 17 to 21 G. With arm rests undesirable
flexion of the body occurred at 10 to 12 G. Subjective reactions using the
curtain were much less -evere at the higher accelerations than they were at
the lower values using the arms rests.
It is concluded that the curtain is
absolutely essential and is more protective than arm rests for use on ejection
seats at accelerations up to 21 G.
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5,819
Watts, D.T., E.S. Mendelson, H.N. Hunter, A.T. Kornfield & J.R. Poppen
TOLERANCE TO VERTICAL ACCELERATION REQUIRED FOR SEAT EJECTION
The Journal of Aviation Medicine 18 (6): 554-564 December 1947

1947

ABSTRACT: The problem of bailing out of military aircraft and the desirability
of the ejection seat as a means of escape are discussed. A 105-foot test rig
Results are giver of sixty ejection
and experimentaliprocedures are described.
were exposed to maximum acceleration
subjects
volunteer
which
in
seat experiments
It is concluded that, under the conditin the range of approximately 18 to 21 g.
ions of the experiments, average men can tolerate this acceleration, which is
Careful recordings of catapult pressure
adequate to eject aviators from aircraft.
and resultant accelerations were essential for the control and analysis of the
Satisfactory instrumentation for this
forces to which personnel were exposed.
purpose has been assembled and its use described. The dynamic response of the
seat-cushionnsubject mass to the suddenly applied ejection force is analyzed and
.This analysis has led to the improvement of existing catapults and
discussed.
the development of new and superior ejection devices.

5,820
Watts, D.T., E.S. Mendelson and A.T. Kornfield
SUDDEN UPWARD ACCELERATION ON SITTING MEN.

1947
Am. J.

PRELIMINARY TESTS OF
M. Sc., 213:754

5,821
THE PERCEPTION OF OCULOGRAVIC ILLUSIONS BY
1962
Weaver, J. A., & R. F. Gray
NADC-MA
(Naval Air Development Ctr., Johnsville, Pa.)
INVERTED SUBJECTS.
6207; ASTIA AD-282 544; 6 July 1962
ABSTRACT: Four inverted subjects were exposed to varying centrifugal acceleraThey noted that as the centrifugal acceleration
tions on a human centrifuge.
varied, there was an accompanying variation of the visual vertical (oculogravic
As indicated by the oculogravic illusion, inverted and upright subillusion).
It was
jects are approximately equally sensitive to centrifugal acceleration.
found that the otolith organs are about as sensitive to lateral centrifugal
acceleration of inverted subjects as they are to lateral centrifugal acceleration
(AUTHOR)
of erect subjects.

5,822
Weaver, J., M. Rubinstein, C.C. Clark, & R.F. Gray
1962
ENCAPSULATION OF
HUMANS IN RIGID POLYURETHANE FOAM FOR USE AS A RESTRAINT SYSTEM IN HIGH
ACCELERATION ENVIRONMENT.
( Naval Air Development Center, Johnsville,
Pa.)
Report No. NADC-MA 6147, May 31, 1962.

ABSTRACT:
Molded seats and couches have the advantages of distributing
accelerative loads developed by the user's body across the maximum possible
area.
This report discusses experiments with complete encapsulation of
humans in rigid casts of polyurethane foam for periods of more than two hours.
The procedures discussed were judged by a subject to give better support in
an acceleration environment than other forms of human restraint tested at the
Aviation Medical Acceleration Laboratory, U.S. Naval Air Development Center,
Johnsville, Pa.
Considerable progress in solving the problems associated
with casting humans in this material was made during these experiments.
It
was found possible to form a complete rigid cast around a human in five
minutes and possible to remove this cast in less than three minutLs.
Subjects
have stayed encapsulated in foam casts for periods of up to 30 minutes without
special provisions for cooling.
Vestilatable garments permit persons to stay
The inmobilizaencapsulated in the foam for periods of at least two hours.
-tion leads muscle and joint pain which increases with time and sets limits
(Author)
on tolerance to being submerged in this type of rigid cast.

5,823
Webb Associates
1962
FORCE FIELDS
In:
NASA Life Sciences Data Book (National Aeronautics and Space Administration,
Washington, D.C.)
Contract NASr-89.
June 1962

ABSTRACT:
This handbook provides 28 pages of charts and summaries frpm' the
various force fields.
Areas covered include:
acceleration (experience, impact,
transverse G limits, acceleration terminology, variations in G tolerance, C
vector and consciousness, direction of force, maximum tolerable acceleration
profiles, G protection by water immersion); tolerance to tumbling; deceleration
(abrupt transverse, positive and negative G decelerations, tolerance to vertical
impact, human impact sensitivity, impact tolerance); G fields in rotating space
vehicles;, vibration, (response, tolerances, physiological effects, psychophysical
factors, performance functions, transmission, oxygen consumption, respiratory
ventilation, and tracking performance); resonance of the abdominal wall; oscillations; high dynamic pressures; and blast injury.

5,824
Webb,

L.S.
1954 NAVAL ORDNANCE LABORATORY MEMDRANvA, NAVORDS, AND REPORTS
PUBLISHED BY THE AERORALLISTIC RESEARCH DEPARTMENT OCTOBER 1945- DECEMBER
1953 (Naval Ordnance Lab., White Oak, Md.) 12 March 1954; Aeroballistic
research rept. no. 222; NAVORD rept. no.ý--3660- ASTIA AD-134-631 -___

__
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Webb, M.G.
1957 PILOT'S ABILITY TO ACTUATE COCKPIT CONTROLS UNDER G CONDITIONS
U.S. Naval Air Development Center, Johnsville, Pa.
NADC-MA-LR20 March 29, 1957
ABSTRACT: An F4D ejection seat with face curtain was mounted in the gondola of
the AMAL centrifuge, facing outward and the face curtain was connected to the
control circuit of the centrifuge in such a way that pulling the face curtain
stopped the centrifuge.
One series of five runs was conducted with a build-up
to peak G on each run of 12.5 seconds, at which time a signal was given and the
subject activated the curtain handle.
Maximum G on the first run was 2.5 G, and
increments of 0.5 were used on subsequent runs until the fifth run, at which
time the subject failed to reach the face curtain at 4.5 G. This failure at
4.5 G was attributed to a deficiency of the present safety harness system,
leading to the possible conclusion that the presantly-used safety harness
system, when used in conjunction with the face curtain ejection seat firing
mechanism, may prove to be outmoded.

5,826
Webb,

M. G.
1958
SOME EFFECTS OF ACCELERATION ON HUMAN SUBJECTS.>
(Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5812; ASTIA AD-209 082;
30 Sept. 1958
See also J. Avia. Med. 29(12):879-884

ABSTRACT:
The most important physical effects of acceleration on human subjects
as observed at the Aviation Medical Acceleration Laboratory are presented in this
report.
Damage to the peripheral superficial veins can be prevented with adequate counterpressure with elastic bandages.
By carefully choosing and monitoring
subjects it should be possible to prevent cardiac emergencies.
Observations
suggest that aviators who experience unconsciousness in flight due t- acceleration
should not land itmnediat /, but should stay aloft for some time if fuel aboard
will permit it.
A definite study should be done to determine this.
Serious
damage to the labyrinth may be prevented by early recognition of danger signs.
Further studies will undoubtedly reveal the best orientation of the human body
in a G field to prevent chest pain. The intestinal bleeding and chest pain which
occur in vibration studies in'icate the need'for extensive animal research in
this relatively untouched are. of investigation.
(AUTHOR)
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Webb, M. G.
1958
SOME EFFECTS OF ACCELERATION ON HUMAN SUBJECTS
J. Avia. Med. 29(12):879-884
See also (Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5812;
ASTIA AD-209 082; 30 Sept. 1958
ABSTRACT: The most important physical effects of acceleration on human subjects
as observed at the Aviation Medical Acceleration Laboratory are presented in this

.1,716
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report.
Damage to the peripheral superficial veins can be prevented with adequate counterpressure with elastic bandages.
By carefully choosing and monitoring
subjects it should be possible to prevent cardiac emergencies.
Observations
suggest that aviators who experience unconsciousness in flight due to acceleration
should not land immediately, but should stay aloft for some time if fuel aboard
will permit it.
A definitive study should be done to determine this.
Serious
damage to the labyrinth may be prevented by early recognition of danger signs.
Further studies will undoubtedly reveal the best orientation of the human body in
a G field to prevent chest pain.
The intestinal bleeding and chest pain which
occur in vibration studies indicate the need for extensive animal research in
this relatively untouched area of investigation.
(AUTHOR)

5,828
Webb, M.G. & R.F. Gray 1958 HUMAN TOLERANCE TO HIGH ACCELERATION STRESU.S. Naval Air Development Center, Johnsville, Pa.
NADC-MA-LR52 May 2, 1958
ABSTRACT: Three human subjects, submerged in water to eye level while in a
sitting position in a tank, were exposed to positive G levels up to 16 G on the
50-foot centrifuge at AMAL.
The acceleration followed a sinusoidal pattern as
a function of time, increasing in amount for 12.5 seconds.
The subjects held
their breath during the runs which were carried out using the tank used by Code,
Wood, and Baldes in 1942 at the Mayo Clinic.
At that time they used submersion
to the level of the third rib and obtained about 1.7 G protection.
The present
study sought to increase G tolerance by using water pressure to compress the air
in the chest.
It was expected that the air pressure in the chest would exert
counter pressure against the hydrostatic pressures within the circulatory
system of the chest and thus reduce expansion of the circulatory system during'
rariods of increased acceleration.
Peripheral light loss was used as the endpoint.
Exposures of subjects to acceleration began at a level of 1.5 C and increased by
0.5 G units.
The maximum acceleration to which subject MGW was exposed was 10.0
G, subject HE, 10.5 G, and subject FG, 16.0 G. For subject FG, whose normal G
tolerance unprotected was 3.25 G, this amounted to an increase in G tolerance cf
12.75 G, a record for positive acceleration in this degree at this time.

5,829
Webb, M.G., & R.F. Gray
1958
PRELIMINARY STUDY OF G TOLERANCE OF A
SUBJECT IN THE G CAPSULE, PRONE POSITION.
(Naval Air Development Ctr.,
Johnsville, Pa.)
Letter Rept. TED ADC AE-lAIl, Serial 0568, 8 July 1958.
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Webb,

PROTECTION AGAINST ACCELERATION BY WATER
1959
M. G., & R. F. Gray
Society Semi-annual Meeting, 8-11 June
Rocket
American
(Paper,
IMMERSION.
Society Paper 805-59, June 1959
Rocket
American
Calif.)
1959, San Diego,

5,831
A NEW METHOD OF PROTECTION AGAINST THE EFFECTS
1960
Webb, M. G., & R. F. Gray
Amer. J. Cardiol. 6(6): 1070OF ACCELERATION ON THE CARDIOVASCULAR SYSTEM.
1077, Dec. 1960
A closed wat'er-irmmersion system for the protection of the cardiovascuABSTRACT:
of acceleration is
lar system of human centrifuge subjects against the effects
The first
as 31 g.
high
One subject was exposed to accelerations as
described.
respiratory
high
to
due
subject had frontal sinus hemorrhage at 28 g, possibly
'found to be
system pressure used to protect the chest but which was later
The third subanxiety.
to
The second subject stopped at 26 g due
unnecessary.
The
injury.
without
seconds
5
'ct successfully sustained a 31 g exposure for
sinus
frontal
was
dysfunction
only c~earcut evidence of cardiovascular system
An additional advantage of the system was found to be that movement
hemorrhage.
(AUTHORS)
of the extremities during high accelerations was not hindered.

5,832
Webb,

END POINTS FOR ACCELERATION TOLERANCES ON THE CENTRIFUGE.
1961
M. G.
ed., Bio-Assav Techniques for Human Centrifuges and
'P.,
In Cergoret,
(London, New York, Paris:
Physiological Effects of Acceleration.
Pp. 59-64.
AGARDograph 48.
Pergamon Press, 1961)

The intent of this paper is to indicate that the ultimate goal
ABSTRACT:
for those working in the field of acceleration is to be able to test on the
centrifuge the ability of man to perform his total task in the total et&vironNot until this happens will centrifuge personnel be able to perform
ment.
their dual function of providing accurate, adequate data for the engineers
who will design future vehicles, while simultaneously working to increase man's
tolerance to acceleration.

5,833
Webb,

1959 HUMAN TOLERANCE AND PROTECTIVE CL THING
P.
7 Oct 1959
Annals New York Acad. Sc. ,82...(3): 714-723
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Webber, D. A.
1956
ACCELERATION MEASUREMENTS DURING DROP TESTS.
(Royal Air Establishment, Great Britian, Farnborough)
TN STRUC.
July 1956

198,

ABSTRACT:
Test results of an extensive drop-testing program on a complete
aircraft into which four types of accelerometers were fitted. The obtained
acceleration readings and the relative merits of the four instruments designed
for this special purpose are compared.

5,835
Webster, A.P.
n.d.
ACCELERATION in Human Engineering Bulletin 55-5 H
(Flight Safety Foundation, New York,,California)
ABSTRACT: 'The Human Engineering Bulletin is prepared to assist designers and
engineers to incorporate physiological and psychological data in aircraft destgo
as a means of advancing aviation safety.

5,836
Webster, A.P.
1947
FREE-FALLS AND PARACHUTE DESCENTS IN THE STANDARD
ATMOSPHERE.
(National Advisory Committee for Aeronautics, Wash., D.C.)
NACA TN 1315, June 1947.

ABSTRACT: With the advent of high-altitude flying, hazards not previously
encountered in the event of bail-out became of extreme importance.
Without
oxygen, consciousness is lost very quickly.
The extreme cold necessitates the.
wearing of heavy flying suits which not only encumber the jumpe'r but increase
his weight. The duration of the descent subjects the jumper to anoxia and cold.
In order to have a background for answering some of the arising questions on
free-falls, information was obtained On altitude, velocity and time relationships
for free-falls and open parachute descent.
Values were tabulated for the
situation in which the weight of the jumper equals the drag in the standard
atmosphere.

5,837
SUGGESTED ALTITUDE VS. VELOCITY
1949
Webster, A.P. & H.A. Smedal
TOLERANCES FOR PARACHUTE OPENING SHOCK.
U.S. Navy Medieal News Letter, 10:1-6. March - April 1949.
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TIME OF CONSCIOUSNESS DURING
Webster, A.P. and D.E. Reynolds 1950
J. Aviat. Med., 21:237
EXPOSURE TO VARIOUS PRESSURE ALTITUDES.

5,839
HIGH ALTITUDE-HIGII VELOCITY FLYING WITH SPECIAL REFER1950
Webster, A. P.
OUTLINE OF HUMAN PROBLEMS.
I.
ENCE TO THE HUMAN FACTORS.
89.
21(2):82-84,
Med.
J. Aviation

5,840
HIGH ALTITUDE, HIGH VELOCITY FLYING
1950
Webster, A. P. & 0. E. Reynolds
II. TDM OF CONSCIOUSNESS
WITH SPECIAL REFERENCE TO THE HUMAN FACTORS.
DURING EXPOSURE TO VARIOUS PRESSURE ALTITUDES.
J. Aviation Med. 21(3):237-245.

5,841
HIGH ALTITUDE-HIGH VELOCITY FLYING WITH REFERENCE
1953
Webster, A.P.,
IV. OPENING SHOCK OF PARACHUTE DESCENTS.
TO THE HUMAN FACTORS.
J. Aviation 'Med. 24(2):189-199
The opening shock of standard American parachutes is shown to
SUMMARY:
increase directly with the fourth power of the velocity (true air speed) of
the jumper when the parachute opens; to increase directly with the weight
of the jumper; and to increase directly with the mass density of the air,
The equation for the opening shock
i.e., dezrease with increase in altitude.
is of the form P - AWV.V
where P is the opening shock in pounds; W is the weight of the jumper in
is the
pounds; p is the mass density of the air in slugs per cubic foot;
of
multiples
in
shock
opening
the
G
is
per
second;
feet
in
opening velocity
g, the acceleration due to gravity; and A is a constant depending on the type
This constant has been estimated to be 3.964 x 10 , 3.441 x
of parachute.
10 , and 5.386 x 10 for 24-foot nylon, 28-foot nylon and 28-foot silk paraIf the jumper is fallLng at equilibrium free-fall
chutes, respectively.
velocity when the parachute opens, the opening-shock may be obtained from the
equat on P = BWVp' or G = BVF.'where VF is the free-fall equilibrium
velocity, and B is a constant depending on the type of parachute.. This
constant has been estimated to be 0.0488, 0.0575, and 0.0785 for 24-foot
For a
nylon, 28-foot nylon, and 28-foot silk parachutes, respectively.
and mass
velocity
the
between
relation
the
criterion,
G-tolerance
constant
form
the
of
is
(altitude)
air
the
of
density
S......
- ( F.C .
.. . . ..... . . ..

. 1,720
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where C is a constant depending on the type of parachute and the value of
G selected.
For a 200-pound jumper with a 20 G criterion and a 28-foot nylon parachute,
the constant C is estimated to be 5.812 x 106; and for a 30G criterion,
Using this latter equation and constants a velocity-altitude
8.718 x 1 0 b.
tolerance table and chart were prepared showing a SAFE REGION production
of 20 G or less, a DANGEROUS REGION PRODUCING 30 G or more, and BORDERLINE
REGION producing between 20 and 30G

5,842
ACCELERATION
1954
Webster, A. P., & H. N. Hunter
J. Avia. Med. 25(4):378-379, Aug. 1954
See also (Naval Air Development Ctr., Johnsville,
March 1954

Pa.) NADC TR-

(1) relationship
ABSTRACT:
A table is presented containing the following data:
between, the different types of acceleration (positive, negative, transverse prone,
fluctuating positive, and cyclic) and'direction of body movement, type of
aircraft maneuver, and tolerance limits under various degrees of experimental
exposures in man; and (2) pathological effects on animals of varying degrees of
various types of acceleration.

5,843
1956
Webster, A.5.
March 1956

ACCELERATION LIMITS OF THE HUMAN BODY Aviation Age,

5,844
1952 EFFECTS OF ACCELERATION UPON CEREBRAL
August
Wechsler, R. L.
DEVELOPMENT OF A
PH1ASE 1.
'TABOL[SM AND CEREBRAL BLOOD FLOW.
•EW METHOD FOR CONTINUOUS IFASUREMENT OF CEREBRAL BLOOD FLOW IN
(Rept. NM 001 060.03.01)
NADC-MA-5202
11UMANS JNDER ACCELERATION.
5 Aug 1?52.

ABSTRACT: The radioactive krypton (KR) method was developed for the
This method
investigatio of cerebral circulation during acceleraLion.
is similar S. S. Kety's nitrous oxide method, substituting K79 for N2 0.

.1.721

It

permits measurement of cerebral blol

-

flow as often as 2-4 times in

30 seconds.
The maximum amounts of KR
to which a normal subject
would be exposed during the inhalation of Kr 7 9 (in concent~rations of
100 microcurie per liter)
for 20 minutes was calculated to be 300 and
250 uc. in the lungs and in the remainder of the body, respectively.
A scintillation counter, with a thallium-activated, Nail crystal, will
be used to record the Kr 7 9 y - rays. (TIP abstract, modified).

5,845
Weddell, F.J. Jr.
1945
(INSTITUTE OF HYGIENE)
Subcomm.)
Report #28,

REPORT ON TARGET 24/17e, GOTTINGEN, GERMANY.
(War Dept., Combined Intelligence Objectives
20 April. 1945

5,846
Weed,

L. H.
1927 EXPERIMENTAL STUDIES OF INTRACRANIAL PRESSURE.
AN
iNVESTIGATION OF THE MOST RECENT ADVANCES.
Proceedings of Associaticn
for Research in Nervous and Mental Diseases, New York, Dec. 26,
29, 1927, 8(3):53.

5,847
Weil,

Joseph 1',02
Rept.
(NASA,

REVIEW OF TILE X-15 1•RWGRAN
No. NASA TN D-1278. Washington,
FLIGfIT RESEARCiH CE.7ER.Edwards.

June., 1962
Calif.)

5,848
Weick, Fred E.
SAFETY AND CRASH SURVIVAL ASPECTS OF PAWNEE DESIGN.
Flight Safety Foundation.
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Weiner, J. & M.C. Leikind, ed. J.R. Gibsou 1952 VISIBILITY - A BIBLIOGRAPHY
(The Library of Congress Reference Department Technical Information
Division) July 1952; ASTIA AD-105 57

ABSTRACT:' The bibliography is intended to provide reference information and
background material for the many research and development projects in the
It provides a
field of vision being sponsored by the Vision Committee.
survey of much of the literature published from 1925 to 1950 inclusive on the
subject of visibility as influenced by the various physical, psychological,
and physiological fac ,A. inherent in the observer, target, background and
atmosphere, and the engineering applications of visibility data. Such matersi,
as optical physics, the anatomy and physiology of the eye, pathological effects
on vision and routine optometrical theory has been excluded.

5 ,8•,'

Weiner, ,M. 1955 EFFECTS OF TRAINING, IN SPACE ORIENTATION ON PERCEPTION OF THE
UPRIGHT J. Exp. Psychol 49:367-373

5,851
1958 INVESTIGATION OF TH1E PRINCIPLE OF CONTROLLED
Weinstock, M. and W. Boaz
ACCELERATION OPERATION OF PERSONNEL ESCAPE CATAPULTS
(Pitman-Dunn Laboratories G-oup, Frankford Arsenal, Philadelphia 37, Pa.)
,cmorandum Report No. MR-712, WADC TN 58-372, MIPR 33-600-8-1375A-178,
FA Subproject No. C180, OCO Project No. TSI-15, DA Project No. 502-06-001,
October 1958, ASTIA AD 207612
ABSTRACT: The Pitman-Dunn Laboratories Division of t_ ,nkford Ars nal de-igned
a pressure-sensitive relief valve in compliance with a request by the Wright
The basic project (TSI-15-C180) was aimed at developing
Air Development Center.
a propellant charge for use in the M5 cacapult in order to obtain a safe personnel
ejection from an aircraft at runway level; the relief valve was conceived as
The relief valve maintains
an alternate means of obtaining this capability.
the gas at the pressure level required for optimum acceleration of the catapult
In this configurby venting the excess gases formed duriig the catapult stroke.
ation, the catapult propellant charge must be great enough to produce abovenormal oper'ating pressures over the range of operating temperatures, thus
insuring, throughout the stroke, an abundant supply of gas for regulation by the
The test firings demonstrated that the pressure relief valve
relief valve.
The test results established the soundress of the
functioned satisfactorily.
DrinciDle of controlled-acceleration operation in pcrsonnel escape catapults.

.. 1,723'-

5,852
1959
Weinwurm, G. F.
AST:A AD 221 123.

X-15 WINDBE&ST TEST.

Rept.

no. APPTC TN-58-42;

ABSTRACT: The X-15 windblast tests performed on the Air Force Flight Test
Center High Speed Track are analyzed to supply aerodynamic load information
for the seat, and point out a number of deficiencies in the system. These
include malfunction of the fin locking mechanism, oscillation of the extended
skip flow generator, weakness of the parachute package, tendency of several
parts of the seat to puncture the pressure suit, and material failure of the,
survival garment at a number of points. (Author) (See also AD 201 282)

5,853
Weis,

1963
HUMAN RESPONSE
E. B., J. W. Brink-ley, N. P. Clarke, & W. E. Temple
(Paper, 34th Annual Meeting of the Aerospace Medical
TO LATERAL IMPACT.
Association, Statler-Hilton Hotel, Los Angeles, Calif., April 29-May 2, 1963)

ABSTRACT: Thirty-two tests of human response to lateral impact were conducted
This study was a joint effort between NASA
(15 rightward and 17 leftward).
(Manned Spacecraft Center) and this Laboratory,'conducted in order to furnish
previously undefined criteria for tolerance to impulsive loads applied through
the Y axis for the purposes of attenuator design.
The acceleration impulses were applied or. the Vertical Deceleration Tower
The VDT water brake produces an approximately triangular
at this Laboratory.
The series of graduated tests reached a
acceleration pulse after a free iall.
maximum of 20 g peak acceleration, 22 fps impact velocity, 1,500 g per second
onset rate, and pulse duration of 120 milliseconds (exclusive of free fall).
Although human tolerance was not reached in these tests, a clinical evaluation of
physiological response will be presented irn consideration of potential tolerance
The restraint system (,integrated shoulder, chest, lap, thigh,
liiiiiting factors.
and ankle straps) and the support system (microballoon couch) will be discussed
and criticized on the basis of subjective response and force and acceleration
The method and current status of mathematical analysis and mechmeasurements.
"ngn oaf human response to this stress will be presented.
an.aal ia
5,854

Weiser, H.I.
Harefuah

1959
57:61-2,

VERTIGO OF CERVICAL ORGIN.
2 August 1959

5,855
1957
UIVAGI NO TEMAT FIZJOMECHANIKI KREGOSLUPA(Remarks on the
Welsflog, G.
physiomechanics of the spine)
Polski Przeglad Radio logiczny(Warszawa) 21(3): 141-58 May-June-1958-----------
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Weiss, H. S., R. Edelberg, P. V. Charland & J. L. Rosenbaum
1954" THE PHYSIOLOGY OF SIMPLE TUMBLING.
FT. II.
HUMAN STUDIES.
(Wright Air-Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 53-139,
Pt. 2; Jan. 1954.
ASTIA AD 36 305.
(Supersedes WADC TR 53-139, Pt. 2;
ASTIA AD 27 890.)
ABSTRACT: In order to assess the tolerance limits to head-over-heels rotations
or flat spins, as likely to be encountered in escape from aircraft, human subjects
were spun on the horizontal spin-table. The experiments were guided by previous
animal investigations but runs on human subjects were limited to 125 rpm because
of the onset of pressure pain in the head or feet. During the spin, the physiological behavior of the humans closely resembled that of the dogs and, on the
basis of this, curves for the responses of humans at speeds up to 110 rpm were
extrapolated to the level of circulatory failure. By this procedure, it was
estimated that the border line of unconsciousness would be reached after three to
,ten seconds of rotation at 140 rpm and complete unconsciousness after three to
ten seconds at 160 rpm with the center of 'rotation at the heart. The data, together with performance tests and the observation of conjunctival petechiae, were
used to determine the time intensity areas of safe and dangerous rotations.

(AML)

5,857
Weiss, H. S., 1955.
26(3) :206-213.

THE HUMAN ELECTROCARDIOGRAM DURING TU'BLING.

J. Aviat. Ved.

SUX-ARY: Vector analyses were made of simultaneous iimb and precordial electrocardiograms tken from normal males ex.posed to the stress of tur, lnrg. For tle.
range of tumbling exposures employed (limited by the appearance of conjunctival
petechiae and/or pain), the ZCG records do not indicate any ipairrmnt of, cardiac function;'the top speed attained was 188 r.p.m. (for three seconds), center
of rotation (C/A) at the heart, and 93 r.p.m. (for three seconds), C/F at the
iliac crest.
'With the C/R at the heart, the only consistent effects noted were
a clockwise rotation of the mean rRS ano T vectors in the frontal plane, an increase in heart rate, and a prolongation of the corrected Q-T intervals. The degree of clbckwise rotation was related to the speed of tumbling and the starting
position of the electrical axes. With the C/R at the iliac crest, counterclockwise rotation of the 4RS vector in t.e frontal plane, a slight widening of the
URS-T angle in the frontal-plane, a decrease in heart rate, and shortening of the
corrected Q-t Interval were noted.
The rotation of the U.S vector with either C/a is best interpreted on the
basis of the anatomical movements of the heart. The widening of the QRS-T angle
and the changes in the corrected Q.T intervals are discussed in term 'of a
'possible effect of tumbling on myocaroial f.nction.

-
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1959 BIOLOGICAL EXPERIMENTAL
Weisler, A. C., & C. C. Haygood
ACCELERATION ENVIRONMENT JUPITER MISSILE AM-18 (Flight Evaluation
Branch, Aeroballistics Lab., DOD, Army Ballistic Missile Agency,
Redstone Arsenal, Alabama), Report No. DA-TM-87-59, 10 July 1959.
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Weissler,. A. M.,

J. J. Leouard,

and J. V. Warren

AND ATROPINE ON THE CARDIAC OUTPUT.

1957

J. Clin. Invest.

EFFECTS OF POSTURE
36:1656.

5,860
Weiss, D. E.

1947

DESIGN AND APPLICATION OF ACCELEROMETERS.

Proc.

SESA

IV(2)
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Weiss, H. S., R. Edelberg, P. V. Charland, and J. I. Rosenbaum. 1954.
25(l):5-22.
Med.
Aviat.
J.
.V)LINO.
AND HXLrN RzACTICNS TO RAPID
ejection or
SU:.'RY: Rates of tumbling between 180 and 240 rpm following seat
an escaping
to
during free-fall have been reported and may be a source of danger through the
(CtA)
rotation
crewman. Anesthetized dogs spun about a center of
speeds higher
heart exhitit signs of circulatory collapse and severe hypoxia at
with
interfere
not
does
C/R
the
of
than 1O-150 rpm. While caudad displacement
sevdisplay
situation
this
in
animals
the
extent,
the circulation to as great an
were
the heart
ere edema and hemorrhage in the head region. Human spins about
pain and hemorof
because
rpm
90
to
crest
iliac
the
limited to 125 rpm and about
encountered at
rhage in the head region. The degree of circulatory impairment
speeds on the
the3e speeds was not serious. Neverthel3s.s, extrapolation to higher
under
conditions
of
ba-is of comparison with animal studies led to the prediction
conjunctival
for
curves
which circulatory collapse would occur. Strength-duration
at 90 rpm to two
petechiae in humans were established, ranging from three seconds with the C/R at
higher
rpm
25-30
minutes at 50 rpm, C/R at iliac crest, and from
indicate that these curves
the heart. Blood pressure, ECG and performance analysis
exposures to tumbling
unsafe
oossiblv
from
can be used to differentiate known safe
'g' field, was
linear
a
of
absence
the
in
tumbling
is,
that
On•y simple tumbling,
only to the
applicable
considered in this study. Th, results therefore are strictly
ends, or
stream
air
the
in
post ejection tumbling which oErsists after deceleration
to tumbling that occurs in free fall.
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Welch, B.E.
1962
PHYSIOLOGIC NECESSITIES IN SIMULATED LUNAR FLIGHTS
In USAF School of Aerospace Medicine Lectures in Aerospace Medicine,
1962.
Pp. 77-96
ABSTRACT: The primary purpose of including man in a space mission is to
utilize man's full and unique capabilities toward successful mission completion.
This means, therefore, that the man portion of the space mission must be at
maximum effective performance consistent with the mission profile.
To insure
that man will be at maximum effectiveness, it is necessary to satisfy the
various physiologic requirements that man places on the space vehicle system.
These ,physiologic requirements are not necessarily unique to space operations
and, for this discussion, will be classified somewhat arbitrarily into atmospheric and metabolic requirements.
This paper will be divided into two parts;
the first consisting of a brief discussion of the physiologic necessities and
the second consisting of data collected during space cabin simulator experiments.

5,863
Welle, B.
FBIS,

1962
COSMONAUT TRAINING PROGRAM
USSR & East Europe, Nr. 70, April 10, 1962

ABSTRACT:
Special efforts are surely being made to improve2 the, training program
of future cosmonauts.
German Titov experienced several disturbances--slight
vertigo and sickness.
This was probably because of the influe,'ce of weightlessness on the middle ear, the organ of equilibrium.
This effect disappeared almost
completely when Titov assumed his normal resting position and made no strong movements with his head.. Experts are now investigating whether this is a biological
effect, or an individual peculiarity of Titov's.
A scientist stated that better
methods will strengthen the organ of equilibrium.
In other words, cosmonauts must
spend even more time than previously on rotating disks and swings, Qn apparatuses
which move in three directions simultaneously.
If, despite all training, the
troublesome effects show up during future flights, if they interfere with the
ability to work of the cosmoaauts, then--the principle possibilities are already
known--artificial gravity wil~l be creaped in the space crafts which will amount
'to about one-fourth or even only one-tenth of the Earth's gravity.
Currently,
stress is laid on cosmonauts exercising under considerable weight.
(CARl)

5,864
Wells, H. S., J. B. Youmans, & D. G. Miller
1938
TISSUE PRESSURE (INTRACUTANEOUS, SUBCUTANEOUS, AND INTRAMUSCULAR) AS RELATED TO VENOUS PRESSURE,
CAPILLARY FILTRATION, AND OTHER FACTORS.
J. clin. Invest. 17:489-499
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Wells, J. Gordon and La~urence E. Morehouse 1950
ELECTRCMYOGRAPHIC SIUDY OF TRE
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)
EFFECTS OF VARICUS HEAV,4UARD ACCZEZRATIVE
PEPFOR' STNDAPUDIZED PULLS ON AN AIRCRAFT CONTROL STICK.

J.

Aviat. Med.

21(1):48-54.
StJ^.,IARY: Electromyographic analysis of the activity of the biceps brachii, triceps brachii, and latissimus dorsi during 10, 20, 30, 40, and 50 pound pulls on
an aircraft control stick under conditions of 1, 2, 3, 4, and 5 g wer& made on
a well-trained subject who exerted pulls with his arm held in a flexed position.
TZhese observations were repeated with the arm held in an extended position and
again in an intermediate position. The findings are summarized as follows:
1. The biceps brachii, triceps brachii, and latissimus dorsi act as co-contractors
in exerting a pull on an aircraft control stick, The extent of the contribution
each muscle rakes to the total action is altered when the arm position is changed.
,•aen the arm is' pulling in an extended position, the biceps brachii dominates the
action. With the arm held in flexion or 1n an intermediate position during the
action.
pull, tae triceps brachii is brought strongly into
2. "-he effect of neadward acceleration on stick lull is to increase the ' acdurin, te lict
pulls (10 to S)
20 pounds) and least during heavy pulls (40 to
.
n,
Thiae effect of headwrard acceler-tion on muscular activity is least when
the arn is held in a position intermediate between flexion and extension.
4. the decrease in muscular activity required to exert Iyalls on an aircraft contrul stick as -Ut arm position is shifted from flexion to extension
is proportional to calculated values of increased involuntary pull due to
•.a-uity as hie arm position is shifted from flexion to extension.
r.
he linear relationship between calculated values of involuntary pull
and cxperiental values of myographic activity indicates that the reduction in
pullin: effort as the arm is extended frum a flexed position is a dynamic, not
a pýysiolojicai phenomenon.
6. As far as muscular dyrar-dics is concerned, the best arm position of a
pilot seated in a conventional upright position and operating a control stick
is one which is intermediate between flexion and extension.
The stick should
be loaded from 40 to 50 pounds as the muscular adjustment to headward acceleration is minimal under these conditions.

,.5,866

Wells,

R..
1961
:-.ton, Mass.,

ALIVE IN SPACE:
THE SCIENCE OF BIO-ASTRONAUTICS
Little, Brown and Co., 1961)

ABSTRACT:
This is an illustrated treatise on space flight dealing with the
space instruments, space mechanics, space vehicle, weightfollowing topics:
lessness in space, living in space, safety in space, crewmen in space, man's
mind in space, training for space, science in space, and the will to space.
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Wendt, G. R.
1944
STUDIES IN MOTION SICKNESS:
I. A STUDY OF THE SUBJECTIVE
EFFECTS OF SMALL DOSES OF BENZEDRINE SULPHATE ON INDIVIDUALS SUSCEPTIBLE
AND THOSE NON-SUSCEPTIBLE TO MOTION SICKNESS, INCLUDING OBSERVATIONS ON
PSYCHOGENIC SYMPTOMS.
(Civil Aeronautics Administration, Washington, D.C.)
Dec. 1944; Rept. No. 40
SUMMARY:, In the following investigation the experimenters selected, by means of
a motion-sickness history questionnaire and by interview, 19 college students
who were susceptible to motion sickness and 20 who had never been motion sick to
any degree, and who were free of illness or other physiological abnormality.
Each subject-served three days, taking a capsule with breakfast.
One day each
received 2.5 mgm. benzedrine sulphate.
On days 2 and 3 each received either a
placebo or benzedrine (lmgm. per 30 lbs. of body weight).
The subjects were told
that they were getting two different "drugs." Twice each day (before lunch and
after dinner) each subject completed a 29-item questionnaire concerning subjective
effects.
Twenty of these items were of the kind, "have you drunk (a) more water
than usual_,
(b) less water than usual
, (c) same amount
of water as usual
?" Questionnaires were scored both in terms of
total number of abnormal items and in terms of preponderance of items in the
direction expected after benzedrine.
Under the conditions of the experiment the questionnaire method was of almost
no value for the detection of drug effects.
There were as many abnormal 'items
checked on the placebo day as on the drug day, anc for the total group the
nature of the abnormalities reported on the benzedrine day was only slightly
more in the direction of the expected benzedrine effect than on the placebo day.
The group of subjects susceptible to motion sickness checked approximately three
times as many symptoms as the group of non-susceptibles on each of the three
experimental days.
When asked to note their most prominent symptoms the susceptibles wrote in approximately twice as many as the non-susceptibles.
A comparison of the kinds of symptoms reported by susceptibles and non-susceptibles on benzedrine and placebo days showed:
(I) that of the 19 susceptibles,
12 reported a greater excess of benzedrine symptoms on the henzedrine day, 3 on
the placebo day, 1 reported no difference, and 3 reported no symptoms on either
day; and (2) that of the 20 non-susceptibles, 2 reported a greater excess of
benzedrine symptoms on the benzedrine day, 6 on the placebo day, 4 reported'no
difference;

and 8 reported no symrptoms on either day.

(CAA)

5,868
Wendt, G. R.
1944
STUDIES IN MOTION SICKNESS: III. A NOTE ON AN UNSUCCESSFUL
EFFORT TO INVESTIGATE THE EFFECTS OF TEMPERATURE ON VESTIBUIARLY INDUCED
NAUSEA.
(Civil Aeronautics Administration, Washington, D. C.) Dec. 1944
Rept. No. 40
SU"1ARY:
The Note on an Unsuccessful Effort to Investigate the Effects of
Temperature on Vestibularly Induced Nausea summarizes two limited investigations
in which the effects of environmental temperature on motion-sickness rates were
studied. Subjects selected on the basis of motion-sickness history inventory

-
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One group
scores were 'matched and divided into two groups of 16 subjects each.
was subjected to a modified form of the Dorcus tilting procedure at a room
temperature of 70 degrees F. and the other group was subjected to the same proWhile the subject was lying
cedure at a room temperature of 90 degrees F.
supine and before being tilted upright, his ear canal was irrigated with ice
water, however, only 2 cases of vomiting and 4 cases of subjective nausea were
Since it was suspected that the low sickness rate might be a consequence
obtained.
of malfunction of the irrigator a check experiment at a room temperature of 80
degrees F. was run, using 9 of the men who had shown no symptoms of illness, employing an irrigator of different design. This device insured massive irrigation of
Two of the subjects, vomited, 4 were nauseated, and 3
the far end of the canal.
were without symptoms of sickness. (CAA)

5,869
1946 AIRSICKNESS AMONG SEVENTY-ONE STUDENT PILOTS AND FIFTEEN
Wendt, G.R.
INSTRUCTORS AND ITS RELATIONSHIP TO PREVIOUS HISTORY OF MOTION SICKNESS
(CAA Div. Res.) Report No. 60, April 1946

5,870
1946
STUDIES IN MOTION SICKNESS: III. AIRSICKNESS AMONG SEVENTYoendt, G. R.
ONE STUDENT PILOTS AND FIFTEEN INSTRUCTORS AND ITS RELATIONSHIP TO PREVIOUS
(Civil Aeronautics Administration, Washington,
HISTORY OF MOTION SICKNESS.
D. C.) April 1946; Rept. No. 60
SLUMMARY:
A questionnaire was administered to seventy-one civilian student pilots
in the Civilian Pilot Training program of the CAA and to fifteen instructors
in the same program. This required them to report the frequency and degree to
The
which they had been airsick, and the conditions under which it occurred.
questionnaire included an inventory of motion sickness on boats, trains, autos,
The percentage frequency of airsickness was: vomiting,
and other devices.
students 16%; instructors 207; lesser sickness, students 527.; instructors 67%;
An a priori scoring key was applied to
not sick, students 32%/; instructors 13%.
the inventory of motion sickness on devices other than planes, and the writer
sorted the questionnaires into categcries of comparable airsickness records.
The correlation of motion sickness-inventory score and airsickness category was
The pilots
.73 in the case of student pilots and .34 in the case of instructors.
attributed tLhEir airsickness in large part to training maneuvers, especially when
(CAA)
long continued, and to a lesser extent to other causes.

./
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Wendt, G. R.
1946
STUDIES IN MOTION SICKNESS: STUDIES OF SOMATIC, PHYSIOLOGICAL, AND PSYCHOLOGICAL CORRELATES OF HISTORY OF MOTION SICKNESS.
(Civil
Aeronautical Administration, Washington, D. C.)
Rept. No. 66; Aug. 1946
SUMMARY:
This paper consists of'brief reports of methods and results of early
attempts to discover somatic, physiological, and psychological, correlates of
history of motion sickness.- Results on more than 200 variables are presented,
showing their frequency of occurrence as related to history of motion sickness.
Sdme of the variables were obtained from personnel records, some from laboratory
investigations, and some from questionnaires.
In general, the purpose of this
paper has been to give indications of what may be expected from further research.
(LAA)

5,872
Wendt,-G. R.
1946
STUDIES IN MOTION SICKNESS:
I. FREQUENCY OF SUSCEPTIBILITY
(Civil Aeronautics Administrati'on,
TO MOTION SICKNESS AMONG YOUNG ADULTS.
Apr. 1946; Rept. No. 60
Washington, D. C.)
ABSTRACT: A series of questionnaire surveys was made by means of which the
frequency of susceptibility to motion sickness among young adults was estimated.
The groups reported in this study included seven groups of college students and
a group of airline stewardesses.
The questionnaires included items on sea, train,
auto, street car, and bus travel, and on elevators, lawn awings, and amusement paik
devices.
Four forms of questionnaires were used.
Some groups were assembled for
questionnaire; others completed it without supervision.
The results have been
presented for normative purposed.
Such forms are useful both in the evaluation of
the practical importance of the problem of motion sickness and for guidance in
construction of motion sickness inventories or estimates of their possible usefulness as predictive devices.
According to the ov r-all data, taking no account of type of subject or form of
question, among trL sportation devicei boats were most frequently rated as
'nauseating, 42%; then buses, 25%; autos, 24%; street cars, 11%; and finally trains,
107..
The obtained percentages varied, however, depending upon the form of the
ouestion.
7nr instance, the reported frequency of susceptibility on boats was
53% when the subjects were asked to report whether they had ever, at any age, been
"susceptible and were required to answer for each of three or four age periods;
46% when asked a similar question requiring less detail in the reply; 36% when
asked "Have you ever been seasick?" and required to answer by "Yes," "No" or
"Slightly"; and only 31% when th" subjects were asked to state whether they would
be affected by a future ride. Questions concerning susceptibility at various age
levels showed the greatest frequency at the grade school ages.
Comparison of
women and men, on comparable questionnaire forms, showed that women reported more
motion sickness than men and that accepted pilot applicants had less sickness in
their histories than other college students. -(CAA)

- .

1,731

.

5,873
Wendt, G. R.
SICKNESS.

OF WHAT IMPORTANCE ARE PSYCHOLOGICAL FACTORS IN MOTION
1948
J. Avia. Mod. 19:24-32

5,874
REPORT OF CONFERENCE ON MOTION SICKNESS.
1950
Wendt, G.R. and W. Berry
( Symposium sponsored by the Naval Research Advisory Panel for Psycho9 September 1950
ASTIA AD-102213,
physiology, Wash., D.C.)

ABSTRACT: The purpose of the Symposium on Motion Sickness was to review the
present status of research, to discuss basic and applied research which should
be expedited or initiated, and to plan ways and means of utilizing the results
This publication contains
of research most effectively by the Armed Forces.
Those papers presented on
symposium.
the
at
reports on the papers presented
effects of drugs, the
the
of
problems
covered
research
recent and current
effects of physical forces, neurophysiological problems, effects of body and
Other subjects of papers
head movements and incidence of motion sickness.
included the present military importance of the problems, present status, of
knowledge of preventive and therapeutic techniques, present -and future research
needs, and dissemination and utilization of research results.

5,875
1950 SOME CHARACTERISTICS OF VESTIBULAR EYE MDVEMENTS
Wendt, G.R.
Naval Research, Washington, D.C., NAVEXOS P-966, October 1950

(Office of

5,876
1950 SOME CHIARACTERISTICS OF VESTIBULAR EYE MOVEMENTS
Wendt, G.R.
( Iv,: USONR Symposium, Ps_,chophysiological f!ictors in spatial orientation.)
US NAS, Pensacola, Fla., 1950.
ABSTRACT: Laboratory research utilizing the Dodge mirror recorder revealed
For example, when seated with head fixed, in the
scveral unpublished facts.
dark, or with eyes closed, normal subjects usually show some degree of
This has been, called a "drift" or an
spontaneous horizontal nystagmus.
"imbalance" . After a single acceleratory stimulus, there is not only the
primary nystagmus, but following this there is a weak but long-lasting
secondary nystagmus in the opposite direction. The primary nystagmus shows
certain lawful relations of its speed, duration, and time-course to the
A visual field inhibits vestibular eye movements,
stimulus given to the ears.
So-called "habituation to rotation" can be prevented by control of orientationr.

. 1,732
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1951 VESTIBULAR FUNCTION
Wendt, G.R.
Stevens, S.S. (Ed.) Handbook of Experimental Psychology.
(In:
pp. 1191-1223.

N.Y.: Wiley,

19:1)

5,878
Wen-Hwa Chu 1960 ON THE DEVELOPMENT OF A MORE ACCURATE METHOD FOR CALCULATING
BODY-WATER IMPACT PRESSURES (Southwest Research Inst., San Antonio, Tex.)
Technical rept'. no. 2, Contract None-272900, Proj. 23-834-2; 30 Sep. 1960:
ASTIA AD-251 927
ABSTRACT: Details are presented of a theoretical investigation into' the hydrodynamic forces and pressures developed during the early stages of water entry
of a circular cylinder. The method employed is a num•,erical scheme developed
from formulations of the governing equations and boundary conditions that are
less restrictive than those usually employed, and is applicable to a wide
It is
Some comparisons with experimental data are made.
class of body forms.
concluded that the method is not yet suitable for general usage because of
(Author)
excessive requiresmnts for computing machine time.

5,879
EXPERIMENTAL INTRAVASCULAR THROMBOSIS INDUCED BY SERUM
1953
Wessler, S.
(Yamins
SERUM PROTHROMBIN CON'VERSION ACCELERATOR.
CONWrAINING
FRACTIONS
Med.
Harvard
Medicine,
of
Dept.
the
and
Hosp.,
Israel
Beth
Lab.,
Research
School, Boston, Mass.)
Previous studies (Federation Proceedings 11:309, 1952) suggesced a
ABSTRACT:
technique whereby intravascular thrombosis may be produced in the dog under
The method is based upon the ability of serum fractions
standard conditions.
containing SPCA to induce rapid clot formation in isolated bloodfilled jugular
and femoral vein segments occluded while these, serum fractions are infused into
an antecubital vein. Upcn releasing the occluding clamps, the clot is moved
proximally by the flow of blood and can be arrested at a previously narrowed
Intravascular thrombi were uniformly
site at which the endothelium is normal.
Adherence to the vein wall was first
produced in the jugular veins of 20 dogs.
The sequennoted on the fourth day, and was not always complete after 5 weeks.
In another ,neries of experitial histopathology was that of a phlebothrombosis.
ments in 19 animals the right femoral vein was narrowed before, dand the left fe-

.. 1,733
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Thrombi developed
moral vein after, infusion of SPCA into the antecubital vein.
These findings
in 15 of the right, and in only 5 of the left femoral veins.
are consistent with the concept that retarded vnous flow combined with a temporz.ry increase in SPCA activity may produce intravascular thrombosis in the absence
This investigation has provided
both of endothelial damage and complete stas~is.
a method for the study of intravascular thrombosis under conditions more nearly
simulating those operative in man and has suggested a mechanism whereby spontaneious'
thrombosis may occur in vivo.
(Federation Proceedings 12(l):152-153, March 1953)

5,880
THE PILOT'S ROLE IN SPACE FLIGHT.
1959
Westbrook, C.B.
(Wright Air Development Center, Air Research and Development Cotnand,
ASTIA AD 210228.
Wright-Patterson AFB, Ohio) WADC TN 59-31, Feb. 1959.
ABSTRACT: Man's basic capabilities as a control element and his capabilities
as an actuator, sensor, computer, and as a part of a complete control system
Several
are discussed and conclusions formed as strong and weak points.
control
flight
regarding
thinking
in
change
factors which contribute to a
changed
the
reliability,
are
These
briefly.
reviewed
in space missions are
dynamic characteristics of the vehicles, and the new control systems
The phases of a lunar soft landing mission are then reviewed to
required.
determine what functions should or must be performed automatically and 'hat
It is concluded that man has a
should or could be performed by the man.
place in certain missions not merely on the basis of curiosity or even as
a scientific observer but on sound engineering reasons as a flight control
element.

5,881
PILOT'S ROLE IN SPACE FLIGHT.
1959
Westbrook, C.B.
(Advisory Group for Aeronautical Research and Development, Palais De
ASTIA AD 243015
Sept. 1959.
Report No. 252.
Chaillbt, Paris)
A3STRACT: The capabilities of man as an actuator, sensor, computer, and as a
parL of a complete control system are discusscd and conclusions formed as to
Several factors which contribute to a change in
man's strong and weak points.
thinking regarding flight control in space'missioris are reviewed briejly.
Tiese are reliability, the changed dynamic characteristics of the vehicles and
Th-e phases of a lunar soft landing mission
thie new control systems required.
are then reviewed to determine what functions should or must be performed
It is conautomatically and what should or could be performed by the man.
cluded that man has a place in certain missions not mereiy on the basis of
curiosity' or even as a scientific observer but on sound engineering rea.sons as
a flight control element.
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Weyl,

A.R.

ABSTRACT:

1958

TOWARDS SPACE FLIGHT Aeronautics

Sumniaries

British, US,

of several published

38:32-35.

reports on astronautics

appearing

in

and Soviet publications.
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Whalen,

W. J., & V.

E.

Hall

1953

NLA (Dept. of Physiol6gy,
Angeles, Calif.)

ACCELERATION OF THERMAL POLYPNEA BY HYPOCAP-

School of Medicine,

Univ. of California,

Los

ABSTRACT:
Urethanized cats were given artificial
respiration during vup;lea and
thermal polypnea for 3 minutes at 4 different rats.
The amount of hyperventilation sufficiert to cause apnea at 'normal'
body ter.pQuratures was found to he
comp1eteLy inadequate at higher temperatures.
Often during therm.i l panting apnea
could not be produced following the maximum available rate of artificial
respiration.
On the contrary the punting rate was accelerated by tie hyperventilation
although depth cf respiration decreased.
Since the carbon dioxide drive was
presumably ab'-ent at the time, the acceleration might best be explained by a
facilitating effect of hypocapnia on thermoregulatory centers.
'Several alterna-

5,884
Whateley,

D.E.,

M.B.

Riley

1960

T

OLERANCE OF WHITE MICE TO THE

COMBINED STRESSES OF ALTITUDE HYPOXIA AND TRANSVERSE ACCELERATIO.
(In Press, 1960).

5,885
heat lcy, Gorge M.
1956
(N•, tropolitan Life Insurance

ACC1DiA,"T- IN Ci;ILD1!O(D
Cu., New York City, F,,eb.

1,

1956

ABSTRACT:
A recent development in pediatrics in this country has been thk
growing interest of physicians in the prevwnt ivn of chiildhood accide ts.

Preventive efforts must be based on statistical

information which in icates

the nature of the problem and the best points of attack.
The tables presented
here are based on data from the Metropolitan Life Insurance Co., the

Eastern Health District of Baltimtore,
Program.

and the Chicago

Poi soning Con rol
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Whedon, G.D., J.E. Deitrick & E. Shorr MODIFICATION OF THE EFFECTS OF IMMOBILiZATION UPON METABOLIC AND PHYSIOLOGIC FUNCTIONS OF NORMAL MAN BY THE USE CW
AN OSCILLATING BED Amer. T. Med. 6:668

5,887
PARACHUTE OPENING AND GROUND IMPACT
1952
Wheeler, R.V.
(Paper, 'presented at the 19th Symposium on Shock and Vibration
Wright Air Development Center, Wright-Patterson AFB, 10-11 Sept.

1952)

5,888
Wheeler, W.L., Jr., J.M. Howland, W. Smith and J.E. Corso
Industr. Med. Surf.
PROCHLORPERAZINE IN SEASICKNESS.

THE USE OF
1959
28:405-6, Sept 1959

5,889
PHYSIOLOGICAL SENSORS FOR USE IN PROJECT MERCURY
1962
Wheelwright, C. D.
National Aeronautical and Space Administration, Washington, D.C.
Rept. no. NASA TN D-1082, Aug. 1962
Results of tests of biosensors for measuring body core temperature,
ABSTRACT:
respiration rate and depth, and electrocardiogram on animals and humans are
presented. Comments are made on the bioconnector and biosensor assembly and
the possible use of blood-pressure sensors in space flight.

5,890
SPONGE RUBBER ABDOMINAL BELT FOR USE WITH CRASH
1942
Whillans, M.G.
BOAT CREW TO PREVENT EFFECTS OF JOLTING.
#C-2477
4 February 1942,
(National Research Council, Canada)
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Whillans, M.G.
1960 BIOSCIENCES RESEARCH AND SPACE PROBLEMS (Defence Research
Board (Canada). Reprint Jnl. of the Royal Astronomical Society of Canada
54:211-215; October 1960; ASTIA AD-244 464

5,892
Whillans, M. G.
1960
BTOSCIENCES RESEARCH AND SPACE PROBLEMS
The Journal of the RLyal Astronomical Society of Canada 54(5):211-215,
1960

Oct.

ABSTRACT:
Brief reviews and proposed solutions for various problems in manned
space flight are presented.
The problems include the following:
(1) radiations
from the Van Allen belts and solar flares, (2) .solation, (3) disorientation
and weightlessness, and (4) methods for providing food and oxygen.
Inquiries
into these problems have brought research into the .reas such as the possibility
of life on other plan. s, the relationship of biological rhythms to the
health and efficiency of the human organism, mechanisms of navigation in birds
and .,,tr' animals, and possibilities of traveling in space or hibernating
state.

5,893
White, A. S.
1958
X-15 TEST PILOTS.
S.A.E. Journal 66(9):51, Part 2
ABSTRACT: North A,.erican's engineering departmcnt has developed an X-15
simulator in order to prep-re pilots for the type of "space" mission expected in
an X-15 aircraft.
By using wind tunnel data and predicted aerodynamic data,
the design engineer can predict the type of control 3ystem required for a
mission of this type, build the control system into tie simulator, and test the
ability of theis control system to handle various problems of research flight
without having actually flown the airplane.
In addition, stability and control
parameters may also be predicted.
To meet the challenge of g forces, an almost
exact replica of the X-15 cockpit has been mounted on a centrifuge where actual
g loads of the flight are duplicated.
In the centrifuge tests at the Naval
Air Devclopment Center, Johnsville, Pa., thepilots will again be trained in
flying a completo mission profile, at the same time undergoing at least the
positive g loads that will be experienced during actual flight conditions.
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White, C. S. and 0. 0. Benson, Jr.,
THE UPPER ATMOSPHERE
(Proc.
Atmosphere,SaL intonio, Tex.,
(Albuquerque, New Mex.: Univ.
CONTENTS include:
Mayo, A. M.,
Strughold, H.,

Haber, H.
Campbell, A.,
Graybiel, A.,

Ed.
1952
PHYSICS AND MDICINE OF'
Sym. on the Phys. and Med. of the Upper
6-9 Nov. 1951)
New Mexico Press, 1952)

"Basic Environmental Problems Relating Man and the
Aeropause," pp. 6-22, 12 figs., 15 refs.
"Basic Environmental Problems Relating Man and the
Highest Regions of the Atmosphere as Seen by the
Biologist," pp. 23-34, 5 figs., 32 refs.
"Gravity, Inertia, and Weight," pp. 123-136, 5 figs.,
9 refs.
"Human Orientation During Travel in the Aeropause,"
pp. 488-493, 'tbl., 13 refs.
"The Effect on Vision Produced by Stimulation of the
Semicircular Canals by Angular Acceleration and Stimulation of the Otolith Organs by Linear Acceleration,"
pp. 494-508, 9 figs., 24 refs.

5,895
,1,9ite, C. S.
1952
TILE CHALLENGE OF SPACE MEDICINE
J. Avia. Med. 23(5):527-529

ABSTRACT:
The founding of the Space Medicine Association represents the recognition of new possibilities in aviation medicine.
At the same time it imposes on
its rýembers the responsibility of studying the biological possibilities of human
existence in the aeropause.
The cooperation of affiliated disciplines must be
securei for this purpose and a strong basic research program must be developed.
The s)=posium on "Physics and Medicine of the Upper, Atmosphere", held in San
Antoni.v, 1"Txas, in November 1951, may be considered a result of this much needed
cooperation.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine
Bibliography) (Technisch Documentatie en Informatie Centrum voor de Krijgsmacht,
den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; 'Feb. 1959)
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White,

C. S.
1954
BIOLOGICAL TOLERANCE TO ACCELEPATIVE FORCES.
(Paper, Love]ace Foundation for Medical Education and Research,
N. Mex., 10 June 1954) ASTIA AD-158 982

Albuquerque,

ABSTRACT:
Information on human tolerance to accelerative forces was compiled from
the literature and summarized in tabular and graphic form. Experimental data
were discussed and deficiencies indicated; the most serious deficiency involve
the lack of experimentation on combinations of g forces applied simultaneously and
in a varied sequence.
(ASTIA)
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BIOLOGICAL TOLERANCE TO ACCELERATIVE FORCES. ADDENDUM I
1954
C. S.
(Paper, Lovelace Foundation for Medical Education and Research, Albuquexque,
ASTIA AD-158 983; 17 June 1954
N. Mex.)

White,

Data are presented graphically showing the relative g loads ipnpo3ed by
ABSTRACT:
automobile accidents, catapults, parachute opening and landing shocks, ejection
seats, and the tolerance of the human head protected with crash helmets to impact
loads. The actuation of ejection seat controls, when subjects were exposed to
The effect 6f g loads
radial g along with 'pitch and roll, was investigated.
on a nmn's ability to move is discussed. Forces of 3 to 4 g, when properly
directed, were near the limit against which the body extremities could be moved,
and which would allow progression from one point to another and prevented rising
Loads between 1 and 3 g significantly increase the time
from an aircraft seat.
to perform a given task; e.g., donning a back-pack parachute took 1'7 sec at l-g
gravity load; time increased to 21, 41, and 75 sec at a radial load of 1, 2 and
Difficulties
The task was impcssible for some subjects.
3 g, respectively.
with orientation and vision occurred when subjects were exposed to jostle in a
radial g field. Nausea wis experienced and post-exposure effects were noted
for 2 hr after a 10 min exposure to a 1.14 resultant g force, when head movements
and up and down bouncing was carried out during the exposure on the centrifuge.
(ASTIA)
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White,

1955
C. S., et al.
(AGARD, Paris, France)

COLLECTED PAPERS ON AVIATION MEDICINE
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White,

C.S., T.L. Chiffelle and others 1956 BIOLOGICAL EFFECTS OF PRESSURE
PHENOMENA OCCURRING INSIDE PROTECTIVE SHELTERS FOLLOWING A NUCLEAR DETONATION (Lovelace Foundation for Medical Education and Research, Albuquerque,
N. Mex.) Oct. 1956; ASTIA AD-147 077

ABSTRACT: In two series of experiments 277 experimental animals, including 66 dogs
32 rabbits, 52 quinea pigs, 63 rats, and 44 mice, were exposed under selected
conditions- in six different general types of instrumented above- and below-ground
The distance of the several
shelters to blast produced by nuclear explosions.
structures from G.ound Zero ranged from 1050 to 5500 ft. The most severe alterations in the pressure environment occurring inside the structures followed the
detonation of a nuclear device with a yeild approximately 50 per cent greater than
The highest overpressure to which animals were exposed was 85.8 psi, the
nominal.
rise-time-of-which-was-4-msec--The-overpressure endured forabout 570 msec. Over,

4

/

. 1,739

pressures ranged from this maximum downward in

15 other exposure situations

to a minimum of 1.3 psi enduring for nearly 1346 msec but rising tV a maximum
pressure occurred inside a reinforced concrete
The latter
in about 420 maec.
bathroom at 4700 ft where the outside incident pressure was about 5 psi.
animals were recovered, examined, sacriFollowing the nuclear explosions, all
The most
ficed, and subjected to gross and microscopic pathological study.
out'standing contribution of the field experiments and the related study of
the literature was the uneluivocal demonstration that the provision of adequate
' sharply reducing
protective structures can indeed be an effective means
of modern
detonation
the
with
associated
be
casualties which would otherwise

large-scale explosive devices.

(Author) (See also AD-103 431)
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T.

L. Chiffelle,

D. R.

Richmond, W. H. Lockyear,

I.

G. Bowen,

V. C.

Goldizen, et al.
1957
THE BIOLOGICAL EFFECTS OF PRESSURE PHENOMENA
OCCURRING INSIDE PROTECTIVE SHELTERS FOLLOWING A NUCLEAR DETONATION.
(OPERATION TEAPOT)
(Civil Effects Test Group, U. S. Atomic Energy Cotmissior4)
Rept. WT-1179; Project 33.1: 28 Oct. 1957
ABSTRACT:
In two series of experiments 277 experimental animals, including 66
dogs, 52 rabbits, 52 guinea pigs, 63 rats, and 44 mice, were exposed under selected conditions in six different general types of instrumented above- and belowground shelters to blast produced by nuclear explosions.
The distance of the
several structures from Ground Zero ranged from 1050 to 5500 ft.
The most
severe alterations in the pressure eavironment occurring inside the structures
followed the detonation of a nuclear device with a yield approximately 50 per
cent greater than nominal.
The highest overpressure endured for about 570 msec.
O(,rerpressures ranged from this maximum downward in 15 other exposure situations
to a minimum of 1.3 psi enduring for nearly 1346 msec but' rising to a maximum in
about 420 msec.
The latter
pressure occurred inside a reinforced concrete bathroom shelter, which was the only surviving part of a house otherwise totally
destroyed, at 4700 ft w!,ere the outside incident pressure was about 5 psi.
Following the nuclear explosions, all animals were recovered, examined, sacrificed,,
and subjcctted to eross and microscopic pathological study.
All lesions were
tabulated and d.scriýed.
The results of pressure-time data, documenting the
variations of th, pressure environment, are presented and analyzed, and an exploratory attempt is mide to relate the alterations in the pressure environment to
review of selected material
the associated pathology observed. 'A critical
from the blast and related literature is presented.
All data are discussed, a,,d
the several problems related to the design and construction of protective
shelters -t noted and briefly, but analytically, assessed.
The most outstanding contribution of the field experiments and the related study of the literature was the unequivocal demonstration that the provision of adequate protective
structures can indeed be an effective means of sharply reducing casualties which
would otherwise be associated with the detonation of modern large-scale
explosive devices.
(AUTHOR)
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BLAST BIOLOGY - A SUMMARY
1958
White, C. S.
(Contribution to Holifield Subcommittee Hearings, May 1, 1958)
In Report of Hearings before a Subcommittee on Government Ooerations,
House of Representatives, Part I - Atomic Shelter Tests (Washington,
U. S. Government Printing Office, 1958) pp. 80-93

D. C.:

5,902
(ed.) 1958 AVIATION MEDICINE: SEL. REVIEWS
White, C.S.
1958) Agardograph No.
(Pergamon Press, Alburquerque, N.M.,

25

5,903
White,

C. S. 1958 THE AEROMEDICAL REALITIES OF SPACE TRAVEL
29(10)707-715 Oct 1958.
J. Aviation Med.
"See also Air Force 41(12):76-79, Dec. 1958.

ABSTRACT: A brief review is presented of pioneering efforts in balloon
ascensions which demonstrate the contribution of Europe to space flight.
Telescopic obsercrations of space are discussed in order to provide orienThe limited
tation for the choice of obtainable goals' in space flight.
nature of space travel under present concepts is indicated by analysis
of the distances and time involved in travel beyond the solar system.
It is concluded that exploration of the moon, Venus, and Mars will provide
a significant contribution to medicine and scientific knowledge.

5,904
White,

BIOLOGICAL BLAST EFFECTS
1959
C. S.
(U. S. Atomic Energy Commission) Report TID-5564; Sept.

1959'

ABSTRACT: This presentation, though generally concerned with biological effects
of airborne blast phenomena, is limited to deal briefly with three main topics.
First, the scope and nature of the several blast hazards will be delineated.
Secondly, tentative criteria for threshold damage to humans will be set forLh.
Thirdly, these criteria will be related to nuclear weapons in terms of ground
ranges and areas involved fo-- 1 MT and, 10 MT surface detonations, and to allow
appreciation of the relative importance of blast with other effects, appropriate
(AUTHOR)
values for ionizing and thermal radiation will be noted.

- 1,741
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White, C.S.
1959 BIOLOGICAL EFFECTS OF NUCLEAR WAR (A report of Hearings beforio
the Special Subcommittee on Radiation of the Joint Committee on Atomic
Energy, U.S.- Government Printing Office, Washington 25, D.C.) pp. 311-372

5,906
White,

C. S., & D. R. Richmond
1959
BLAST BIOLOGY
(U. S. Atomic Energy Commission & The Lovelace Foundation for Medical
Education & Research, Albuquerque, N. Mex.)
Report TID-5764; 18 Sept.

1959

ABSTRACT:
Selected information from the literature and new experimental data
regarding the biologic consequences of exposure to the several environmental variations associated with actual and simuiated explosive detonations were reviewed.
As background, brief and elementary remarks concerning blast physics and terminology were set forth. The scope of what now comprises the field of blast biology
was noted to include primary, secondary, tertiary and miscellaneous blast effects
as those attributable, respectively, to variations in env~i
mental pressure,
trauma from blast-produced missiles (both penetrating and nonop4enetrating), the
consequences of physical displacement of biological targets by blast-produced winds
and hazards due to ground shock, dust and thermal phenomena not caused by thermal
radiation per se.
Primary blast effects were covered in detail noting physicalbiophysical factors contributing to the observed pathophysiology.
Also, a simple
hydrostatic model was utilized diagrammatically in pointing out possible etiologic
mechanisms.
The gross biologic response to single, "fast"-rising overpressures
were described as was the tolerance of mice, rats, guinea pigs and rabbits to
"long"-duration pressure pulses rising "rapidly" in single and double steps.
Further, a few data were noted regarding biological resoonse to "slowly" rising
ovwrpressures'of "long" duration.
Attention was called to the similarities under
certain circumstances between thoracic trauma from nonpenetrating missiles and
that noted from air blast.
The association between air emboli, increase in lung
weight (hemorrhage and edema) and mortality was discussed.
Information relevant
to the clinical sy>mptoms and therapy .ot blast injury was presented and the needs
for additional investigations were emphasized.
The relation of blast hazards to
nuclear explosions was assessed and one approach to predicting the maximal,
potential casualties from blast phenomena was presented making use of-arbitrary
and tentative criteria. Finally, the sound sense of practicing blast, radiation
and thermal prophylaxis as a means of minimizing casualties was urged as an
essential step to enhance individual and national survpial in the event of a
nuclear war.
(AUTHOR)
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White, C. S. and D. R. Richmond 1960 BLAST BIOLOGY In Clinical Cardiopulmonary Physiology (New York; London: Grune and Stratton, 1960).
Chapt. 63.
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White, C. S.
1961
BIOLOGICAL EFFECTS OF BLAST
(Paper, Armed Forces Medical Symposium, Field Command, Defense Atomic
Support Agency, Sandia Base, Albuquerque, N. Mex., Nov. 28, 1961)
(Defense Atomic Support Agency, U. S. Atomic Energy Commission)
Contract
No. DA-49-146-XZ-055, Dec. 1961
ASTIA AD-276 892
ABSTRACT: The current state of knowledge relevant'to biologicalblast effects
was summarized in a selective manner.
Initially, five problems. of concern to
those who would relate the environmental variations produced by nuclear weapons
with biological response and hazard assessment were pointed out.
Primary,
secondary, tertiary, and miscellaneous blast effects were defined and selected
interspecies experimental data of a physical and pathophysiological nature
useful in estimating human response were presented.
Tentative biological
criteria defining "safe" levels of exposure were set forth as were survival
curves for different conditions of exposure in Hiroshima.
These were discussed
along with the comparative variations in range of the "free-field" effects as
they vary with explosive yield. The fundamental requirement for surviving
seconds, minutes, and hours to abet survival for days, weeks, months, and years
was emphasized along with the necessity for planning protective measures against
all hazardous weapons effects as one attractive alternative for minimizing
casualties and' maximizing survival in the event of a nuclear war.

5,910
White, C. S., I. G. Bowen, D. R. Richmond, & R. L. Corsbie
1961
COMPARATIVE
NUCLEAR EFFECTS OF BIOMEDICAL INTEREST.
(Civil Effects Test Operations, U.
S. Atomic Energy Commission)
Report CEX-58.8., 12 Jan. 1961
ABSTRACT:
Selected physical and biological data bearing upon the environmental
variations created by nuclear explosions are presented in simplified form.
Emphasis is placed upon the "early' consequences 'of exposure to blast, thermal
radiation, And ionizing radiation to elucidate the comparative ranges of the
major effects as they vary with explosive yield and as they contribute to the
total hazard to man.
A section containing brief definitions of the terminology
employed is followed by a section that utilizes text and tabular material to set
forth events that follow nuclear explosions and the varied responses of exposed
physical and biological materials.
Finally, selected quantitative weapons-effects data in graphic and tabular form are presented'over a,wide range of
explosive yields to show the relative distances from Ground Zero affected by
significant levels of blast overpressures, thermal fluxes, and initial and residua
penetrating ionizing radiations. 'However, only the "early" rather than the "late"
effects of the latter are considered,
(AUTHOR)
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Wbhite,

D.C. & M.M. Mozell
1957
WHOLE BODY OSCILLATION: PRELIMINARY REPORT
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR23,
1 April 1957.

ABSTRACT: In a study to set the upper limit of endurance to sinusoidal whole
body oscillation, two subjects were studied on a vibration table wh'', strapped
securely in an A4D seat at 0.34 inch double amplitude and frequpacy of 10 cps
(2-3G).
An intolerable precordial pain radiating to the left snoulder developed
in both subjects.
At frequency levels of 20-25 cps and the same double amplitude (6-10G), a lower bowel disturbance was observed which was characterized by
discomfort, followed later by bloody, mucloid discharge.

5,912
M. P., ed.
1946
EFFECTS OF IMPACT AND EXPLOSION
(Office of Scientific Research & Development, and National Defense Research
Committee, Division 2, Washington, D. C.)
Vol. I;
ASTIA ATI-37 735
See Schneider. W. G., E. B. Wilson, P. E. Cross, et al.

White,

5,913
CORONARY THROMBOSIS OCCURRING IN A PILOT WHILE IN
1940
White, M. S.
115:447
.1.hmer. Med. Ass'n.
FLIGHT IN A SINGLE SEAT AIRCRAFT.

5,914
White, Robert M. 1962 X-15 OPERATIONS IN PRE-LUNAR STUDIES
In:
(School of Aerospace Medicine)
Lectu es in Aerospace Medicine.
pp. 191-210

1962

ABSTRACT:
This paper is a discussion of t e events and results of the X-15
project to the present time.
The author d scusses in detail structural
problems, temperature problems, pilot prep ration, and ground monitoring
station function.

5,915
White, S.
1953
THE •'6'BLEMS OF MAINTAI. ING MAN AT EXTREME ALTITUDE
In Alperin, M., M. Stern, & H. Woostel, eds., Vistas in Astronautics:
(New York:
Proceedings of the First Annual AFOSR Astronautics Symposium
pp. 288-290
Perganon Press, 1958)

S.C.
1960 hUi\N FACTORS AN'D BIOAST
NASA) Astronautics 5(1l).->35 98-99
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Uthite, Stanley C., Richard S. Johnston, & Gerard J. Pes-man 1961 REVTI-. OF
BIOMEDICAL SYSTE,!S FOR va-3 FLIGhT
In: Results of the First U.S. Manned Suborbital Sptc' Fli,',ht (NASA)
pp. 19-27
6 June 1961
ABSTRACT:
The successful conclusion of the marnned ballistic flight of "T-ý3
was the culmination of approximately 2 years of preparation of the life support
systems for the spacecraft and of the selection and training o: the astronijits
for space flight.
The major spacecraft systems which are essential fcr sustiinin;,,
the astronaut during flight are the environmental control system and.the ;jstronauL
acceleration protection system. This discussion will be limited to a •r;ýory of
the status of these'two systems at the time of the flight of M'R-3, a rvview of
the biomedical portions of the astronaut training, and a discussion oi the aninvi.
program preceding the manned flight.

5,918
PROGRESS IN SPACE MEDICINE
1961
White, S. C.
In; IL CONGRESSO MONDIALE E IV EUROPEO DI MEDICINA AERONAUTICA E SPAZIALE,
1961
Rome, 1:231-24!,
ABSTRACT: Both the X-15 and Mercury programs offer the opportunity to stu(dy
men in space flight through the use fo instrumentation placed upon the
hcceleraThe biological areas considered in these programs include:
crewman.
tion,' deceleration, an'i wi-ghtlessnesh; acoustic energies (sund and vibration);.
atmosphere, temperature and humidity; decompression; radiation; work capacity
and physical fatigue;.orieritation; day-night cycles; hygiene, illness; and
diet and waste haudling. The gathering of data under both programs has
required a completely new approach to b iological instrumentation.

5,919
White, S. C., & C. A. Berry 1963 RESUME• OF PRESENT 1CMfWLFDGE OF nN'S
ABILITY TO MEET THE SPACE ENVIRONMENT.
(Paper, 34th Annual Meeting
of the Aerospace Medical Association, Statler-Hilton Hotel, Los
Angeles, Calif., April 29-May 2, 1963.)
ABSTRACT: The United States and Soviet Union Spaceflight programs
continue to compile information on man's ability to operate in this

-1,745

ttw environn-,ent.
AS more Ili.tI
data ;ýetorcs available, bef-ter insight
into the perfort ance of the body systems can be made while under weightlessness and other s.tresses of the environvwnt.
This information permits
the reevaluation of the pronosed problems associated with frrther
extension of fligh: exporience and the inclusion of multiple men into
This paper will attempt to summarize the eAper.ience to
the crew.
date and present estimation of the problems being encountered or
expected in the next phases of flight. (Aerospace Medicine 34(3):269,
March 1963)

5,920
White, T. D.
1959
THE INEVITABLE CLIMB TO SPACE.
Air University Quarterly Review, Winter 1958-1959

5,921
White, V.J.
1959 PERFORMANCE TESTS ON TWO SERVO ACCELEROMETERS
NaLional Bureau of Standards Report No.,6603

ABSTRACT:
Two model 4310, Serial Nos. 166 and 167, servo accelerometers of
Z 2g range, manufactured by the Donner scientific Company were tested to determine
static and dynamic characteristics.
Static calibrations are made in the range
+t ig by changing the orientation of the instrument in the earth's gravitational
field.
Frequency response of the instruments from 0 to about 25 c.p.s. was
checked by rotating in the *earth's field, to provide a sinusoidally varying
excitation..

5,922
White, W.J.
1954 T1E EFFECTS OF GRAVITATIONAL STRESS UPON VISUAL ACUITY
Patterson, AFB, Ohio) WADC Technical Report 53-464, 1954

(Wright

5,923
White, W. J., & W. R.
WADC TR 53-469

Jorve

1955

GRAVITATIONAL STRESS AND VISUAL ACUITY.

5.92"4

TILE EFFECTS OF POSITI"E ACCELEPATiON
1956
White, W. J., and M. P. Riley
G.,
Frnch,
(in
(G) ON THE RELATION BETWEFN ILLULMINATION A:,MD DIAL READING.
ond F. Ca;r.eron, eds., Symposium or, Air -orce Human Engineering, Pvrsonrel
Nat. Acad. ;,f Sci., Nat. Res.
(W!,h., D. C.:
and Training Research.)
Council, 1956)
Pub. 455, Pp. 306-310.
See also J. Avia. Med. 28:306-309, 1957.
Commencing at 3 to 4 G the subject experiernces a dimming of vision
A'tSTRACT:
At 4 to 5 G the condition
which is most noticeable in the peripheral field.
progresses to temporary blindness, and finally at slightly higher levels of
Sunconsciousness occurs.
A number of investigators have shown that acceleration induc2s visual symptomrs
by causing a decrease in arterial pressure at eye level.
(a) At the highest brightness there are no differences in the percentResults:
(b) At the three highest brigL•age of errors among the various values of G.
ness levels for values up to 3 G there are no differenies in the percerntage of
(c) At the two lower brightness levels errors are inversely'related
errors.
(d) At the 4 G condition there is a systematic increase in
to the value of G.
errors with decreasing brightness.
(DACO)

5,925
THE EFFECTS OF GRAVITATIONAL STRESS UPON VISUAL
1956
White, W. J., & W. Jorve
WADC
ACUITY
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
TR 56-247; ASTIA AD-I10 444; Nov. 195b

It was the purpose of this study to determine the reliatioihship between
ABSTRACT:
increased gravitational force and visual acuity when the factor of reduced
cerebral circulation is *iinimized by the use of protective measures known to
ameliorate the gross visual symptoms associated with g stress.
It was found that gravitational stress. has a significant and progressive etiect
Hypotheses arc advanced to account for the difference in
upon visual acuity.
gravitational stress.
during
visual verformance.

5,926
THE EFFECT OF POSITIVE ACCELERATION (s)
1957
White, W. J. and M. B. wiley
ON THE RELATION BETWEEN ILLUMINATION AND DIAL RFADING
28:306-309
J. Avia. Nled.
See also Finch, G., & F. Cameron, eds., Symposium on Air Forze Human
Engineering, Personnel and Training Research (Wash., D. C.: Nat'l. Acad.
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Results: (a) At the highest brightness there are nc differeices in the percentage
-ghest hrightaess
of errors among the various values of G. (b) At the rh,ý-levels for values up to 3 G there are no differences in kite percentage of errors.
'(c) At the twAo lower b.ig-.tness livels errors are inversely related to the value
of G. (d) At the 4 G condition ttere is a systematic increase in errors with
(DACO)
decreasing brightness.

5,927
ON
STUDIES PERTAINING TO THE EFFECTS OF ACCELERATION
1958
White, W.,J.
May 1958.
VISION(USAINADC, Dayton. Ohio)

5,928

White,

W. J.

and M. B. Riley

ON RELATION

1958

THE EFFECTS Or ,JPSITIVE ACCELERATION

BETWEEN ILLUMINATION AND INSTRUMENT READING.

Pat. AFB, Ohio) WADC TR 58-332,
NOTE: CAR1 P&S 2,11

Nov.

1938.

(USAF,

Wright-

ASMXA AD 206 663

ABSTRACT: This study is concerned with the manner ii. which accuracy of quantitative, scale reading varies as a function of illumination and'acceleration.
Six subjects were exposed to accelerative levels ratging from one to four g
and reading errors and time were measured for various levels of illumination
Thus it was possible to dtecnndne whether or not
of the indtrument panel.
ability to read aircraft instiument didls at various levels of il7 -Ilot's
g forces &,:ss tl-_n that required to pruluminationi is impaired by positiv,:
blackout.
duce
SECOND ABSTP.CT: This study concerns the manner in which the accuracy of
quantitative scale readings varies as a function of illumination and acceleration. The following basic findings resulted from an analysis of the data from
1. At the higher levels of instrument illumination, increasthis experiment:
and decreasing luminance produce relatively small increases
acceleration
ing
2. At marginal levels of illumination, acceleration and
errors.
reading
in
3. Intenluminance interact to produce a relatively large increase in error.
at
performance
visual
in
decline
the
for
compensate
can
illuraination
of
sity
stress l'vels above 1 g.
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61ite, W. J.

195S
ACCFLFF',TtON AND VISION.
(Wright -Fittstson A•FB, Ohio)
WADC TR 58-333; ASTIA AD 208 147, Nov,
NOTE: CARl P&S 2.11

1958

Surmmarn
(a):
This report is a review and evaluation of research pertaining to
the effects of acceleration on human vision.
Studies of gross qualitative
changes in vision such as blackout and loss of peripheral in headward (positive)
acceleration and the less dramatic effects in other body orientations to the
acceleration vector are discussed fiist, together with the physiclogiial basis of
these symptoms.
Then th( quantitative and analytic studies of the influence of
acceleration on vision are reviewed including the use of electrophysitlo'ical
techniques and the application of the threshold method of psychophics Lsic;
psychophysics?..
Finally a number of areas are pointed out where there is a riced
for more investigation.
SECOND ABSTRACT: Research pertaining to the effects of acceleratien on human
vision is reviewed and evaluated.
Studies of gross qualitative chanb,.a in
vision such as blackout and loss of peripheral vision in headward (positive)
acceleration and the less dramatic effects in other body o'rientations to the
acceleration vector are discussed, together with the physiological basis of
these symptoms.
The quantitative and a:alytic studies of the influence of
acceleration on vision are reviewed including the use of electrophysiological
techniques and the application of the threshold method of psychophics.
A
number of azeas are pointed out where there is a need for more investigation.

(Author)
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White, W. J.
1958
SOME EFFECTS OF MODERATE ACCELERATION' (G) ON OPERATOR
PERFORYXNCE.
(Cornell Aeronautical Lab., Inc., Buffalo, N. Y.)
FDM 291, Nov.. 1-58
ABSTRACT:
This report is an assessment of the empirical relations that have
been f..und between reaction and response times and moderate accelerative force.
Seri.u.
1'- .
are
td out.
The application of the findings to

future air taffic
control simulators is presented.
In addition, the
,possibilities of simulating the visual effects of acceleration are discussed.

5,931
White, W. J.
1958
EXPERIMENTAL STUDIES OF THE EFFECTS OF ACCELERATIVE
STRESS ON VISUAL PERFORMANCE.
(Dissertation, Ohio State University)
ABSTRACT:
Two different aspects of visual behavior were examined during exposure to accelerative stress:
absolute thresholds of foveal (cone) and peripheral

"•.•

frc, ; one
'.iv sO.c)n d oh krv er a t acce. I rat. ive level.
..
w., r '."
Six
sutjects,
suit.
an
anti-G
fro.-;
ion
pro-t.t
trout
and
w1
th
(;)
W;
,
,
t,' 1,.ur
w¢,.r-r~ an .nti-G suit. read dials at five luminance levels and four
The data from both were analyzed in detail
accel¢.ratior; leve>. (one to four G)
An extensive review of prc
for the effect of acceleration on visual performance
vious studies in this area is includPd.
v••

5,932
EXPERLMENTAL STUDIES OF THE EFFECTS OF ACCELERATIVE
1959
W. J.
Joth Annual M'et in.,. Aero Medical
STRESS ON VISUAL PERFO,,YANCE.
Association, April 27-29, 1959.

W1,"ite,

Two different aspects of vi.suai behavior have been examined
ABSTRACT:
during exposure' to a comi,,on stress, an increased G force on the body.
Tlhe v,'ADC human centrifuge was used to produce the increased G forces.
,,Zeasurements were reported on the effects of acceler;itive stress upon
the absolute threshold of foveal (cone) and peripheral, (rod) vision.

The ability to read instrument dials was recorded is a function of
These experiments show that acceleration
acceleration and' illumi~ation.
has d consistent and progressive effecton visual performance, the
size of the eff2zt being proportional to the magritude o'f the positive
The followinz basic findings resulted from an analysis
acceleration.
of the data gathered from these experiments:
1. Absolute threshold--(a) Acceleration levels of 3 and 4 G
Threshold levels
approximately double and triple foveal thresholds (b)
'(c) This effect
G.
4
at
quadruple
and
G
3
at
triple
in peripheral vision
of peripheral vision is compensated in part by anti,-G suits.
(d) A rise in threshold (dec4line in visual sensitivity) is found with
repeated exposure to acceleration, the rise being smaller than that
associated with acceleration.
2. Instrument rcading--(a) At the higher levels of instrument illumination, increasing acceleration and decreasiug luminance produce
relatively small increase in reading errors. (b) At marginal levels of
illumination,*acceleration and luminance interact to produce a relativeIntensity of illumination can com(c)
ly large increaqe in errors.
pensate for the declin,' in Visual performance at stress levels above 1 G.
..

of Aviation Medicine,
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1960
VARIATIONS [N ABSOLLTE VISUAL THRESfiOLDS DURING ACCELERATION
(Wright Air Development Division, Wright-Patterson AFH, Ohio)
STRESS.
WADD TR 60-34; ASTIA AD-243 612; April 1960

Measurements are reported on the effects of moderate acceleration upon
ABSTRACT:
the absolute thtesholds of foveal (cone) and peripheral (rod) vision.
This experiment shows that accelerative stress has a consistent and progressive
effect on visual performance, this effect being proportional to the magnitude of
(AUTHOR)
the positive acceleration.

5,934
VISUAL PERFORMANCE UNDER GRAVITATIONAL STRESS.
1961
h'nite, W. J.
and G. D. Zuidera, pds., Gravitational Stress
H.
0.
(In Gauer,
Little, Brown, and Co., 1961)
(Boston:
in Aerospace Medicine.
pp.
70 - 89

5,935
THE EFFECT OF ACCELERATION ON THE RELATION BETWEEN VISUAL
1961
White, W. J.
(Paper, 32nd Annual Mecting, Aerospace Medical
LEVEL.
LUMINANCE
AND
ACUITY
Assoc., 24-27 April 1961, Chicago, Il1.)
ABSTRACT: Measurements made in the WADD centrifuge using an Ortlho-RatLr visual
testing apparatus show the effects of positive acceleration on the relation between
Under conditions of I g the expected increase
visual acuity and luminance' level.
In repeating
luminance was found.
increasing
with
Avo
the
of
power
in resolving
,- : .... . 4 g the ful uwing reI'sion appearcdd
these measurements at
acceleration has a significant and progressive effect on visual acuity at all
Thus
luminance levels, but this effect is most profound at low brightness levels.
increased
angle
resolvable
at the luminance of 0.01 millilambertý the minimum
At the
from'4.O minutes at I g to 7.59 mins of arc under conditions of 4 g.
was 0,25
angle
visaal
in
change
the
millilamberts,
150
highest brightness level,
interbeen
have
data
The
acceleration.
of
values
two
these
between
mins of arc
distorof
terms
in
and
head
the
to
flow
blood
decreased
of
terms
preted both in
(J. Aerospace Medicine 32(3)..2, Xar.1961)
tion of the optical imagery of the eye.
'
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A SURVEY OF BIOASTRONAUTICS 1961-1962 RESOURCES
1962
White, W. J.
DEVELOPMENT
AND
rOR RESEARCH
(Cornell Aeronautical Lab., Inc., Buffalo, N. Y.)
ASTIA AD 274 053
Feb. 1962

Foremost among the questions to be answered by future exploration
ABSTRACT:
A research and developof space are those concerned with bioastronauties.
ment program for manned space flight during the next two decades will serve
both to establish human productivity in space-based systems and to stimulate
the advancement of concepts of military action for exploiting human capabiInformation and ideas which must be considered in the formulation
lities.
of a long range program aimed at manned exploration and use of outer space
(Author)
are discussed.

5,937
QUANTITATIVE INSTRUMENT READING AS A FUNCTION OF
1962
White, W.J.
ILLUMINATION AND GRAVITATIONAL STRESS.
J. Engineering Psychol., 1(3):127-133, July 1952.

ability to read
This study inveotigated whether or not a pilot's
ABSTRACT:
aircraft instrument dials at various brightness levels is impaired by acceleraSix subtive force less than that required to produce temporary blindness.
jects with a visual acuity of 20/20 or bEtter, clad in a CSU-3/P anti-G.suit.
were exposed to positive acceleration levels ranging from 1 to 4 g (at least
The
1 g unit below that at which dimming of peripheral vision would occur).
(a) at the highest luminance level there
results indicate the following:
are no differences in the percentage of errors among the four acceleration
conditions; (b) at the three highest luminance levels, for values up to 3 g,
in tba oerceittage of reading errors;
there are no significant differener"
iuminance levuib errors are inversely related to luminance
(c) at tile two loer
(1) at the 4 -g conditions there is a
and directly related to acceleration;
systematic increase in errors with decreasing brightness; and (e) the 2-g
condition.
level of~acceleration cannot be distinguished from the 1 q or static

5,938
ACCELERATION AND VISION:. BRIGHTNESS
1963
White, W. J., & M. L. Braunstein
(Paper, 34th Annual Meeting of the Aerospace Medical AssocDISCRIMINATION.
iation, Statler-Hilton Hotel, Los Angeles, Calif., April 28 - May 2, 1963)
Brightness discrimination thresholds were determined at positive
ABSTRACT:
acceleration levels of 1, 2, e, and 5 G and transverse acceleration levels of

11,752
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1, 2, 3, 3, and 7 G.
Four background luminance levels, ranging from .03 to 31
foot lamb-rts, were studies.
Contrast required to detect an increment in
illumination increased wit: acceleration.
Thts increase was pre~ent for both
directions of acceleration and for all background ievels, but was most rarked
for positive acceleration, and for the dirmesc background.
At .03 ft.
1., 16 per
cent contrast was required to detect a target of 5 G positive, as compared to
9 per cent at 1 C. The diffeiential effects of positive and transverse acceleration permit a comparison of the mechanical and haemodynamic 'effects of acceleration on brightness discrimination.
These results will be related to previous
research, and the role of these factors in other aspects of visual functioning
will be discussed.

5,939
White, William J.
1962 A SURVEY OF BIOASTRONAUTICS
1961-1962
RESOURCES
FOR RESEARCH AND DEVELOPa:ENT
Andrews Air Force Base, IIAFSC-TDR-62-1
Contract No. AF 18(600)-1916 by
Cornell Aeronautical Laboratory, Inc. ASTL% AD-274 053
ABSTRACT,:
This report outlinos information and ideas which must be considered
in ,the formulation of a long range program aimed at manned exploration and
use of outer space., This report attempts to achieve the following abjectives:
(1) An accounting of the men, money and skills invested in bioastronautics
work by universities, not-for-profit and industrial concerns;
(2) An
evaluation of the usefulness of their effort to the National program;
(3)
An appraisal of the research and development now in progress, together with
a progno~is of technical accomplishments, and recomendations for research
that recognize the magnitudes of the country's scientific skills, facilities,
and manpower.

5,940
Whiteside, T.C.D., and F.W. Campbell
1959
AND RADIAL ACCELERATION Quart. J. Exp,

SIZE CONSTANCY EFFECT DURING ANGULAR
Psychol 11:249, November 1959

5,941
MOTION SICKNESS
1960
Whiteside, T. C. D.
(RAF, Institute of Aviation Medicine, Farnborough)
AD-264 112; Dec. 1960

FPRC Memo 156; ASTIA

Motion sickness is the syndrome characterised by nausea and malaise
ABSTRACT:
It includes sea sickwhich is initiated by exposure to changing accelerations.

f
r.
ve
,tt
r'. 4
-,, h a
hb Acni ,
hq
A thIiughI
sicknt's',, car -icknc,!.s, 'etc.
ness, air
detrmined with tcrtainty it is clear that changing acceit, ration actir,, ole the
the
labyrinths is a basic factor, although it is not known wl h c -rtainty wLh ir
syndrome is initiated by the labyrinthine stimrilus per se or by a se'onda.ry
as
Therapeutic' measures inciude: immobilization of the neiA! insofa
mechinism.
possible; avoidance of rapid and repeated head movement; mental tlaxation;
(AUTHOR)
avoidance of anxiety; and comfortable clothing.

5,942
"HIE EFFECT OF LINEAR ACCELERATION ON
1961
Whiteside, T. C. D., & A. J. B4nsui,
J. Phvsiol.
MAN.
IN
ACCELERATION
THE Ri3FONSE TO AtGUIAR

5,943
PROBLEMS OF EMPTY VISUAL FIELDS IN AcARD,
1962
Whiteside, T. C. D.
VISUAL PROBLE.S IN AVL\TION MEDICIE (Oxford, N.Y.: Pergarmon Press)
p. 118-120; NASA ';62-17156.
The proble-,; associated with scannin7 totally elr'ty fields
ABSTRACt:
back .;round
and with perce vin,; a single c-bjoct aga inst a ic,,.
'he search of an empty field for an undetected target
ate reviewed.
poses physiol,',ical problems of accommodation and fixation, since these
reflexes both depend on the stimulus of visual detail in the external
Another problem is man's dependence upon vision for confirmation
s en~e.
of his body as a whole and of his eyes in
of the positional stability
As a' result of these factors, scanning a totally empty
particular.
Even when a target has
field is often reduced to random eye motions.
been spotted on an otherwise empty background, perceptual problens
The threshold of relative motion perception is dependent upon
remain.
the texture of the backgrou'nd and further complicated by turbulence
and coriolis effects, so that the relative motion of the target cannot
The size and distance of the object
be determii.ed with any certainty.
detail is present; the target is
no,
other
when
different
appear
also
judged to be further away because it avvears smaller, and a converging
flight path results in approach speeds which appear greater than in
M.P.G.
reality.

5,944
PRELIMINARY REPORT ON DECELERATIVE FORCES ON
1946
Whiting, A. A.
Army Contract W 33-038
(Cornell Aeronautical Laboratory)
AIR CREWS.
Cornell Aeronautical Lab Report
AC-14230, Phase 1, 2 April 1946.
No. OG-410-D-l, 17 May 1946.
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5,945
Whiting, A. A.

1946

DECELERATIVE FORCES ON AIR CREWS.

(Cornell Aeronautical Laboratory,

Buffalo,

New York)

Final Report

No. 410-D-2, Army Contract W33-038 AC-14248, Phase I, 6 June 1946
(Technical Proposal - Decelerator Apparatus)
16 August 1946.

5,946
Whiting,

A.A. et al.

1951

(Cornell Aero. Lab.,
Contract No.

Inc.,

N6ori-11917,

HEAD IMPAC'T AND HMLMET INVESTIGATION

Buffalo, N.Y.)

Rept.

No. OG-675-D-5,

30 April 1951.

5,947

Whiting, A. A.
1951
DETERMINATION Of OPTIMUM CONSTRUCTION OF A BOXING PLATFORM TO REDUCE DANGER OF HEAD INJURY ON IMPACT.
(Cornell Aeronautical Lab.,
Inc., Buffalo, N. Y.) Contract SC-1. ReDt. No. OG-742-D-1; 10 April 1951

5,948
Whitlock, C.M.
n.d.
MAN IN SPACE: METABOLIC DATA, STRESSES ENCOUNTERED,
AND GROUND TEST FACILITIES (Convair Document 44059 (U)
ABSTRACT: The purpose of this paper is to present some of the problems
posed in providing man withan operational environment in space vehicles

and some of the answers.

5,949
Whittingham, H. E.
1939 MEDICAL RESE;ARCH AND AVIATION
J. R. Nay. Med. Serv. 26:15-24 Jan. 1940.
See also Milit. Med 2:95-103, 1939.

Int. Congr.

5,950
Whittingham, H.E.
1939
PREVENTIVE MEDICINE IN RELATION TO AVIATION.
J. Roy, Army M. Corps, 73:278-81
ABSTRACT: The author described "blacking out" '.esulting when the pilot makes
sharp turns at high speed and centrifugal forces greater than 4 g. are develop.

-
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ed.
The first symptom is the feeling of being forcibly pressed into the seat
Then increasing dimness of the visual field, and sudden blindnesh
of the plane.
ensue.
The *blacking out' lasts from 2 to 5 seconds depending on the force
and the duration of the"g". The phenomenon is considered due to the centrifugally induced splanchnic pooling of the blood.
There is a reduction of
blood presbure in the head, especially in the central retinal artery, with a
temporary interference with the retinal circulation.
The preventive measures 'suggested are:
(1) keeping flying personnel fit,
(2) use of belts to support the abdominal wall, and (3) the adoption of a
crouching posture by the aviator.

5,951
Whittingham, H.E.
1946
REPORT TO THE SECRETARY FOR AIR ON THE
COMMITTEE'S ACTIVITIES FOR THE PERIOD JUNE 1940 TO DECEMBER 1945.
F.P.R.C. Report #651,
5 March 1946

5,952
Whittingham, H. E.
1953
MEDICAL ASPECTS OF AIR TRAVEL. MEDICAL FITNESS.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC Rept. No. 828;
ASTIA AD-142 597
See also Reprint British Medical Journal, Pp. 556 and 610, 7 and 14 Mar.
London 1 (4810): 610-612.

1953

ABSTRACT:
The second part of the paper covers cormmon medical conditions which
should preclude travel by air. They are: anemia, cardiovascular diseases, gastrointestiiial conditions, respiratory disorders, mental disbrders, and infectious
diseases.
Some difficulties may be experienced by travelers because of age or
because of pregnancy.
Statistics show that only 0.3% of the total number of
passengers traveling by air suffer from diseases.
Medical emergencies arise
during flight'among diseased passengers as well as among persons whose medical
conditions were heretofore unknown.
In some cases, distress due to flight is
delayed up to 48 hours after travel.
(CARt)

5,953
Whittingham, H.E.
1954
MEDICAL SCIENCE AND PROBLEMS OF FLYING.
(Flying Personnel Research Committee, Gt. Brit.) Report no. FPRC-915;
ASTIA AD-65 152; Mlay 1954

"

1,756

"

5,954
1959 TRIALS WITH "SAFELAND'TYPES 4:3 AND 6:3 OVER-RUN
Whittingham, R. A.
EMERGENCY BARRIERS MANUFACTURED BY BORGS FABRIKS A. B. OF SWEDEN.
Tech Note No. Nval 38
August 1959
Royal Aircraft Establishment
These barriers are of the deep net type and are oesigned to arrest aircraft overshooting the ends of runways either on take-off or landing. They
engage around the mainplanes of the aircraft and the arrest is by multi disc
type brake units.
The Royal Air Force have given these barriers the nomenclature of the
Mk.5 and Mk.6 airfield barrier installations respectively.

5,955
THE EFFECTS OF SIlMULTANEOUS DECELERATION, TUMBLING, AND WIND1956
H. W.
WADC TN 54-18, Mar.1956
BLASt' ENCOUNTERED IN ESCAPE FROM SUPERSONIC AIRCRAFT.
ASTIA AD-99 656
In
ABSTRACT: The angular motion of the seat was quite different in the two drops.
general the magnitude of angular velocity about the three axes averaged higher shortThe axes about which the highest anguly after seat ejection for the second test.
In test No. 1 the highest value was
lar velocities occurred were also different.
A final steady rotation about
X
axis.
about the Z axis and in test No. 2 about the
the Z axis was widened in the first drop while in, test Drop 2 a steady rotation
These rotations approached 2.9 rps and 1.5 rps,
about the Y axis developed.
respectively.

Wiant,

The differences in accelerations are very evident in
of the accelerations in test Drop 2 exceed those of
For example in Drop i the maximum is
are reversed.
Table 5 compares maximum values of the accelerations
the coordinate axes.
A comparison of chest and
made because of damage to
failure of the seat frame
Chst pressure record; of
in 0.2 of a second elapst.d

the two tests. The magnitudes
Drop 1 and sense at the maxima
along the positive X axis.
and angular velocities along

helmet pressure variations at seat ejection cannot be
the chest and helmet instrumentation as a result of
in Drop test 2.
the first test show a pressure differential of 12.35 psi
This was after hatch ejection and through seat
time.

The maximum chest pressure that exists for drop 2 is
ejection.
point the record is meaningless.

7 psi.

After this

failure was
The first
Both tests failed in recovery of animal subject and seat.
In the second test the seat
thle result of a malfunctioning mechanical timer.
recovery pilot narachute deployed but immediately fouled itself on the broken seat

parts.

-
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The missile recovery system in both tests failed. The failure of the first missile
was due to premature deployment of the second stage brake parachute and unpredictable parachute damage due to afterburning of the JATO unit.
The failure in the
second test was a result of the pilot parachutes being unable to extract the brake
parachutes from their respective storage pods.
In both instances'the final 88 ft
diameter recovery parachute was destroyed because of excessive missile velocity at
the time of deployment.
The damage due to windblast in test No. 1 was negligible.
Test No. 2 produced an indirect effect due to windblast; namely the damaging of
the roller mounting frame on the ejectron seat.
This is the main structural
component of the seat back.
(DACO)

5,956
Wiant,

H. W.
1956
THE EFFECTS OF SIMULTANEOUS DECELERATION, TUMBLING, AND WINDBLAST ENCOUNTERED IN ESCAPE FROM SUPERSONIC AIRCRAFT.
(Wright Air Development
Ctr., Wright-Patterson AFB, Ohio) WADC TN 54-18; ASTIA AD-99 656, Mar. 1956

ASTRACT:
Two chimpanzees were emitted by ejection seats from missiles traveling
at Mach 1.1 and 1.5 respectively at 21,500 feet.
Physiological data were obtained
from accelerometers, rate gyros, electromanometers, and heart and respiratory rate
recorders attached to the seat during ejection.
Maxima of 180 r.p.m. and 25 g
were observed for brief periods.
In each case, the recovery parachute failed and
the animal free fell to earth. Maximum pressure change occurred at ejection at
which time the pressure at the chest rose from 3.05 psi to 15.4 psi in 0.2 seconds.
Findings on postmortem examination were inconclusive.
Microscopic examinatioi4 of
the lungs revealed no signs of explosive decompression, although signs of trauma
due to impact were diffuse and severe.
A large angular impulse arising from the
airloads was applied to the seat during ejection, wiich was of sufficient magnitude
to cause the seat to rotate from its initial horizontal position to a nearly headdown attitude shortly after separation from the missile.
The results indicate that
tumbling is somewhat higher than might be reasonably tolerated by a human subject.

5,957
Wicke, Walter
1958
PROGRESS REPORT ON MANUFACTURE & EVALUATION OF
50 INTEGRATING ACCELEROMETERS
Contract No. DA-19-059-501-ORD-2757

- 1,758

-

5,958
Wielunski, Stefan 1961 THE INVESTIGATION OF LIVING ORGANISM IN ROTATING
SYSTEMI
(Paper 49, XIth International Astronautical Congress, Stockholm, 1960, pp.
483-488) Prepared by: Translation Services Branch, Foreign Technology
ASTIA AD, 269153
FTD-TT-61-248/I+2
Division, SP-AFB, Ohio
ABSTRACT: An apparatus constructed at'the physical laboratory of the Polytechnical
Institute of Lublin, Poland permits 'the observation by a stationary observer of
the phenomena occurring' in a rotating system as seen by an observer resting in
this system.The author's apparatus enables a stationary observer to follow the behavior
of a living animal in a rotating cage, in natural size and colors.
The appari:us consists of a horizontal disc on which a cage with the animal
The disk rotates about the vertical axis and
under observation is fastened.
the behavior of the animal is ovserved in a mirror rotating at one-half the
speed above the same axis. The mechanism may be driven either manually or
Many experiments illustrating the centrifugal and Coriolis'
electrically.
The apparatus should prove uEeful in the investigation
forces may be made with it.
of the physiological effects of high accelerations in rap dly rotating cosmic
vehicles of the future in which the Coriolis' forces on the subjects blood will
The author
be 10,000 to 20,000 times greater than on the surface of the earth.
possible
even
hopes that his inexpensive apparatus will make such investigations
in laboratories of l'mited means.

5,959
Wiesehofer,

H.

'

1939

FLIGHT TESTS ON THE ,INCREASES OF G TOLERANCE BY ACCOW1ODA-

(Edited by Deutsche Versuchsanstalt
TION OF THE CREW IN THE PRONE POSITION..
for Luftfahrt. E. V. Berlin-Adlershof, 12 June 1939) German Aviation
Research Rept., 075

5,960
Webb Associates 1962 FORCE FIELDS
In: NASA Life Sciences Data Book (N~tional Aeronautics and Space Administration,
June 1962
Contract NASr-89.
Washington, D.C.)

ABSTRACT: This handbook provides 28 pages of charts and summaries from the
various force fields. Areas covered include: acceleration (experience, impact,
transverse G limits, acceleration terminology, variations in G tolerance, G
vector and consciousness, direction of force, maximum tolerable acceleration
profiles, G protection by water immersion); tolerance to tumbling; deceleration

(ahrupt transverse, ppsitiveand negativeG0decelerations, tolerance- to-vertica-l
impact, human impact sensitivity, impact tolerance); G fields in rotating space
vehicles; vibration,

factors,

(response,

performance functions,

tolerances,

physiological effects,

transmission, oxyge- consumption,

psychophysical

respiratory

ventilation, and tracking performance); resonance of the abdominal wall; oscill-

ations; high dynamic pressures; blast injury.

/
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5,961
Wiesehofer, H. 1940 UBER FLUCVERSUCHE ZUR FRAGE DER ERTRAGLICHKEIT HOHER
BESCHLEUNIGUNGEN BEI LIEGENDER UNTERBRINGUNG DER FLUGZEUGINSASSEN
(Question of Tolerance of High Rates of Acceleration by Pilot While
Lying Down; Experimental Studies)
Luftfahrtmedizin 4: 145-155

5,962
Wiesehoefer, H.
1943
FLUGMEDIZINISCHE GRUNDLAGEN ZUM BAN VON
S:HLEUDERSITZEN.
(Aero-Medical Basis for Construction of Catapult Seats)
Oct. 1943.
ASTIA ATI 52016

ABSTRACT: A detailed discussion is presented on the aero-medical prfnciples
for construLtion of catapult seats.
The main topic of Lhe discussion is the
determination of how well the human body is able to withstand the strain
connected with high acceleration, and how these qrresses can be reduced., and
other~safety measur,;3 are outlined. Numerical tables are given showing the
stress resistance of various vertebrae to various stresses.
One proposed
measure to reduce acceleration is to catapult the seat downward.
Results of
tests showed that accelerations of 18 to 20 g for a period of 1/10 to 2/10
sec are permissible causing no serious effects tn the body.

5,963
Wiesehoefer, H.
1944
SCHLEUDERSITZABECHUESSE MIT MENSCHEN ZUR....
FLUGZEUGMUSTER.
(Tolerance of Human Subjects to Acceleration During
Catapult Seat Ejection), Oct. 1944.
ASTIA ATI 43761
AAqTRACT: Tests were performed with catapult ejection seats with human subjects
to determine tolerance to high acceleration.
Catapult seats intended for the
Do 335 and He 219 fighters were used, at ejection pressures of 60 to 135
atmospheres corresponding to actual flight of both aircraft.
Attention is
directed to the difference in construction of both assemblies.
On the basis
of results obtained it is shown that these ejection seats may be used without
causing injuries to pilots due to excessive acceleration.
It is considered
premature to regard accelerations up to 28 g, which have bean well tolerated
in the tests, as lying invariably below the breaking load of skeletal structures.

-
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5,964
Wiesehofer, H., tr. J.B. Bateman
1945
AVIATION MEDICAL PRINCIPLES FOR THE
CONSTRUCTION OF EMERGENCY EJECTION SEATS.
(Deutsche Versuchsanstalt fur
Luftfahrt, E.V., Berlin-Aldershof)
Rept. Rf 301/12, UM 1175(150)2402,
27 Oct. 1943.
Translated as Appendix 2 to Lovelace, W.R., E.J. Baldes,
& V.J. Wulff,
The Eiection Seat for Emergency Escape from High-Speed
Aircraft, Aug. 31, 1945. ASTIA ATI 7245
ABSTRACT: Following a review of the dynamic processes occurring in the ejection
of the catapult seat, the effects on the human subject resulting from accelerations and air resistance are set forth. The limiting conditions are established
under which the thresholds of tolerance of the human body, and particularly of
the spinal' column, are not exceeded.
The procedures for reducing the forces
involved and certain safety measures are discussed.
I.
II.
III.
IV.
V.
VI.

Introduction
Technical Details of the Ejection Seat.
Tolerance Toward Impact-Like Accelerations.
Experiments on Tolerance to Wind Blast.
Flight Tests with Catapult Seat in the Ju 87.
Possible Methods of Reducing the Acceleration During Ejection.
(Author)

5,965
Wiesohofer,H.
tr., J.B. Bateman
1945
CATAPULT SEAT EJECTION WITH HUMAN
SUBJECTS: TOLERANCE TO ACCELERATION OF PERSONS EJECTED FROM THE Do 335
AND He 219.
(Deutsche Versuchsanstalt Fur Luftfahrt, E.V., Berlin-Adlershof) Deutsche Luftfahrtforschung:
Investigation and Report No. 1393,
31 Oct. 1944.
Translated as Appendix 14 to Lovelace, W.R., E.J. lBaldes,
& V.J. Wulff, The Election Seat for Emergency Escape from High-Speed
Aircraft, ASTIA ATI No. 7245

ABSTRACT: The report deals with the effects on human subjects of seat' ejection
from a stationary mounting using high driving forces.
Using a catapult seat assembly intended for model Do 335, twenty-seven ejections
have been performed with ten subjects, using pressures of 60 to 135 atmospheres.
Using that intended for modelHe 219, fourteen ejections havebeen made with
five subjects at pressures of 60 to 90 atmospheres.
Attention is drawn to the differences between the two assemblies; the requirements for each are set :orth, and the results of the experiments are discussed.
(Author)

"
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Wiesehofer ,H.
CATAPULT SEAT LAUNCHINGS OF MEN TO DETERMINE ACCELERATION
TOLERANCES FOR APPARATUS USED IN THE DO. 335 AND HE.219 AIRCRAFT
(ZWB-U & N 1393) (TIB Ref. GDC 10/5725)
R.A.E. Translation No. 226

5,967
Wiesing er, K.
1953
THE ROLE OF ANALYSIS OF FINDINGS IN THE RECONSTRUCTION OF AVIATION ACCIDENTS(Le 'ble de I'analyse des traces dans la reconstruction des accidents d'avion.
Medecine aeronautique(Paris). 8(l):85-86,
1953
ABSTRACT:
Serious military airplane accidents are evaluated by 'a special
committee in Switzerland; the members of this committee are: a police official, a flight surgeon, and a technical expert. The methods of evaluation
of their findings are the same as those employed in forensic medicin.'•"K•croscopic physical, chemical, and biological examination of the findings I's
done by experts. The role nf the flight surgeon is to collect and preserve
all available evidence.--This method seems to be of considerable value in the
investigation of airplane accidents.

5,968

"?,iggers, C.J.

1944
Lea and Febiger

AVIATION PHYSIOLOGY,
Philadelphia,

5,969
Wiggers, C.J.
( New York:

1950
PHYSIOLOGY OF SHOCK.
Commonwealth Fund, 1950)

5,970
Wiggers, C. J.
(New York:

1952
CIRCUlATORY DYNAMICS
Grune & Stratton, 1952)
p. 8

Chapteis 28-29

4th ed.
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Wilber, CoG.
THE USE OF ANIMALS, PIANTS, N1CROOR,"'iNISS A.M TIZSUE
(MZ Atomic Energy Comm.)
COM-7-T24.
CULTURE IN SPACE RESEARCH.

5,972
Wilbur, C.E. THE FLIGHT SURGEON AND AIRCRAFT ACCIDENTS.
of Aeronautical Sciences, Inc.; ASTIA

New York, Institute

5,973
Wilbur, C. E.

1961

MEDICAL INVESTIGATION OF.CIVIL AIRCRAFT ACCIDENTS

(Paper, 32nd.Annual Meeting of the Aerospace Medical Assoc.,
Chicago, Illinois, April 24-27, 1961)

Palmer House,

5,974
Wild,

H. B.

1931

FLYING WITH THE PIONEERS.

pop.

Sci. Mon. 118:40; 61.

5,975
Wildhack, W.A. & R.O. Smith 1955 A BASIC METHOD OF DETERMINING THE DYNAMIC
CHARACTERISTICS OF ACCELEROMETERS IN ROTATION
March 1955 Paper No. 54-40-3
(National Bureau of Siandards, Washington, D.C.)
ASTIA AD 118 806
ABSTRACT:
The earth's gravitational field furnishes a convenient sinusoidal
forcing function for a vibrating system (e.g., an a:crelerometer) rotating •,,
The centrifugal field decreases the restoring 'force on the
a vertical plane.
vibrating mass.
Resonance occurs at lower frequencies and with greater amplitudes
than in the case of excitation by linear vibration.
The response ratio is greater
The resonant frequency for zero
than unity for all damping ratios up to unity.
From measurements
damiping occurs at 0.707 times the natbral undamped frequency.
of the maximum response ratio, and of the frequency at which this ratio
decreases to unity, one may determine beth the damping ratio and the undamped
natural frequency of any system whose damping ratio is less than unity. The
response equation for the rotational excitation is given, and the solutions are
Experimental test results obtained by this method
presented in graphic form.

are included.

(Contractor's abstract)

w • mw
• Im mm m,

"

1,763

"

5,976
1928
INJURIES DUE TO CHANGE OF AIR PRESSURE IN PARACHUTE
Wilhelm, Kaiser
DESCENT.
Die Medizinische welt, (Berlin) 2:1192, Aug 11, 1928

5,977
ESCAPE FROM MULTIPLACE SUPERSONIC AIRCRAFT
1952
Wilkes, W.H.
(Paper, Symposiun on Problems of Emergency Escapt In High Speed Flight,
Wright Field, Ohio, Sept 29-30, 1952)

ABSTRACT: The principal dangers involved in escape from an aircraft at super(1) explosive decompression;
sonic speeds and high altitudes are as follows:
(2) immobility due to uncontrollable airplane or injury; (3) possibility of
collision with the airplane structure such as wings, fin, wueeis, etL.; (4)
possible high temperatures due to aerodynamic heating of the crewman; (5)
extreme horizontal deceleration after entering the airstream; (6) physical harm
due to air blast on face and body; (7) lack of oxygen; (8) extreme cold; and
The implications
(9) inability to open the parachute due to unconsciousness.
of these dangers are briefly discussed, in as much as they apply to multiplace
bombers operating at altitudes up to 60,000 feet and speeds up to Mach 2.

5,978
ESTIMATIONS OF CARDIAC
1943
Wilkins, R. W.', C. K. Driedland, & S. E. Bradley
AMD VASOMOTOR RESERVE ESPECIALLY IN RESPONSE TO ST AINS DESIGNED TO SIMULATE
CAM No. 177; 1 Sept. 1943
THOSE OF ACCELERATION.
ABSTRACT:
(a)
Release of occlusion of circulation in the limbs i
hyperemia and fall of systemic arterial blood pressure,
Reocclusiol
cardiac output and fall in venous pressure.
(b) External compression of the abdomen raises intra-abh
but not enough to occlude circulation, although blood f
are retarded.
(c) Abdominal muscular straining raises intra-abdominal
does external abdominal compression.
(d) Valsalva maneuver causes initial sharp ride in arte
a fall in the arterial and pulse pressure plus a rise i
(e) Release of Valsalva strain is followed by brief fur
pressure, then a rise into hypertensive levels for one

followed by intense local
rise in pulse rate and
reverses this.
ominal pressure slightly,
ow and kidney functions
pressure much higher than
ial pressure followed by
pulse rate.
her fall in arterial
alf minute or more.
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. 1,764 5,979
BIMONTHLY PROGRESS REPORT NO.
1944
Wilkins, R. W.
2 Oct. 1944
CONTRACT OEMcmr-143;'

17 TO THE CMR-OSRD ON

ABSTRACT: An anti-"g" suit has'been constructed out of cotton netting which
works on the principle of the "Japanese finger trap". Tests at the Wright Field
Centrifuge show that it gives a protection of ý to 1 "g". The experimental
model is now being strengthened and simplified.

5,980
Wilkins, R. W., 'S. Bradley,

& C. K. Friedland

1946

CIRCULATORY EFFECTS

OF THE HEAD-DOWN POSITION (NEGATIVE G) IN NORMAL MEN AND MEASURES
DESIGNED TO COUNTERACT THEM. (Nat'l Research Council)
Final Rept. OEMcmr-143 May 1946.

C. A. M.

5,981
Wilkins, R. W., S. E. Bradley, & C. K. Friedland 1946 CIRCULATORY
ADJUS1M(ETS TO THE HEADDOWN POSTURE. J. Clin. Invest. 25:937.

5,982
THE ACUTE CIRCULATORY
1950
Wilkins, R. W., S. E. Bradley, & C. K. Friedland
EFFECTS OF THE HEAD DOWN POSITION (iEGATIVE G) IN NORMAL MAN WITH A NOTE ON
SOME MEASURES DESIGNED TO RELIEVE CRANIAL CONGESTION IN THIS POSITION.
J. Clin. Invest. 29(7):940-949
Studies of the circulatory effects of the head-down position bave reveal
SUMMARY:
ed venous, and to a lesser extent, arterial hypertension in the head to be among
Because of moderating physiological mechanisms, the
the more important changes.
press
Jre in the inverted position is less than might
increase in cerebral venous
formidable, and presumably the chief cause of
otherwise be expected, but is st.ll
the ill efiects reported to folln, exposure to higher negative G. In the inverted
positi.on there was a decreased and often irregular pulse rate and an increased
After the initial passive (hydrostatic)
cardiac output (ballistocardiographic).
change in arterial pressure there was a further moderate decr-ase, indicating
A study of renal clearance showed that the kidneys did not particivasodilation.
Several simple methods of lessening cranial
pate in this vasodepressor response.
venous hypertension in the head-down position were found to give considerable
relief from the usual symptoms and signs of cranial congestion caused by'this
posture.
(DACO)
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.1,765
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5,983
1944
ANALYSIS OF FPRC/450
Williams, D.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 4 50a, November 1944

5,984
Williams, D. C. 1959 T33 AIRCRAFT EJECTION SEAT TRIALS LW LEVEL CASE
USING D-RING LANYARD SYSTEM (Royal Canadian Air Force Central
Report No. CEPE-1363,
Experimental and Proving Establishment)
March 1959.

5,985
EPISODES OF UNCONSCIOUSNESS, CONFUSION, AND
1943
Williams, D.J.
(Flying Personnel Research Coim•ittee, Air Ministry)
AMNESIA WHILE FLYING.
November 1943
F.P.R.C. Report # 562,

5,986
Williams,
Sur.,

E.R.P.
1942
30: 38-49

BLAST EFFECTS IN WARFARE (Hunterian lecture).

Brit. J

5,98/
NATURE AND SITE OF INJURIES PRACEIVED IN FLYING
1945
Williams, G.O.
(RAF, Institute of Aviation Medicine, Farnborough)
ACCIDENTS.
FPRC 639, Sept. 1945.

5,988
NATURE AND SITE OF INJLRIES RECEIVED IN FLYING
1945
Williams, G.O.
(RAF, Institute of Aviation Medicine,
ACCIDENTS: SECOND REPORT.
Farnborough) FPRC 639(a), Jan. 1946.

1-,766

-

5,989
NATURE AND SITE OF INJURIES RECEIVED IN
1946
Williams, G.O.
(RAF, Institute of Aviation Medicine,
FLYING ACCIDENTS: THIRD REPORT.

FPRC 639(b), June 1946.

Farnborough)

5,990

1946

Williams, G.O.

NATURE AND SITE OF INJURIZS RECEIVED IN FLYING

ACCIDENTS: FOURTH REPORT.

(RAF,

Farnborough) FPRC 639(c), Aug.

Inst'itute of Aviation Medicine,

1945.

5,991
1946

Williams, G. 0.

NATURE AND SITE OF INJURIES RECEIVED IN FLYING

(Flying Personnel Research'Cou ittee)

ACCIDENTS.

November 1946.

5,992
ARE THE
1944
'Williams, M. M. D., E. J. Baldes, R. K. Ghormley, & C. F. Code
ACCELERATIQN?
POSITIVE
DURING
INTERVERTEBRAL DISKS COMPRESSED OR DISPLACED

(Mayo Clinic)

CAM Rept. No. 255, 18 Feb. 1944

Ante ioposterior
ABSTRACT:
spinal region it 4 subjects
vant change was detected in
and the total lngth of the
pression or disFlacement of

and lateral X-ray pictores were taken of the lower
before and during exposure to 2 to 6 "g". No signifithe measurements of the lumbar intervertebral spaces
It is concluded that there is no comlumbar spine.
the lumbar spine under these values of "g".

5,993
MAN'S SURVIVAL IN THE SKY
THE NEW FRONTIER:
1959
Williams, K. G.
William Heinemann Medical Books, 1959)
(London:
Of sp cial interest are chapters on the basic man-machine control
ABSTRACT:
system; the prob em of input, man versus automatic control; fatigue, prevention
of fatigue; sele:tion of the man, teamwork in flying; problems and psychological
dangers of weigh lessness.

4

'-5'994
Williams, P.Co

I

L=SI10S OF TIE LUMBOSACRAL SPIN~t PT Is II.

ItSur!. 1'(1937)s 343, 690.

Journ. Bone

.1,767
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5,995
Williams,

R.B. & R.J. Benjamin

1960

ANALYSIS OF WEBBING IMPACT DATA AND

DETERMINATION OF OPTIMUM INSTRUMENTATION TO BE USED IN CONJUNCTION WITH
THE IMPACTING OF WEBBING.
(Cook Technological Center, Morton Grove, 111.)
Contract No. AF 33(616)-6440, Project No.
March 1960.
ASTIA AD 237 171.

7320, WADC TR 59-694,

ABSTRACT: Quantities of data have been obtained at Edwards Air Force Base,
California, concerning the impact behavior of nylon webbing. The basic aims
of this investigation are:
(1) To evaluate and analyze the methods used to obtain data acquired
during nylon webbing impact tests conducted at Edwards Air Force Base,
California.
(2) To interpret these data and to judge their reliability.
(3) To recommend, if necessary, improved or modified testing methods and
instrumentation tectmiques which would result in obtaining data of
greater value in future tests.
Analysis and interpretation of the test data indicated that these data were
of intermediate reliability.
Certain trends were apparent, but relatively
large experimental scatter existed.
Possible causes of the scatter were
investigated and recommendations were made for improvement of terting methods,
equipment, data reduction ,technique, and data interpretation.

5,996
Williamson, F., Jr.
1963
FEASIBILITY STUDY AND DEMONSTRATION OF VARIABLETHRUST PROPULSION FOR A SOFT-LANDING VEHICLE.
(Naval Ordnance Test Station,
China Lake, Calif.) NAVWEPS-7900: NOTS-TP-2-901; NASA N63-13759; Jan. 1963
ABSTRACT: The soft-landing vehicle was designed and tested to demon.trate the
feasibility of using the NOTS Variable Area Injector to softly land a rocket
vehicle without the ai
r aerodynamic forces.
The vehicle was tested in a vertical track which restric.freedom of movement to the direction of the vertical
axis.
Propellant tank capacity of the soft-landing vehicle was 200 lbs. of inhibited red fuming nitric acid and 100 lbs. of unsymmetrical-dimethylhydrazine.
Total loaded weight of the vehicle was 700 lbs. and maximum thrust was 1,300 lbs.
The vehicle successfully completed four captive flight tests. During these tests
a maximum height of 155 ft. and landing velocities between 3.8 and 8.3 ft. per
sec. were achieved.
Thrust control was sufficient to allow the observer to hover
the vehicle.
(AUTHOR)

5,997
. .Willis, 3M .
1962
THE ROLE OF MOTION INFORMATION AND ITS CONTRIBUTION TO
SIMULATION VALIDITY: DESCRIPTION OF THE EXPERIMENTAL APPARATUS.
(Bell Helicopter Co., Ft. Worth, Texas) TR D228-370-005, Apr. 1962

....

.

-1,768-

5,998
Willis, M. P. & F. Siroky

TATIOt
Center,

1960

SIMJLTANEOUS VS SUCCESSIVE PRESEN-

OF RELATIVE MOTION PROBLEMS (U. S. Naval Training Devices
Port Washington, New York)

26 August 1960

AD 248 419.

5,q99
Willmorth, N. E., & G. A. Green
1950
THE EFFECT OF INCREASED POSITIVE RADIAL
ACCELERATION ON THE SPEED AND ACCURACY OF REACHING MOVEMENTS.
(Paper, 30th
Annual Meeting of the Wescern Psychological Assoc., 27-29 April 1950, Santa

Barbara, Calif.)
ABSTRACT: The purpose of this study was to compare speed and accuracy of reaching movements for up, down, right, and left target positions at increased glevels.
Results show that reaction and movement times increase, and accuracy decreases,
significantly, with increased g.
Errors of underestimation and negative-inertia
determined the position of strikes on the targets.
(Amer. Psychologist 5(9):465,
Sept. 1950)

6,000
Willmorth, N.E., and G.A. Green
1950
THE EFFECT OF INCREASED POSITIVE
RADIAL ACCELERATION ON THE SPEED AND ACCURACY OF REACHING MOVEMENTS.
Abstract: Amer, Psychol., 5(9):466.
1950

6,001

Wilson, A.G.
1958
THE SPACE ENVIRONMENT.
(The Rand Corp., Santa monica, Calif.) Report. No. P-1427, Feb 1958

6,002
Wilson, C. L.
1959
PROJECT MERCURY CANDIDATE EVALUATION PROGRAM.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 59-505;
ASTIA AD-234 749; Dec. 1959
ABSTRACT: The National Aeronautics and Space Administration (NASA), a U. S. Government civilian agency, has been assigned the task of exploring the feasibility

of space travel. As a result of thorough and exhaustive study, NASA has concluded
that certain aspects of space travel are feasible and, furthermore, that some
will be practicable in the very near future. One profile of space travel envision
that a human pilot, transported in a life support system (capsule), could be

"-1,769

-

thrust into orbit by a liquid fuel rocket, maintained there for several revoluProject
tions around the earth, and successfully and safely recovered from orbit.
Mercury intends to realize this vision.
"Who will the pilot be?"
Among the many strategic questions to be answered is:
This report describes how and why the Aerospace Medical Laboratory participated
(CARl)
in the selection of the seven Mercury Astronauts.

6,003
1957 BIBLIOGRAPHY ON LOW DENSITY WIND TUNNELS (Royal Aircraft
Wilson, C.W.J.
Establishment (Gt. Brit.) Library Bibliography no. 194, Nov. 1957,
ASTIA AD-217 324

6,004
1957 BIBLIOGRAPHY ON LOW DENSITY WINDTUNNELS (Royal Aircraft
Wilson, C.W.J.
Establishment (Gt. Brit.) Library Bibliography no, 194, Nov. 1957,
ASTIA AD-217 324

6,005

Wilson, J.S., E.H. Estes, J.T. Doyle, W.L. Bloom, & J.V. Warren
OF DEXTRAN IN THE TREATMENT OF BLOOD LOSS AND, SHOCK.
(U.S. Naval School of Aviation Medicine, Naval Air Station,
ASTIA ATI 122250.
NM 001 050. 01.03, 1'Oct. 1951.

1951

THE USE

Pensacola, Fla.)

ABSTRACT: A solution of dextran, a glucose ploymer, has been fiven to five normal
individuals previously subjected to~experimenial blood loss of from 450 to 900
The use of dextran followcc., and to 52 patients suffering from clinical shock.
ing experimental blood loss resulted in hemodilution and an increase in the cirIn the treatment of shock due to blood loss, trauma and
culating plasma volume.
Results
dehydration, dextran brought about satisfactory clinical improvement.
were poor in those patients with cerebral trauma or infection, even though satisIn general, the therapeutic results were essentifactory' hemodilution occurred.
Dextran appears to be a
ally the same as might have been expected from plasma.
satisfactory plasma volume expander oftering advantages of large scale production,
storage stability, and convenient reaction-free use in clinical practice.

/
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6,006
Wilson,

1946
TIlE IATJIOLUGY OF TRAUMATIC INJURY.
James V.
Great Britain: The Central tress, 1946)

(Aberdeen,

6,007
1949, THE EFFECT OF PRONE POSITION UPON THE DURATION OF USEFUL
Wilson, J.W.
CONSCIOUSNESS AT ALTITUDE (Aero Medical Laboratory, Air Materiel Command,
Wright-Patterson AFB, Dayton, Ohio) ICREXD-696-1071, 4 January 1949
ABSTRACT: One may conclude therefore, from these studies, that the aviator'
will be neither better nor worse if he assumes a prone or sitting position if
loss of oxygen at altitude occurs. His 'duration of useful consciousness will
probably depend upon factors other than posture.

6,008
1950
THE EFFECT OF INCREASED POSITIVE RADIAL ACCELERATION ON
Wilson, R. C.
(Paper, 30th Annual
PERCEPTUAL SPEED AND SPATIAL ORIENTATION ABILITIES.
Meeting of th cWcstcrn Psychological Assoc., 27-29 April 1950, Santa Barbara,
Calif.)
Perceptual Speed Ability and Spatial Oriet.tation Ability'were studied
ABSTRACT:
using test' items adapted from the Guilford-Ziinerman Aptitude Survey and the AAF
Discrimination Reaction Time Test. Test items were administered to subjects at 1
Results indicate no significant change
g and under conditions of increased g.
in these abilities attributable to increased g forces below the blackout
threshold.
(J. Amer. Psychologist 5(9):465-466, Sept. 1950)

6,009
Wilson, R.B., et al. 1951 REPORT ON PILOT SAFETY AND FAILURE WARNING
SYSTEM FOR ATLAS/CENTAUR/DYNA SOAR (Convair Astronautics, San Diego, Calif
13 April 1951) Report AZP-096

6,010
THE EFFECT OF INCREASED POSITIVE RADIAL ACCELERATION
1950
R.C.
ON PERCEPTUAL SPEED AND SPATIAL ORIENTATION ABILITIES.
(Abstract) Amer. Psychol., 5(9): 466

__Wilson,

-

1,771
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6,011
Wilson, R.C., G.A. Green, G.L. Bryan, N.E. Willmorth and N.D. Warren 1950
AN INVESTIGATION OF CERTAIN AFTER EFFECTS OF INTERMITTENT POSITIVE RADIAL
( University of Southern Calif., Psychological Lab.,
ACCELERATION.
Contract no. N6ori77, Task order 3, 19 pp., October 1950
Los Angeles)
ABSTRACT: Healthy young male students were employed as subjects in an
attempt to determine the aftereffects of prolonged exposure to moderate g
intensities.
A battery
The subjects were dividied into experimental and control groups.
human
the
on
rotation
before
group
each
to
administered
of six tests was
rotation.
the
of
conclusion
the
at
again
and
centrifuge
The following general conclusion was reached:
In the main, the abilities tested were unaffected by the prolonged
a.
exposure to g. With the following exceptions:
(1) the improvement of the experimental group was significantly less
than the improvement of the control group in the time required
to name colors (significant at the 1% level); and
the improvement of the experimental group was significantly less
(2)
than the improvement of the control group in the number of
contacts made in the Steadiness Test (significant at the 57 level)

6,012
Wilson, R.C., and A.A. Canfield 1951 THE EFFECTS OF INCREASED POSITIVE RADICAL
ACCELERATION UPON PUPILLARY RESPONSE in PHYSIOLOGICAL RESEARCH ON THE HUMAN
CENTRIFUGE: FINAL REPORT (Department of Psychology, University of Southern
California, Los Angeles, Califarn~i) Technical Report N6 or 177, 1951

6,013

Wilson, R. C., G. L. Bryan, G. A. Green, N. E. Willmorth, A. A. Canfield, and
POSITIVE RADIAL ACC-MERAU. D. Warren. 1951 AFTER =rECTS OF INTERMITTE
TION. J. Aviat. Med. 22(5):509-517.
CONCLUSIONS:

In general, intermittent exposure to positive radial acceleration

does not significantly affect the performance on the tests of this battery.
However, two exceptions to this general statement occur: (1) the improvement of
the experirental group was significantly less than the improvement of the control
group in the time required to name colors; and (2) the improvement of the experimental group was significantly less than the improvement of the control group
Me evidence from this
in the nu-ber of contacts made in the Steadiness Test.
per s.-!, is a signifig,
to
exposure
that
hypothesis
the
support
not
study does
On
cant factor in producing the post-flight fatigue which pilots have reported.
the basis of these results, no changes or modiVLcations in design of aircraft
controls or flight procedures are recommended.

" 1,772
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6,014
Wilson,

R. C., & A. A. Canfield

AN EXPERIMENTAL INVESTIGATION OF

THE EFFECTS OF INCREASED POSITIVE RADIAL ACCELERATION ON THE REPRODUCTION
OF SHORT TEMPORAL INTERVALS (10 SECONDS).
(Dept. of Psychol.,
Southern Calif.)
Contract No. N6 ori 77, Task Order 3

Univ. of

6,015
Wilson, R. C. and A. A. Canfield
1951
THE EFFECTS OF INCREASED POSITIVE
RADIAL ACCELERATION UPON PUPILLARY RESPONSE.
(In Warren, M. D., ed.,
Psychological Research on the Human Centrifuge:
Final Report) (Dept. of
Psychology, Univ. of Southern Calif., Los Angeles, June 1951) Tech Rept.
N6-ori-77, Task Order 3.

6,016
Wilson, W,.S.
1960 HUYV-N FACTORS IN SPACE FLIGHT:
A BIBLIOGRAPHY COMPILED
BY AIRCRAFT AND MISSILES
(Chilton Research Services: Philadelphia)
1960 (Mimeo Report)

6,017
Wiuperis, H. E.

1931

HIGH SPEED FLYING

J.

R. Aero.

Soc.

35:1040-1046.

6,018
Windle, W. F., R. A. Groat, & H. W. Magoun

1944

FUNCTIONAL AND STRUCTURAL

CHANGES IN CENTRAL NERVOUS SYSTEM, DURING AND AFTER EXPERIMENTAL
CONCUSSION

Trans. Amer. Neurol. Ass.

70:117-122.

6,019
NATURAL LT$iT3 TO FtLh'AN FLT',T
1939
Wimpcris, F.F.
Sdithsonian &nst. ArnuoI Report 579-593.

6,020
Windes, S. L. Feb. 1942 REPORT OF INVESTIGATIONS, DAMAGE FROM AIR
BLAST, PROGRESS REPORT 1.
(U. S. Dept. of Interior, Bureau of

Mines) RI 3622, Feb. 1942.

/
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6,021
EXPERIMENTAL STRUCTURAL ALTERA1944
Windle, W. F., R. A. Groat, & C. A. Fox
Surg., 'ynecol. Obstet.
TIOtNS IN THE MAIN DURING AND AFTER CONCUSSION.
79:561

6,022
Windle, W. F. and R. A.
AFTER CONCUSSION.

Groat

1945 DISAPPEARANCE OF NERVE CELLS
93:201-209.

Anar.-LRP.

6,023
Winfield, B.J.O.

1948

SOME MEDICAL ASPECTS OF PARACHUTE TRAININ

(Air Ministry, Flying Personnel Research Committee) Report No. FPRC/674

6,024
1942 ABBREVIATED FORM OF A STATISTICAL
Winfield, B.J.O. & C. Cr'chton-Miller
DESCENTS MADE AT RINGWAY DURING
11,000
ON
BASED
PARACHUTING
REPORT ON
NOVEMBER, DECEMBER, AND JANUARY, 1941/2
FPRC 445
Flying Personnel Research Comnittee, Farnborough, England
ASTIA ATI 206 834
ABSTRACT: The object of the investigation was to secure some information about
parachute descents, based on a sufficiently large number of cases to be fairly
definite and reliable. All injuries occurring within the period were analysed
and the variation of the injury rate with the physical characteristics of'the
Wind
man, his experience, and the wind and weather conditions were examined.
speed measurements were reocrded on the actual dropping ground for 4,165 descents,
and the actual landings were noted and description•s recorded in 2,792 cases.
A note was also kept on the frequency of various other occurrences, e.g. thrown
lines, twisted rigging lines, interference between men and containers or their
A general survey of the
par-o.hutes, men landing in trees, on obstructions, etc.
Some deductions have
injuries sustained in 11,190 descents was also undertaken.
been drawn from the information which may or may not be considered acceptable;
but it is hoped that the raw information will prove useful to those desiring
to
to draw their own conclusions and desiring statistical information on -hich
base their own theories.
6,025
INCIDENCE AND CAUSATION OF AIRSICKNESS IN
1940
Winfield, R.H.
(RAF, Institute of Aviation Medicine, Farnborough)
OPERATIONAL AIRCREWS.
FPRC 220(a), Dec. 1940.

" 1,774
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6 026
AIRSICIMSS IN PARACHUTE TROOPS.
Winfield, R.H.
1941
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 277. March 1941.

4

6,027
Winfield, R.H.

1942

DISCUSSION ON THE EFFECTS OF FLYING ON THE NOSE AND

EAR, OBSERVATIONS ON AIR SICKNESS.
Also: J. Laryng., 57:23-25

Proc. R. Soc. Med.,

35:257-258.

6,028
1946 FLYING PERSONNEL RESEARCH COMMITTEE REPORT ON THE PROBLEM OF
Winfield, R.H.
AIRSICKNESS IN PARACHUTE TROOPS (RAF, Institute of Aviation Medicine, Farnborough
Dec. 1946
First to determine the
ABSTRACT: The object of this investigation was twofold.
incidence of airsickness among parachute troops and secondly, to consider means
It was found that airsickness occurs in a very
by which it might be prevented.
This is in part due to
high proportion of casual troops flown in troop-carriers.
No cases of airsickness have been
lack of control of the accessory factors.
recorded on the twenty minute flights made by parachute troops during traiiing.
Three cases of airsickness nut of thirty-six troops were reported on the ten and
This
a half hour flight made to the advanced base on the Colossus operation.
relatively low incidence of airsickness as compared with the condition in troop
carriers is consistent with the care taken in dealing with the accessort factors
in transplarting parachute troops. Airsickness on long flights with parachute
further reduced by eliminating those liable to vomiting by
troops could be still
giveing all prospective troops a trial flight of three or four hours.

6',029
1947 MEDICAL PROBLEMS OF THE MERCHANT SHIP FIGHTER UNIT (M.S.F.UW.
Winfield, R.H.
(RAF,. Institute of Aviation Medicine, Farnborough) FPRC Report 469; Oct. 1947,

ASTIA ATI-206 859
ABSTRACT:

This paper gives an account of the Merchant Ship Fighter Unit and

The question of
the medical problems which have arisen in connection with it.
selection and training of personnel is considered and the various ways of raisin*
the morale of the unit on land and at sea are discussed.

I
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6,030
1942
PARACHUTING: BASED ON
Winfield, R.H. & Crichton-Miller, C.
11,0000 DESCENTS MADE AT RAF RINGWAY. (RAF, Institute of Aviation
Medicine, Farnborough)
FPRC 445, March 1962.

6,031
1950
THE PERCEPTION OF THE 'VERTICAL: XI.
Wing, C. W. and G. E. Passey
The Visual Vertical under Conflicting Visual and Acceleratory Factors.
(USN. School of Aviat. Med., Naval Air Stat., Pensacola, Fla.) Rept. No.
Research Project NM 001 110
15 Nov.,1950.
NM 001 063.01.20.

500.20,

11-15-50.

SUMMARY:
1) Four Ss made adjustments of the visual vertical in both predence and
absence of a visual frame of reference under varying resultant acceleratory
forces produced in a human centrifuge.
2) In the absence of a visual frame of reference the subjectively accepted
vertical to which S adjusted a target was aligned with the resultant acceleratory force. The adjustment was made whether or not the resultant force was
aligned with S's body axis or acted at some angle to it.
3) In the presence of a visual frame of reference which was alignment with
the resul~ant forces S adjusted the visual vertical to a position which placed
the target in alignnnet with the resultant force and the main lines of the
visual framework.
4) In the presence of a visual frame of reference which is aligned with S's
body axis and a resultant force which acts at some angle with S's body axis
and the visual frame of reference S adjusts the visual vertical to'a position
Neither visual or postural cues are accepted to the exclusion
of compromise.
With increased intensity of the postural cues furnished by
of the other.
an acceleratory force the visuial vertical is located relatively nearer to the
vertical determined by the resultant force.
5) The results are related to the work of ASch and Witkin (1), (2), and
On the basis
Witkin and Aech (9) and to the work of Gibson and Mowrer (3).
of the results of this experiment we find judgment of the visual vertical to
be a function of both visual and postural factors.

6,032
Wing,

THE RESPONSE OF THE OTOLITH ORGANS TO TILT.
. E.
1962
(School of Aerospace Medicine, Brooks AFB, Texas) SAM-TDR-62-132;

Nov.

1962

were recorded
ABSTRACT: Action potentials and their changes in response to tilt
from 60 units in the vestibular ganglion, presumably supplying the otolith organs
The action potentials in all units were infrequent and irregular
of 10 cats.

-
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The majority of the units shoved
after position was maintained for some time.
In most cases, of those which exhibited a
no response to any change in position.
The evidence
response, the responses were delayed an average of 40 seconds.
vestigial organs,
be
presented supports the view that the utricle and saccule may
cat with respect
the
of
orientation
the
in
or at least do not function meaningfully
(AUTHOR)
to the gravitational field.

6,033
QUANTITATIVE MEASUREMENT OF
1962
Winget, C.M., and A.H. Smith
LABYRINTHINE. FUNCTION IN THE FOWL BY NYSTAGMOGRAPHY.
July 1962.
17: 712-18,
J. Appl. Physiol.
It is commonly known that some of the most important mechanisms governABSTRACT:
ing posture and equilibrium of vertebrates are located in the labyrinth of the
Stimulation of this region by rotation, heat, or electricity leads
inner ear.
to a variety of compensatory motion;, one of the most obvious being nystagmus,
a spasmodic oscillation of the eyes. A detailed description of this process and
discussion of its neurological origin is given. Anatomical and functional
descriptions of the labyrinth also are available as well as a summary of experiments, usually involving surgical alteration of the organ.
Under some circumstances, birds suffer postural or equilibrium difficulties
In birds with
which appear to result from labyrinthine damage or malfunction.
Newcastle disease, peculiar portural attitudes are assumed as well as abnormal
Chronic exposure of birds to a relatively low accelerative force,
movements.
produced by centrifugation, also appears to affect libyrinthine function. An
apparatus functionally similar to the Barany chair for the determination of
labyrinthine characteristics of birds, and the conditions for its use are described
herein.

6 034
EFFECTS OF CHRONIC
1962
Winget, C.M.,, A.H. Smith & C.F. Kelly
FOWL.
THE
ACCEIZRATION ON INDUCED NYSTAGMUS IN
Physiol. 17(4):709-711, July 1962.
J. Ap.
Domestic fowl exposed to chronic acceleration (prolonged
ABSTRACT:
rotatory stimulation,
centrifugation) do not appear to "habituate" to repeated
Chronically
as do similarly treated birds maintained at normal gravity.
abnormalities,
locomotor
accelerated birds frequently exhibit postural or
stimulation.
and such individuals lack a nystagmus response to rotary
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6,0O35
Wingrove, R. C. & R. E. Coate
1961
PILOTED SIMULATOR TESTS OF A
GUIDANCE SYSTEM WHICH CAN CONTINUOUSLY PREDICT LANDING POINT OF A
LOW L/D VEHICLE DURING ATMOSPHERE RE-ENTRY.
(National Aeronautics and Space Administration, Washington, D. C.)
NASA Th D 787, March 1961.
ABSTRACT:
The guidance system studied is based on the concept of fast
continuous trajectory computation from condition* existing along the
trajectory.
A method of display compares desired touchdown points with
the maximum range capability and heatir; or acceleration boundaries, to
that a proper decision and choice of control inputs can be made.
Results
from piloted fixed-simulator tests for typical re-entries with lunar
mission velocities and for recoveries from aborts are presented.
(Tufts)

6,036
Wingrove, R. C. & R. E. Coate
1961
PILOTED STIMULATION STUDIES OR
RE-ENTRY GUIDANCE AND CONTROL AT PARABOLIC VELOCITIES.
(Institute of the Aerospace Sciences, New York, N. Y.)
Paper 61 195 1889, June 1961.
ABSTRACT:
The results of piloted simulat:ion studies are presented and compared
for two piloted re-entry guidance methods for controlling lifting vehicles
through a planetary atmosphere to a desired touchdown point.
One method
continuously predicts from present conditicns the remainder of the re-entry
trajectory with trim conditions held constant, and the pilot judges what
control inputs to apply from these predictions.
The second method uses
feedback control in combination with a predetermiaed fixed trajectory to
guide the pilot in correcting trim conditions.
Usable range, usable entry
corridor, and pilot's time-tolerance to acceleration are compared for the
two methods.
(Tufts)

6,037
Winquist, P.G. & P.M. Stumm
1952
ABRUPT DECELERATION STUDIES OF SURVIVAL
LIMITS IN HOGS WITH A MONORAIL DECELERATOR, 51 EXPERIMENTS.

-
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b 038
CRASH INJURY EXPERIMENTS
1953
Winquist, P. G., P. W. Stunmn, & Robin Hansen
(Air Force Flight Test Ctr., Edwards, Calif.)
WITH THE WO*ORAIL DECELERATOR.
AF Technical Rept. No. AFFTC 53-7; ASTIA AD-16 297; 27 Apr. 1953
ABSTRACT:
Nineteen deceleration tests were conducted on anesthetized hogs in a
carriage which was suspended from a monorail, propelled by an ejector seat, and
Thirteen hogs were allowed to leave the
decelerated by striking a lead cone.
carriage and strike an impingement block and 6 hogs were restrained by harness
straps.
The' range of survivable impingefrents was below velocities of 24 fps and
kinetic energies of 1600 ft-lb. The lower abdominal region appeared more
vulnerable than the thorax; one hog survived a chest impact against the impingeOne hog
ment block, while another hog died from a comparable abdominal impact.
wearing an abdominal belt was killed, while another wearing the belt survived.
Three hogs survived decelerations of 130, 148, and 176 g, respectively, when
each was wearing a shoulder strap, abdominal belt, and a pelvis-restraining strap.
The monorail decelerator was considered a useful and economical test instrument.
(ASTIA)

6 039
(The First Step into
DER ERSTE SCHRITT INS WETTAL
1961
Winter, K.
(Weltrumfahrt (Frankfurt), 12(4)i 101-103, July-August
the Universe)
1961, in German)

I

This' is a description of Yu. Gagarin's 'orbital flight as compiled
ABSTRACT:
Education, training and backfrom open Soviet literature and newspapers.
ground of Soviet astronauts are similar to these in the United Sttes.
According to Gagarin's bomn notes, he ate and drank, wrote, and was not
Gagarin wore a space suit throughout
adversely affected by weightlessness.
the flight. Preparation for the flight included parabolic flight,
centrifuge rides, and parachute jump@.

6,040
1961
NEUROPHYSIOLOGICAL ASPECTS OF SPACE FLIGHT.
Winters, W. D.
(Paper, AAS Lunar Flight Symposium, 29 Dec. 1961, Denver, Colo.)

I
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6 041
Wisniewski, V.
DE CHASSE.
flights.)

1937
ETAT DU SYSTEME CIRCULATOIRE AVANT ET APRES LES VOLS
(State of the circulatory system before and after pursuit
Polski przeglad medycyny lotnicz., 6:15-23

ABSTRACT: Rapid speed flights will produce in young pilots after the flight an
increase in systolic arterial pressure and of the pulse rate with a fall in the
Schneider index of two to three points, demonstrati•e farlgue of the circulatory
system caused by hyper-adrenalinemia and the emotional factors involved.
ABSTRACT: (Limited) Journal of Avlation Medicine, 9(1):77,
March 1938

6,042
MOTION SICKNESS,
1953
Wit, G. de Seasickness
No. 108
Suppl-,
Acta oto-laryng. Stockh.

A LABYRINTHOLoGICAL STUDY.

6,043
STUDIES IN SPACE ORIENTATION. IV. FURTHER
1948
Witkin, H.A. and S.E. Asch
EXPERIMENTS IN PERCEPTION OF THE UPRIGHT WITH DISPLACED VISUAL FIELDS.
Journal of Experimental Psychology, 38(6):762-782, Dec 1948
ABSTRACT: To determine how perception of the upright is affected by position of
a simple luminous visual frame (28 degrees right, 28 degrees left, erect) and
body position (28 degrees left, erect), 53 adult subjects in a completely darkened room adjusted a luminous rod (set within the frame) to the horizontal and
In sipplementary experiments judgments were
vertical for all above combinations.
2) frame within % frame situations,
made for : 1) additional frame positions,
3) rod with and without a frame situations. All results are discussed in terms
of amount and direction of errors as a function of articulation of the visual
field.

6,044
Witkin, H. A., & S. E. Asch 1948 STUDIES IN SPACE ORIENTATION; PERCEPTION OF THE
J. Exper. Psychol. 38:603-614, Oct.
UPRIGHT IN ABSENCE OF VISUAL FIELD.
1948.

-
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6,045
PERCEPTION OF BODY POSITION AND OF THE POSITION OF THE
1949
Witkin, H.A.
Psychological Monographs, 63(7):1-46
VISUAL FIELD.
ABSTRACTS: To investigate factors involved in perception of body and visuil field
position, several experiments were employed a tilting room-tilting chair apparatus
1) judging budy and ruou, orientiaion during
These included:
were performed.
2) adjusting body or room position
changing relations between body and field,
to true upright, 3) adjusting body position to upright with and without visual
Judging body and room position and adjusting pointer to upright.
field, 4)
Qualitative differences in performance including illness brought on by unstable
visual field are discussed. Quantitative MfF2renccs In nerforrmance are discussed
as a function of the relative Importan..e u! vinumi and postu-al sensations.

6,046
PERCEPTION OF THE UPRIGHT WHEN THE DIRECTION OF THE FORCE
1950
Witkin, H. A.
J. exp. Psychol. 40:93-106
ACTING ON THE BODY IS CHANGED.

6,047
FURTHER STUDIES OF PERCEPTION OF THE UPRIGHT
1950
Witkin, H. A.
WHEN THE DIRECTION OF THE FORCE ACTING ON THE BODY IS CHANGED
1950
(Brooklyn Coll., Brooklyn, N. Y.)

6,048

1952 FURTHER STUDIES OF PERCEPTION J. OF THE UPRIGHT
Witkin, H. A.
WHEN THE DIRECTION OF THE FOrCE ACTING ON THE BODY IS CHANGED Exper
Psychol. 43(l):9-20, DLC (BFI.J6, v.43)
The effect of rotation upon perception of the position of
ABSTRACT:
the body and the immediate environment was measured with the following
apparatus: a small fully enclosed room moving around a circular track
contained a chair which could be tilted to the right or left. The
subject was asked to "straighten" the room if it appeared tilted and,
The latter experiment
in other trials, to "straighten" his body.
was carried out with the room lighted or darkened (i. e. with or
During rotation the room hiaJE6 be tilted
without a visual field).
from the true upright toward the center ot rotation to be perceived
However, the magnitude of the shift of the
as upright.
force on the body was not proportional to the amount by which the room

" 1,781 "

was tilted. The amount of body shift (usually directed toward the
center of rotation) was less with than without the visual field.
Reiiance on visual or
Marked individual differences were observed.
postural standards in orientation variation with different subjects.
The judging of body position on the degree to which the body aligned
Women appeared to adhere more
with the displaced force acting upon it.
men.
than
standards
closely to visual

6,049
THE SPACE-ORIENTATION TESTS.
1954
Witkin, H. S.
In Personality Through Perception (New York: Harper & Brothers,
Chapt. 3

1954)

6,050
HITWN TOLERAYCE TO HIGH ACCFLFRATION
May 1958
Witt, I!.C. & R.F. gray
(Lett. Rept. FED ADC AE 1411, 2 May 1958)
STRESS.

6,051
FLYINIG PERSONNEL RESEARCH COMIITTEE REMEDIES FOR SEA-SICYNESS
1941
Witts, L. J.
(RAF, Institute of Aviation Medicine, Farnborough)
AND AIR-SICKNESS.
FPRC Rept. No. 318, July 1941; ATI-206 430,
The non-proprietary remedies for sea- and air-sickness with most
CONCLUSION:
reputation are the bellauonna alkaloids, amphetamine (benzedrine) and cerebral
(AUTHOR)
sedatives particularly chlorbutol (chloretone).

6 052
AIR SICKNESS.
1943
Witwer, R. G.
U.S. Nay. M. Bull., 43:34-6

1-,782 6,053

ROTARY AND MrTOR INDUCED ILLUS3ONS GF OPTIC AND
Mar. 1956
Wodak, F.
OTHER SENSORY ILPRFMIONS DUE TO VESTIBUIAR REACTION.
Pract, Otorhinolar, Basel. 18(2).

6 054
Woellner, R.C.

1957

THE PERCEPTION OF VERTICAL IN THE PRESENCE OF

INCREASED ACCELERATIVE FORCES.

Pensacola, Fla.)

(Naval School of Aviation Medicine,

Research Project No. NM 17 01 11, Report no. 45

October 31, 1957.
ABSTRACT: Nine normal subjects were tested f6r their estimations of vertical
and body axis when tilted to the side in a tilting chair and when exposed
to a change in direction and magnitude of resultant force on a human
It was found that the estimation of vertical lay close to the
centrifuge.
true vertical on the tilz chair and close to the angle of resultant force
The constant error inboth cases lay toward the subject's
on the centrifuge.
body axis, consistently but not significantly, and was slightly greater
The estimation of body
under increased resultant force on the centrifuge.
also varied considerably
and
subject
each
in
deviation
axis had considerable
subject.
to
from subject

6,055
Wojeik, W. 1936 OBSERVATIONS DU MEDECIN D'AVIATION CONCERNANT LES SAUTS AVEC
PARACHUTES DANS L'ECOLE DE PILOTAGE (AVIATION MEDICAL OBSERVATIONS CONCERNING
THE TUM6LING WITH PARACHUTES IN PILOT TRAINING) (poln., franzosische Zusanmnen
Ref. J. aviat. Med. 7, 218
fassung) Polski Przexl. Med. Lotn. 5, Nr 1, 20-33.

6,056
REFLEX OCULAk TORSION IN HEALTHY MALES.
1958
Woellner, R. C., & A. Graybiel
Proj. MR005.13-6001.
(Naval School of Aviation Medicine, Pensacola, Fla.)
1.47., 30 July 1958

6,057
THE LOSS OF COUNTER-ROLLING OF THE EYES
1959
Woellner, R. C., & A. Graybiel
(Naval
IN THREE PERSONS PRESUMABLY WITHOUT FUNCTIONAL OTOLITH ORGANS.
MR005.13-6001,
Proj.
Research
School of Aviation Medicine, Pensacola, Fla.)
Rept. No. 50; ASTIA AD-235 887; 15 Dec. 1959
In three subjects with bilateral defects of the inner ear, ocular
ABSTRACT:
in an effort
torsion was determined using a method of subconjunctival sutures

4

-
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to determine whether counter-rolling occurred in these persons when they were
tilted or when exposed to a change in direction of centripetal force on a human
No regular dependence was found between counter-rolling and gravitacentrifuge.
The findings suggest that
tional or inertial force in the three subjects.
counter-rolling is a response to stimulation of the otolith organs but do not
(AUTHOR)
eliminate the possibility of other causes.

6,058
COUNTERROLLING OF THE EYES AND IS DEPEN1959
Woellner, R. C., & A. G-aybiel
DENCE ON THE MAGNITUDE OF GRAVITATIONAL OR INERTIAL FORCE ACTING LATERALLY
J. Appl. Physiol. 14(4):632-634, Jul 1959
ON THE BODY.

ABSTRACT:
Counterrolling of the eyes was measured in five healthy persons when
inclined on a tilt-chair and when exposed to a change in direction of force on a
For equivalent changes in direction of force incident to the
human centrifuge.
When the'
subject, the magnitude of the force was greater on the centrifuge.
amount of roll was plotted as a function of the incident angle of force, diverWhen the amount
gent curves were obtained for tilt-chair and centrifuge data.
of roll was plotted as a function of magnitude of laterally-acting force as the
independent variable, a single curve resulted indicating a straight line relation
within the range of 1 G. These findings not only constitute definite proof that
the counterrolling reflex can be released by gravitational (and inertial) force,
but also are consistent with the current theory of the functioning of the otolith
(AUTHORs)
organs.

6,059
RECENT DEVELOPMENTS IN BIO-MEDICAL INSTRUMENTATION.
1961
Wolbers, H. L.
ARSJ. 31(00): 1422-1428, Oct 1961.
ABSTRACT: New techniques of sens,ng, and analyzing physilogical changes in
Bioelectronic recording techniques that were
human Ss were considered.
developed to record physiological and psychological changes with stress as
'Minisensors" combining
supplementary to work output changes were described.
FM transmitter were
an
and
stages,
the sensing device, signal amplification
developed and used to transmit physiological changes over a distance of 50
The possible uses of the system in other situations were discussft. or more.
ed. Improvements possible in the data analytic methods wer2 illustrated by
applying the techniques used in detecting and classifying sonar returns to
(Tufts)
EYG recordings.

" 1,784 °
6,060
Wolf, Robert A., B. J. Campbell, M. I. Macht; M. A. Kraft; and J.W.
THE INJURY-PRODUCING AUTOMOBILE ACCIDENT: A primer
1961
Garrett
of facts and figures.
(Automotive Crash Injury Research of Cornell University) August 1961

I

ABSTRACT: Since 1953 Automotive Crash Injury Research (ACIR) of Cornell Universi"
has collected, processed, and analyzed approximately 25,000 case reports on
automobiles involved in injury-producing accidents, and 17,000 case reports on
automobiles involved in property damage accidents.
The charts in this primer are based on data collected through random or
administrative sampling plans designed to provide representative injury-producing
accident data from a number of states. Although certain "special" study samples
were also collected -- property damage, recent model cars, seat belt cases, etc.
-- these have been excluded from this presentation in order to provide a cohesive
Tabulations are therefore based on a total of 11,892 cars
accident picture.
involved in rural injury-producing accidents: 1,807 collected during the period
It is planned that
1953 to 1955, and 10,085 collected from 1956 to 1959.
future.
the
in
presented
be
also
will
periods
time
other

6,061
Wolf, Robert 1961 AUTOMOBILE CRASH INJURY RESEARCH - CORNELL UNIVERSITY
(Paper, Symposium On Impact Acceleration' Stress, Brooks Air Force Base, San
Antonio, Texas, November 27-29, 1961)

6,062
1962 CAUSES OF IMPACT INJURY IN AUTOMOBILE ACCIDENTS
Wolf, R.A.
Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
(In:
Chronological Bibliography, National Academy of Sciences, National Research
Council, P-!blication No. 977, pp. 45-60)
Cornell
ABSTRACT: The Automotive Crash Injury Research project (ACIR) of
of automobile
number
large
sufficiently
a
analyzed
and
University has collected
to
attributable
injury
of
causes
major
the
of
some
ranking
allow
to
accidents
ranking
with
This paper deals
interior configuration of the American automobile.
(physical features
passengers
to
injury
"causes"of
identifiable
maior
the
ten of
producing
injury
their
of automobile interiors) according to the magnitude of
pattern of
ranked
in
Special emphasis is directed to the differences
effects.
injuryhe
on
impact
external
the "causes" as they vary with direction of
side, rear
producing car; the principla directions being considered are forard,
and rollover.

.
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6,063
Wood,

E.H., C.F. Code, & E.J. Baldes
1943
THE PROTECTION AFFORDED THE
HUMAN BY HYDROSTATIC AS COMPARED TO PNEUMATIC ANTI-G DEVICES.
(National Research Council, Committee on Aviation Medicine) CAM # 207,
12 Nov. 1943. ASTIA AD 212 870

ABSTRACT:
Nine hundred centrifuge runs were made on 12 subjects to compare the
"t" protection afforded by:
og"
0.9
a. Immersion in water to xiphoid process ...................
"9o
0.9
........................
water
b. FFS containing 4.7 liters
1.5 "g'
....................
FFS fully inflated with water ......
c.
1.7 "g"
d. Water immersion to 3rd rib at sternum ..................
1.9 "1"
e.
Pneumatic gradient pressure suit .......................
2.9 "g"
f. Arterial occlusion suit ................................
Arterial occlusion (Clark-Wood) suit has 4 pneumatic cuffs, one on each
"extremity close to the body and an abdominal bladder, which are inflated by
togO -activated valves.
All blood vessels are occluded by it.
Conclusion of paper: Pneumatic pressure devices are definitely superior to
hydraulic ones in affording "g" protection.

6 064
Wood,

1943
PROTECTION AGAINST THE EFFECTS
E. H., C. F. Code, & E. J. Baldes
OF ACCELERATION AFFORDED THE HUMAN BY ASSUMPTION OF THE PRONE POSITION.
C. A. M. Rept. No. 158, 10 July 1943

Vision dimmed
ABSTRACT: Thirty centrifuge runs were made by 3 trained subjects.
at 3 "g" and blackout occurred at 4 to 5 "g" when subjects were sitting upright.
In prone position vision was unaffected by 9 "g" for 10 seconds.

6,065
Wood, E. H., E. J. Baldes and C. F. Code 1944 CHANGES IN THE EXTERNAL
APPEARANCE OF THE HUMAN BEING DURING POSITIVE ACCELERATION.
(Mayo Clinic) CAM No. 391, 18 October 1944
See Also Air Surgeon's Bull 2:117, April 1945.
ABSTRACT: Special equipment used for the testing of a human subjcct
while undergoing different ranges of acceleration.

"-1,786 "
6,066
E.H., E.H. Lambert, & R.E. Strum 1944 SYSTOLIC BLOOD PRESSURE IN MAN
DURING EXPOSURE TO HIGH ACCELERATIONS OF THE CENTRIFUGE
National Research Council, Division of Medical Sciences, Committee on Aviation

Wood,

Medicine.

'Report No. CAM 338.

August 4, 1944

(a) An instrument has been developed which records systolic pressure
ABSTRACT:
It has been used on three
in humans using finger opacity pulse as an indicator.
subjects in over 100 centrifuge runs in which the forearm was supported at brain
level.
(b) In control runs for 15 seconds at maximum g with subjects unprotected, the
maximum decrease in systolic pressure averaged 28 mm Hg per g above 1 g and
occurred within the first 7 seconds after exposure.
(c) In centrifuge runs which did not produce unconsciousness, systolic pressure
rose during exposure, the maximum recovery taking place 12 seconds after the onset
The average recovery was 35 mm Hg above the lowest blood pressure level.
of g.
Clear vision
(d) Blood pressure varied inversely as the maximum g attained.
persisted to 56 mm Hg; peripheral lights were lost at 39 mm Hg, and blackout
occurred at 19 -m Hg.
(e) Blood pressure varied directly with ear opacity, (although ear opacity changes
lagged behind blood pressure) and inversely as the changes in the heart rate.

6,067
FACTORS INVOLVED
1944
Wood, E.H., E.H. Lambert, C.F. Code, & E.J. Baldes
IN THE .'ROTIC,1 AFFORDED BY PNEUMATIC ANTI-BLACKOUT SUITS.
(Mayo Clinic) CAM No. 351, 24 Aug. 1944.
ABSTRACr: Field tests show that a suit giving 1.5 "g" protection on the
centrifuge gives ample protection in aircraft.
(a) Three types of experiments were carried out on FFS, GPS, and AOS.
Variation in blackout threshold was determined.
(I) With leg and abdominal bladders inflated to the same pressure.
(2) With abdominal bladder pressure only varied, with and without
constant pressurization of leg bladders.
(3) With leg bladder pressure, only varied, with and without constant
pressurization of abdominal bladders.
The
(b) In general, as pressure increases, suit protection increases.
most important factor affecting the amount of protection afforded by
the suit is the amount of pressure applied to the abdomen and trunk.
protection.
Pressurizin3 leg bladders alone gives very little
(c)
However, pressurizing abdominal bladder alone
(Average 0.2 "g").
gives 50 percent less protection than is afforded by abdominal plus
leg .bladders.

-
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(d) High pressures in-suit, which uniformly give greatest protection, may
The most important factor is
also cause considerable discomfort.
Hence the optimum suit pressure is the highest
abdominal pressure.
This varies
abdominal pressure the subject can stand comfortably.
and more
larger
the
general,
In
with subject, type, and fit of suit.
optimum
the
is
lower
the
bladders,
efficient the abdominal and trunk
pressure.
(e) Arm bladders are not necessary. When used alone they offer no
protection at all although when used with a complete suit they increase
protection 0.6 "g".
(f) Recommended pressures for suits are as follows:
1/2 to 1 lb/g
"FFS.............................
1 to 2 lb/g
CPS and Mark V AOS ...............

6 068
Wood,

1945 THE SEQUENCE OF PHYSIOLOGIC EVENTS
E. H., E. F.Code & E. J. Baldes
ACCELERATION.
POSITIVE
TO
EXPOSURE
IN MAN DURING
Fed. Proc. 4(1):14-15.

There is a definite sequence to the physiologic events that occur
ABSTRACT:
in the comfortably seated human being during exposure to positive acceleration.
the period of progressive
This sequence is divided into two distinct periods:
failure and the period of compensation.
During the period Of progressive failure, the pulse rate progressively increases,
the amount of blood in the ear is progressively reduced, zhe pulse in the ear
may be gradually reduced or abruptly lost, the blood pressure at the level of
the base of the brain declines and reductioris of vision and consciousness, if
they occur, become evident. As accelerations of greater intensity are experienced, the extent of these changes is increased.
The period of progressive failure is usually terminated by compensatory reactions,
which become effective about six to eleven seconds after the onset of acceleration.
During the period of compensation, the blood pressure rises, the ear pulse may
return or increase, the amount of blood in the ear increases, the pulse rate
increase is checked and the pulse may slow and, if these compensatory changes are
sufficiently effective recovery from symptoms (both loss of vision and consciousness) will occur.
This consistent pattern has been observed in a total of more than 250 subjects.
Measurement of the magnitude of the changes has allowed the development of an
accurate quantitative assay procedure for the determination of man's g tolerance
and for the measurement of the efficacy of any device designed to prevent or
offset these physiologic changes.

. 1,788 .
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Wood,

AN ANALYSIS OF FALTORS
1945
E.H., D.M. Clark and E H. Lambert
INVOLVED IN THE PROTECTION AFFORDED MAN BY PNEUMATIC ANTI-BLACKOUT
Fed. Proc. 4:79
SUITS.

I

ABSTRACT: Establishment of the sequence of physiologic events that occur in
man during positive acceleration has allowed a quantitative and orderly approach
to the problem of protecting the aircraft pilot against blackout. The problem
becomes: How may this physiologic sequence be altered so that the period of
progressive failure is reduced or eliminated? Inflatable bladder system suits
By
have proved a convenient and effective means of accomplishing this in man.
the use of suits that allowed application of pressure to the legs, thighs,
abdomen and arms separately and in combination, a quantitative analysis of the
factors involved in the protection afforded by such suits has been made.
In general, as the pressure within the suits was raised, the protectior afforded
increased., The most important single factor in the amount of protection
In
obtained was the amount of pressure applied to the abdomen and trunk.
general, raising this pressure increased the protection afforded.
alone afforded a barely perAvpligation of pressure to the lower extremities
Pressure to the lower exceptible amount of protection (average of 0. 2 g).
was found to increase by
alone,'
protection
little
tremities', while providing
a factor of (approximately) two the protection afforded by application of
pressure to the abdomen.
The findings revealed the simplicity of the essential requirements for a simple,
effective anti-blackout suit. They led to the development and use of a simple,
uniformly pressurized bladder system, which may be built into any type of
garment-be it underwear, trousers, coveralls, cutaway and so forth.

I

6,070
Wood,

FACTORS INFLUENCING THE EFFICACY OF
1945
E.H. & E.H. Lambert
(National Research Council,
ANTI-G EQUIPMENT AT PRESENT IN USE.
Report No. 442 CARl P & S 4.63.
Division of Medical Sciences)

ABSTRACT: This report reviews the different models of anti-blackout suits
which have been developed and considers the major changes made during the
process of development.

I
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Wood,

MOTION PICTURE
VOLUNTARY (SELF PROTECTIVE) MANEUVERS
1945
E. H. & G. A. Hallenbeck
WHICH CAN BE USED TO INCREASE MAN'S TOLERANCE TO POSITIVE ACCELERATION.
Fed. Proc. 4(1); 78-79.

Systoli, blood pressure is a most important factor in determining
ABSTRACT:
manes tolerance to' sudden exposure to high positive accelerations in the sitting
Exposure to 5 grams for a duration greater than the symptom 'latent
position.
period of the retina or cerebrum to acute ischemic anoxia (2-10 seconds)
At this acceleration due to the
usually porduces blackout or unconsciousness.
height of the brain above the heart a systolic pressure of 120 mm. of mercury at
heart leve' affords a systolic pressure of only 5 mm. of mercury at brain level
and symptoms therefore result.
It has been found that voluntary maneuvers producing a temporary hypertension
and aiding venous return will enable many individuals to m intain vision at
9 g. These maneuvers utilize either the pressor effect attained:by coordinating
muscular straining with a type of forced respiration or self-induced nrebsor
rdflexes such as occur immediately after a Valsalva maneuver of ten seconds'
Blackout prevention of 8 grams by one such maneuver (M-l) is illusduration.
"Just before the g
trated. This maneuver is described to pilots as follows:
comes on with all your strength pull your chin in and your shoulders up.,' Simultaneously push your belly against a tightly drawn safety belt as if straining
at stool. As you do this, yell the word "Hey" as continuously as possible.
Use
breath
and
very
fast
then
grab
a
up 'nearly all your breath on each "Hey",
Keep this up as long as you hold the g."
immediately start yelling again.

6,072
Wood,

EFFECTS OF ACCEL1946
E. H.,, E. H. Lambert, E. J. Baldes, & . F. Code
Feder tion Proceedings 3(5): 327-344
ERATION IN RELATION TO AVIATION.

Although this report is entitled, in part, "Effects of acceleration,"
ABSTRACT:
actually the discussion is chiefly concerned with the effects of force on man.
Anti-blackout suits, especially simplified suits sed by our air forces,
are not the answer to 'the problem of prevent on of blackout among aviators.
Since in any given turn centrifugal force is proportional to the square of the
velocity, it can be predicted that, with the advent of super-speed planes, the
present anti-blackout suits soon will be as obsolete as the planes in which they
Additio'al physiologic investigations will be necessary before
were used.
methods can be developed wifi'ch will enable pilots ot utilize th, full potentialitieK
of the new aircraft.

/
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MOTION PICTURE

Wood, E. H., & G. A. Hallenbeck
1946
VOLUNTARY (SELF-PROTECTIVE) MANEUVERS
WHICH CAN BE USED TO INCREASE MAN'S TOLERANCE TO POSITIVE ACCELERATION.
(Acceleration Lab., Mayo Aero Medical Unit, Rochester, Minn.)
ABSTRACT: Systolic blood pressure is a most important fcctor in determining man's
tolerance to sudden exposure to high positive accelerations in the sitting position,
Exposure to 5 g for a duration greater than the symptom latent period of the
retina or cerebrum to acute ischemic anoxia (3-10 seconds) usually produces blackout or unconsciousness.
At this acceleration due to the height of the brain above
the heart a systolic pressure of 120 mm. of mercury at heart level affords a
systolic pressure of only 5 mnm. of mercury at brain level and symptoms therefore
result.
It has been found that voluntary maneuvers producing a temporary hyrpertension and
aiding venous return-will enable many individuals to maintain vision at 9 g.
These
maneuvers utilize either the pressor effect attained by coordinating muscular
straining with a type of forced respiration or self-induced pressor reflexes such
as occur immediately efter..4<alsalva maneuver of ten seconds' duration.
Blackout
prevention to 8 g by one such 'mancuver (M-I) is illustrated. This maneuver is
described to pilots as follows: "Just before the g comes on with all your strength
pull your chin in and your shoulders up.
Simultaneously push your belly against
a tightly drawn safety belt as if straining at stool.
As you do this, yell the
word "Hey" as continuously as possible.
Use up nearly all your breath on each "Hey"
then take a breath as quickly as possible and immediately start yelling again. Keep
this up as long as you hold the g." (Federal Proceedings 5(l): 115, 1946)

6 074
Wood,

E.H., & E.H. Lambert
1946
THE EFFECT OF ANTI-BLACKOUT SUITS ON
BLOOD PRESSURE CHANGES PRODUCED ON THE HUMAN CENTRIFtEE.
(Acceleration Lab., Mayo Aero Medical Unit, Rochester, Minn.)

ABSTRACT: Direct arterial pressure (radial artery) was recorded in thirteen
men during exposure to positive acteleration with and withoutanti-blackout
suit protection. The pr cedures used are described in another abstract (see
Lambert and Wood).
At the level of the eyes the decrease in blood pressure per g increase in
acceleration averaged 32 mm. Hg. systolic and 19 mm. Hg. diastolic without
the suit and 20 and i1 umn.Hg. respectively with the suit. At heart level
with onset of acceleration,' the pressures decreased on the average without
the suit 3.0 mm. Hg. systolic and 0.0 mm. Hg. diastolic per delta g, while with
the suit these pressures increased 5.0 mm. Hg. per delta g.
The anti-blackout suit increased g tolerance by 1.4 g, 1.5 g, 1.7 g and 1.7 g
as determined by visual symptoms, blood content of the ear, ear pulse and blood
pressure at eye level, respectively. The protection afforded blood pressure
was significantly greater than that afforded vision (P 0.001).
This was
associated with a tendency for visual symptoms to occur at higher levels of

4
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blood pressure with the suit than without it.
Inflation of anti-blackout suits produces an increase in blood pressure at
heart level which is most marked during exposure to positive acceleration.
This effect ia responsible for the increased g tolerance produced.
Federal Proceedings 5(l):116, 1946)

6,075
Wood,

E. H., E. H. Lambert, & C. F. Code
1947
DO PERMANENT EFFECTS RESULT
FROM REPEATED BLACKOUTS CAUSED BY POSITIVE ACCELERATION? J. Avia. Med.
18(5):471-482, Oct. 1947

ABSTRACT:
The purpose of this project was to determine if the average pilot would
develop residual or permanent effects as a result of blackouts or episodes of
unconsciousness experienced in flight.
Data collected on four of the members of the personnel'of the Mayo
centrifuge laboratories who have undergone the greatest number of exposures
The majority of these exposures were experienced on the' Mayu
to acceleration.
This group of subjects also experienced a relatively large
centrifuge.
number of exposures to high accelerations in a specially instrumented Douglas
to
It was concluded that the average pilot has little
Dauntless Divebomber.
fear in regard to the development of residual or permanent effects as a
result of the blackouts or episodes of unconsciousness he may experience in
The greatest danger to the flyer is reduction in, or loss of control
flight.
of, his aircraft at the time of loss of vision or consciousness.

6,076

Wood, E.H., C.F. Code tt E.J. Baldes
1947
THE PHYSIOLOGICAL BASIS OF
VOLUNTARY (SELF-PROTECTIVE)
MANEUVERS CAPABLE OF INCREASING MAN'S
TO-LERANCE TO POSITIVE ACCELERATION.
(Proceedinps of the 17th International Physiological Congress, Oxford, 1947. pp. 2.)
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Wood,

E.H.
1947
USE OF THE VALSALVA MANEUVER TO INCREASE MAN'S
TOLERANCE TO POSITIVE ACCELERATION.
Fed. Proc. 6:229
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Wood, E. H. 1950 SPECIAL INSTRUMENTATION PROBLEMS ENCOUNTERED
IN PHYSIOLOGICAL RESEARCH CONCERNING THE HEART AND CIRCULATION IN MAN. Science. n. a. 112:707.

6,079
SOME FACTORS WHICH .INFLUENCE THE PROTECTION
1952
Wood, E.H. & E.H. Lambert
AFFORDED BY PNEUMATIC ANTI-G SUITS.
j. Aviation Wed. 23:218-228
ABSTRACT: Various factors which affect the protection against pW1tlive
acceleration afforded by pneumatic anti-blackout suits, were studied on the
human centrifuge. Inflation of the suit at 1 g produced a rapid increase in,
arterial blood pressure, which was followed by a slowing of the heart rate
This slowing could be prevented
(carotid sinus and arotic depressor reflexes).
by administration of tetraethylammonium chloride. The effects of inflaction of
the component parts of the anti-blackout suit were compared with those of the
whole suit: protection afforded by the leg bladders along was 0.2,g; by the
ab;dominal bladder alone, 0.6 g; and by both combined, 1.2 g. -Straining or
pulling on a stick with 19 lb. of force per g afforded a protection of 0.7 g
which was added to that of the pressure suit. Performing the Valsalva maneuver
(voluntary maintenance of intrathoracic pressure) increased acceleration4
tolerance when a pressure suit was worn, but decreased it when it was done
without a suit. The M-1 maneuver (a series of brief Valsalva maneuvers) alone
afforded a protection of 0.4 to 5.2 g; when combined with the wearing of a
pressur suit, the effect was less than the sum of the individual protective
Pressure breathing as well as a crouching position enhanced the
effects
protect on afforded by the suit.

6,080
Wood, E H. 1960 COMPENSATORY REACTIONS OF THE CARDIOVASCULAR SYSTEM TO
AC ELERATION STRESS
(Mayo Aero Medical Unit, Rochester, Minn.) Contract AF 33(616)-5938; Project
72 0(805); WADD, MD
The aim of this research is the continuojs measurement by dye
ABSTRAC
dilutio method, or methods to be developed, of cardiac outpuL ,in man exposed
to acce eration stress acting in various vectors in relation to the long axis
of the ody. Work will include studies of the relationship between the blood
pressur at head level and the changes in blood control of the ear produced
by head ard acceleration.

'
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Wood,

Earl H., Evan F. Lindberg et al.
1960 MAN'S CARDIOVASCULAR RESPONSE TO
HEADWARD ACCELERATION WHILE IMMERSED IN WATER
-Paper: 31st Annual Meeting of the Aerospace MedicalAssociation, Americana Hotel,
Bal Harbour, Miami Beach, Fla., May 9-11, 1960
ABSTRACT: Variatiotas in ear opacity, ear opacity pulse, heart rate, respiration
and reaction times to auditory and visual stimuli were recorded continuously in
a series of 15 subjects during 15-second exposures to acceleration while seated
'in a steel tub mounted in the cockpit of the Mayo centrifuge.
The level of
acceleration was increased by increments of 0.5 to 1.0 G until complete loss of
vision (blackout) was produced when the tub was empty (control) and when filled
with water to the level of the xyphoid and also to the third rib at the sternum.
A total of 200 centrifuge exposures to accelerations ranging from 2.0 to 9.0 G was

carried out. It is believed that at head level a higher 'blood pressure is
required to maintain vision during immersion in water than when no exterual
pressure is applied to the lower part of the body; and that the protection afforded
to blood pressure at heod level and to maintenance of consciousness*is greater
than the protection afforded to vision.

6,082
Wood,

E. H.
et. al.
1961
EFFECT OF HEADWARI) AND FORWARD ACCELERATIONS ON T1lE CARDIOVASCULAR SYSTEM
(USAF Biomedical Lab., Wright-Patterson AFB, Ohio) (AF 33(616)5938,
Proj. 7Z20, Task 71742)
WADD-IR 60 634, Jan. 1961.

ABSTRACT!
To measure cardiac output and related physiological variables in
human Ss exposed to acceleration stress in various body orientations, seven
Ss were studied under three conditions:
I) headward (positive) acceleration
of one-rmin. duration, 2) of ten-min. duration, and 3) forward (transverse)
acceleration for ten-min. duration.
In all cases the Ss were in a seated
position on a human centrifijge.
The indicator-dilution'technique With
sudden single injections of dye into the right atrium and continuous recording
of the resulting curves from arterial b-loodwas used to evaluate changes
caused by acceleration.
(Tufts)

6,083
Wood, E.H.,

P.F.

Scholander &

S.L. Allen

ACCELERATION-TIME CURVES IN FIGHTER AIRCRAFT
A CAM Report in preparation

PILOT G-TOLERANCE AND
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Wood, Earl H., Williati V. Sutterer, Hiram W. Marshall, Evan F. Lindberg &
Robert N. Headley 1961 EFFECT OF HEALVARD AND FORWARD ACCELERATIONS ON
THE CARDIOVASCULAR SYSTEM

(The Mayo Foundation, Mayo Clinic, Rochester, Minnesota)
(Wright Air Development Division, Aerospace Medical Laboratory, Wright-Patterson
Air Force Base, Ohio) Proj. 7220; Task 71742; Contract AP33(6160-5938)
WADD Technical Report 60-634 ASTIA AD 255298

4

ABSTRACT: The purpose of this research was to measure cardiac output and
related physiological variables in human subjects exposed to acceleration
stress in various body orientations. Results of these experiments indicate
that an average decrease in cardiac output of 22% of control values occurs
in. subjects exposed to headward accelerations of 4 g. No systematic change
in cardiac output could be demonstrated when these same subjects were exposed
to forward accelerations of up to 5 g.

As the duration of these exposures

to acceleration were increased to 10 minutes, no further alterations in output
were demonstrable.

Exposure to headward acceleration caused decreases in right atrial and
esophageal (intrathoracic) pressure and in the oxygen saturation of arterial
blood which were proportional to the magnitude of the acceleration. Forward
acceleration, however, caused relatively large increases in right atrial and
esophageal pressure but a decrease in arterial oxygen saturation. The decrease
in arterial oxygen saturation was prevented by breathing 99.6% oxygen.

41
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Wood,

EFFECT OF FORWARD ACCELERATION
1963
E. H., A. C. Nolan, & D. E. Donald
(Paper, 34th Annual Meeting
ON CIRCULATORY, PLEURAL AND RELATED PRESSURES.
of the Aerospace Medical Association, Statler-Hilton Hotel, Los Angeles,
Calif., April 29 - May 2, 1963)

ABSTRACT: Pleural pressures were recorded simultaneously from the ventral and
dorsal regions of the thorax using fluid-filled catheters inserted through the
Pressures were
chest wall via No. 17 needles using an air-tight tfchnic.
referenced to the catheter tip levels determined by A-P and lateral roentgenograms
taken prior to and after a series of I to 3 minute exposures of 8 anesthetized
dogs to accelerations of 2, 4 and 6 G in the supine horizontal and 150 head-up
and head-down positions.
The negativity of intrapleural pressure in the ventral thorax was uniformly
increased during exposures while intrapleural pressure in the dorsal thorax
These changes are believed to result from the increase in
became positive.
weight of the lungs and other intrathoracic elements during acceleration and would
be compatible with an average specific gravity of the thoracic contents of about
0.5 since the increase in gradient between the dorsal and ventral recording sites
averaged about 0.5 cm. H20 per cm. of vertical distance between the sites per
Esophageal aad pericardial pressures were
G to which the animal was exposed.
similar or sonmewhat less negative than the intrapleural pressures at the same
horizontal plane in the thorax. All dogs showed decreases in arterial oxygen
saturation during exposures to 6 G when breathing air or 99.6 per cent oxygen
Collapse of
similar to those previously observed in normal human subjects.
alveoli and consequent arterial-venous pulmonary shunting of blood appears to
be the most likely mechanism for the arterial desaturation observed.
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6,086
Wood, J., C.C. Cain & D. Mahoney
n.d.
PHYSIOLOGICAL EVALUATION OF THE
PARTIAL PRESSURE SUIT. Memo Rept. MCREXD-696-104.
(unpublished)

6,087
Wood, P. W.
1961
LIGHT WEIGHT HIGH ACCELERATION CREW SEAT.
(Vought Astronautics, Dallas, Texas) Progress Rept. No. 2, AST/EIR-13502,
June 1961

6,088
Wood, P.W.
1961
INVESTIGATION OF A NET CREW SEAT CONCEPT FOR ADVANCED
FLIGHT VEHICLES, PART I.
(Aeronautical SystemsDivision, Wright-Patterson
AFB,' Ohio) Report 61-546. Oct. 1961.

6,089

Wood,

P.W., Jr.
1962
INVESTIGATION OF A NET CREW SEAT CONCEPT FOR ADVANCED
FLIGHT VEHICLES: INVESTIGATION AND DESIGN.
(Aeronautical Systems Division, Dir/Aeromechanics, Flight Dynamics Lab.,
Wright-Patterson AFB, Ohio) Report No. ASD-TR-61-546, Final Rept.
June 1962.

ABSTRACT: This report describes the investigation and design of a Net Crew
Seat Support-Restraint System, for use in laboratory experiments to demonstrate
the feasibility of using this concept in advanced flight vehicles.
An investigation was conducted to determine seating and restraint requirements, and define
solutions to certain support-restraint jroblems. Several design concepts for
the solution of these problems were developed.
Trade studies were conducted
and the optimum solution to each problem determined.
Experiments were conducted
to determine some of the physical characteristics of Nylon and Dacron Raschel
Knit cloth.
Load-deflection curves and load-time curves were developed.
A Net
Crew Seat Support Restraint System was designed and analyzed structurally for
the loads anticipated in vehicles which are recovered vertically or horizontally.

6,090

Woodbridge, D.D.
1962 VPHENOMENA POSSIBLE TO BE ENCOUNTERED BY
ASTRONAUTS(Vought -As••ic. Div. -of Chance Vought AircraftInc.,
Dallas) CVA-Q-1, 24 Ma) ,962
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6,091
R.M. & J.

Lederer

1955

SAFETY THROUGH STEEP GRADIENT
SWoodham,
AIRCRAFT.
(Daniel & Florence Guggenheim Aviation Safety Center).

6,092
Woodling, C. H., J. B. Whitten, R. A. Champine, 6 R. E. Andrews 1958
SIMULATION STUDY OF A HIGH-PERFORMANCE AIRCRAFT INCLUDING THE EFFECT
ON PILOT CONTROL OF LARGE ACCELERATIONS DURING EXIT AND REENTRY
FLIGHT (Langley Research Center, Langley Station, Virginia) NACA
RM L58EO8a, July 1958, NASA N62-64798 AD (NACA, Wash. D. C.)
ASTIA AD 221849.
ABSTRACT: A discussion is given of a simulation study of a highperformance aircraft conducted on the human-centrifuge at the U. S.
The centrifuge, in comNaval Air Development Center, Johnsville, Pa.
bination with an analog computer, provided a pilot-controlled simulator
which subjected the pilot to linear accelerations similar to those he
This simulatcr was found
would encounter in exit and reentry flight.
controls, instrument
restraint,
to be useful in the evaluation of pilot
response.
display, and pilot and airplane

6,093

Woodling, C. H. & C. C. Clark 1959 STUDIES OF PILOT CONTROL DURING
A LAUNCHING AND REENTRY OF SPACE VEHICLES UTILIZING THE HUMAN
Institute of Aeronautical Sciences Report 59-39.
CENTRIFUGE.
(Paper, Institute of Aeronautical Sciences 27 th Annual Meeting,
26-29 Jan. 1959, New York)
ABSTRACT: Description of the design and operation of the centrifuge,
and discussing of its potentialities and use as flight simulator.

6,094

Woodward,

C. et al.

1957

INVESTIGATION,

DESIGN AND DEVELOPMENT OF AN

F7U-3 EJECTION SEAT ENERGY-ABSORrION SYSTEM FOR REDUCTION OF CRASH
FORCr-LOADS.
(Air Crew Equipment Laboratory, Naval Air Material Center, Philadelphia,
NAMC-ACEL-335, 24 June 1957.
Pa.)

ABSTRACT: Spinal injuries resulting from failure of the nose landing
gear during carrier landings caused an investigation of the forces
involved and research, into a method of reducing these forces.

-1,797

-

A simulated crash test determined that forces along the vertical plane

of the seat, corresponding to forces in the vertical plane of the spinal
column, were far in excess of the tolerable limits of the human body.
,
An energy-absorption system, consisting of a stainless steel strap with
attaching devices, coupled with an energy-absorbing seat cushion, was
devised and tested. etc.

6,095
Fletcher D.
Woodward,
INJURIES

1957

GENERAL MEDICAL ASPECTS OF AUTOMOBILE CRASH

AND DEATHS
(The Jourmal of the Americal Medical Association, Vol.

163,

No.

4, Jan. 26,

1957)
ABSTRACT: The increase in the absolute number of fatal automobile accidents
per year in the United States is offset somewhat by a decrease in number
of deaths per million miles of travel. This encourages hopes of further
success in a program of prevention. Public apathy must be overcome by
education, traffic laws need continued revision; and safer automobiles must
be provided. The requipite'basis of facts for this program should be obtained
by research. A foundation for this purpose should be financed by contributions
from the many agencies who would benefit by its findings.

6,096
Woodward, F. D.

1959

'PROGRAM ON MEDICAL ASPECTS OF A.UTOMOBILE INJURIES AND

DEATHS J. American Medical Assoc.
NOTE: Reel 7, Flash 7, Item 24

169(14):117/1577-119/1579,

Apr.' 1959

ABSTRACT: The Board of Trustees of the American Medical Association appointed a
committee to study and report on the medical aspects of automobile crash injuries
and deaths in 1955.
Thi.; committee was to determine the magnitude of the problem,
study the epidemiology and methods of prevention and cure primarily from a purely
medical standpoint, and determine the role of the physician in obtaining these
objectives.
In 1956, the committee presented a symposium to the board. The
symposium was accompanied by a scientific exhibit and film.
The committee decided LhaL its first duty was to prepare three pamphlets.
The
first one is intended for the general public and is entitled "Are you fit to
drive?" The second pamphlet is designed to serve as a guide to the physician in
determining a patient's fitness to drive.
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Worchel, P., & K. M. Dallenbach
1948
MINOR STUDIES FROM THE PSYCHOLOGICAL
LABORATORY OF CORNELL UNIVERSITY.
XCVI.
THE VESTIBUIAR SENSITIVITY OF
DEAF-BLIND SUBJECTS.
American J. Psychology 61(l):94-99, Jan. 1948

NOTE:

Reel 7, Flash 6, Item 33

DISCUSSION AND CONCLUSIONS: The result of Tests A and B show that the non-acoustical organs of the inner ears were functional and normal for DB, and that they
were completely lacking for the other 9 Ss.
Whether these tests are concerned witO
the same or different functions, or whether our results are due to errors of sampling, cannot be determined from this study. Our Ss were too few in number and
their deficiencies-were not diversified; with them it was a case of all or none.
From the results at hand, however, it appears that the "standing test" (Test A)
may serve as a rapid means of differentiating normal Ss from those with vestibular
deficiencies.
Further work is needed, particularly with deficient Ss,, to determine the relationship of the standing and rotation-tests.
Few studies have been made of the vestibular sensitivity of the deaf, and none,
insofar as we are aware, has before been made of the deaf-blind.
The first to use
deaf subjects was James.
In 1882, he tested 519 deaf mutes on a rotating swing
and found that'186 (36%) did not become dizzy.
Of the 333 who did, 134 (267 of th4
total number of cases) reported it in a mild degree and 199(38% of the total) reported it in a marked degree.
From these results, James concluded that in deaf
mutes the semi-circular canals or entire auditory nerves must often be disorganized.
This conclusion was soon afterwards confirmed by Myding.
From the study of histo-.
logical sections of the inner ears of 118 deaf mutes, he discovered that pathological changes occurred in the labyrinths of 67% of the cases and in the semi-circular canals in 56% of them.
Myding's percentage of pathological changes in the semi-circular canals was found
by Kreidl, in 1891 to approximate closely the percentage of deaf mutes who made no
eye-movements when. rotated. Of 109 Ss (51 girls and 58 boys) eye-movements were
nqt 'made either during or after rotation by 63 of them -- 58% which is in close
agreement with Myding's 56%.
After the completion of the rotation-test, Kreidl studied the posture and locomotion
wf 17 of his Ss whose semi-circu'ar canals were presumed to be defective as they
had made no eye-movements either during or after rotation4 One of the tests used,
was standing on one foot oith eyes closed.
In this test, 11 (65%) of the Ss failed
utterly, 2 (12%) tottered and oscillated, and 5 (24%) experienced no difficulty in
standing.
Though Kreidl did not use time as a criterion of performance, and does
not state what his criteria were, these results stand apparently in opposition to
ours, as all of our Ss, who lacked post-rotation nystagims, were unable to stand
on one foot for longer than a few seconds at a time.
Standing and rotation-tests, among orhers, were also used with deaf mutes by Bruck
and Beck.
Their results regarding the point in question confirm Kreidl's:
they
found little
correlation between an S's ability to stand on one foot with closed
eyes and his experience and eye-movements during rotation.
Our results may be due, as we suggested above, to a sampling error, or to the age
-- of our Ss (which varied from 34-55 yr. ane averaged 45.9 yr.), or to the possibility

4
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Woyczechowski, A. 1944 TAKE-OFF ASSISTS FOR ME 264 LONG-RANGE BOMBER
(STARTVERCLEICH ME 264)
ASTIA ATI 43232
ABSTRACT: The possibilities were investigated of smoothly starting the Me 264
long-range bomber with excessive loads in take-off. The development of the
landing gears had not advanced to the extent of building up a reserve with
respect to shock power, consumption of energy, and the ability to roll. The
take-off of aircraft with excessive loads could be accomplished by jettisonable
landing gear, a type of gear to be used on the runway only, or by catapult.
Each of these possibilities is discussed and the advantages and disadvantages
occurring with the various types of take-off are outlined.
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"N•
ight, W. L.

1950

EFFECTIVENESS OF NEWER DRUGS IN SEASICKNESS

U.S. Armed Forces M. J.,

1:570

6,100

Wright, Samson

1952

APPLIED PHYSIOLOGY.

(Oxford University Press, 1952)

6,101
Wu, William L.S. and Ferber, D.
(Convair Astronautics) AM-2

1961
APOLLO MEDICAL INSTRUMENTATION.
Oct. 27, 1961

ABSTRACT: The primary function of this subsystem is to ensure crew safety and
its secondary function is to provide physiological details from each of the
three Apollo astronauts. A third but very necessary feature is the capability
for full duplex voice counmunicatLons between the astronauts and between
spacecraft occupants and the ground monitors.

6,102

Wulfeck, J.W., Weisz, A., and Raben, M.W.
1958
VISION IN MILITARY AVIATION.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC Technical Report 58-399,
ABSTRACT:

ASTIA AD- 207780, November 1958

The requirements of vision in military .aviation are analyzed in the

-

1,800

-

light of the human observer.
Practical problems of perception encountered in
many phases of flying are analyzed and discussed. A comprehensive bibllography
is included in each section of the report for those who are interested in a more
detailed approach to a particular subject.

6,103
Wulfeck, J.W., Weisz, A., and Raben, M.W.
1958 VISUAL PROBLEMS DUE-TO SPEED.
In: Wulfeck, J.W., Weisz, A., & Raben, M.W., editors, Vision In Military
Aviation.
( Wiight Air Development Center, Wright-Patterson AFB, Ohio)
WADC Technical Rept. 58-399, ASTIA AD-207780, November i958
ABSTRACT: High speeds, altitudes, and accelerati6ns, work load, airport density,
complicated instrument panels, and the structure of the aircraft itself all
create serious visual problems for the pilot and crew of high-performance aircraft. The most critical of these is high speed.
At the speeds flown by today's
jet aircraft, a perfectly ordinary situation, such as sighting an object a mile
away, can turn into a calamity before the pilot can do anything about it.
As
speeds get higher, the problem will become worse in proportion.
The trouble is
simply that a man cannot see, identify, or act on an object the instant it comes
into his field of view.
Each of these things takes an inter al of time.....
usually an exceedingly short interval, but worth hundreds or thousands of feet
in a high-speed aircraft.

6,104
Wunder, C. C. Feb. 1958. GROWTH OF MICE DURING EXPOSURE TO INCREASED
GRAVITY.
(Paper, 1958 Meeting, The Biophysical Society, M. I. T.
Cambridge, Mass., Feb. 5-7, 1958)

6,105
Wunder, C. C. et al
1960
DECREASED OXYGEN REQUIREMENT FOR GROWTH
OF FRUIT FLY LARVAE AFTER CONTINUAL CENTRIFUGATION.
In
Proc. Soc. Exp. Biol. Med. 104:749-751, Aug.-Sept. 1960.

6,106
Wunder, C. C., & S. R. Briney
1960
INFLUENCE OF HIGH GRAVITY UPON THE DIFFERENTIAL GROWTH OF MICE.
(Paper, Meeting of the Biophysics Society, 25 Feb.,
1960, Philadelphia, Pa.)
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1962 SURVIVAL AND GRCWTH
Wunder, C.C.; L. 0. Lutherer; and C. H. Dodge
OF ORGANISMS DURING LIFE-LONG EXPOSURE TO HIGH GRAVITY
(Dept of Phyriology, State Univ. of Iowa, Iowa City, Iowa.) 10 Apr. 1962

6,108
Wunder, C. C. 1962 SURVIVAL AND GROWTH OF ORGANISMS DURING LIFE-LONG
(Paper presented at Aerospace Medical
EXPOSURE TO HIGH GRAVITY.
Association, Atlantic City, New Jersey, 10 April 1962.)
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Wunder, Charles C. Lorenz 0. Lutherer & C.H. Dodge 1963 SURVIVAL AND GROWTH
OF ORGANISMS DURING LIFE-LONG EXPOSURE TO HIGH GRAVITY
Aerospace Medicine 34(1): 5-11 Jan. 1962
ABSTRACT: Nine different forras have been'subjected by various laboratories to
AlteratiL.Is in life span and development result.
a chronic centrifugation.
wheat seedlings, fruit fly larvae, turtles, chickens
and
bean
the
are,
These forms
In some cases, life span decreases and growth
hamsters.
and
turkeys, rats, mice,
The nature of the response is
is enhanced.
growth
cases,
other
in
decelerates;
a function of the field intensity, dhe age, size, and biological and physical
These
characteristics of the organism, as well as other environmental factors.
multiply
and
live
could
experiments indicate that terrestrial forms of life
Hcwever, there
at gravitational intensities differing from that of the Earth's.
at this time
are
which
a
type
of
alterations
developmental
be
undoubtedly
would
too complex to accurately predict.
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GPROTH ANALYSIS OF MICE
1962
Wunder, C. C., D. Wombolt and E. N. Oberg
SUBJECTED TO HIGH GRAVITY.
Nature (London) 195:50-51, July 7, 1962.
In
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Wurdemann, H. V.

1935

LIVING TISSUE.

PROBLEMS ARISING FROM THE EFFECT OF HIGH SPEED ON

J. Avia.

Med.

6-27-29

ABSTRACT: It has been estimated that the extreme speed which can be reached
by airplanes is 660 miles an hour. This is based upon the reached by
airplanes is 660 miles an hour. This is based upon the fact that air, moving
at this rate, disintegrates the association of its molecules. The high
droning sound of an airplane is said to be due to this effect upon the air
by the ends of the propellers traveling at the rate of 1,250 to 1,500 miles
an hour, which cause the molecules to bump against each other.

(4

Living tissue cannot stand the strain of extreme speed, and it-is doubted
that turns can be made with safety at a speed of 660 miles an hour. Many
pilots have made dives at the rate of 400 miles an hour; however, in rapid
turns, descents, etc., some pilots have been incapacitated from brain and
abdominal hemorrhages and lost sight through hemorrhages into the retina and
cornea.

6,112
1938
W•trdemann, H.V.
J. Amer. Med. A.

INFLUENCE OF FLYING ON THE CIRCULATION.,
1.1O2U09-2U93.

6,113
Wurdemann, H. V.

1939

ANOTHER.KIND OF BLACKOUT

Lancet 2:1125-1126.
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Wurzel, E.M.,

L.J. Polansky & E.E. Metcalfe

1948

MEASUREMENT OF THE

LOADS REQUIRED TO BREAK COMMERCIAL AVIATION SAFETY BELTS AS AN INDICATION

OF THE ABILITY OF THE HUMAN BODY TO WITHSTAND HIGH IMPACT FORCESý
(Naval Medical Research Institute, Bethesda, Md.) Research Proj. X-630
Rept. No.

12, Mar.

1948.

ABSTRACT: The force required to break aviation safety belts used in private
aircraft was determined in ordek to correlate this force with the trauma record"ed in the reports of private aircraft crashes. The force was determined by
using
a new
testingcrashes.
which closely simulates the conditions believed
to exist
in met'hod
actual of
aircraft
The results indicate that in private aircraft crashes man has frequently survived impact loads of 2500 pounds with no sign or symptoms of injury.
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Wycis, H. T., & E. A. Spiegel
1946
FURTHER STUDIES OF CORTICAL AND RETINAL
INFWZENCES UPON VESTIBULO-OCULAR REFLEXES.
(Dept. of Exp. Neurology, Temple
Univ. Medical School, Philadelphia, Pa.)
ABSTRACT:
Continuing our previous experiments on the effect of cerebral lobectomies upon postrotatory nystagmus (Wycis and Spiegel, Fed. Proc. 4:79, 1945), we
compared the effect of partial lesions of the frontal and the occipital lobes with
that of complete lobectomies upon the excitability of the vestibulo-ocular reflex
arc in dogs and cats. Furthermore retinal impulses were eliminated by transection
of both optic nerves, and this operation was combined with lobectomies.
Following
the bilateral optic nerve section, the duratiin of the postrotatory nystagmus was
increased to 2-3 times and the number of jerks to 1.4-7 times the preoperative values.
In this stage of increased reactivity of the vestibulo-ocular reflex arc,
some dogs displayed a pronounced "after-after" discharge following labyrinthine
stimulation by turning, the rotation being followed first by a nystagrmus in the
opposite direction and then one beating in the direction of rotation. Occipital
lobectomy in these dogs with cut optic nerves failed to produce the directional
preponderance to the side of the lobectomy usually appearing in normal dogs after
this operation.
It is inferred that the increased reactivity of the vestibuloocular reflex arc following occipital lobectomy is due to a release of this
system from an inhibitory mechanism originating in the retinas.
(Federation Proceedings 5(l):116, 1946)

-
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Xhignesse, Louis V.
1958
SELECTIVE SURVEY OF FRENCH DEVELOPMENTS IN FLIGHT
SIMUIATORS AND FLIGHT INSTRUMENTS: 1. FLIGHT SIMULATORS.
WADD TR 57-378;
ASTIA AD 142 130.
ABSTRACT: A selective survey of French developments in aircraft and missile
simulation was conducted.
The survey covered the characteristics of a
flight simulator for.a primary trainer of the conventional engine type,
three types of helicopter simulators, and a simulator for an air-to-ground
or ground-to-ground missile.

94
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- AN ACCURATE METHOD OF AUTOMATICALLY
1962
Yamasaki, S. & R.F. Karis
(Institute of Environmental
PI.LTIk "g" LEVEIS OF VIBRATION SIGNALS.
62-620
Reprint
Ill.)
Prospect,
Mt
Sciences,

ABSTRACT: This is a report on the development of the vibration Data Reduction
This new process provides the same quality of reduced data as the
System.
previous system. However, UDRS requires a much shorter time period.

6,118
1932
Yanquell, C.C.
3(4): 191-193

NAVAL PROBLEMS IN AVIATION MEDICINE J. Aviation Med.

ABSTRACT.: Briefly discusses effects of acceleration during dive bombing, problema
Suggests
of carrier operations', and carbon monoxide problems of naval aircraft.
the
of
mechanism
the
need for research in the following areas: Inquiry into
the
in
direction
of
changes
sudden
following
physical collapse of the flyer
are
who
those
eliminate
to
tests
with
bombing,
dive
speed
recovery from high
.peculiarly suscep'tible to such syncope; The design of an all-purpose airplane
goggles, which will successfully eliminate injurious sunglare without changing tha
natural color of the terrain, further work on carbon monoxide poisoning from the
exhaust of airplane engines, with the development of a routing field test,
possibly,.to indicate-the flyer who has an idiosyncrasy to this gas.
6,119

Yanquell,

C.C.

1939

AIRSICKNESS.

Nay.

Med.

Bull., Wash.,

37:486-489

6,120
Yarcho,, W.B.
CENTER.

ABSTRACT:

ENVIRONMENT TEST FACILITIES OF WRIGHT AIR DEVELOPMENT
1957
ASTIA AD 110 740
WADX TN 57-27, Jan. 1957.

The purpose of this report is

to provide a compilation of the

------

.1,806.

wajor environmental test facilities available at Wright Air Development
to
It is concluded that test facilities
Center for effective utilization.
meet most environmental conditions are available within Wright Air Development Center and their utilization is limited only by the size or weight of

£

thle teat specimen.4

6,121

Yasdovskiy, Y. J.
1958 , BIOLOGICAL EXPERIMENTS ON ROCKETS AND ARTIFICIAL EARTH
(Paper presented at the Rocket and Satellite Symposium during
SATELLITES.
the Fifth Reunion of the Committee Special Annee Geophysique Internationale,
Moscow, July 30 - August 9, 1958)

The safety of living organisms during rocket flights can be guaranteed
ABSTRACT:
only under conditions which protect the organism from the action of a whole comhigh degrees of rarefaction of the air,
plex of unfavorable external factors:
the absence of molecular oxygen, cosmic rays, ultraviolet radiation, meteors,
This paper discusses the programs conducted by the Russians
weightlessness, etc.
to (1) select the most suitable biological specimen for conducting the experiments
(2) develop methods of investigating the physiological functions of an animal
suitable for use under the conditions of flight on a rocket, (3) determine the
possibility of guaranteeing the conditions necessary for the animal to live with
the aid of a small, regenerating, hermetically sealed cabin during rocket flights
to an altitude of 100 km,'and (4) determine the possibility of utilizing an
A good
ejectible cabin to recover animals and apparatus from high altitudes.
description is given of the Laika experiment.

4.

6,122
MEDICO-BIOLOGICAL CON TOL IN
1962
Yazdovskiy, V.I., & R.M. Baevskii
Service, Washington, D.C.)
Research
Publications
(Joint
FLIGHT.
COSMIC
170
299
AD
ASTIA
1962.
Nov.
15
JPRS 16205,
Translation from Akademiya Nauk SSR. Vestnik 32(9):9-15, 1962

The task of this article is-to give a general idea of th character
ABSL'RACT:
systems of medicobiological control in their cur ent state
radiotelemetric
of
i.e.
the state in which
they were utilized partim in the vehicles tstok-3"
o
, of the
vie
in
improvement
and "Vostok-4" and to indicate the ways of their
greater
covering
flights
cosmic
guarantee of bio-medical control in subsequent
(Author)
distances and having longer duration.

6,123
ACHIEVEMENTS O COSMIC
NEWS OF SOVIET BIOLOGY:
1962
Yacdovskii, V. 1.
(Uspekhi Kosmicheskoi Biologii).
BIOLOGY
Izvestiya. (Seriya Biologiches aya)
Trans. of Akademiya Nauk SSSR.
27(2):308-311, 1962.
(Joint Publications Research Service, San Francisco-, Calif.)
14553
JPRS:
July 23, 1962

9
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Yasdovskii, V. 1.
1962
ACHIEVEMENTS AND PRINCIPAL GOALS IN SPACE BIOLOGY.
Trans. of Akademiya Nauk SSSR.
Vesunik, 32(4):15-20, 1962.
(Joint Publications Research Service, Washington, D.C.)

July 26,

1962

JPRS: 14618

6,125

Young, C..
CRASIMS.

19)41
U.S.

4YPOTENSION IN AVIATION, WITH A REWIFW OF 159 FATAL

Naval Lied. Bull. 39:222-235.

ABSTRACT: Upper limits of hypotension taken as 110 mm Hg systolic blood
pressure, 70 nun diastolic.
Believes that 107. of cadets, 18 to 25 years old
are hy-.otensive.
However, in 159 fatal crashes, 45.9% of the pilots were
hypotensive.
Of the pilots involved in crashes clearly due to pilot error,
85.6% were hypotensive.
Individuals with low blood pressure also tend to have higher than average
standing pulse rate.
It is suggested that they are more susceptible to
blackout and fatigue and have less emotional stability.

6,126
Young,

J. G. & I. Gray
1956
BIOCHEMICAL RESPONSE TO TRAUMA.
III.
EPINEPHRINE AND NOREPINEPHRINE LEVELS IN PLASMA OF RATS SUBJECTED TO
TUMBLING TRAUMA.
Am. J. Physiology 186:67-70.

ABSTRACT: The effect of tumbling trauma on the concentration of epinephrine
and norepinephrine in the plasma of rats has been followed using the fluorimetric method of Weil-Malherbe and Bone for the analysis of the catechoi amines.,
Sprague-Dawley rats weighing 250 gm were used.
The animals were. tumbled for
300, 400, 500, 600, 700 turns giving a 24-hour mortality ranging from 0-1007..
The epinephrine lpvels immediately after the tumbling were increased 2-5 times
while the norepinephrine concentrations increased 5-10 times.
When followed
in time after tumbling, the epinephrine remained elevated for 1-2 hours and
returned to normal within 4-8 hou:s, while the norepinephrine began to fall
within 1 hour and had returned to normal within 4-8 hours,
Although changed
excretion is ruled out, the actual role of secretion and biotransformation cannot be ascertained.

6,127
Young,J. G., & I. Gray
1956
BIOCHEMICAL RESPONSE TO TRAUMA.
III. EPINEPHRINE
AND NOREPINEPHRINE LEVELS IN PLASMA OF RATS SUBJECTED TO TUMBLING TRAUMA.
--(Walter Reed Army Institute of Research, Washington, D. C.)
WRAIR-87-56;
ASTIA AD-112 802; Apr. 1956
ABSTRACT:
Plasma levels of epinephrine and norepinephrine were determined in
normal and traumatized rats using the fluorimetric method of Weil-Malherbe and

6
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Bone. Trauma was produced by tumbling in a Noble Collip drum Eprinephrine levels
Epinephrine
increased 2 to 5 times with tumbling and norpinephrine 5 to 10 times.
and norepinephrine were determined periodically from 0 to 24 hours after tumbling.
In general, norepinephrine levels began to fall within 1 hour after tumbling and
The epinephrine levels
returned approximately to normal in 4'to 8 hours.
remained elevated for 1 to 2 hours and returned to normal within 4 to 8 hours.

0

(AUTHOR)

6,128
MOVING-COCKPIT-SIf]LATOR STUDY OF
1963
young, J.W., and L.E. Barker, Jr.
PILOTED ENTRIES INTO THE EARTH'S ATMOSPHERE FOR A CAPSULE-TYPE VEHICLE AT
(National Aeronautics and Space Administration, Wash.)
PARABOLIC VELOCIT•Y.
May 1963
Technical note D-1797,
ABSTRACT: The primary goal of this study was to determine the effect of angular
motions on the ability of the pilot to perform the maneuvers required during
supercircular entry and to compare the pilot's performance on the moving
simulator with that obtained from similar entries on a fixed-base simulator.
Consideration was also given to the development of a minimum instrument display
for which the pilot used motion cues to aid him in performing the entry maneuvers,

4
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Young,
o

M.W.

1945

MECHANICS OF BLAST INJURIES War Med..

Chicano 8:73-81

6,130
Young, M. W. 1946 ANATOMICAL FACTORS INVOLVED IN THE "BLACKING-OUT"
Anat. Rec. 94:531.
PHENOMENON.
6,131
PACKAGING OF A HYPERVELOCITY RADIO TELEMETER TO
1961
Young, R.
( Arnold Engineering Development
WITHSTAND HIGH IMPULSE ACCELERATIONS.
Rept. no AEDC TN 61-119,
Center, Arnold AF Station, Tenn.)
ASTIA AD 265 688, October 1961

ABSTRACT: Telemeter transmitters, consisting of simple r-f oscillators
incorporating variable-capacitance pressure transdrcprs, operated successfull-;
__in aeroballistic ranges after gun launchix.gs at peak accelerations of
Telemetered pressure data obtained from these telemeters after
100,000 g.
launchings at 200,000 g. however, were very inaccuxate, partly as a result of

I

. 1,809

.

• frequency shifts of the oscillators.
Tests, devised to determine the
use of these shifts, showed that a single, most favorable, mounting
jentation for each of the components exists.
If the components are oriente4
-operly,'frequency shifts can be minimized.
It was also found that launchinl
complete oscillator without the transducer does not necessarily allow a
*ediction of the behavior of the individual circuit components.
It was
-oven possible for each of the oscillator circuit components to change
its
Lectrical value with no resulting change in oscillator center frequency.
%uthor)

,132
aung, R.D.
1945
NOTE ON THE FLIGHT PATH OF A MAN EJECTED NORMALLY FROM
AN AEROPLANE MOVING AT A HIGH SPEED.
(Royal Aircraft Establishment, Farnborough)
Technical Note Aero. 1484,
Aug. 1944.
Appendix 7 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Election Seat from High Speed Aircraft, ASTIA ATI 7245

UZIRY: Calculations have been made of the flight path of a man ejected
,ormally from an aeroplane moving at speeds (U degrees) of 400 f.p.s., and
'00 f.p.s. Ejection velocities ( ) of 20 f.p.s., 50 f.p.s. and 100 f.p.s, in
toth up and down directions have been considered for each case, and the
:alculations are sufficiently valid for practical requirements.
It is con:luded that an upward ejection velocity of about 40 f.p.s. should be sufficient
Ln most cases for the man to clear the aeroplane structure.
The initial accelaration on the man required to give him this ejection velocity is estimated
to be about 12 1/2 g acting for 1/10th sec.; this is not considered serious.
the power required can be readily provided by a few ounces of cordite.
(Author)

i,133
Young, R. S.
1959
SECURING THE DATA:
PRACTICAL EXPERIMENTS IN SPACE
BIOLOGY
In: Proceedirms of the-Pilot Clinic on the Instrumentation Requirements
for Human Comfort and Survival in Space Flight.
Ohio State University;
Columbus. Ohio. October 26-27, 1959.
(Foundation for Instrumentation Education and Research, New York, N. Y.,
April 1960.)
Pp. 27-35.
ABSTRACT:
Some of the instrumentation problems that have been encountered by
biologists in their experiments in space-type vehicles are presented and ,
discussed. Such problems center around the vehicle itself and its environment.
Two basic types of biol~ogical studies are being conducted:
I) effects of
space flight on a living sysLetz and evaluation of the system as far as man is
concerned, and 2) study of these effects simply as a scientific research
effort. Illustrative examples of present research are given.
(Tufts)
-

-
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6,134
Young, R. S., & J. L. Johnson
1960
BASIC RESEARCH EFFORTS IN ASTROBIOLOGY
Institute of Radio Engineers Transactions on Military Electl-onics MIL4(2-3):
284-287, April-July 1960
ABSTRACT: The need is cited for the development of instrumentation capab'le of
accurately measuring and telemetering various physiologic responses of a wide
variety of cellular systems subjected to accelerative forces, to conditions of
vacuum, and to zero-gravity.

6,135
Young, W. R.
13 April

1959

WHAT IT'S LIKE TO FLY INTO SPACE

46(15):132-149.

ABSTRACT: A very clear description, accompanied by full-page photographs,
is provided of various physiological research for space flight in the
U. S., including weightlessness, vibration, and acceleration.
Subjective
data on his rides on the Wright-Patterson Air Force (20 ft. arm)
centrifuge, and theNavy's Johnsville (50 ft arm) centrifuge is given.
(CARI)

6,136
Yudkofsky, P.L. n.d.
PRIMAATE RESPONSES TO PROLONGED LOW MAGNITUDE
ACCELERATIONS AND TO SUDDEN WITHDRA14AL OF THESE ACCELERATIONS.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
Technical Report in preparation.

6,137
Yudkofsky, P. L.
1960
A MODIFIED SMALL ANIMAL CENTRIFUGE.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
ASTIA AD-247 181; Sept. 1960

WADD TN 60-245;

ABSTRACT:
A spin-table formerly used in tumbling studies has been modified to
best compromise centrifuge radius with maximum speed, opLimum electrical connections, ease of control, and maximum safety. The modified apparatus possesses a
heavy-duty platform 8 ft. in diameter which may be rotated to a peak speed of
225 rpw while carrying a 500 pound load. The maximum acceleration produced at
th.s speed is just under 70 g with a maximum rate of onset or braking of 11 g
per sec at the full arm radius of 4 ft. Detailed operating instructions are
included.
(AUTHOR)
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6,138
Tudkofsky, PAL.
Sept. 10oF
GPOSS APD 51 CPOCIRCULATCY RF,•,CTS OF TTLTIs:G
AIM AC(•'LFRATTCN' CN TF'E 3OLDv
M
FAIISTMR.
ASTIA AD 249 260; ,WADn Tech
Rept 60-r73 , Sept. 1960
ABSTRACT:
The heart rate, respiratory rate, blood pressure, electrocardiogram,
organ displacements, and microcirculation of the golden hamster were recorded
and correlated during a wide range of gravitational stress, i.e., from I to
60 positive g.
The effects of various anesthetics and hemorrhage on the
observed responses were determined.
Lastly, the cardiovascular responses of
'the hamster to occlusion of the carotid arteries were interpreting and
necropsy examinations were performed to aid in interpreting the recorded
physiologic data.
It was found that tilting from the horizontal to head-up
position elicited no pronounced physiologic responses in the test animal.
The increased forces encountered during centrifugation elicit pronounced
effects which appear to be primarily compensated for by increased heart rate.
The microcirculation of the hamster cheek pouch did not appear to actively
enter into the reactions to positive acceleration.
Also, the cause of death
at various magnitudes of acceleration is discussed.
(AUTHOR)
6,139
Yugov, Ye and Serov, A. E.
1958
MAN BEFORE TAKING OFF TO SPACE
(Chelovek pered startom v Kosmos
Trans of Izvestiya (USSR)
Oct. 4, 195P.
(Office of Technical Services, Washington, D.C.)
Feb. 12ý 1959
59-16413
ABSTRACT:
Physiological problems involved in space flight and during
acceleration are described in laymen's terms.
6,140
Yurow, V. R. 1961 NOL WATER-ENTRY TEST FACILITY (Naval Ordnance Lab., White
Oak, Md.)
NAVORD rept. no. 6815; 15 March 1961; ASTIA AD-244 721

ABSTRACT: A high velocity, variable angle launcher has been placed'in operatior
at the test pond of the Naval Ordnance Laboratory.
Internally instrumented
models and high speed motion picture photography are used to provide waterentry shock signatures and trajectory information.
Scale and Lull size test
vehicles up to 500 pounds in weight and 14' 25 inches in diameter can be
launched at velocities that range from 350 fps for a 500 pound model to 1100
fps for a 5 pound model.
The report describes the facility and its opcration,
discusses its advantages and limitations, and summarizes the test programs
conducted in the facility since its c;ompletion.
(Author)

6,141
Yustein, S.E. & R.R. Winans
1951
REPORT OF INRIKVES•i(;•r ION FOR >
'JMENT OF A, IMPACT TEST FOR PROTECTIVE HATS.
(tc .ia
r 1 I.ah. , Nav. 1 1S. Ii.d,
Brooklyn, N.Y.)
Report NS 181-013, 7 Aug. 1951.
A.STJA AD 205 655

ABSTRACT: The object of this investigation is to develop the Brirell
impression method as described in reference (f), with a view to its use
in drop ball impact tests on protective hats for brand approval and inspection test purposes.

AC'.FI.jkAT ION
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6,142
Zahm,

A. F.
1911
STRESS IN AEROPLANES
Sci. Am-er.
105:189; 196.

IN CURVILINEAR AND FANCY FLIGHT.

6,143

A. F.
ynst it.

Zahm,

STRESS CONSIDERATIONS
1913
175:601.

IN AEROPLANE DESIGN.

1L. FrankLin

6,144
Zahm,

1919
A.F.
J. franklin Inst.

DEVELOPMENT OF AN AIRIAI.'E SHOCK RECORDER
188:237
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Zarriello, J. J., M. E. Norsworthy, & H. R. Bower
1958 A STUDY OF
EARLY GREYOUT THRESHOLD AS AN INDICATOR OF HUMAN 'TOLERANCE TO
POSITIVE RADIAL ACCELERATORY FORCE.
(Naval School of Aviation
Medicine, Pensacola, Fla.)
Research Proj. NM 110211, 1.i,
Subtack I, Rept. 11 8 May 19S8 July. 1958,
ASTIA AD 201 873.
ABSTRACT: To determine the relationship between ,several prerun clinicil
measures of' cardijvascular response and criteria
of visual impairment

occuring during centrifuge, 52 subjects, ranging from 18 to 35 years
of age, were studied.
Five cardiovascular measures were taken for
each subje t and related to:
(1) g level of greyout, (2) time, from
onset of peak g to onset of greyout, (3) g level of blackout, and (')
time from onset of peak g to onset of blackout.
The task was to respond
(press a button) to both central and peripheral lights, presented
randomly, while undergoing acceleration.
The results are discussed in
terms of nro'diction of man's g tolerance.

S6,146

__

Zarriello, J.J.,
E. Norsworthy & H1.R. Bower
1959
STUDY OF EARLY GREYOUT THRESHOLD AS AN INDICATOR OF HUMAN TOLERANCE TO POSITIVE RADIAL
ACCELERATORY FORCE.
(Paper, Meeting of Aero Medical Association,
Statler Hilton Hotel,. Los Angeles, 27-29 April 1959.)

The purpose of this study was to investigate the relationship
ABSTRACT:
under increased positive radial acceleratory force between peripheral light
loss and blackout or unconsciousness when the light stimulus is located at
0
800 t, the peripheral field; and to determine whether an b0 peripheral
light stimulus was an earlier indicator than the 230 light for an endpoint
The time spread between
of greyout in regards to magnitude of the G force.
onset of greyout (800 light loss) and onset of blackout or unconsciousness
was determined, and this time spcead was found to be slightly increased
The
when compared to the use of a 230 lignt as an endpoint of greyout.
the
for
indicator
early
as
an
usefulness
peripheral light loss has limited
unconsciougness.
or
blackout
of
symptoms
onset of critical
( J. Aviation Med. 30(3):210-211, March 1959.)

6,147
1958 THE RELATIONSHIP
Zarriello, J. J., L. M. Stale, & M. E. Norsworthy
(N.
0
TOLERANCE.
.
BETWEEN CAWDIOVASCULAR RESPCNSE AND POSITIVE
1,
01
11
Subtask
Proj.
NM
11
Fla.,
Res.
Sch. Av. Med., Pensacola,
Report No. 11. ASTIA AD 201 873.
J. of Aviation Med. 29(11):815-820.
See Also:
Relationships between pre - rtn clinical cardiovascular
ABSTRACT:
oa positive G Lolerance were determined in 52
measures and criteria
Subjects were ,resented two
inexperienced centrifuge subjects.
G levels aad time at peak G
peripheral lights and a central light.
at which greyout and blackout occurred were determined for each subject.
The results indicated that diastrlic blood pressure was significantly
related to time during peak G and no cardiovascular measures were
The G
significantly related to G level at which blackout occurred.
level at which greyout occurred was significantly related to the G
level at which blackout occurred. (Author)

6,148
Zarriello,

J.

J.

and L.

M. Seale and Mary E.

Norsworthy

1958

THE

RELATIONSHIP BETWEEN CARDIOVASCULAR RESPONSE AND POSITIVE G TOleRANCE
J. of Aviation Medicine 29(11):815-820, November 1958

SUKMARY:

The relationships between pre-run clinical cardiovascular measures

and criteria of G tolerance were determined in fifty-two inexperienced
The subjects were presented two peripheral lights,
centrifuge subjects.
of the center of the visual field, and a central light.
800 right and left
The G levels at which greyout and blackout occurred and the time at peak

G at which they occurred were determined for each subject.

..

The results

incidated that the diastolic blood pressure was significantly related to
both the time at which greyout appeared and the G level at which it appeared.
Pre-run measures of pulse rate were negatively related to the time during
No cardiovascular measures were signifipeak G at which blackout occurred.
.cantly related to the G level at which blackout occurred.
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9 58
SERUM GLLTrAMIC ('XALACETIC TPANSMINASE ACTIVITY IN
Zarriello, J. J.
(Naval School of
HUMANS SUNIECTED TO 1 'OSITIVE RADIAL ACCELERATORY FORCE.
Proj. N, . NM 11 01 11; Research Rept.
Avi3tion Medicine, Pensacola, Fla.)
1/17/58; ASTIA AD-203 322
No. M.005.15-0001.1.i2.,
See almo J. Avia. Med. 30(2):97-99, Feb. 1959

In young norma: subjects, the serum glutamic.-oxplacetic transaminase
ABSTRACT:
activity was not elevated within seventy-two hours following human centrifugation in which subjects are exposed to positive radial acceleratory stress le.lding
to blackout.
The purpose of the study was to determine if any variation of
SECOND ABSTRACT:
activity of Serum glutamic oxalacptic transminase (SGO-T) occurs following human
centrifugatiotu when relaxed subjects experience the physiological state of blackout.
It was found that the SGO-T activity is not elevated within seventy-twe
hours following human centrifugation leading to the physiological state of blackout.
(AUTHOR)

6,150

STUDY OF EARLY GREYOUT
1959
M.E. Norsworthy & H.R. Bower
Zarriello, J.J.,
TO
POSITIVE RADIAL
TOLERANCE
HUMIAN
OF
INDICATOR
kS
AN
THRESJOLD
ACCFLERATO3Y FORCE
Meeting of Aero Medical Association, Statler Hilton Hotel, Los Angeles,
Paper:
April 27-29, 1959

ABSTRACT: The purpose of this study was to, investigate the relationship under
increased poistive radial acceleratory force between peripheral light loss and
balckout or unconsciousness when the light stimulus is located at 800 in the
peripheral field; and to determine whether an 800 peripheral light stimulus was
Under
an earlier indicator than lights located at 230 in the peripheral field.
conditions of our experiment. it was found that an 800 light stimulus was an
light for an endpoint of greyout in regards to
earlier indicator than the 23
The time spread between onset of greyout (800 light
magnitude of the G fo-ce.
loss) and onset of blackout or unconsciousness was determined, and this time
to the use of a 230
spread was found to be slightly increased when compared
The peripheral light loss has limited usefulness
light as an endpoint of greyout.
symptoms of blackout or unconsas an( early indicator for the onset of critical
ciousness.

6,151
1959
SERUM GLUTAMIC OXALACETIC TRANSMINASE ACTIVITY IN
Zarriello, J. J.
J. Avia. Med. 30(2):
HUMANS SUBJECTED TO POSITIVE RADIAL ACCELERATORY FORCE.
97-99, Feb. 1959
Proj. No. NM
See also (Naval School of Aviation Medicine, Pensacola, Fla.)
1/17/58; ASTIA AD-203 322
11 01 11; Research Rept. No. MR005.15-0001.1.12.,

-
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transaminase
In young rlorma I subjects, the serum glutamic-oxalacetic
ABSTRACT:
hours following hurman,cer.trifA,•a-"
activity was not elevated within seventy-two
radial acceleratory stress leading
positive
to
exposed
tioa in which aubjects are
to blackoit.
if any variation of
The purpose of the study was to determine
ABSTRACT:
SECON•)
following human
occurs
(SGO-T)
activity-of Serum glutamic oxalacetic transminase
state of blackphysioiogical
the
centrifugation when relaxed subjects experience
seventy-iwo
within
elevated
It was found that the SGO-T activity is not
out.
state of blackphysiological
the
to
hours following human centrifugation leading

out.

(AUTHiOR)
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Zarriello, J.. 3., & P. B Phillips
J
TOLERANCE; A CASE REPORT.

Jan.
Avic.

EPILEPTIFORM SEIZURE AND LOW G
1959
Med. 30(1):35-37

6,153
1959 IDIOPATHIC ORTHOSTATIC HYPOTENSIONt AND ITS RELATIONSHIP
Zarriello, J.J.
TO POSITIVE G TOLERANCE
(U.S. Naval School of Aviation Medicine, U.S. Naval Air Station, Pensacola,
Bureau of Medicine and Surgery Research Project NM 11 Ol 11,
Florida)
Subtask 1 Report No. 13. May 21. 1959 ASTIA AD 225 719
Symptoms of unconsciousness developed in two student pilcts during
ABSTRACT:
respects having
These student pilots were normal in all
aerobatic maneuvers.
classical symptoms of orthostatic hypotension but demonstrating
no past historyof
They were
in blood pressure on assuming the upright position.
a definite fall
subjected to human cent*ifugation and their respective greyout, blackout, and
unconscious threshold levels were determined and compared to 115 normal cases
subjected to centrifugation in a similar manner.,
When subjected to centrifugation these individuals demonstrated a markedly
reduced greyout, blackout, and unconsci)us tolerance to positive G as compared
to 115 normal individuals.
Human centrifugation may be used as an adjjnct to assist in the diagnosis
of early cases of postural or orthostatic hypotension prior to the development of
classical symptoms of th's syndrome.
Candidates entering the naval fligh't program demonstrating a significant
in blood pressure on assuming the upright position should be screened
fall
carefully, and their complete evaluation should include determiration of their
basic tolerance to positive G as determined by human centrifugatijn.
6,154
THE CORRELATION OF SCOTOPIC AND PH(YrOPIC VISION IN
1959
Zarriello, J. J.
(Naval School
RELATIONSHIP TO BLACKOUT TOLERANCE ON THE HUMAN CENTRIFUGE.
Research Proj. No. NM 11 02 11, Rept.
of Aviation Medicine, Pensacola, Fla.)
No. 2; ASTIA AD-225 720; 30 Apr. 1959
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vels of stimulus intensity on
1,.
BldCkOUt thr-hold. obtaired undir tw
employed was in the
intensity
of
l,,vel
,,
•l
,i.t
1
r f•,•b
of this expericonditions
Under
,d.otopic.
the
cr
t.
4-1 •nf

.. its indicdte significantly that lower blackout thresholds are
,'uId when low intensity lights are used and the subject is dark adapted that
u,'ken standard lights are used in the same sub'ect after he has been light
This result pertains when the subject is unprotected or protected by an
adapted.
(AULTHOR)
anti-blackout suit. Other significant correlations were found.
6,155
(Vestibular
VESTIBULTARNAYA TRENIROVKA
1959
Zasosov, R. & A. Popov
Training)
(Trans. from Bol'shaya Meditsinskaya Entsiklopediya, (USSR) v. 5, cola.
275-279, 1958)
59-18445
(SLA Translations Center, Chicago, 111.)
6,156
REVIEW OF ROCKET DEVELOPMENTS AT THE BMW UP TO
1944
Zborowzski,
NOVEMBER 1944
GROUP 2, Halstead Exploitation Centre H.E.C. 10610)
(B.I.O.S.
R.A.E. Translation No. 146

6,157
1956 NAVAL ORDNANCE LABORATORY NAVORD REPORTS PUBLISHED BY THE
Zdanis, B.R.
AEROBALLISTIC RESEARCH1 DEPA~rMENT, 1 JANUARY 1955 - 31 DECEMBER 1955

(Naval Ordnance Lab., White Oak, Md.) 25 July 1956, Aeroballistic research
report no. 350; NAVORD Ript. no. 4312, ASTIA AD1i5 337
See Also ASTIA AD-77 437

6,158
VENTILATORY RESPONSE TO
1959
Zechman, F. W., N. S. Chern'.ack, & A. S. Hyde
Wright-Patterson AFB,
Ctr.,
Development
Air
(Wright
FORWARD;ACCELERATION.
1959
Sept.
286;
AD-231
ASTIA
59-584;
TR
WADC
Ohio)
See also Fed. Proc. 19: 376, 1960
The findings of two series of experiments dealing with the effect of
ABSTRACT:
In the first, the effect
forward acceleration on respiration in man are presented.
of 5, 8, and 12 g on respiratory frequency, tidal volume, minute volume, and
Frequency increased reaching an average of
nitrogen elimination were determined.
decreased to an average of 318 cc at 12 g.
volumes
tidal
39.2 cycles per minute and
a 30 second period, breathing ox)gen at
during
eliminated
nitrogen
of
The volume
12 g, was essentially unchanged suggesting that gross alveolar ventilation did not
In the second scries, 0 consumptions were measured before, during,
decrease.
and after accelerations of 5, 8, 16, and 12 g. Oxygen consumptions increased with
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acceleration and it is presumed that the extra work of breathing may be an important contributing factor.
In both series of studies the trunk was inclined 12
degrees in the direction of acceleration and a rate of onset of I g per second was
used.
(AUTHOR)
6,159

Zechman, F. W., N. S. Cherniack, & A. S. Hyde
1960
VENTILATORY RESPONSE TO
FORWARD ACCELERATION.
Fed. Proc. 19:376
See also (Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR
59-584, Sept. 1959; ASTIA AD-231 286
ABSTRACT: The findings of two series of experiments dealing with the effect of
forward acceleratibn on respiration in man are presented.
In the first', the effect
of 5, R, and 12 g on respiratory frequency, tidal volume, minute volune, and
nitrogen elimination were determined.
Frequency increased reaching an average of
39.2 cycles per minut' and tidal volumes decreased to an average of 318 cc at.12
g. The volume of nitrogen eliminated during a 30 second period, breathing oxygen
at 12 g, was essentially unchanged suggesting that gross alveolar ventilation did
not decrease'. In the second series, 0 consumptions were measured before, during,
and after accelerations of 5, 8, 10,
and 12 g. Oxygen consumptions increased
with acceleration and it is presumed that the extra work of breathing may be an
important contributing factor.
In both series of studies the trunk was inclined
12 degrees in the direction of acceleration and a rate of onset of I g per second
was used.
(AUTHOR)

6,160
Zechman, F. W.
1958
THE EFFECT OF FORWARD ACCELERATION ON VITAL CAPACITY
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WAX TN 58-376;
ASTIA AD-209 411; December 1958
NOTE: CARI P&S 2.14
"-:: The effect of forward acceleration on vital capacity has been measured
-, human subjects.
Vital capacities were reduced in a fairly uniform manner
wich increasing g.
Values reached on average of 1.5 liters at 8 g when the trunk
was inclined 25 degrees forward.
This degree of reduction was reached at 6 g
when the trunk was not inclined.

6,161
Zechman, F. W., N. S. Cherniack, & A. S. hyde
1960
RESPIRATORY EFFECTS OF FORWARD ACCELERATION.
(Paper, 31st Annual Meeting of the Aerospace Medical
Association, Americana Hotel, Bal Harbour, Miami Beach, Florida, May 9-11, 1960)
ABSTRACT: Since it is likely that pilots of rocket propelled vehicles will
experience forward acceleration and since respiratory difficulties limit tolerance
in this position, further studies have been conducted to determine the effect
of forward acceleration on respiration.
Two series of experiments were conducted.

//
-
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In the first the influence of forward accelerations of 5, 8, and 12 G on respiraIn
tory frequency, tidal volume and nitrogen elimination have been studied.
G
12
and
10
8,
5,
of
accelerations
forward
of
effect
the second series, the
Respiratory frequency increased and tidal
on oxygen consumption has been measured.
Frequencies reached 39.2 cycles
volume decreased with increasing acceleration.
The nitrogen eliminated
per minute at 12 G while tidal volume fell to 318 cc.
that
during a 30-second period of oxygen breathing did not decrease suggesting
increasea
consumption
Oxygen
gross alveolar ventilation probably did not decrease.
responsible
are
presumably
factors
Several
with increasing forward acceleration.
including the extra work in breathing and an increase in muscle tone.

6,162
VENTILATORY
1960
Zechman, F. W., N. S. Cherniack and A. S. Hyde
RESPONSE TO FORWARD ACCELERATION.
J. Appl. Physiol 15:907-910, Sept. 1960.
In
ABSYR.aCT: Two series of experiments dealing with the effect of forward
In both series of studies
acceleýration on respiration in man were performed.
the trunk was inclined 12 degrees in the direction of acceleration and a
In the first series, the effect of
rate of onset of I g/sec. was used.
tidal volume, minute volume and
freSaency,
5, 8 and 12 g on respiratory
Frequency increased, reaching an
nitrogen elimination was determined.
average of 39.2 cpm and tidal volumes decreased to an average of 318 cc
The volume of nitrogen eliminated during a 30-second period,
at 12 g.
breathing 02 at 12 g, was essentially unchanged, suggesting that alvenlar
In the second series, 0 consumptions were
ventilaLi~z.. did not decrease.
measured before, during and after accelerations of 5, 1, 10, and 12 g. 02
consumptions increased with acceleration and it is presumed that the extra
work of breathing may be an important contributing f3c'or.

6,163
EFFECT OF FORWARD ACCELERATION AND NEGATIVE
1962
Zechman, F. &'G. Mueller
DIFFUSION.
PULMONARY
ON
PRESSURE BREATHING
1962.,
Nov.
17:909-912,
Physiol.
Appl.
J.
6,164

RESPIRATORY RESPONSE TO FORWARD ACCELERATION
1962
Zechman, F. W., & J. Taylor
J. Applied Physiol. 17(3):410-412,
IN DOGS.
COMPRESSION
COMPARED WITH CHEST
May 1962
Six mongrel dogs were studied to determine if the increases in frequency
ABSTRACT:
of brcathing characteristic of both chest compression and 'forward acceleration
Since vagal section only abolished the
are initiated by the same vagal reflex.
that some other mechanism is primarassumed
is
it
compression,
chest
response to
ily responsible for the rate increase characteristic of forward acceleration.
Experiments are also described which suggest that the increased respiratory
(AUTHOR)
frequency may be attributed to a hypoxic drive.
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EFFECT OF FORWARD ACCELERATION ANd NEGATIVE
1962
Zechman, F. W., & G. Mueller
J. Applied Physiol. 17(6):909PRESSURE BREATHING ON PUIMONARY DIFFUSION.
912, Nov. 1962

ABSTRACT: 'Forward acceleration decreases lung volumes, resembling negative presAt 4 g the relaxation pressure curve is shifted downward
sure breathing (NPB).
Pulmonary gas exchange find diffusion capacity were
and to the right 15 mm. Hg.
measured in nine human subjects during NPB (-15 mm. Hg) and forward acceleration
The
Pulmonary ventilation increased approximately 40% in each condition.
(4 g).
oxygen uptake increased with NPB (from 261 to 293 ml./min.) and was slightly
Carbon dioxLde elimination increased in both
decreased or unchanged at 4 g.
The apparent steady-state carbon monoxide diffusion was
experimental'coneitions.
from an average control value of 21 to 12 ml./min.
decreased
but
unchanged by NPB
Since lung volumes are decreased by comparable amounts in both
mm . Hg at 4 g.
conditions, it is believed that the deleterious effects observed with forward acceleration are associated with the increased hydrostatic gradient from chest to
(Aerospace Medicine 34(3):276, March 1963)
(AUTHOR)
back.

6,166
ACCELERATING EFFECT OF ADRENALECTOMY ON REGROWTH OF HAIR
1952
Zeckwer, I. T.
(Dept. of PathoIN THE RAT CONSIDERED IN RELATION TO PITUITARY HISTOLOGY.
logy, Univ. of Pennsylvania Medical School, Philadelphia)
1) thyroidectomized, 2) thyroidecFour groups of rats were studied:
ABSTRACT:
Adrenalectomy was
4) intact.
adrenalectomized,
3)
tomized and adrenalectomized,
rats received 17
Adrenalectomized
-hyroidectomy.
afte.
weeks
17
to
5
performed
Hair was shaved by electric clippers from the back and sides
NaCI drinking fluid.
Thyroidectomized rats showed
of all rats, and the regrowth of hair photographed.
large bald areas; rats with combined thyroidectomy and adrenalectomy showed rapid
witk tnyroids intact,
-rk:d
a in adren-eAt'Lz
diffuse'regrowth, nearly -!
whose growth was miuch more rapid than in the intact rats. This proved that thyroidectoiny, which caused loss of acidophils from the pituitary and stuitting of
somatic growth, did not prevent the accelerating effect of adrLnalectomy on hair
A number of parabiotic rats were studied in which one, partner was adrengrowth.
The adrenalectomized partner showLd as rapid diffuse regrowth
alectomized.
of hair as did single adrenalectomized rats. The intact partner in parabiosis
with the adrenalectomized showed the slower patterns of regrowth characteristic
of a single intact rat. The adrenalectomized partner, therefore, did not transfer
This suggests
to the intact parabiont any substance that stim lated hair growth.
that adrenalectomy does not cause any increase in an accelerating substance, but
occasions the removal of an inhibitory substance, and this removal is not modified
Rcgrowth of hair
by loss *of pituitary acidophils consequent unon thyroidectomy.
does not parallel somatic growth and does not depenO on the presence of
(Federation Proceedings 11(l):177, 1952)
pituitary acidophils.
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MUSCLE STRENGTH UNMER FORWARD ACCELERATION
1961
Zeigen, R. S.
Meeting, Aerospa.e Medical Assoc., 24-27 April 1961,
Annual
32nd
(Paper,
Chicago, Ill.)
ABSTRACT: Man's ability to utilize his mechanical characteristics under various
degrees of forward acceleration is being studied. Maiximum hand and arm strengths
in six movements with the elbow flexed at a 90-degree angle have been tested
A nylon net supine seat
thru 8 g using an isometric strain gage dynamomet'er.
Among the parameters
support.
body
the
as
served
with a 12-degree back angle
rested and fatigued
both
variability-under
inter-:ubJict
and
studied were intraon the twenty-two
measured
were
dimensions
anthropometric
Selected
conditions.
subjects used and possible correlations between these' dimensions and the six arm
(J. Aerospace Medicine 32(3):253, Mar. 1961)
strength movements investigated.

6,168
Zeiner, E.A.
1962
XI.
ENGINEERING RESEARCH.
(Jet Propulsion Laboratory, California Institute of Technology,
Pasadena, Calif.) Research Summary No. 36-13 for the period Dec.
Feb. 1, 1962.
ASTIA AD 274 011.

1, 1961 to

ABSTRACT:
A drop capsule is being developed to -,r',vlde an experimental char,:ber
in which to perform free-fall '(zero-g)
"i ii;, r
,'perincnts.
It is hoped
that 10 sec. of free-fall with sat ij ,, '
,'i
I
_ions can be achieved.
Toward this objective,

a prirt

w

,

ItIt

,.

wis

dec ided to drop

two identically designed ci, ,,
L
tile
lern Ca.
, .:
:c at Page, Arizona,
where 672 ft. of fall and a soti dIirt impact are.,
a1'
a.\able.
By using the
measured drop time and the t ! 41 tli
i, , ',I ,[
,, *,
oet ficient of the
first capsule was deter inmu
to !, 11,(I
a
"
value had been
assumed at 0.070. The capsule t,'e
i,,,;
,I
"
impacting the
desired ground point witIirl the accurac\
A
,
f '+ 1.5 ft.
The
first scan of the films indicated that I .t% lqbli without rolling, pitching, or yawing.
The general result
4r,
'
o the capsule is aerodynamically
satisfactory within the accuracy oi z:%,, •'\ccrnal camera setup.
The impact dispersion from the helicopter drops was
t*,timated at + 3.00 ft. but excessive
oscillations were visually observed.
No evaluation has yet been made on the
:.*!cnd capsule dropped from the oridge.

6,169
Zeitlin, L. R.
1960
THE INFLLUEYCE OF HEART ACTION AND THE CIRCUrLATION OF THE
BLOOD ON MANNED SATELLITE ATTITUDE CONTROL.
J. of the Astroo.autical Sciences
7(3):70-72, Fall 1960
ABSTRACT:
The internal disturbing forces, particularly those produced by the
heart action and blood circulation, are taken into consideration in the design
of an attitude control system for a manned satellite.

/
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6,170
Zeller, A. F., & H. G. Moseley
1957
AIRCRAFT ACCIDENTS AS RELATED TO PILOT
AGE AND EXPERIENCE.
J. Avia. Med. 28:171-184

6,171
Zeller, A. F., H. G. Moseley, & J. 1. Burke
1957
FIGHTER ACCIDENTS.
CENTURY
SERIES.
(FlOO, F101, F10:, AND F104) '(Aero Med Safety Div., Directorate of
Flight Safety Research, The Inspector Ceneral, U. S. Air Force) Summary No.
20-57; 1 Oct. 1957

6,172
Zeller, Anchard F.
MIar. 1'958
IIA. A,IILIrY ANu muIGhI ERFOK;ANCE FLT(;IT.
AF UirecLorate ef Flight Safety Research Rept. AI--5C, 26 %Iar. 1958.

6,173
Zeller, A. F., Ph. D. 1959 IHUMAN ABILITY AND HIGH, PERFORMANCE FLIGIhT:
AN ANALYSIS OF ACCIDENTS IN "CENTRUY SERIES" AIRCRAFT.
The Journal of Aviation Medicine, 30(2):126-135. Feb. 1959.

6,174
Zeller, Anchard F.
1959 AGE EXPERIENCE AND AIRCRAFT ACCIDENTS
Aerospace Medicine, 30(101:736-750

6,175
Zel ler, A. F., G. It.Mormand, & J. K. Burke
1961
AIRCRAFT ACCIDENTS AND
AIRCRAFT INSTRUMENTS Aerospace Medic-ine 32:(1)42-51.
ABSTRACT:
Unfortunately aircraft accidents under instrument conditions are not
rare.
During the period of July 1, 1957 through June 30, 1958 the Air Forze
experienced 116 such major accidents.
In those considered, 111 aircraft were
destroyed and sixty-five pilot operators were fatally injured.
Accidents of this
kind emphasize the dependence of pilots on aids external to themselves, particularly when visual contact is lost.
By far the greatest portion of the accidents
under instrument reference occurred in flight under normal conditions.
The most
frequent accident type was collision with ground or water and the second most
frequent was the abandonment of the aircraft while it was still
in operating
condition be.ause of such emergencies as impending fuel depletion or because the
pilot was -lost. The collisions, with the ground or water, in most instances, were
completely unanticipated and gave the pilot no opportunity for escape.
An
accident under instrument conditions involves a breakdown of the equipment, the
auxiliary aids, the man, or of the interaction between them. This article contains
graphs, tables and ,information conc
-.
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6,176
Zeller, A. F.
1962
CURRENT FLYING AND ACCIDENT POTENTIAL.
J. Aerospace Medicine 33(8):920-929, Aug. 1962
ABSTRACT:

There is a direct relationship in the anticipated direction between,

7urrent flying and accident experience.
This is affected by such variables
as the age and experience level of the pilot.
It is particularly related
to the specific type of equipment, being much more emphasized where higher
performance aircraft are involved.
The combination of limited background
experience and limited current flying in the high performance fighters particularly, result in a situation of e:.treme accident potential.
The most immediate
way of reducing this appears to be by substantial increases in the amount of
cur'ent flying made available to the individual pilot. The operation of jet
trainers and jet bombers is less related to current flying than is the jet
fighter.
The demonstrated relationship between the variables involved have a
number of implications directly applicable to decisions regardin• the
apportionment of hours; the decision to transition pilots of various age and
background and the type of equipment which is most desirable for maintaining
flying proficiency where a direct operational assignment is not involved.

6,177
Zeller, W.
1932
DEM MENSCHLICHEN KBRPER AUFGEZWUNGEN BEWEGCNGSVORGANGE
UND DEREN WAHRN7EHMLNG.
(Influence of motion on the body and its perception)
Psychotechn. Ztschr. 7:139-147

6,176
Zellmer, R. W., G. J. Womack, R. C. McNee, & R. G. Allen, Jr.
1962
SIGNIFICANCE OF COMBINED STRESSES OF G-FORCES AND IRRADIATION.
(Paper, 33rd Annual
Meeting of the Aerospace Medical. Assoc., 9-12 April 1962, Atlantic CiLy, N.
3.)

ABSTRACT: The occupant of a space vehicle will be exposed to varying amounts of
accelerative force upon injection into orbit, escape from Earth's gravitational
field and reentry into the atmosphere.
Effects of.G-forces ideally will be
minimized by proper positioning of the astronaut within the capsule, but malorientation of the capsule could well occur due to system dysfunction.
In addition, to this stress, the crewman will be required to accept minimum radiation
exposure in certain regions of the flight profile or possibly, additionally,
larger doses due to unexpected solar flare activity. The additivity of these
combined stresses, within time, is the subject of this paper.
Groups of rats
were exposed in an experimental array designed r- explore the interaction of
var, us
amounts of positive, negative, and trar erse G-forces with grades doses
of CO6 0 garmma irradiation before and at variou3 time interval
following the
acceleration exposure.
The end point investigated was the LDA8 of the exposed
animals.
Data will be presented and the significance of these data discussed.
LJ.,.Ar.crQ5P4,rL
jcine 33(3):356, Mar. 1962)
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6,179
Zhukov-Verezhnikov, N. N.,
V. I. Yakovlev & I. N. Mayskii
1961 0
TERETICHESKIKI
PROBLEMAKH KOSMICHESKOY BIOLOGII
(Theoretical Problems

of Cosmic Biology)
(Trans. of Voprosy Filosofii (USSR) 14(9):111-119, 1960)
(Office of Technical Services, Washingto, D.C.)
61-21125

6,180
Ziegenruecker, G. H., & E. B. Magid
1959
SHORT TIME HUMAN TOLERANCE TO
SINUSOIDAL VIBRATIONS.
(Wright Air Development Ctr., Wright'-Patterson
AFB, Ohio) WADC TR 59-391; ASTIA AD-227 341; July 1959
ABSTRACT:
Short time human tolerance criteria for sinusoidal vibration from
1 to 15 cps were determined using 10 healthy male subjects ranging in age from
23 to 34 years.
At each frequency, the amplitude was increased at a constant
rate from zero to the point where the subject stopped the run because he
thought that further increase might cause actual bodily harm.
The lower
leveis of tolerance were found to be between 1 and 2 g at 3 - 4 cps and at
7 - 8 cps. The highest tolerance level of 7 - 8 g was found at 15 cps.
Subjective tolerance limits were found to be caused by one or more of seven
specific sensations or symptoms.
Physiological observations during vibration
exposure were also made.
(AUTHOR)

6,181
Ziegenrucker, G.H. & E.B. Magid
1960
SHORT TIME HUMAN TOLERANCE TO
SINUSOIDAL VIBRATIONS.
(Paper, 31st Annual Meeting of the Aerospace
Medical Association, Americana Hotel, Bal Harbour, Miami Beach, Fla.,
May 9-11, 1960)
ABSTRACT: Short time humian tolerance criteria for sinusoidal vibration from 1
to 15 cps were determined using ten healthy male subjects ranging in age from
twenty-three to thirty-four years.
At each frequency, the amplitude was increased at a constant rate from zero to the point where the subject stopped
the run because he thought that further increase might cause actual bodily harm.
The lower levels of tolerance were found to be between 1 and 2 G at 3-4 cps and
at 7-8 cps.
The highest tolerance level of 7-8 G was found at 15 cps.
Subjective tolerance limits were found to be caused by one or more of seven specific
sensations or symptoms.
Physiological observations during vibration exposure
were also made.

6,182
Ziegler, R. B. and J.

Lazo

1961

SUBJECT SELECTION:

PERTINENT CRITERIA

FOR SUBJECTS IN AEROSPACE HUMAN FACTORS RESEARCH.
Aerospace Medicine 32(3):253, March 1961.
ABSTRACT:

Selection of subjects for aerospace human factors research becomes

-
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increasingly critical when the results are to be applied to a single human
being, such as 'the operator of an X-15 aircraft or Mercury capsule.
Longitudinal anialysis of data from subjects in several Air Crew Equipment' Laboratory studies has indicated that one carefully chosen subject can often
provide more pertinent information than can large groups of randomly selected
men.
There was a tendency for introversive .types of men to deal with anxiety
differently than extroversive types do, and to have different psychophysiological patterns.
Examples are given of differences in perceptual thresholds,
time estimation ability, performan':e, personality test results, and in
physiological measures, found in 'experimental subjects and which appeared
to be related to the manner in which they reacted to stress situations.
These meaningful differences are frequently cancelled out by statistical
averaging techniques. A thorough mission profile analysis can provide
criteria for detemining which subjects are appropriate for studies of a
particular aerospace problem.

6,183
•Ziengenruecker, G.H. & E.B.
SINUSOIDAL VIBRATIONS.

Magid.
1960
Aerospace Med.

SHORT TIME HUMAN TOLERANCE TO
31(4):325-326

ABSTRACT: Short time human tolerance criteria for sinusoidal vibration
from 1-15 cps were determined using ten healthy male subjects ranging in
age from 23 to 34 years.
At each frequency the amplitude was increased at
a constant rate from 0 to the point where the subject stopped the run because the thought that further increase might actual cause bodily harm. The
lower levels of tolerance were found to the between 1 and 2 G at 3-4 cps and
at' 7-8 cps. The highest tolerance level of 7-8 was found at 15 cps.
Subjective tolerance limits were found to be caused by one or more of 7 specific
symptoms.
Physiological observations during vibration exposure were also made.
6,184
Zim, H. S.
1943
MAN IN THE AIR: The Effects of
(New 'York: Harcourt Brace & Co., 1943)

...

-----

Iyin•

on the Human Body.

ABSTRACT: "Man in the Air" considers flying from the point where it affects
man's body and mind.
The chapters include; man in the ocean of'air; the air
in which we life; our bodies; adjustment to temperature; respiration and
breathing; oxygen and oxygen masks; present day oxygen masks; acroembolism;
pressure suits and pressure cabins; high up on the ground; changes in speed
and d'irection; positive and negative acceleration; eyes to see;-ears to hear;
ears are for more than hearing; air sickness; flying fatigue; smart enough
to. fly; tests and more tests; safety in flight fatigue; smart enough to fly;
tests 4nd more te3ts; safety in flight and flying and public health.
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6,185
KONFERENTSIIA PO PROBLEIE ADAPTATSII, TRENIROVKI I DRUGIM
1961
Zimkin, N. V.
SPOSOBAM POVYSHENIIA USTOICHIVOSTI ORCANLZMA, 25-28 IANVARIA 1961 G.

(CONFERENCE

ON PROBLEMS OF ADAPTATION,

TRAINING,

AND OTHER METHODS OF

Fiziologicheskii zhurnal
INCREASING BODY RESISTANCE, 25-28 JANUARY 1961)
SSSR (Moskva) 47(7):934-937, July 1961
Sechenov Physiol. J. USSR (New York: Pergamon Press,
English Translation:
1962) 47(7):1020-1023, Jan. 1962

The majority of papers were concerned with the discovery of adaptation
ABSTRACT:
mechanisms and measures for enhancing the organism's resistance to unfavorable
Non-specific increase in resistance via
agents (physical training, drugs, etc.).
non-specific adaptation mechanisms were obtained after administration of Dibazol,
"Zhen'shen", Eleuthe-ococcus, vitamin B1 2 , ascorbic acid, Proserine, eserine,
or cortisone.
Various experiments were reported where these agents alone or in
combination raised the tolerance to hypoxia, hypothermia, hyperthermia, and
A number of reports dealt with increased
acceleration in the animal organism.
Preliminary adaptation
resistance resulting from regular exposure to hypoxia.
of rats to hypoxia increased their resistance to hypothermia, burn sequelae, and
Hemispberectomy affected hypoxia tolerance differentially in rats
hyperthermia.
Other reoorts descrtbed research on the organism's adaptation to
and dogs.
ambient heat or cold, the importance of muscular work in increasing non-specific
resistance, research on fatigue, development of resistance to drugs by cancer
33(11):1396, Nov. 1962)
(Aerospace Medicine
cells, and neural adaptation.

6,186
Zimkin,

N.

V.

1961

CONFERENCE ON TLE PROBLEM OF ADAPTATION,

TRAINING

AND OTHER METHODS OF RAISING BODILY RESISTANCE, STALINO, JAN. E1.
(Trans. of Fiziologicheskii Zhurnal (USSR) 47(7):934-937, 1961.)
62-15380
(Office of Technical Services, Washington, D.C.)

6,187
1960 TECHNICAL REVIEW OF BIOSCIENCES RESEARCH
Zimrer, H.
Project 9778(805),
(Georgetown U. Hospital, Washington, D.C.)
AF 49(638)-187; AFOSR, DIS
ABSTRACT:

The purpose of this research is

Contract

to assemble and administ r review

conmmittees consisting of distinguished scientists in the bioseience
reviewR and guidance for the bios
the purpose of providing critical
Special teams will be provided fur the preparati
research program.
and materials on special subjects of importance to the biosciences
A
program specifically, and to the Air Force at large as required.
and personnel for the review of research proposals submitted to the
program wili be provided to insure the ablest evaluation of such pr

area for
iences
n of reports
esearch
vehicle
biosciences
posals.

-1,8276,188
Zimerman, and Putnam 1947 RELATION BETWEEN ELECTROENCEPHALOGRAPHIC AND HISTOLOGIC CHANGES FOLLOWING APPLICATIONS OF GRADED FORCE TO CGOTEX Arch.
Neurol. Psychiat. 57:521-546

6,189
Zimnerman,,W. S., A. A. Canfield, & R. C. Wilson
1948
THE EFFECT OF INCREASED
POSITIVE RADIAL ACCELERATION OR G, UPON HUMAN ABILITIES.
PART I: SPATIAL
ORIENTATION ABILITY.
(University of Southern California, Los Angeles, Calif.)
Contract N6ori77, Task Order III; ASTIA ATI-52525; 15 June 1948

ABSTRACT: The effects were investigated' of various levels of radial acceleration
or positive G on human spatial orientation ability.
Subjects wearing anti-G suits
were tested at G level3 of one, two, three, four, and five G by oeans of the human
centrifuge and analysei were made of the difficulty of the six possible response
movements.
No observwble effect of increased G was found in the performance of
the task, either on ,.peed, accuracy, or total performance, and no individual vr.riations were observed.
It was concluded that a pilot, equipped with a type Z-2 G
suit has no impairment of his spatial orientation ability when exposed to as mu~h
as 5 G for a period of 15 seconds.
(CADO)
SUMWARY:
1) This study is devoted to appraisal of the effects of various levels
of radial acceleration or positive G on slatial orientation ability.
It is one
of a series of psychological experiments designed to investigate the effects of
variation of G upon independent measurable human abilities, called factors.
2)
The factorial viewpoint was adopted, on the assumption that such an approach should
yield the most economical and meaningful results.
3) The abilities under investigation are those which were found to be most valid for predicting success in pilot
training during World War 11. 4) A study of the effects of positive G on 'spatial
orientation ability was undertaken first. The results of this investigation are
presented in this report.
5) A test to measure this spatial orientation ability
was devised and apparatus suitable for presenting the test on the human centrifuge
was constructed.
6) The test was administered to subjects at one, two, three,
four and five G. Subjects wore ant i-q suits, type Z-2, during all the test periods.
At 15 sec. run at each of the G levels was given at each day's testing session for
each individual.
This procedure was repeated on five different days with counterbalanced G order and rearrangement ef test items. Twenty-one subjects completed
the series of trials.
7) Analysis of the data obtained reveals no evidance that
spatial orientation ability, as measured, was affected by increased G produced
by radial acceleration on the human centrifuge.
No significant differences were
found between scores made at the five different G levels.
8) It is recommended
that the outlined series of psychological studies be continued, to map as completely
as possible the effects of increased G forces upon human abilities.
(AUTHOR)
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Zimmerman, R.H. & C.D. Jones
1962 FLIGHT ENVIRONMENT DESIGN PARAMETERS FOR
MARS AND VENUS (Ohio State U. Research Foundation, Columbus, Ohio)

Contract AF 33(616)5914: Proj. 6146; ASD TDR 62-805, ASTIA AD-288 538

ABSTRACT: The physical characteristics of the planets Mars and Venus are
assessed and probable quantitative limits are defined as minimum, representatite
and maximum probable va'tias for application to environmental studied and
equipment design. These data are applied to Chapman s generalized analysis
for bodies entering plaetary atmospheres to proflight environment design
parameters.
These planetary parameters are applied with body 4td trajectory
graze entries.

(AUTHOR)
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Zisklnd, Ll.?!. 1 0. Creech
Yar. 1961 STUDIES OF PMSPIRATORY FUNCTION
FOLIDffWNG T1O.Ar(TC AMD TF0PACO1%BDO0!.NAL !!IJURTFS: 1) PuL.-onsry compliance, 2) Alveolar ventilation, 3) Inspired Fas distribution.
ASTIA AD 253 498.

(Cont.

no. Dl-d49-O07-%Z-796)

Surary(a): A large mobile equipnent cart ep.ecial-y designed for bedside
studies has been assembled.. The cart carries a spirometer irteprated
with apparatus for the determination of resijuq1 -olu-r, inspired air
distribution, pnlmonary conpTliance and aL-.wy resist:nce. The cart
and the apparatus are described in detail in the report.
w7ith the modified apparatus 29 subjects
,clu. -- norals, medical
patients and traumatic chest and thoracic -"irgical patiants have been
studied; the results are tabulAted in the report. The value of the
4
ind Jv--!
te'-ts for the investigation of acate chest injuries has been
considered.
L!inute ventilation, tidal volur.e, nitrogern washout (single
breath) curves, airway resisto-nce peasurements, and arterial oxyg.en
saturation ad carbon dioxide tension determinations are the Most
reliable and instructive procedures for the patiert who is acutely ill
and whose cooperation is limited. The complicated methods which
measure pulmonary diffusing capacity and cpm liance require a steadystate and full cooper&tion and are suitable only after the cllnicsl
situation has been stabilized.
They are then valuable aids for
studying recovery of function and response to treatment.

6,192
ZJurin, I.
1940 AERIAL SICKNESS AND THE INSULIN TEST AFTER LONDON
.. .(Arch.
.
bicl. Nauk 60, Nrl, 41-45 u. engl. Zusammenfassung 45
Ref.
Luftfahrtmed. 5,301)

(Russasch)

.1,829
6,193
Zjuzin, I
1940 THE EFFECT OF ADRENALIN, PILOCARPINE AND INSULIN ON THE
SYMPTOM-COMPLEX OF AERIAL SICKNESS (Russisch)
(Arch. biol. Nauk 60: 37-40
Ref. Luftfahrtmed. 5, 205)

6,194
Zuckerman, S.
1939
]FFECTS OF DIRECT CONCUSSION ON MONKEYS U4
UNDERGROUND SHELTERS.
(Research and Ex. Branch, Min. Home Secu:ity)
RC 65,
December 1939

6,195
Zuckerman, S. 1940 EXPERIMENTAL STUDY OF BLAST INJURIES TO LUNGS.
Lancet 2:219, 238 Aug. 1940.

6,196
Zuckerman, S.
ON ANIMALS.
June 1940

1940
(Report,

FIRST REPORT OF INVESTIGATION OF EFFECT OF BLAST
Research and Exp. Branch, Min. of Home Security)

6,197
Zuckerman, S. and A.N. Black
1940 THE EFFECT OF IMPACTS ON THE HEAD AND
BACK OF MONKEYS
(Ministry of Home Security, Research and Experiments Dept.)
August 1940
R.C. 124
ABSTRACT:
Signs of concussion do not develop in monkeys which are tied
(either with their heads free or with their heads fixed) to a freely swinging
plate that is set into motion with an initial velocity of up to 10 ft./ see.

6,198
Zuckerman, S. 1940 EXPERIMENTAL STUDY fF BLAST INJURIES TO LUNGS
Lancet 2:219, 238 24 Aug. 1940.

6,199
Zuckerman ,S.
1940
BRIEF REPORT BY PROFESSOR S. ZUCKERMAN
EXPERIMENTAL WORK ON THE PHYSIOLOGICAL EFFECTS OF BTAST,
BY THE RESEARCH AND EXPERIMENTS BRANCH, MINISTRY OF HOME
(Ministry Home Security, Research & Exper. Dept.) RC 108,

OF
CARRIED OUT
SECURITY.
June 1940
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Zuckerman,

S.

1941

THE PROBLEM OF BLAST INJURIES Proc. Roy. Soc. Med.

171-188.
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Zuckerman, S.
CONCUSSION.

1941
(Report,

OBSERVATIONS ON SO-CALLED BLAST CEREBRALComm. Weapons) MPRC-BPC 147/WS 12, 20 Nov.

1941
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Zuidema, G.D., S.I. Cohen, A.J. Silverman & M.B. Riley
1956 FJIAN TOLERANCF1
TO PROLONGED ACCELERATION (Aero Med. Lab., WADC, Wright.-Patterson AFBase,
Ohio) Tech. Rept. No. WADC TR-56-406, Oct. 56
Also J. Aviat. Me. 27:469-481, Dec. 1956
ABSTRACT:Subjects whose blackout level had been determined while wearing
the standard, USAF an.ti-g suit were subjected to a series of nine runs distributed in random order, but consisting of three runs at 2.5 g for 113 secs.each,
three 4 g. runs for 80 secs. each, and three runs at a g level 0.5 below individual blackout' levels. Physiological and psychological determinations indicated: (1) dimming of vision occurred late in the ý,igher g runs of all
subjects
despite the fact that they were protezted by andi-g suits and running ac 0.4 g
below their pre-determined black6ut level. (2) Blood pressures at the heart
level showed graded increases both insystolic and diastolic components under
increasing g; pulse pressure remained relatively constant,(3) Four of five
subjects showed cardiac arrhithmias at high g lcvels.(4) High' g loads produced
excessive central nervous system excitability as reflected in skin resistance
umeasgures. And (5) the higher levels of sustained g in this experiment approach
man s physiological and psychological limits of tolerance(AUTrIOR).

6,203
Zuidema,

G. D.,

S.

I.

Cohen,

A.

J.

Silverman and M. B.

Riley

1956

'HUMAN

TOLERANCE TO PROLONGED ACCELERATION.
J. Aviat. Med. 27:(6)469-431 Dec 1956
See also (Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR
56-406; ASTIA AD-97 156,

Oct.

1956

ABSTRACT:
Human tolerance to prolonged positive acceleration has been evaluated
on the human centrifuge.
Central nervous system and cardiovascular decompensation were found to occur almost simultaneously at high g levels.
A high incidence
of cardiac arrhythmias was seen, and this may well be the limiting factor of the
future use of high g levels sustained for approximately 60 seconds.

1

-
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6,204
A DEVICE FOR THE INDIRECT RECORDING OF
1956
Zuidema, G. D., & R. Edelberg
(Wright Air Development Ctr.,
USES.
RESEARCH
II.
PART
BLOOD PRESSURE.
WADC TN 55 427, Pt. 2; ASTIA AD-110 576; Dec.1956
Wright-Patterson AFB, Ohio)
Four modifications of a previously reported indirect blood pressure
ABSTRACT:
recorder are presented. These consist of four variations in the pulse-sensing
a strain gauge mounted over the brachial artery;' a one-piece
unit and include:
unit consisting of a fluid-filled rubber balloon and tubing connecting it to a
pressure transducer; use of the Gauer miniature manometer; or application of a
Their use in the high altitude-low pressure
very simple carbon microphone.
and psychophysiological test situations is
centrifuge,
human
the
chambers,
(AML)
der:ribed.

6,205
Zuidema, G. D., S. I. Cohen, & A. J. Silverman July 1958 CLINICAL EVALUATION
ASTIA AD 130 918
WADC TN 57-268
OF LOW G TOLERANCE.
NOTE: CARl P&S 2.14
Twelve student pilots were referred to this laboratory for evaluation
ABSTRACT:
The patients were
of their g tolerance, following inflight blacko'=t episodes.
psychologic,
bioelectric,
neurohormonal,
cardiovascular,
-:zing
team
a
by
studied
be divided
could
patients
the
that
showed
Results
techniques.
and psychiatric
into 4 groups: (1) 6 patients had no demonstrable physiological or psychological
difficulties; (2) 2 subjects had been incorrectly performing protective maneuvers;
(3) 2 patients had inadequate vasomotor reflexes; and (4) 2 subjects had psychologic
characteristics thought to be important determinants of lowered acceleration
The relationship of cardiovascular and psychophysiological factors
tolerance.
(AUTHOR)
in tolerance to g forces is illustrated.

6,206
Zuidema,

G. D.

1961

SOME PHYSIOLOGICAL CONSIDERATIONS OF SPACE FLIGHT.

(In Gauer, 0. H. and G. D. Zuidema: Gravitation Stress in Aerospace
Medicine)

(Boston:

Little,

Brown, and Co.,

19

pp. 202-210.

6,207
(In
CLINICAL EVALUATION OF LOW G TOLERANCE.
1961
Zuidema, G. D.
and G. D. Zuidema, Gravitational Stress in Aerospace Medicine)
Little, Brown, and Co., 1961). pp. 224-237.
(Boston:

Gauer,

O.H.
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Zveifach, B. W., & L. Thomas 1957 THE RELATIONSHIP BETWEEN THE VASCLLAR
MANIFESTATIONS OF SHOCK PRODUCED BY ENDOTOXIN, TRAUMA, AND HEMORRHAGE.
I.
Certain Similarities between the Reactions in Normal and En,* 'oxinTolerant Rats.
J. Exptl. Med.
106:385-402

6,209
Zweifach, B. W., B. Benacerraf, & T. Lewis 1957 THE RELATIONSHIP BEIVEEN THE
VASCULAR MANIFESTATIONS OF SHOCK PRODUCED BY ENDOTOXIN, TRAUMA, AND
HEMORRHAGE.
Ii. The Possible Role of the Reticulo-endothelial System in,
Resistance to each Type of Shock.
J. Exptl. Med. 106:403-414

6,210
Zweifach, B. W. 1960 THE CONTRIBUTION OF THE RETICULO-ENDOTHELIAL SYSTEM TO
THE DEVMLOPMENT OF TOLERANCES TO EXPERIMENTAL SHOCK.
Ann. N.Y. Acad.
Sciences 88:203-212

6.,211
Zwerling, I., 1949.
A NOTE ON W=NDTS VID.15 OF THE IMPORTANCE OF PSYCHOLCGICAL
FACTCRS IN MOTION SICKNESS.
J. Aviat. Med.
20(1):68-72.

6,212
Zybulski, N. 1878 UEBER DEN EINFLUSS DER KORPERSTELLUNG AUF DEN BLUTDRUCK
UND DEN PULS (Concerning the Influence of the Posture Upon the Blood
Pressure and the Pulse.)
Medizinische Wochenschrift (St. Petersburg) #11; 1878.
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ACCELERATION
ANONYMOUS

6,213
Anon.'

n.d.
ABSTRACTS OF PAPERS PRESENTED AT THE SYMPOSIUM ON THE UNEXPLAINED
AIRCRAFT ACCIDENT (Tenth Meeting of the AGARD Aeromedical Panel, Paris,France)

6,214
Anon.

n.d.
ACCELERATION PROBLEMS IN SPACE FLIGHT.
,(U.S. Naval Air Development Center, Johnsville, Pa.)

NADC-MA 5909.

6,215
Anon.

n.d.
STATIC AND DYNAMIC TESTS OF A TYPICAL TRANSPORT PILOT'S SEAT
INSTALLATION FOR A 40 G CONDITION.
(Naval Air Material Center, Philadelphia,
Pa.)
Rept. No. ASL NAM 24102, Part II and Part I.

6,216
Anon.

n.d.
THEORETICAL COURSE FOR THE USE OF CANDIDATES FOR THE
PRELIMINARY PROFICIENCY CERTIFICATE IN PARACHUTIW,
(French Ministry of Public Works and Transport)
R.A.E. Transl. No. 416

6,217
Anon.

n.d.
VTOROY SOVETSKIY KOSMICHESKIY KORABL'
Izvestiya, No. 212, 6 Sept. 1960.

(The Second Soviet Cosmic Ship)

6,218
Anon.
Sci.

1910
AEROPLANE ACCIDENTS:
Amer. Supl. 70:355

Record Breaking and Its Consequences.

6,219
Anon.

1910
AEROPLANL ACCIDENTS:
Sci. Amer. Suppl. 70:212

Whlat they teach the designer

-
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6,220
Anon.1911
Sc.. A-mer.,

AIR SICKNESS AND AVIATION ACCIDENTS.
104:570-571

6,221
Anon.

1911
RECENT FATAL ACCIDENTS WITH MONOPIANE.
Sci. Amer.' 104:108

6,222
Anon.

1911
THE TRAGIC END OF MOISANT AND HOXSEY.
Sci. Amer. 104:43

6,223
Anon.

1912
PARACHUTE JUMP FRCM AEROPLANE IS SUCCESSFUL
Aero. J. 3:453.

6,224
Anon.

1913
TURNING SOMERSAULTS WITH AN AEROPLANE:
of Adolphe Pegoud.
Sci Amer. 109:240

The Remarkable Expldit

6,225
Anon.

1928

PHYSIOLOGY OF FLYING.

Literary Dig., 99 (2):84-85

6,226
Anon.

1929

THE PROBLEM OF AIR SICKNESS.

Air Commerce Bull, 1(10):6

1930

THE PROBLEM OF AIR SICKNESS.

Sri. Amer,

6,227
Anon.

6,228
Anon.

1931
ACCELERATION UFTHE HUMAN BODY.
Astronautics (2):5
Mar. - Apr. 1931

142:70

-
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Anon.

1934
A NOTE ON BLIND FLYING ISSUED BY THE AERONAUTICS BRANCH,
J. Aviation Med. 5(l):26-27
DEPARTMENT OF COMMERCE.

ABSTRACT:
It has been determined that if a pilot sits in a normal manner with
head erect and facing forward he is subject to slight, if any, false impressions
of position or orientation.
It has also been found that if his head is twisted
or inclined sidewise he is immediately subjected to strong and entirely false
impressions of position and orientation. This is commonly referred to as vertigo
Vertigo is the sensation of movement after the body has stopped moving.
It
involves subjective sensations of disturbed relations with environment to some
definite plane, vertical, horizontal or oblique . Vertigo occurs when the membranes in the semi-circular canal are strongly stimulated by rapid action of the
fluid.
(CARl)

6,230
Anon.

1937
BIBLIOGRAPHY OF AERONAUTICS,
(U.S. Works Progress Administration)

PART X1 -MEDICINE

CONTENTS:
This bibliography was compiled from the index of aeronautics of the Institute
of Aeronautical Sciences.
It is an extensive bibliography coverin
ambulances, carbon monoxide poisoning,
throat, effects of altitude, effects of
and staleness, hygiene, nervous system,
psychological aspects, psycho-physiolog
general references.

accidents, airsickness, airplane
ardiovascular system, ear, nose and
wind, cold and speed, eye fatigue
pathology, physical qualifications;
cal aspects, sanitary aviation and

6,231
anon.

1938
INFLUENCE OF FLYING ON T E CIRCULAITION.
J. Amer. Med. Ass.
110:2092-2093

ABSTRACT: Both the peripheral and the entral circulation are greatly influenced
by flying. The special demands made by flying are based on two factors, speed
and altitude, which differ fundamentall in one respect: altitude influences the
circulation directly through diminished oxygenation of the blood, wher~as the
effect of speed is vas.t.ly more indirect.
The speed factor is based on centrifugal
force, always present whenever the cour e of the aircraft is altered. The entire
organism of the flier is exposed to the sar- centrifugal forces as the ship.
Since the blood volume is diminished, d ring exposure to centrifugal forces,
blood in more or less considerable quan ities is transported peripherad.
Owing
to the great capacity of the abdominal irculation and the centrifugal speed,
which in flying usually exerts its influence distad, large quantities of blood
will descend into the lower-half of the body, wit- more or less complete emptying
of the vessels of the upper half. Some vasomotor collapse will occur.
It is
generally assun,-d that the altitude in luences the circulation indirectly through
the lowering of the pressure of the oxygen in the atmosphere and by the inhibition
of oxygenation in the pulmonary blood supply.

/'
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1939

Anon.

Lancet,

ABSTRACT:

ANOTHER KIND OF BLAIKOUT.

2:1125-1126

High speed flying often results in transient blindness (blacking out

or amaurosis fugax), brought about by sudden change of direction or when power
diving.

Forces meeting the pilot in a straight anteroposterior or lateral direction
while in flight do not have the same results as when acceierating in a curved
path. Here the body may be subjected to a centrifugal force with the head
A force of more than 5 g. causes diminution,
inward, or less frequently outward.
The changes are
or loss of vision, rapidly followed by loss of consciousness.
due to centrifugal removal of the blood from the brain.
The ability to withstand such stress depends on the power of the cardiovascular
system to adjust itself to the forces encountered.
Whether blindnes;stsdue to retinal ischemia or vascular alterations in the
visual pathway has not yet been determined; however, Livingston brought forward
evidence against the theory the ischemia results from occlusion of the retinal
arteries by positive intra-ocular pressure, since this is unchanged by centri-

fugal action.

He believed that alterations take place in the neighborhood

of the external geniculate bodies and the area striata.

6,233

Anon.

GERMAN NOMENCLATURE FOR AERODYNAMICS
1939
(D.I.N.L. 100 German Standards, German Air Ministry, Sept.,
R.A.E. Translation No. 116

1939)

6,234
Anon.

PHYSIOLOGY OF FLIGHT - HUMAN FACTORS IN THE OPERATION OF
1940-42
MILITARY AIRCRAFT, A COMPENDIUM OF LECTURES AND DLDMNSTRATIONS GIVEN TO
(Aero-Medical Research Laboratory,
ARMY AIR F(RCE PERSONNEL, 1940-42.
Experimental Engineering Section, Materiel Center, Wright Field, Ohio)

6,235
Anon:

PHENOMENON OF "BLACK-OUT,"
1941
Canad. M.A.J., 43:271-273

ABSTRACT: In amaurosis fugax (blackout) the defect of vision varies from slight
transient haze to complete temporary blindness.
Gravity (G) is produced, the period during which it is operating to its full
extent, and the degree of susceptibility of the flier enter into production of

"
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"blackout," which is attributed to intra-ocular compression of the central
retinal artery and its branches.
The status of the eye is only one part of the
factors affecting the lower visual centers and the corticovisual areas.
The
retinal vessels are believed to collapse because the systolic pressure in the
ophthalmic artery is markedly reduced under centrifugal action and the intraocular pressure of 20 mm. offers a resistance which cannot be overcome.

6,236
Anon.

1941
SOLVING RIDDLES OF AVIATION MEDICINE.
Canad. Aviation 14(8):21-23; 28, 53

6,237
Anon.

1942
BLAST INJURIES
J. A. M. A. 118(11):898-899, March 14,

1942.

ABSTRACT: In 1918 and 1919 D. R. Hooker made a study of blast injuries at the
Sandy Hook Proving Ground.
These studies led him to emphasize four points: The
fatal effects of primary blasts occur in animals only relatively near the explosion, a difference of 2 or 3 feet often determining the question of life or death;
there is a syndrome of primary shock characterized by collapse of the blood
pressure in animals affected but not killed; there is an absence of petechial
hemorrhages or other intracranial lesions in the brains of animals exhibiting
primary shock; hemorrhagic lesions of the lungs and occasionally of other
visceral organs are prevalent in animals subject to blast. The extent of the
lung lesion bore little
if any relation to the gravity of the symptoms of concussion.
In his report on experimental investigation carried out for the Research and
Experiments Department of the Ministry of Home Security, S. Zuckerman detailed
his studies on mice, rats, guinea pigs, rabbits, cats, monkeys and pigeons.
Zuckerman concluded from these experiments that it is the pressure component of
the blast wave which bruises the lungs by its impact on the body wall.
6 238
Anon.

....

1942
BLAST INJURIES
J. American Med. Assn. 120: 1398-1399,

Dec.

26,

1942.

ABSTRACT:
Experiments conducted by E. R. P. Williams showed that the maximum
blast pressure that can be withstood without loss of efficiency is 2 1/2 pounds
per square inch.
Effects on the body of explosions, both in air and in water,
.re primarily due to the externally applied pressure wave, but in air both the
windage factor and the after-su.tion waves play their part.
Internal blast
injuries without external marks are rare in William's experience, since he has
seen only 4 such cases among 1,500 casualties.
Authors agree that most blast
injuries are multiple.
They include concussion of the brain and spinal cord,
injury to the lungs or the abdominal contents, rupture of the ear membrane and
injury to Lhe eye.
Williams believes that the most important single measure in
the treatment of patients with blast injuries of the lungs is continuous
administration of oxygen.

.

.

.
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COOPERATION IN DESIGN.
1943
Sc. News Letter 43:92-93

Anon.

ABSTRACT: Engineer and biologist must work together if men are to be successful
in handling the formidable airplanes now possible.
Professor Bronk cites the "blackout" experienced by dive bombers in pulling
out of steep, fast dives. The centrifugal effect of such sudden upswerves
drains the blood away from the brain. The basic reason for this momentary
unconsciousness is oxygen starvation on the part of the brain cells which
never have more than a few seconds supply on hand.

6,240
1943
YOUR BODY IN FLIGHT, AN ILLUSTRATED "BOOK OF KNOWLEDGE"
Anon.
FOR THE FLYER.
(Aero Medical Lab. Engineering Division, Materiel Command,
Wright field, Ohio)

6,241
Anon.

1945
ANTI-G SUIT FOR FIGHTER PILOTS
Flight 47(1881):37. Jan. 1945.

ABSTRACT: To protect pilots against effects of excessive "positive g"
during violent maneuvers.
A short note about experiments and some particulars
added.
,242
non.

1945
ANTI-G SUIT FOR FIGHTER PILOTS.
Flight and Aircraft Engineer, 47(1881):37, Jan. 1945

ABSTRACT: As early as 1945, Americans at Wright Field de veloped the Berger
G 2 suit, consisting of 5 air cushions for the stomach, thigh and calves.

6 243
on.
1945
EFFECTS OF ACCELERATION ON MAN.
(Conference on Human Factors in the Design and Operation of Aircraft,
Aero Medical Laboratory, Engineering Division, ATSC,
19, 20 Jan. 1945)
STRACT:

The pilot, sitting in the conventional position in an aircraft, is

-
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subjected to increascd positive *g* in pull-outs-and banking turns and to
negative "g" in outside turns and push-downs.
Forces developed in both types
of maneuvers can produce important effects on the flyer.
This article
discusses the symptoms and results of increased positive "g" on the pilot.
It also surveys the results obtained from experiments on the centrifuge at
Wright-Patterson Field.

6,244
Anon.
J.

1945
THE G-SUIT: NOTES FROM THE AIR SURGEONS OFFICE.
Aviation Med. 16:45-46

ABSTRACT: The earliest workable G suits were developed by the Canadian and
the Australian air forces, followed closely by the U.S. Navy. The AAF,
experimenting with the Navy swit, modified and adapted it after extensive
tests on the centrifuge at the Aero'Medical Lab., Wright Field, and evolved
the present suit now standard for the AAF.
The G-3 suit'consists of a series of 5 air bladders positioned over the
soft tissue areas of the calves, thighs, belly. When inflated, the air
bladders tense the inelastic cloth of the suit, exerting pressure upon the
body to keep the blood from flowing downward rapidly and to force it back toward the heart.
The suit makes use of the "exhaust" compressed air from the aircraft's vacuum
instrument pump connecting to the pump through a light-weight value which
also supplies air pressure to the jettisonable gas tanks.
This valve automatically inflates the suit in two seconds when the G force exceeds 2 G and
empties it when the G force returns below two,' giving the suit a pressure of
.1pound per square inch per G above 2 G. The flier needs only to plug
the suit into the air line when he gets -into the cockpit.
The rest is
automatic.
Although theoretically, the suit offers an. extra tolerance of 1.9 G,
fighter pilots wearing the suit have'never reported a complete blackout,
regardless of the violence of any combat maneuver experienced.

6,245
Anon.

1945
INTELLIGENCE.

"RADIAL ACCELERATIVE FORCES IN THE GAF" MEDICAL
The Air Surgeon's Bulletin.
2(11):411

ABSTRACT:
" In an interview with a German University professor it was learned
that work involving radial accelerative forces had been carried on in Berlin.
Experiments were performed, first with animals and then with humans, in which -...
forces up to L8g were recorded, presumably with the subjects in the prone
position.
The German Air Force apparently had no satisfactory' method of coping
with the effects of great accelerative forces on flyers.
An &nti-g suit
obtained from a captured P-51 pilot was said to have been considered "inferior',
but in the absence if any German device it was copied and put into production! '
(CARI)
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(Cornell Aeronautical
DECELERATOR FORCES PRINTS-DRAWINGS.
1946
DA-G-223-Ol5, DA-RDA-R-223-008,
DA-R-223-001,
Lab, Buffalo, N.Y.)
223-009, DA-R-223-013.

Anon.

6,247

DESIGN DATA FOR PILOT EJECTION SEAT AND CATAPULT- APPENDIX 3
1946
(Wright-Patterson Air Force Base, Ohio) M.R. TSEACll-4534-7-2, Add. 1.

Anon.

1 May 1946.

ASTIA ATl 12725

the specifications
This publication lsts
ABSTRACT:
designer of the pilot ejection seat and catapult.

that must be met by the

6,248

Anon.

FOREIGN AIR TECHNICAL DOCUMENTS
1946
Mechanical Engineering 68(7):651-652, July 1946

6,249

1946 PHYSIOLOGICAL EFFECTS OF INTERMITTENT BLASTS, PERIODIC BLASTS, AND
Anon.
SUPERSONIC VIBRATIONS OF GREAT ENERGY (War Dept. Air Forces. Interrogation
Rept.) TSEAA-660-99, February 28, 1946

6,250
Anon.

1947

AEROMEDICAL RESEARCH

Abscract: Bulletin of U.S. Army Medical Dept.
NOTE: Reel 7, Flash 7, Item 7

7(3):256-257, Mar.

1957.

ABSTRACT: Reviews future projects for aeromedical research necessary to solve
the physiological problems caused by acceleration, deceleration, high speed
(CARl)
escape, and intense temperatures.

6,251
Anon.

AVIATION MEDICINE
1947
Bulletin of U.S. Army Medical Dept. 7(7):627,
Abstract;
Reel 7, Flash 7, Item 8
NOTE:

July 1947.

Throughout the war, the Air Force, with Army Air Forces funds, conABSTRACT:
In
ducted an exrensive program of research in the field of aviation medicine,
1944, they developed an oxygen mask which fitted the flyer and eliminated the

-

1,841-

In that same year, they developed an electrically heated
danger of freezing up.
suit to prevent frostbite. Soon afterwards, a pneumatic anti-g suit was developed
To protect
to protect the crews of planes from accelerative forces in the air.
crew members from long-range flak and 20-mm. shell fragments, a flak suit, made
of overlapping plates of manganese steel secured in pockets and worn as an apron
In 1943 an improved type of helmet was developed for flyor vest was developed.
(CARl)
ing personnel.

6,252
Anon.

1947 THE BELL XS-1
Abstract: Bulletin of U.S. Army Medical Dept.
NOTE: Reel 7, Flash 7, Item 6

7(l):41-42, Jan.

1947.

ABSTRACT: The Army Air Forces' first rocket-propelled airplane, the Bell XS-l
=da its first powered flight at WMror Flight 'cst Base, Calif., in Dec. Designed to fly at a top speed of 1,700 mph at an altitude of 80,000 ft., the XS-l
was never intended to be a military airplane.
It is actually a piloted flying
research laboratory, the sole function of which will be the recording of data
on the effect of transonic and supersonic speeds on an aircraft.
These data
will be used in the development of faster and safer planes.
The XS-l has
already flown--but not at supersonic speeds and not under its own power.
It
has been carried to altitude by a B-29 again as a towcraft.
Released at altitude, the ,XS-l will then be subjected to its rocket power.
It has an extremely rugged airframe driven by a powerful rocket engine. Since it is not a combat
plane, it has no armament or armor protection for the pilot.
Power for the
XS-l is supplied by an engine which consists of 4 units, burning alcohol and
liquid oxygen, each of which produces a static thrust of 1,500-lbs., or a total
thrust output of 6,000 lbs.
Ppwer output is controlled by selection of the
number of cylinders to be fired at one time.
Thus, the pilot can use 1,500,
3,00, 4,500 or full 6,000 lbs.
thrust at his choice.
Its range will be extreme
ly short, being little
more than 100 miles.
While the XS-l has been designed
and constructed as the most rugged airframe ever built it is believed to be
thoicughly capable of withstanding the stresses and strains to be imposed.
The manufacturer's contract calls for demonstration of the following minimum
performance requirements:
First, an 8 'g' pullout, at an indicated air speed
not exceeding 500 mph; an 8, 'g' pullout at minimum speed; a proof of the
specified endurance at rated thrust, anc take-off and climb to 35,000 ft.
under its own power.
Finally it must respond satisfactorily to controls at
a speed of 0.8 the speed of sound.
When transonic speeds are reached, the
pilot will have more than the conventional controls to assist him in flight,
inasmuch as he can change the horizontal stabilizer setting in flight by
means of a powerful actuator.
Since this might be hazardous at high speeds,
because of the vibrations set up, flutter dampeners have been designed to
minimize the danger from this Rource.
Heat caused by friction, sufficient to
melt glass, is expected if the Army Air Forces' Bell XS-l supersonic plane
flies at a speed near its designed ultimate of 1,700 mph.
betore an attempt
is made to push -the- p1anethru and -beyond -thes-upers-onic -bar-rl~ierj-al-new-w iwidshield will be installed.
The present one will suffice in the initial powered
experiments at Muroc, since plans for the first test series call for speeds
only up to about 600 mph.
Beyond that, the temperature, due to friction
caused by the on-rush of air against the fuselage of the speeding plane, is
expected t^ rise' to such a degree that the present windshield will melt.
A
new one is being designed for replacement with glass having a much higher melting point.
---

__

-
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CRASH DECELERATION, CRASH ENERGY, AND THEIR RELATIONSHIP TO CRASH
Anon. 1948
SINJURY.
(Crash Injury Research, Cornell University Medical College)

6,254
Anon.

EXIT IN EXTREMIS
1948
Flight 56:199-201, Aug. 1948.

6,255
LANDING IMPACT VIBRATION STUDIED
1948
Ai~Xtion Week, 48:26-27

Anon.

ABSTRACT: An extensive investigation of vibration of airplane strucLure
as a result of landing impact is in progress at the National Bureau of
Craft of earlier
Standards under the direction of Dr. Walter Ramberg.
and more rigid types were designed for landing condition by treating the
airplane as a rigid body subjected to an impact force. Large transport
planes designed on this assumption showed a tendency to develop failures
in the wing or tail, which could be ascribed only to transient vibration
of the structure excited by landing impact. A comparison showed that the
values obtained from the theory were 15 to 140 per cent greater than the
measured values. It was concluded from the tests that the theory would
give a fair estimate for the transient vibration in an airplane subjected
to symmetrical landing impact leading to flexural vibration of the wing.
Measurements on actual landings of large transport airplanes have failed to
substantiate this conclusion.

6,256
1948

Anon.

MAN GIRDS FOR SUPERSONIC ROLE

Aviation Week 49:21-4, Sept. 27,

1948.

6,257
Anon.

MEASUREMENT OF THE LOADS REQUIRED TO BREAK COMMERCIAL AVIATION
1948
SAFETY BELTS AS AN INDICATION OF THE ABILITY OF THE HUMAN BODY TO WITH(Naval Medical Research Institute) Rept. No. 12.
STAND HIGH IMPACT FORCES.

6,258
Anon.

PILOT SEAT AFFORDS QUICK 15G EJECTION
1948
AVIATION WEEK, Oct. 18, 1948. P. 9

-19843

-

6,259

Anon. ..1949.

.

DESIGN CRASH PROTECTION INTO LIGHTPLANES

Aviation Week

May 2,

1949

6,260
1949 SYNOPSIS OF THE AERO MEDICAL ASPECTS OF JET PROPELLED AIRCRAFT
Anon.
January 1949. - ASTIA ATI 56134
(Aero Medical Lab., Air Materiel Command)
ABSTRACT: Brief reviews of recent developments and current practices are
requirements and equipment, decompression
presented on the following subjects:
sickness, cabin pressurization, explosive decompression, long term positive
and negative acceleration, pilot's pneumatic suit for positive acceleration,
cockpit design and temperatures, flight instruments, psychological limitations,
sound problems, the ejection seat, protective helmets, wind-blast protection, and
Future research will be concerned with protection under emergency
vision.

conditions in a vacuum, etc.

6,261
TESTS SHOW BODY'S CRASH RESISTANCE
1950
National Safety News 61(2):62-63.

Anon.

ABSTRACT: Six Air Force volunteers riding in a rocket-propelled sled developed
by the Air Force by Northrop Aircraft', Inc., are now duplicating airplane crashes
The experiments are being conductin an effort to provide greater flying safety.
ed at Edwards Air Force Base, Muroc, Calif.
Tests were mde in gradual increases up to 35 g, facing forward and backward on
A 35-g deceleration is achieved by slowing the carriage and rider
the sled.

from 150 mph to 75 mph in 1/5 of a second.
Seated backward, with the seat back for support, the body can easily withstand
35 g. Seated forward, the volunteers must have a special seat harness consisting
of web straps fastened across the lap, around each thigh, and over each sholder.
6,262
Anon.

DRAWING - GERMAN DECELERATOR.
1951
In Ruff, S., "Brief Acceleration: Less than 1 Second!" tn
German Aviation Medicine WW II, I;584-597, April 1950.
11 August 1951.

6,263
Anon.

ENFANTS TERRIBLES
1951
Shell Aviation News 159:3, Sept. 1951

-
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-
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Anon.

1951
"8,000 LB. LOAD NO BOTHER TO HIM"
Aviation Week 55(22):41, 26 Nov. 1951.

(Ref.

to Col. J.P. Stapp)

.6,265
Anon.

1951
FITNESS FOR DUTY.
Flight, 59(2192):104-107 ; 25 Jan.

1951

ABSTRACT: Survey of the work of the R.A.F. Institute of Aviation Medicine at
now. On the improvements of ejector-seats, pressure
Farnborough from 1939 till
cabins and air-conditioning, g-suits, pressure waistcoats, ventilated suits and
other, items of specialized clothing.

6,266
Anon.
Am.

1951
580 MPH IN AN OPEN COCKPIT
Aviation 15(14):55, 1951.

ABSTRACT: At the Air Force Flight Test Center at Edwards, Calif., Northrop,
Aircraft recently made test flights without a cockpit canopy on the F-89.
The
tests were made to determine: (1) Is there any effect on airplane handling
characteristics?
(2) Is the pilot subjected to enough discomfort to impair his
control of the airplane?
(3)
Will the equipment in the cockpit withstand the
limiting test speed?
(4) What is the limiting speed at which the 'radar observer
can eject himself? (5) How useful is the special Air Materiel Command Type PI-A
helmet in extending the tolerable speed range?
The first test, 400 mph and under 6,000 feet, was made with a life-size dummy
seated in the radar operator's seat. The only damage was tearing of the right
shoulder of the dummy's flying suit.
Two flights were made by E.P. Hetzel, asst. chief of Northrop's experimental
flight department.
In the first he wore standard goggles and experienced bad
visibility at 250 mph caused by air leakage around the goggles.
Wearing the
Type P1-A helmet with two-position visor for eye protection, he experienced no
obstructions to vision at 335 mph at 6.000 feet.
The fourth flight was made with the dummy at 580 mph.
The helmet, oxygen
mask and the left shoulder of the flight suit were pulled off at 540 mph.
The fifth flight, at 520 mph, was made by Maj. John Stapp, wearing a P1-A
helmet.
He suffered no injury and could maintain all faculties during flight.
N~
ro~~p
report said the tests proved that crew members can operate
ejection seat systems to escape in emergencie, at speeds akove 500 mph.
The plane's handling characteristics were not markedly affected by absence
of the canopy and the pilot was not subject to appreciable discomfort.
Cockpit equipment was structurally sound to 575 mph. (3. Aviation Med. 23(l):
87-88, Feb. 1952)

.7!

,/

- 1,845
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46.6 G'S---FROM 120 MILES AN HOUR TO ZERO IN 19 FEET
1951
Tech. Data Digest 16:2-3, Oct. 1951

Anon.

6,268
Anon.

IMPROVED PTIOT SHOULDER HARNESSES WITHSTAND 38,
195)
Jan. 1951
Techr,. Data Digest, 16:8

6 G CRASHES.

Designed to pzcvide better protection in case of a crash, the new
ABSTRACT:
Air Force shoulder harness features increased strength of webbing and better
The latter
distribution of forces to the strongest parts of the human body.
is accomplished by an inverted V"' crossing the pilot's thighs, which thus
absorbs some of the pressure across the upper abdomen encountered withi the old
harness.

"6,269
MEDICAL OFFICER SUBJECTS SELF TO EXTREME GRAVITY PULL
1951
Martin Star 10:7, Nov. 1951

Anon.

6,270
Anon.

1951
The Aeroplane,

PROBLEMS OF PILT EJECTION
March 30,
80(2071):378-379.

1951.

Summary of lecture before Roy. Aero. Soc. on physiological aspects.
ABSTRACT:
trajectory and control problems of ejectrion-seats, which requirements are to
be fulfilled.

6,271
Anon.

PRONE PILOT LAB.
1951
Aviation Week 55(23):9, 3 Dec.

1951.

Picture of the Reid and Sigrist R. S. 4 being used by the Royal
ABSTRACT:
Aircraft Establishment, Farnborough, for testing prone pilot cockpit layouts.
For safety, another pilot is carried in the normal cockpit.

" 1,846

"

6,272
Anon.

RECENT STUDIES ON THE TREATMENT OF MOTION SICKNESS.
1951
Ann. Int. Med. 35:1383-1389, Dec. 1951.

ABSTRACT: This editorial describes the satisfactory results obtained by the
Dramamine is a Lombination
drug Dramamine in the treatment of motion sickness.
of two well known compounds, Benadryl and a simple derivative of theophylline.
In one experiment, it was found that the best combination of drugs in the prevention of motion sickness was Benadryl and hyoscine. The use of Dramamine is
not limited to the control and prevention of motion sickness alone. A number
of reports give promise that Dramamine may prove a merciful saivation in many
The drug has also been claimed
conditions characterized by nausea and vomiting.
to relieve the distressful syndrome of radiation sickness, to reduce the incicence of vomiting following the fenestration operation, and following anesthesia
It has been demonstrated that Dramamine raises
for other surgical purposes.
the threshold of effective vestibular stimulation to the microcaloric test and
to the galvanic stimulation.

6,,273
1951 REPORT AND SERVICING MEMORANDUM FOR SAAB EJECTION SEAT
Anon.
Reference UM-29-9.04: Ri.
(Svenska Aeroplan Aktiebolaget, Linkoping)
ASTIA AD 26 614
R.A.E. Translation No. 370

(1951)

6,274
TESTS SHOW AIRSICKNESS CAN BE STOPPED
1951
American Aviation 15:26, 6 Aug. 1951

Anon.

6,275
Anon.

TESTS SHOW BAILOUTS FEASIBLE AT HIGH SPEEDS
1951
Tech. Data D:gest 16:3, Oct. 1951

6,276
EJECTIONS BY CATAPULT SEAT.
AIRCRAFT TYPE 29.
1952
(Air Technical Intelligence Center, Wright-Patterson AFB, Ohio)
ASTIA AD 153 353
Translation no. F-TS-8i48/III.
ATIC-235370.

Anon.

ABSTRACT: The author describes the circumstances leading up to an ejection
He also describes the
and the procedures used during several ejections.
injuries to personnel as a result of ejection.

1I*847

-

6,277
Anon.

1952

TiHE G VERSUS YOU AND YOUR AIRPLANE

Flying Safety 8(3):18-20
ABSTRACT: The physiological and psychological effects of ultrasonic speeds
and high g forces on the pilot are briefly reviewed.
The study is primarily
concerned with structural and resistance factors of the airplane.

6,278
A.,on.

1952
THE HUMAN CENTRIFUGE
Mil. Surgeon 110:375, Maý 1952.

ABSTRACT: The Human Centrifuge at the Acceleration Laboratory, Naval School
of Aviation Medicine, Pensacola, Florida recently completed its 10,000 th run
since records were begun in August 1948.
The ten thousand runs have invoived studies on and training of 613 men and 4
women, ranging in age from 2 to 56 years.
The highest "P" level obtained has
been 13.0, that is, thirteen times the force of gravity, and the longest run,
ten minutes.
The greatest number'of runs by any one person has been 386, this
extremely high number being accumulated by one of the research workers.

6,279
Anon.

1952
Interavia,

INVESTIGATION OF ACCIDENTS
Geneva, 7: 197'-200, April 1952

6,280
Anon.

1952
MOTION SICKNESS PREVENTION
J. A. M. A. 148:1524, April 26, 1952

ABSIRACT: Further data suggesting that scopolamine (hyoscine) hydrobromide is
the most effective motion-sickness remedy are presented by Glaser and Hervey
(Lancet, 1:490 [March 81 1952).
The experiments were carried out in a large
swimming bath with artificial waves; the subjects were 150 soldiers.
The preparations used were: I-scopolamine hydrobromide, I mg.; promethazine (N-'2dimethylamino-n-propyl
phenthiazine hydrochloride) hydrochloride, 35 mg.;
scopolamine hydrobromide, 1 mg., with promethazine hydrochloride, 25 mg.;
scopolamine hydrobromi.de- 0.65 mg., with promethazine hydrochloride, 15 Mg.,
and mannitol hexanitrate, 50 mg.; and lactose (control).
All the preparations
containing sccpulamine were more effective than promethazine, 35 mg., and 35
mg. of promethazine was no more effective than 25 mg., which was the dose that

/

-

1,848

-

had been used in a previous experiment. The straight comparison between scopolamine hydrobromide, 1 mg. and promethazine, 35 mg., showed that the former protected 92% of 98 men against vomiting and 81% against vomiting and nausea, comThe authors
pared with 64% and 53X, respectively, of 99 men given promethazine.
investigated
been
have
remedies
likely
the
all
conclude "Except for pethidine,

during the last eight years in this country and in North America. No further
improvements can be expected except by accident or by a systematic study of basic

6,281
Anon.

1952
NEW CAPSULE FOR HIGHSPEED BAILOUT
Aviation Week 57(4):36. July 28, 1952.

ABSTRACT: A new escape capsule developed by Douglas Aircraft Co. is discussed
The capsule is expelled clear of the speeding plane by a rocket charge and
is stabilized in flight by three rear fins.
Forward speed is first slowed
by a small auxiliary chute decelerating from 1,100 to 300 feet per second in
about 5 seconds, then, at a safe speed, the main chute opens.
The capsule is
sealed and pressurized for use in atmospheric conditions above 50,,000 ft.
Fresh air is fed in "by wave motion".
Survival gear similar to that carried
in Navy life rafts is supplied.
A test run under simulated conditions was
tolerated well and without discomfort by the test subject.

6,282
Anon.

1952
J. Amer.

ROCKET SENDS MAMMALS UP 200,000 FEET
Med. Assoc. 150(9):948, Nov. 1, 1952

ABSTRACT: Monkeys and mice fired in a rocket to an altitude of about 200,000
feet returned unharmed to the ground.
They withstood an initial acceleration of
about 15 g lasting less than one second and a subsequent acceleration of 3-4 g,
lasting 45 seconds.
Onc mouse, placed in an empty container, appeared to have
lost its sense of direction and orientation while floating in a gravity-free
state. Another mouse, however, whose drum was provided with a shelf, was able
to cling to it and conmmand its body at will. The application to man of the
findings from these animal experiments should be made with caution.
Reports
on pilot performance under subgravity conditions have indicated no adverse effects
on the subjects' sense of orientation.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine Bibliography) (Technisch Documentatie en Informatie
Centrum voor de Krijgsmacht, den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA
AD-227 817; Feb. 1959)

-
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A SELF-RELEASING SEAT-BELT.
1952
614767, June 27, 1952
Fliqht, London

autoABSTRACT: A coupling device for seat belts so designed as to open up
matically under excess g-loads (under crash conditions) is described. The
inventor, Mr. J.R. Stuge Whiting of Great Britain, has applied for patent
protection.

6,284
Anon.

THEY'RE OFF. - THE MON"KEYS AND THE MICE:' PHYSIOLOGICAL RESEARCH
1952
ON ANIMALS LEADING TO HUMAN SPACE FLIGHT.
Western Aviation 32(11):12

ABSTRACT:
Two monkeys and two mice have survived a ride to an altitude of 200,000
feet in Aerobee and V-2 type rockets fired from Holloman Air Force Base at AlatraThe experiment was carried out by the U. S. Air Force Air
gordo, New Mexico.
Research and Development Command.
The monkeys had been anesthetized to prevent
them from interfering with the recording instruments.
The mice were placed in
two separate drums, one smooth on the inside, the other provided with a small
shelf.
An initial acceleration of 15 g for less than one second was followed by
3 to 4 g for about 45 seconds
At the peak of the trajectory the animals were
weightless.
Films taken during the flight showed the 'floating' mouse in a state
of complete disorientation and unable to coordinate its inovements.
The mouse
in the drum provided with a shelf was able to hold on to it and command its body
at will.
A statement by Major Charles Yaeger on his reactions during near-zeroconditions (while following a ballistic trajectory) confirmed the fact that
proper performance of the pilot is not impaired under such conditions.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine Bibliography)
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag,
"Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)

6,285
Anon.

1952 WORLD'S LARGEST CENTRIFUGE TESTS MEN AND EQUIPMENT
11 July, 1952 p. 42-43

Tele-Tech,

,\;STN.ACT: The Naval Air Development Center at Johnsville, Pa., constructed the
largest centrifuge for the purpose of testing how humans and communications
and elcctroiiic equipment react to accelerations encountered in supersonic
flight.
The test subjecL. is enclosed in a gimbal-mounted gondola and may be
accelerated to 40 g (to speed of 180 m.p.h. at 48.6 r.p.m.) in 6.8 seconds.
A
television camera, equipment for taking X-ray motion pictures, and for register
ing respiration, heart rate, blood pressure, and heart and brain waves are
incorporated in the gondola.

.1,850

-
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ANTI-G SUITS.
1953
In Physiology of Flight (Department of the Air Force, Washington,
AF Manual 160-30, 1953.

Anon.

D.C.)

6,287
'1953
COMPARISON OF ACCIDENTS IN U.S.
GER OPERATIONS, CALENDAR YEARS 1952-1951.
August 1953)

SCHEDULED AIR CARRI&R PASSEN(Civil Aeronautics Board,

1953
COMPARISON OF ACCIDENTS IN U.S.
GER OPERATIONS, Ist 3 Quarters 1952-1951.
June 1953)

SCHEDULED AIR CARRIER ,PASSEN(Civil Aeronautics Board,

Anon.
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Anon.

'N
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Anon.

COMPARISON OF ACCIDENTS IN U.S. SCHEDULED AIR CARRIER PASSEN1953
(Civil Aeronautics Board,
qER OPERATIONS, 1st 6 Months 1953-1952.
November 1953)

6,290
1953
DONT BE A SORE-HEAD
Naval Aviation News, p. 1-5, April 1953.

Anon.

ABSTRACT: Several aircraft accidents are described in which the helmet worn
The development of the helmet, worn by
by the pilot saved him from death.
Types of shocks the helmt; must
the U.S. marine pilots since 1948, is traced.
withstand are described, and the technique of lessening the destructive force
of impact by allowing damage to the helmet is explained.

6,291
Anon.

EJECTION SEAT DEVELOPMENT IN SWEDEN.
1953
85(2209):692-694 , Nov. 20, 1953
ToAeroplane,

ABSTRiACT: Some information ts given about the ejector seats developed by
S.A.A.B. in Sweden.
The first dummy ejection was made by S.A.A.B. as early as January 1942 to test
their model I ejection seat. A description of this seat is given in the article

-

11851

.

The Mark II is a special light weight seat (installed weight 70 LB) which is
intended for installation in the Folland Gnat.
The ejection velocities are considerably lower than the British equivalents.
A drawing with installation dimensions is given.

6,292
Anon.

1953
N.A.C.A. REPORT OF CRASH DATA TO INDUSTRY.
Aviation Week 59(21):26-28, 30, 23 Nov. 1953.

6,293
Anon.

1953
RIDING THE RAILS
Flying Safety 9(7):8-9

ABSTRACT:
A brief illustrated description is presented of an ejection seat
designed for training purposes and tested at Frankfort Arsenal.
The portable
testing unit was developed to acquaint air personnel with the knowledge of the
procedures required to free onself from the cockpit and to simulate the sensations experienced during ejection from an operational aircraft at high altitudes
and speeds.

6,294
Anon.

'1953
ROCKET FLIGHTS OF MAMMALS TO 200,000 FT.
J. British Interplanet. Soc. 12:6-9
NOTE: Reel 7, Flash 7, Item 1

ABSTRACT:
An account of the V-2 and Aerobee missile flights from White Sands
Proving Grounds under the senior project officer, Dr. J. P. Henry.

6,295
Anon.

1953
SAVE PILOTS IN CRASHES.
Sci. News Lctter, 63(13):206

ABSTRACT: A description of a shoulder harness,,, seat belt, and gravity reel
comLination for low-level crashes is given.
The safety device was developed

S...... .... 'oby

F;E. Weick-

M. College,

director of the Personal Aircraft Researd~h-Center at Texas A.

College Station, Te*as.

and

" 1,852 "
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1953

TUMBLING TOO FAST DANGEROUS IN PLANE ESCAPE

Science News Letter 63(21):328

6.,297

Anon.
1954 AVIATION MEDICAL LABORATORY OPENS
Canad. Aviation Toronto) 7 (3): 32, 34. March 1954.
ABSTRACT:

,The new Defense Research Medical Laboratories, which opened

recently, has developed from a merger of the Medical Research Laboratories
with the Royal Canadian Air Force Institute of Aviation Medicine.
Its
current location is at Downsview.
Included are:
the Personnel Research
Section, the Aerophysiology team, the Applied Physiology Secti, a, the
Physiology-of-Cold Section, the Motion Sickness and Disorientation team,
the Sonics Section, the Toxicology Section, and the Biostatics Section.
Acceleration studies are particularly concerned with cardiovascular research
on human and animal subjects.
Gravity tolerance studies are being conducted
with and without various types of g-suits. An electronic human centrifuge
capable of producing forces up to 20 g is used.
Recording equipment is
incorporated in the machine for continuous recording.
Clarification of
decompression sickness symptoms is attempted with the aid of a Bell-type
decompression chamber, simulating atmospheric conditions up to altitudes
of 80,000 ft. The role of ascorbic acid in increasing cold tolerance is
investigated.
The Motion Sickness and Disorientation team has discovered
i.relation between the degree of head imotion ,and individual susceptibility
to nausea and is investigating further the precise direction
and speed of head movements.
The 'staff is assisted 6y a selected group
of consultants in diverse fields.

6,298
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1954
FILM OF MONKEY AND MICE IN FREE FALL.
J. Brit. Interpl.,Soc.
13:223-224

6,299
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1954
INJURIES IN AIR CARRIER ACCIDENTS IN TURBULENT JAIR
Air Carrier Safety Bulletin, No. 39, 16 March 19 4

6,300
Anon.

(USAF)
1954
OPERATIONAL EXPERIENCE WITH EJECTION ESCAPE SYST MS FROM I JANUARY 1949
THROUGH 31 DECEMBER, 1954
(Directorate of Flight Safety Research,
ASTIA AD 72 809

ABSTRACT:

Norton A.r Force Base, Calif,)

Current ejection escape systems provioeo a meaLlb loL successful

-

19853

-

escape from aircraft in a wide range and combination of airspeeds (up to
560 knots), altitudes sign and maintenance and greater familiarity with
the operation of ejection escape equipment reduced fatalities from 27% in
1951 to 21% in 1954.
Further reduction was believed obtainable by (1)
better'training of aircrew, maintenance, and inspection personnel;,
(2) better design, maintenance, and inspection of ejection escape systems;
(3) providing all personnel using ejection seats with both automatic
opening lap belts and automatic opening parachutes; and (4) expeditious
retrofit of in-service aircraft with improvements'which have been approved
,for ejection escape systems.
(ASTIA)

6,301
Anon.

1954
SAFE TEST EJECTIONS MADE FROM 50 FEET.
Aviation Week 61(20) :64.

6,302
Anon.

1954
Congress.

IVth International Astronautical
SPACE FLIGHT PROBLEMS.
(Biel-Bienne: Laubscher and Co., 1954)
Zurich. 1953

6,303
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1955
AIR FORCE FLIGHT SURGEON ATTAINS SPEED OF 632 M.P.H.
TION TESTS.
U. S. Armed Forces Medical J. 6(l):292.

IN DECELERA-

ABSTRACT: Lieutenant Colonel John P. Stapp, USAF (MC), Chief of the Aeromedical
Field Laboratory, Holloman Air Force Base, N. Mex., on 10 December reached a
speed of 632 miles per hour while riding a rocket-propelled sled to reproduce
exposure to windblast and slowdown effects experienced by air crewmen when
escaping from aircraft at supersonic speeds.
In previous experiments he had
attained a speed of 421 miles per hour in the "abrupt deceleration vehicle,"
the technical designation of the sled.
Exerting a total force of 40,000 pounds thrust, the nine rockets propelled the
sled to its top speed in five seconds. After the rockets burned out, it coasted
for less than half a second before the brakes were applied and it was abruptly
halted. During the test, Colonel Stapp withstood a deceleration force of 35 g
and a wind pressure of more than two tons. With the exception of a plastic
helmet and visor, he wore no special clothing during the test.
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1955
AIRCRAFT CRASH ACCELEROMETER
Engineer (London)200:305, 26 Aug. 1955

ABSTRACT: A description is given of an instrument designed by the N. P. L. for
recording impact decelerations.

6,305
Anon.

1955
ANNUAL REPORT 4/1/54-3/31/55.
Research) Ann. Rept. 32.

(Automotive Crash Injury

6,306
Anon

1955

BRITON EJECTED

Time

19 Sept.

1955

ABSTRACT: This article describes the first live test of the MartinBoker.Aircraft Company's low altitude ejection seat by test pilot,
John Stuart Fifield on a little
used air strip at Chalgrove, Oxfordshire.
Fifield rode in the rear seat of a Meteor Jet with another pilot at
the controls.
At 157,mph, just before the wheels left the ground,
Fifield ejected. "Fifty feet'up, he separated from the seat and kept
rising, when he reached 80 ft., two small parachuts pulled a big parachute out of its pack. The whole sequence, from ejection to landing,

took six seconds." (CARl)
Includes photo of ejection (See also Time,

21 March 1955)

6,307
Anon
•J.

1955
COLONEL STAPP HITS 632 M.P.H IN DECELERATION EXPERIMENTS.
Aviation. Med. 26(l):17.

ABSTRACT:
Lieutenant Colonel John P. Stapp, USAF (MC), chief of the Aeromedical
Field Laboratory,•Holloman Air Force Base, New Mexico, established a new speed
record of 632 miles per hour on December 10, 1954, in a rocket-propelled test
sled in which he has been conduqting experiments as his own subject for several
years.
A fellow of the Aero Medical Association, he received the 1952 John
Jeffries-Award of the Institute of the Aeronautical Sciences and numerous other
citations for his contributions to increased safety in flight.
The test vehicle was a 2,000 pound sled mounted on rails and pushed by nine
rockets which-exerted a total force of 40,000 pounds thrust.
The enormous force
generated by the rockets nccPlerated the sled from a standing start to its top
speed of 632 miles per hour in five seconds time and 2,800 feet distance.
After

[

-

1,855-

the rockets burned out the sled coasted for less than a half second and the
During the test
actual braking to a stop took a fraction more than a second.
Colonel Stapp withstood a deceleration of 35 times gravity and a wind pressure
of more than two tons.
With the exception of a plastic helmet and a clear
plastic visor to protect his face no special clothing was worn for the test.
In

June,

1954,

the Air Force announced that Colonel Stap~p had attained a speed

of 421 miles per hour during an earlier test run which was a. part of a series
of tests that led to his latest speed record.

6,308
Anon.

DOUGLAS DESIGNS COMPACT LIGHTWEIGHT EJECTION SEAT.
1955
Avaition A&e, 23(3):50-53 March 1955.

ABSTRACT:
A new ejection seat has been designed for the A4D-l, which possesses.
During ejection, the chair is automatically loosened from the
a carrying skin.
pilot. He possesses no adjustable head or foot rest. The chair and the equipment of the pilot weighs over 50 lbs less than the comparable installation of
the Douglas A2D-l and F4Dl manufactured for 25 g force and a 40 G crash force.
It withstood a delay of 60 g.

6,309
Anon.

1955

GEORGE SMITH'S PHENOMENAL ESCAPE.

See also: Coughlin, W.J.
A manuscript,

1955

author unknown

6,310
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MILITARY SPECIFICATION, SEAT EJECTION,
1955
MIL-S-18471 (Aer), Feb. 1955.
INSTALLATION OF.

AIRPLANE,

DESIGN AND

6,311
Anon.

NORTHROP DEMONSTRATION DECELERATOR.
1955
Rept. No. NAI 55-831.

(Northrop Aircraft Inc.)

6,312
Anon.

PROCEEDINGS OF THE VTH INTERNATIONAL ASTRONAUTICAL CONGRESS,
1955
(Wien: Springer-Verlag, 1955)
INNSBRUCK, 1954

1.,856

.
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1955
PROJECT DETAILS OF TED ADC AE-1407, HUMAN PERFORMANCE
LIMITATIONS IN AIRCRAFT CATAPULTING AND ARRESTING.
(Bureau of Aeronautics letter, AE-14/36 of 17 Oct. 1955)

6,314
Anon. 1955 RESEARCH PROGRESS REPORT (Aviation Medical Acceleration L ..
Air Development Center, Johnsville, Pa.) 31 Dec. 1955, ASTIA AD-83 499

,

Naval

6,315
Anon.

1955
Av. Week

ROCKING, NOT TUMBLING, IS BAILOUT HAZARD.
63(26):21-23
26 Dec. 1955

ABSTRACT: Dummy tests on sled mockup of Convair's F-102A give researchers new
design data for advanced supersonic ejection system.

6.,316

Anon.

1955
A STUDY OF CRASH INJURY PATTERNS AS RELATED TO TWO PERIODS OF
VEHICULAR DESIGN.
(Automotive Crash Injury Research)

6,317
Anon.

1956
ACCOMPLISHMN SUMMARY OF AVIATION MEDICAL ACCELERATION LABORATORY.
(Naval Air Development Ctr., Johnsv±11e, Pa.) ASTIA AD-52476

6,318
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1956
AEROMEDICAL ASPECTS OF HIGH ALTITUDE HIGH SPEED FLIGHT
Information Bulletin (Office of the Surgeon, Headquarters AMC) 1 Feb.
1956.

ABSTRACT: Aviation has made tremend6us advances during the past few years.
What the future holds in store remains to be seen but it does not seem too
speculative to assume that within the next decade we can expect to witness
military operations to altitudes of 100,000 feet, cabin altitude 37,000 feet,

at speeds to 2000 miles per hour. It is upon such a premise tha t this paper
hich- p~roposesrprese-nt a •o~e
tion of-the- available material relating
to the aeromedical aspects of such flights is being prepared.

"1,857
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1956
AIRCRAFT PASSENGER SEATS: SAFETY WITH ACCELERATION OF 9 G.
En ineering (London) 181(4693):19, Jan. 6, 1956

ABSTRACT: A new type of aircraft passenger seat is described designed to withstand
an acceleration of 9 g, facing forward or aft.
When forward facing, in an
emergency landing, the back of seat, which is padded, will fold forward when
struck behind.

6,320
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1956
ANNUAL REPORT (1955-56).
Annual Rept. 20.

(Automotive Crash Injury Research)
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Anon.

1956
ARDC SLED TESTS EJECTION IMPACT FORCE.
Aviation Week 65(24):81, 83.

6,322
Anon.

1956
EARTH SATELLITES AS RESEARCH VEHICLES
(Proceedings of
symposium at Franklin Institute, Philadelphia, 18 April 1956)
J.
Franklin Inst. No. 2, June 1956

of
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A non.
1956
EJECTION SEAT DEVELOPED FOPR MACH 3 AFTER ARDC DECIDES ON CAPSULES.
Aviation Week, 65 (15):72 , Oct. 1956
ABSTRACT: A supersonic escape ejection seat has been developed which is
designed to permit safe escape limits exceeding 800 kts. at sea level and
Mach 3 at altitude.
The development comes in the face of a decision by Air
Research and Development Conmand to require escape capsules• incorporating
protective 'and survival devices for all new aircraft with performance exceeding
600 knots IAS and 50,000 altitude.

6,324
Anon.

1956
EJECTION SEAT STUDY,
(Naval Aviation Safety Center,
ASTIA AD 125 052

1949 - 1956.
Norfolk, Va.)

ABSTRACT: The increasing ejection rate per unit hours flown and an increasing
number of these units flown indicated a steady mounting of the frequency of

-

1,858

-

ejections.
There is a pronounced relationship between successful ejections and
altitude. The relationshipbetVeen altitude and successful ejection becomes
apparent at 5000 feet and ejections become increasingly hazardous as the altitude decreases below, this height.
The mean altitude at which ejection occurs
did not increase during the period.
M + 0.70 is the beginning of the critically
'dangerous zone for ejections.
In terms of indicated airspeed only, 400 kn is
the beginning of the critically dangerous zone for ejections.
Ejecting from
the F9F, F7U and TV model aircraft is significantly more dangerous than ejecting from the F2H and F3 models.
Ejections from the swept-wing F9F are no more
dangerous than those from the straight wing F9F. Ejections are more dangerous
., bailouts with present equipment.
No relationship existed between altitude
and i.jury in bailouts (as long as irreducible minimum is observed.)
Successful
baAi4ý,ts may be made at lower altitudes than ejections with present equipment.
No relationship existed between speed and injuries resulting from bailouts within the speed range in which bailouts are made.
The mean speed in which bailouts
re made is substantially slower than the mean speed at which ejections are
made.
Bailing out from the F4U model aircraft is significantly more dangerous
than bailing out of AD and SNJ models.
(ASTIA)

6,325
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1956
MEN IN SPACE.
Ryan Reporter 17:18-21,

32-34

ABSTRACT:
A discussion of the problems to be solved if
space flight.

man is

to survive in

6,326
Anon.

PROCEEDINGS OF THE VII INTERNATIONAL ASTRONAUTICAL CONGRESS.
1956
ROME. 1956

6,327
Anon.

1936
Aviation Week,

PRONE-COCKPIT LAY OUT PROMOTES FATIGUE.
64(14):47-49

ABSTRCT: Thisa-rticle discusses a prone-cockpit layout developed by the
Institute ef Aviation, RAE, Farnborough, England which was recently used in a
Gloster Meteor 8 test. vehicle.
Information is presented on load factor tolerance
of the prone pilot, effectiveness of control, pilot fatigue, visibility, and
pilot escape.
Detailed descriptions of the pilot bed and escape mechanisms are
also given.
/

-1,859-
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1956
SIMLTANEOUS MONORAIL AND PERSONNEL DELIVERY FROM C-119 AIRCRAFT
(Continental Army Command Board No. 5, Fort Bragg, N.C.) 29 Aug. 1956
Proj. No. AB 355, ASTIA AD 108-128

ABSTRACT: Tests were conducted to determine the maximum speed at which standard
type aerial delivery containers rigged with G-13 cargo parachutes on the monorail and personnel wearing T-10.parachutes may be safely delivered simultaneously from the C-119 airplane.
Twenty-three drops were conducted with du=.ies
delivered simultaneously with standard cargo containers of varying weights and
dimensions at indicated air speeds (IAS) from 115 to 130 kn.
Motion pictures
and rapid sequence still
photographs were taken and studied.
As a result of
these studies, simultaneous delivery of personnel and cargo was considered safe
at IAS up to 130 kn provided the containers weighed 375 lb. or greater and the
dimensions were 40 by 25 in.
or smaller.
Sixteen drops from the paratroop
doors of combat-equipped personnel wearing T- 'Narachute assemblies were conducted simultaneously with monorail delivery of standard type aerial delivery
containers rigged with G-13 parachutes.
This procedure was considered safe from
C-119 airplanes flying at IAS up to 130 kn only when: the G-13 cargo parachute
is utilized, container dimensions are 40 to 25 by 25 in. or smaller, container
weights are 375 lb ..: greater, and containers are not dropped over personnel
in the air or on the ground.

6,329
Anon.
1956
A STUDY OF THE CRASHES DURING LANDING OF TWO INSTRUMENTED F6F
DRON AIRCRAFT.
(Human Factors Research, Inc., Los Angeles, Calif.)
Technical Rept. No. 2 on "Measurement of Forces Affecting Human Bodies in
Aircraft Accidents"', Feb. 1956.
ASTIA AD 93-352.
ABSTRACT: Research was undertaken for developing a method of recording deceleration forces in airplane crashes.
Self-actuating accelerometers were mounted
in the seats of two F6F drone aircraft prior to take off. Upon stimulation with
a force of 8 g or more, the accelerometer -tarts and records the force patterns
for 8 sec. Two airplanes which, were crashed during landing struck the runway
nose down at approximately the same angle.
Results indicated that the method was
fea'ible.
Records showed that the application of g force varied with respect to
time; successive peak g's occurrpd at a frequency of 35 to 45 c.
Although both
crashes were survivable crashes (cockpit area remained intact), the g forces
were of such magnitude that a pilot would have been injured.
The g forces which
were rpcorded in the vertical and horizontal body axes were approximately equal
(55.5 and 52g and 32.1 and 48 g, respectively).
Seats and protective devices
should oe designed for absorbing repeated shocks and for withstanding high, short,
duration peak loads raLher than only static loads.

I
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1956
A STUDY OF THE CRASHES OF FOUR INSTRUMENTED F6F DRONE AIRCRAFT
(Human Factors Research, Inc., Los Angeles, Calif.) Technical Rept No. 3
on "Measurement of Forces Affecting Human Bodies in Aircraft Accidents,"
April 1956, ASTIA AD 93 351.

ABSTRACT: Accelerometer recordings were analyzed for 4 crashes.
In 2 cases,
the aircraft ran out of fuel and were crash landed on the desert, one with wheels
up (no. 3) and the other with wheels down (no. 4).
Of the other 2 crashes, one
nonsurvivable crash into a mountain ridge (no. 5) occurred when' aircraft control
was lost, and one (no 6) occurred on takeoff.
Results of crashes 3,4 and 6
showed that the korces in the vertical body axes exceeded those in the longitudinal axes; in crash 6, these forces approached humarn tolerance limits.
The
records of crash 3 indicated some evidence of an oscillatory application of
crash forces.
The records of crashes 3 and 4 showed that both the g forces which
were dqveloped and the damage to the aircraft were greater in the wheels-down
crash.

6,331
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1956
TEXT-BOOK DITCHING.
Flight 69(2454):142-143.
Feb.' 1956.

ABSTRACT:
The story of a night ditching in the Atlantic Ocean by an American
Military Air Transport Service C-54 with two of four etigines inoperative, a 42
kt cross-wind and a 12-15 ft swell.

6,332
Anon.
1957
ABSTRACTS OF SCIENTIFIC PAPERS TO BE PRESENTED AT THE SECOND
EUROPEAN CONGRESS OF AVIATION MEDICINE IN STOCKHOLM.
Meddelanden fran flyg-och navalmedicinska namrndcn (Stockholm)
Congress Number 5-19

ABSTRACT:
Abstracts are presented of reports dealing with acceleration,
decompression, recompression, psycho-physiology, psychology, medical examination,
and pilot selection contributed by a group of authors.

6,333
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1957
AIRCRafT ACCIDENTS AS RELATED TO AIR FORCE HIAD REQUIREMENTS.
(Eng. BranchDirectorate of Flight Safety Research. Norton AFB.)
AFR 190-16

-
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ANNIUAL REPORT 4/1/56-3/31/57.
1957
Research) Annual Rept. 31.

(Automotive Crash Injury

6,335
AFOSR and Convair
1957)

1957

ASTRONAUTICS SYMPOSIUM (San Diego: AFOSR and Convair,

ABSTRACT: The tape transcription of the summary session of 19 Feb 1957 in the
astronautics symposium held at San Diego, 18-20 Feb 1957, under the joint
sponsorship of AFOSR and the Convair Division of the General Dynamics Corp.
Panel subjects and leaders were: "Re-entry," W.H. Dorrance; "Tracking and
Cornnunications," C.A. Potter; "Environment and Measurements," F.L. Whipple;,
"Propulsion," W. Bollay; "Orbits," P. Herget; "Human Factors," H. Strughold.
Vistas in
The 43 papers read at this symposium were published under the title
Art-ronautics; First Annual Air Force Office of Scientific Research Astronautics
Symposium, M. Alperin, M. Stern, and H. Wooster (eds),(London: Pergamon, 1958)
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"Crash Safety'
1957
4: 24-25.

(Reprinted from Canadian Flight).

MATS Fl'er

6,337
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BESCHLEUNIGUNGSUNTERSUCHUNGEN (A Centrifuge For
1957 EIN SCHLEUDER
Luftfahrttech. (Germany) pp. 38-39, Feb. 1957.
Acceleration Investigat on)

ABSTRACT: Centrifuges for h gh g experiments which have been built and put
into operation in the D.V.L. Aviation Medicine Institute, Bonn. are discussed
and described.
Translated in ONR Tech Memo -58, ASTIA AD 206 888L.
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195-7, TIHE EJECTABLE EAT OF THE MARTIN-BAKER MK4.
1 Nov. 1957.
Aviation Magazine, (238 :24,25,

AJ!STRACT: A detailed descri
M4K4 type is given in this ar
Furthermore,
is described.
chute are discussed. Severa
legs from moving around durin
acceleration 20 g. The chai

tion of the ejection seat of the Martin-Baker
The discharge mechanism and the ignition
ice.
he parachute and the opening of the head paraties are fastened to the chair to prevent the
g firing. The ignition is 83 ft/sec,the maximum
is 40 kilo.

. 1,862 .
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1957-1959
(U. S.Army)
FATAL ARMY HELICOPTER ACCIDENTS
,(Army Board for Aviation Accident Research, Fort Rucker, Ala.)
July, 1957- December,1959
Rept. no. HF 3-60
ASTIA AD 246 719

Anon.

ABSTRACT: Twenty-seven Army helicopter accidents involving fatalities
were studied. Forty-four deaths occurred in these accidents during the
period of July 1957-December 1959.
The findings further indicate:
(a) more than one-third of the fatalities occurred in' survivable-type
accidents; (b) head injuries and burns accounted for most of the deaths
in survivable accidents; (c) approximately three-fourths (777%) of
survivable accidents involved reconnaissance helicopters; and (d) more
than one-half (597.) of reconnaissance heli-opter accidents were survivThese accounted for 75% of the fatalities in survivable accidents.
able.
+t was.concluded that: (a) utilization of protective helmet, safety belt,
and shou' dr harness will provide increased protection in survivable
helicopter accidents once the crash-fire problem is overcome; and (b)
helicopter accident fatalities can be reduced by insuring maximum ,
indoctrination of personnel in the Value of injury-preventing equipment,
that all Army aircraft are equipped with proper restraint devices, and
appropriate regulations governing use of injury-preventing equipment.
(AUTHOR)

.6,340
Anon.
1957
HEEDLESS HORSEPOWER.
In The Traveler's 1957 Book of 'Street and Highway Accident Data.

6,341
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1957 HOLLOMAN TRACK (Air Force Missile Development Center, Holloman Air
Fo 'ce Base, N. Mex.) Rept. no. AFMDC TR-57-l, Sep 1957, ASTIA AD-150 248
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1957
HLUAN TOLERANCE TO LINEAR DECELERATIONS.
( La tolerance
humaine aux decelerations lineaires) Force Aerienne, Service de Sante,
B
techniu A' information (Bruxelles) 1957 Dec. :1

ABSTRACT: Four subjects attached by different. types of harnesses to an
ejectible sled fixed to a vehicle on a rail propelled by rockets were
subjected to deceleration tests of 0.2-0.4 seconds.
Using a conventional
harness with two outer straps, V-inverted, and attached to the center of the
abdomen and base of the foot, the body was able to tolerate 17 g.
By adding
an apparatus for stablizing the legs to the harness, 20 g was tolerated.
If, instead of the conventional harness, a special retention vest with an
apparatus for holding the legs, arms, and head was used, 25 g was tolerated.

-
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Brit. Med.

MAN IN SPACE.
1957
J. (London), 2(5052):1041-1042,

2 Nov

1957.

The possibility of human space travel is discussed in general.
ABSTRACT:
The hazards and problems of space travel (confinement, acceleration, barometric pressure, radiations, meteorites, food, re-entry problems) and
possible means of overcoming them are briefly considered.

6,344
PRELIMINARY REPORT ON NUMBER OF PERSONS INJURED, U.S.,JULY1957
Anon.
DECEMBER 1957 (Health Statistics, U.S. National Health Survey) Series B-3.
About 25 million persons (24,953,000) were injured during the last
ABSTRACT:
6 months of 1957, according to data obtained by the U. S. National Health Survey
This includes only persons who sustained injuries that
in :,ousehold interviews.
caused them to restrict their usual activities for at least a day or injuries
Males accounted for 14.1 million of those injured
that were medically attended.
and females for 10.8 million. Among those persons 60 percent had injuries that
involved activity restriction, 80 percent had injuries that received medical
attention, and 40 percent had injuries that involved both activity restriction
and medical attendance.
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PROCEEDINGS OF THE VITH INTERNATIONAL ASTRONAUTICAL CONGRESS.
1957
(Copenhagen: Danish Astronautical Society, 1957)
COPENHAGEN, 1955

6,346
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QUARTERLY SUMMARY OF AIRCRAFT ACCIDENTS, OCiOBER-DECEMBER 1957.
1957
ASTIA AD 304 01.4
Royal Canadian Air Force (Toronto), 15 Feb. 1958.

6,347
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1957

TWO GROUND EJECTION SEATS TESTED IN LIVE AND DUMMY RUNS.

Aviation Week, 67(1l):88,89

16 Sept.

1957.

ABSTRACT: A series of 6 pictures illustrating the use of the Martin Baker
Mark V ground level ejection seat, demonstrated by a pilot of the R.A.F, who
ejected himself out of a Grunmman F9F-8T with a speed of 120 kt on the runway.

-

1,864

-

5,348

VERTEBRAL INJURIES FROM EJECTION FORCES,
1957
(North American Aviation) Engineering Rept., Dec. 1957

Anon.

6,349
1958 AIR FORCE PLANS MANNED ORBIT FOR 1959.
Aviation Week 68:26-27, April 7, 1958.

Anon.

ABSTRACT: Gen. LAMay seeks funds to support ARDC program that would put primary
emphasis on human factors.

6,350
1958

Anon.

AIRCRAFT DAMAGE STUDIES

(New Mexico Inst. of Mining and Tech.,

Socorro.)

10 Dec 1958.

AD 304

074.
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ARMY AVIATION.
1958
6 June 1958. AD-144 962

(Army Aviation School, Fort Rucker, Ala.)

5,,352
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IX58
Air Cles,

3G:

YOU'RE ALIVE!

13(3):66-73

Dec.

1958

The name
ABSTRACT: This article traces the development of ejection seats.
history
seat
ejection
with
synonymous
is
of the British. firm of Martin-Baker
many
The
article.
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wri.ing
in
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and much help has been received
of the
only
outline
an
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facts,
new
many
contains
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given.
is
main events
photographs have not previously been published.
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CHIMPANZEES PASS SPACE SPEED TEST.
1958
New York Times, 31 Jan. 1958.

-
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1958

Anon.

M1ILITARY AIRCRAFT ACCIDENTS.

U.S.

News and World Report 45:28

6,355
1958 MOUSE IN LIQUID SUIT SHOWS HOW MAN MAY, SURVIVE STRESS OF GRAVITY
IN SPACE TRIPS
8 Feb. 1958
Wall Street J.
Anon.

6,356

1958 NEKTERE SOUCASNE PROBLEMY LETECKEHOI LEKARSTVI'
PROBLEMS OF AVIATION MEDICINE)
(Praha: MNO, 1958). 40pp.

Anon.

(SOME CONTEMPORARY

6,357
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OUTWARD BOUND
1958
Time 71(21):68-78, 26 May 1958.

ABSTRACT: A brief pictorial review of the psychophysiological factors that
man must face during space flight.

6,358
Anon.

PILOT PERFORMANCE AND TOLERANCE STUDIES OF ORBITAL RE-ENTRY
1958
,ACCELERATION.
NADC AE-1412, Sept.
(U.S. Naval Air Develop. Ctr., Johnsville, Pa.)

1958.

ABSTRACT: This report concerns -a preliminary study of hum-in 'tolerances to the
The study was undertaken
vehicles.
reentry accelerations expected in most lift
to ascertain whether a human subjqct could tolerate orbital reentry acceleration
"natterns associated with the National Advisory Committee for Aeronautics
The first phase of this study involved the expected
manned Space capsule.
(.ACA)
reentry G time histories which NACA supplied to the Aviation Medical Acceleration

Laboratory (AMAL).

These were carried up to 12 G peak.

study probed the area up to 20 G.

,I

The second phase of the ....

-
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1958
The New York Times,

Anon.

Feb.

10, p.

14

ABSTRACT: Description of a manned sphere, 10 ft. in diameter, which could be
lifted to 100,000 feet altitude by balloon, then released, whereupon a rocket
motor would boost it to 3400 mph, raising the sphere to 600,000 feet altitude.
It would then begin a free-fall that would produce 2.5 minutes of weightlessness.
It is primarily designed to give training in weightlessness but could give some
experience in acceleration, deceleration and isolation as in space flight.

(CARI)

6,360
PROCEEDINGS OF THE V111th INTERNATIONAL ASTRONAUTICAL CONGRESS,
1958
(Wien: Springer-Verlag, 1958)
BARCELONA, 1957

Anon.
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REENTRY FORCES G-FORCE 150 to 170 G'S IN TACTICAL MISSILES.
1959
20 July 1959
Aviation Weekap.63
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ROCKEI TECHNOLOGY AND SPACE RSEARCH
1959
, Apr.-June 1959
Raketentech. u. i'aumfahrtforsch. 3(2):
Labs., Dover,
Engineering
&
Research
(Picatinny Arsenal, Feltman
1959
Nov.
967,
AD-228
ASTIA
Translation No. PA-61,

N. J.)

6,363
Anon.

S.

.

SATELLITES PAVE WAY FOR SPACE TRAVEL.
i958
FBIS, USSR/East Europe No. 186, Sept. 24, 1958

The problems d'ring the third stage of rocket investigations included
ABSTRACT:
the checking of all the results obtained during the flight of animals up to a
During the so-called "active" stage of the flight,
height of 212 kilometcrs.
and
G-force, the rate of pulse and breathing and the blood
noise
with the intense
When the state of weight
animals increased as a rule.
nonanesthetized
of
pressure
lessness set in, these physiological indices remained at a high level for the
first two to three minutes, but by the fifth or sixth minute they returned to the
Animals which were anesthetized showed no changes in the rate of
initial level.
pulse and breathing and in blood pressure during the state of weightlessness.
Telemetric data obtained during the ascent of the rocket showed that the heartbeat
But subsequently, while acceleration rose, the rate of the
was almost trebled.
heartbeat fell. The rate of breathing also rose three to four times under the
this is apparently due to the considerable
influence of maximal acceleration;
(CARl)
increase in the weight of the dog.
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1958
SOVIETS RECOVER RESEARCH ROCKET DOGS
Aviation Week 69:61-63, Nov. 3, 1958

ABSTRACT:
Izvestia reports two dogs, Belyanka and Pestraya, were recovered from
280 miles altitude in a single-stage research rocket launched from the "the middle
latitudes of Soviet European territory" on Aug. 27, 1958,' with a 3,726-lb. payload
This is reported as being the second launching of such a rocket.
The felt-lined
cabin, which landed "ina selected area," contained "a generation system,'.a selfcontained system for recording the biological functions of the animals, and a
special motion picture camera."
The rocket was stabilized "during the entire
flight, including the inertial part of its flight," to ensure the necessary conditions for the experiment.
The rocket also carried instruments for measuring concentration of free electrons, ion composition of the atmosphere, concentration of
positive ions, electron temperature, air pressure, micrometeorite impingement,
ultraviolet region of the solar spectrum, infrared radiation of the earth, and
the earthos atmosphere.

6,365
Anon.

1958

"SPACE FLIGHT" Aviation Age 29:14-101

ABSTRACT: Among the articles and sections in this special report are the
following: "Develop. 'nt of Manned Space Flight," "Who'll Run Our Space Program,
"What Does It Take to Get into the Space Flight Business," "Blueprint for
Space Research," "Getting 'Man into S-acc," '"alloon- launchcl Vehicle May Be
First on the Moon," "'Propulsion" "Thermodynamics,""structures and Materials,"
"Guidance and Control,""Orbits," "Human Factors," "Accessories," and "Ground
Support."

6,366
Anon.

1958
SPUTNIK Ii THROUGH RUSSIAN EYES.
Astronautics 3:48-49, 62

ABSTRACT:
Although silent on launching vehicle and means of propulsion, these
translations from the Soviet press offer hitherto unreleased data on structure
of the satellite and the biological experiments performed.

6,367
Anon.
1958
SPUTNIKS AND SPACE SHIPS BREAKING THROUGH THE BIOLOGICAL CARRIER
(USSR no. 4: 17-19, 1958)
ABSTRACT:
A general article which covers the physiology of cosmic flight;
overcoming hazards of space; how much speed can the body endure; weightlessness
and acceleration; altitude and survival; and the space age.
/,

"

1,868
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Anon.
J.

TEN STEPS INTO SPACE.
1958
(6):
of the Franklin Inst.

Dec.

1958

6,369
ACCIDENT SUMMARY.
1959
Aviation Week August 31,

Anon.

1959,

p. 25.

ABSTRACT: Civil Aeronautics Board last week, in its annual resume of aircraft
accidents, repoited a total of 90 air carrier accidents occurred during 1958,
15 of them fatal. Fatal accidents involving domestic airlines during the year
Foreign
totaled eight, with 20 crew fatalities and 119 passenger fatalities.
and
crew
no
with
accidents,
fatal
two
in
involved
were
operators
and overseas
fatal
one
in
involved
were
carriers
Non-certified
fatalities.
10 passenger
There were no passengers
accident which resulted in the loss of two crew members.
helicopters
involving
General aviation accidents
lost in the latter accident.
122 during
totaled
weight
gross
and fixed wing aircraft in excess of 12,500 lb.
the year, 21 of them fatal.

6,370
Anon.

AEROMED FACILITY STUDIES SHOCK ABSORBER SEATS FOR JET PASSENGERS
1959
May 1959
Aviation Week 70(21):136-

This bripf article describes a hydraulic shuck absorber system whereby
ABSTRACT:
passengers in jet transports would be able to survive fairly high impact accelerations. The data from which the proposed system was designed were obtained by
Two methods of applying the shock
Cornell Automotive Crash Injury Research.
absorbers 'for deceleration are described and seat fitting are indicated.

6,371
Anon.'

ANN0OTATED BIBLIOGRAPHY OF SOVIET AIR AND SPACE PROJECTS
1959
Trans. from Soviet open sources, 1951-1959.
(AEROMEDICAL ASPECTS)
LC or SLA 59-16479 (SLA Translation Center, Chicago, Ill.)

6,372
1959 DRAG PARACHUTE RETRACTING SYSTEM (Van Zelm Associates, Inc., BaltiAnon.
more, Md.) Rept. nos. 151 and 156; WADC Technical rept. no. 57•-57, Contract
1959, ASTIA AD-155 709
. AF 33(600)30389) ,Jan
ABSTRACT: The general problem of a retractable deceleration parachute system
These solutions
has been examined and possible solutions have been studied.

l,869

-

have been evaluated, and the final system configuration has been selected and
The design incorporates a basic concept of winding a parachute around
designed.
a revolving drum after retzaction through a duct which collapses the parachute
The rewind motor
and compresses it to a size which the drum can accommodate.
is hydraulically or pneumatically actuated and the control system is largely
A prototype unit
mechanical with some components being hydraulic or pneumatic.
was manufactured for test which weighed 94 pounds, and was installed on a truck.
The vehicle was used to conduct a comprehensive testing program, to study the
action of the parachute during deployment and retraction, and to evaluate the
retraction system. Tests of the retraction system demonstrated that the design
meets the requirements of such a device. (Author)

6,373
Anon.
1959 MARTIN-BAKER EJECTION SYSTEM HIGH SPEED-HIGH ALTITUDE TEST AND
EVALUATION (Joint Parachute Test Facility, El Centro, Calif.) Technical rept.
no. 2-59, Proj. TED no. ELC AE-5242.2; ASTIA AD-244 200
ABSTRACT:
Of the total of twelve test flights conducted, ejection was successful
and satisfactory in all firings.
Seat-dummy separation was accomplished ten times
the two malfunctions resulting from interference between seat system components and
auxiliary test enuipment items.
The dummy was recovered on nine (of the ten)
tests, a hardware malfunction causing the one failure.
As a result of the test
pro,;ram, ejection seat function was adjudged satisfactory.
As stated by Appendix
A, evaluation of the general parachute performance was to be made on the basis of
data gathered on the free bailout facility, the maximum performance capability
required, and the effect of drogue or other component failure.
In addition, the
po•qible use of a 2S-foot parachute and/or the integrated torso harness was to be
investigated.
In this connection, a Bureau of Aeronautics instruction of 9 December
1958 required the employmient of the integrated harness on all tests made subsequent
to that date.
The twelve tests were conducted in three basic phases such that six
were made with the standard Martin-Baker 24-foot parachute and harness system, two
with the MBA parachute and Naval Parachute Unit integrated harness, and fcur with
Pionecr-NPU integrated harness.
Minor malfunctions were frequently encountered, but
generally satisfactory results were obtained with all three parachutE-harness
assemblies.
The over-all results of the test program conducted demonstrate the
serviceability of the subject ejection system. (Author)

6,374
Anon.

195n
PHOTO BOEING, FULL-BODY RESTRAINT
Astronautics P. 34, Nov. 1959.

CONTENTS:

Photo of Boeing full-body restraint for spacecraft.

" 1,870 "
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PILOTS BEYOND THE STRATOSPHERE.
April 1959
14: 390-392,

1959
Interavia.

6,376
Anon.

PROCEEDINGS OF THE IXth INTERNATIONAL ASTRONAUTICAL CONGRESS,
1959
AMSTERDAM, 1958. VOL. I
(Wien: Springer-Verlag, 1959)

6,377
Anon.

1959
PROCEEDINGS OF THE IXth INTERNATIONAL ASTRONAUTICAL CONGRESS,
AMSTERD.kM, 1958, VOL. 2
(Wien: Springer-Verlag, 1959)

6,378
Anon.

1959
PUTESHESTVENNNIKI V KOSMOS
(Space Travelers)'(Trans. from Gudok (USSR), p. 4, Sept. 38, 1958)
(SLA Translations Center, Chicago, Ill.) 59-16430

6,379
Anon.

1959
RABBIT AND TWO DOGS RECOVERED FROM SPACE.
Science 130:258.

ABSTRACT:
From Soviet announcements, two dogs and a rabbit on a 4000-lb payload
were launched into space on July 2, 1959, and successfully recovered.
According
to the Soviet press, instruments aboard the missile. sent back information on the
animal's reaction to weightlessness, and informa::ion on the ultraviolet part of
the solar spectrum, the structure of the ionosphere, &nd the direction and speed
of air streams at various altitudes.
Among com-urentator's reporst:
"This has
proved we can bring animals back alive," and "It means rmuch in the preparation
for space flights by human beings."

6,380
__
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59RA-Z-VEDCW11-K• •-~L-'

•S--V~YSOT -(AN"D) -I-SSLEDOVAN1YA•P2!RVOSTF2LN-

NCYSO ZNAC17ENIYA
(High Altitude Scouts (and) Research of Paramount
Irpor tar.c 2)
(Trans. fro-n Pravda Moscow, (189):6, 1959: a partial trans. from no.
169, p. 1 and a summary trans. of 3 articles on the same subject from
Izvest]ya (USSR)
(160):3, 1959)
(SEA Translarions Center, Chicago, Ill.)
59-19716
/

/

__

/
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6,380
1959 ROCKET TECIHOLOGY AND SPACE RESEARCH
Anon.
(Picatinny Arsenal, Feltman Research and Engineering Labs., Dover, N.J.)
Translation no. PA-61, Nov. 1959, ASTIA Ab,228 967
Aso in: Raketentech. u. Raumfahrtforsch., v. 3, no. 2, Apr.-June 1959
Included, in this report are observations on the physiology of the
ABSTRACT:
senses during the transition from acceleration to weightlessness.

6,381
SMART DRIVERS USE SEAT BELTS.
1959
Roc',v Mountain Medical Journal 56(7):44-46.

Anon.

Seat belts help decrease the severity of accidental injury or prevent
ABSTRACT:
When a car crashes, the motorist without a seat
injury when accidents occur.
belt to stop him flies forward at unreduced speed-for a split second still
uninjured-until he hits something solid. This is the impact that kills and
uir.s. It is the violence of the reduction in speed, not the speed itself, which
kills. Thus, even low speed collisions can produce high deceleration rates.
Careful analysis of auto accidents by crash injury research experts shows that
(1) a belt helps prevent being thrown forward; (2) you
in a traffic accident:
are much safer insiie the car; and (3) everyone is safer when the driver is
kept behind the wheel.

6,382
Anon.
Scot.

1959
Med.

SPACE MEDICINE.
J., 4:462-465, Sept.

1959.

ABSTRACT: Medical problems of spaceflight are in general, extensions of those
They can be
facedby the aviation medicine specialist in the last decade.
usefully considered under the general classification of mechanical stresses
and environmental factors.

6,383
Anon.

STUDIES ON DYNAMICS AND INSTRUIMEN'TATION OF THE HOLLOMAN TRACK
1959
(Air Force Missile Development Center, Holloman Air Force Base, N. Mex)
ASTIA AD 236 096.
Rept. No. AFMC TR 59-8; Arpil 1959.

ABSTRACT: This technical report is a consolidation of twenty-three papers
Track
prepared at AFMDC over a period of about two years, 1956 through 1958.
structure, vibration, instrumentation, friction and slipper wear, and aero(Author)
dynamics .3nd propulsion are treatad.

° 1,872
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1959 TYPICAL ACCELERATION LOADS IMPOSED ON PILOTS DURING CATAPULTING
AND ARRESTING (N.A. Test Center, Patuent River, Maryland) Proj, TED No.

PIR SI-43108, 3 April 1959.

6,385
Anon.

1959

USAF PLANE CRASHES DECLINE SINCE 1955.

Av. Wk.

29 June 1959 p.83.

ABSTRACT:
Los Angeles, USAF aircraft accident rate has declined steadily
since 1955, despite the increasing number of hours flown in high performance
aircraft.

Maj. General Joseph D. Caldera, departing here for a new assignment
as USAF
deputy inspector general for Safety (AW June 15, p. 23), said the
number of
fatalities totaled 389 in 1955, but was down to 302 in 1958. If
the trend
continues as indicated in the first quarter 1959, 'the number of fatalities
could decrease to less than 200, he added.
The accident rate per 100,000 flying hours is similarly re'duced drom
4.0 to
2.8 in the first quarter of this year.
Most significant cause in the reduction in the rate is pilot education;
although the number of ejections in first quarter 1959 is 65% greater
than in
1958, pilot fatalities have dropped, he said. Each year sees a greater
number of flying hours in Century-series fighters with newly graduated
pilots
manning the aircraft, making the record more remarkable, Caldara
added.
Fuel contamination is still
a major headache in flying safety, he continued,
and the Air Force suspects fuel contamination could be a cause factor
in some
of the undetermined crash causes which make up 18% of Air Force
flying accidents. One manner in-which the contamination problem -isbeing tackled
is
through continued emphasis to fuel handlers of the importance of
their jobs.
Gen. Caldara said a large procurement of fuel filtration equipment
is in the
offing pending the outcome of service tests on such equipment now.
Major
emphasis will be removing water in solution from JP-4 and JP-5.
Brig. Gen. Walter E. Arnold will assume Caldara's former post as
director of
flight safety research, Norton AFB, Calif.

6,386
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1960
ANNUAL REPORT,
Crash Injury Research).

I APRIL 1959 to 31 MARCH 1960.

(Automotive
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1960
ASCENT INTO TIE HIGHEST STRATA OF THE ATMOSPHERE
Deutsche Flugtechnik 1960(3):76-77

ABSTRACT: This is the narrative account of the unknown author's
visit to an
unidentified laboratory for high-altitude flying, obviously in the
USSR.
The

0l,873
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In the-pressure chamber a test
guide was the Candidate of Medicine, Modest Vakar.
The author could see on the X-ray screen the dog's skin
was made with a dog.
lift several centimeters under the effect of the reduced barometric pressure.
The next
Upon completion'of the test the visitor was shown the unharmed dog.
A decompressiom
test in the pressure chamber was carried out with Aleksey Grachev.
This
was simulated with Aleksey Belokonev in the decompression pressure chamber.
of
the
next
stop
The
of
armor-glass.
hult
of
a
cockpit
a
model
was
chamber
A test was made with Ivan Kachur. The
visitor was at the acceleration lab.
author noticed on Kachur's pressure suit the special rubber pockets over the
abdomen, on the thighs and the lower legs, filled with pressurized air to protect
the vital organs, to facilitate the blood circulation and the heart functions on
the cent~ifuge, simulating the acceleration. The guide told the author about K.
Ye. Tsiolkovskiy's idea of placing the pilot into a liquid as a protective means
against the acceleration forces'. Test animals did thus stand a thousandfold
pressure over short periods.
(CARl)

6,388
Anon.

1960
BIBLIOGRAPHY OF RESEARCH REPORTS AND PUBLICATIONS ISSUED BY THE
BIO-ACOUSTICS BRANCH.
(Aerospace Medical Lab., Wright Air Development Div., Wright-Patterson
Dec. .1960.
Air Force Base, Ohio)

CONTENTS:
Sound sources and noise fields
Sound propagation
Acoustic instrumentation
Noise control

--

general

Noise control structures
Hearing and physiology of the ear
Speech
Biological and psychological effects of noise
Ear protection
Mechanical characteristics of the human body:
Effects of vibrations and shocks
General noise guides and criteria
Bionics

6,389
Anon.

(Flight Safety Foundation, Inc.)
CRASH INJURY; CRASH WORTHINESS.
- 1960
Army Aviation Safety Final Report TREC TR-60-77, Av-CIR-70-O-128.

6,390
Anon.

DESCRIPTION OF TPE EXPERIMENTS PERFORMED DURING THE
1960
FLIGHT OF THE SECOND RUSSIAN SPACE-SHIP SATELLITE.
Pravda, 4-6 Sept. 1960.
R.A.E. Translation No. 921

K
,/

.- 1,874 .
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1960 DETERY[INATION OF TEST INSTRUMENTATION REQUIREMENTS FOR BIOLOGICAL
AIRBORNE AND ASTRONAUTICAL TESTS: REQUEST FOR (Air Crew Equipment Lab.,
Naval Air Material Center, Philadelphia, Pa.) Proj. TED no. NAM AE-1403.1
rept. no. 2137, 28 March 1960, ASTIA AD-234 091

ABSTRACT: A description of electrodes suitable for obtaining ECG records when
worn under protective clothing during prolonged exposures in adverse environThe manner in which these electrodes were
mental conditions has been given.
The electrodes were
applied to the surface of the body was also indicated.
found to give clinically acceptable ECG recordings during tests lasting over 12
hr. During this time, subjects dressed as shown in enclosure (5) were exposed
to very warm and humid environmental conditions. After wearing these electrode4
for 46 hr, a subject having fair, thin skin showed no skin changes other than
After removing the electrodes,
a moderate reddeixing at the areas of contact.
these reddened areas disappeared within 6 hr. In no case, when these electrodes
were used, did any of the subjects report discomfort arising from the electrodel
or the lead wires. (Author)

6,392
Anon.

1960
DOGS ADJUST QUICKLY TO FLIGHT.
TASS, Radioteletype in Russian to Europe (Moscow),
0110 GMT.
(translation.
Excerpts)

22 Aug.

1960.

ABSTRACT:
P. Fedorov reports that television observations were conducted
from the moment the spaceship was launched and practically to the beginning
The dogs were reported to have pricked up their ears and
of its descent.
During the first
looked 'with perplexity into the inside of the cabin.
As the speed of the ship increasseconds the dogs felt uneasy and agitated.
ed they were gradually pressed to the floor by the increasing force of
gravity. Strelka pressed down with her paws, tried to resist, and looked
The
from side to side with alarm. Then the animal stood stock still.
ship was in orbit. After great changes in the load the condition of weightThe cogs "hung" in the cabin.
Their paws and heads
lessness was reached.
hung down weakly and at first sight the animals appeared lifeless. Having
During
accustomed themselves. to weightlessness, the animals began to eat.
the day they got worried from time to time, but they gradually settled down.

6,393
1960 IN THE EARTH'S ATMOSPHERE
Anon.
Vozdushnogo flota 11: 95

-1,8756,394
Anon.

1960
EJECTION SEAT STUDY.
(Naval Aviation Safety Center, Norfolk, Va.)
June 1960.
ASTIA AD-238 492

ABSTRACT:
A statistical analysis is presented showing the degree of personnel
injuries sustained during ejection from disabled aircraft.
Factors analyzed
include altitude, speed, seat systems, attitude, and types of emergency.
Ejection frequency and fatality rates per 10,000 hours flying time are also
presented. A comparison is made between injuries resulting from ejections and
bailouts.

6,395
Anon.

1960
FLIGHT CONTROL STUDY OF A MANTNED RE-ENTRY VEHICLE
(General Electric Co., Philadelphia, Pa.)
WADD TR 60-695,
AF 33(616) 6204, Proj. 8225, July 1960,.
ASTIA AD 249 400.

Contract

ABSTRACT: Appendix V shows how a variable drag device can be used to limit the
maximum deceleration.
The results presented hcrein should be helpiul in
evaluating the utility of variable drag devices in terms of human tolerance to
deceileration and the thermodynamic and mechanical feasibilities of specific
types of devices.
(Author)

6,396
Anon.

1960
LNDEX ON ENVIRONMENTAL TEST EQUIPMENT IN GOVERNMENT ESTABLISRHENTS
(Director of Defense Research and Engineering, Washington, D.C.)
Dec. 1960.
ASTIA AD 252 715.

ABSTRACT: The index, compiled by the centralizing activity for shocks, vibration
and associated environments, includes a list of the test facilities and equipment available at Army, Navy, Air Force, and non-military establishments.
It
is intended to acquaint scien~.sts and engineers with the existence of these
facilities and prevent u-necessary exrenditures for environmental test equipment.
Part I lists the items cf test equipment at the several establishments and some
information on performance capabilities.
Part II lists the performance details
of certain commercFl ranges of test equipment.

6,397
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1960
PROBLEMS OF SPACE FLIGHT.
Koaso-ol'sktva pravda, 2 Dec. 1960,

p. 2, cols.

1-4.

ABSTRCT: Experiments with dogs have proved that the future space pilot must be
placed in a position whore the force of overload will be felt in th direction of
chest to back ... The cabin, acting like a gyroscope in space, will maintain the
sam.e position for the pilot... The problom of overload has also been studied by

* 1,876
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observing other animals such as the giraffe, in which special heart muscles
pumping blood to the animal's head were found to overcome the "natural overload"
created by the distance between the heart and the brain.' Bears and pigs were
also tested since their bone structure in terms of "biological resistance"
resembles that of man... Tests have also been conducted with plants and organisms
which immersed in a fluid were found to survive the effects of acceleration ...
Weightlessness does not present a serious danger to life. Raving experienced a
state of weightlessness, =n wil.., however, be faced with serious problems of
readjustment after return to earth. Thus the necessity for creating artificial
gravity in the space cabin by centrifugal force... A number of tests have been
made in space with mice, hamsters, fruit flies, pieces of skin, and grains, to
determine the effect of radiation. Chemist are working on a protective agent
containing sulfur, albumens, vitamins, and hormones which, introduced into the.
organism, will increase resistance against radiation in space ....

6,398
Anon.

1960
PROSPECTORS OF GREAT HEIGHTS.
Pravda,(loscow) 189(14948):6
LC or SLA Trans.

60-19078

6,399
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1960 SATELLITE RE-TURNS SAFELY
FBIS, USSR & East Eurcpe, Nr. 163,

August 22,

1960.

6,400
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1960

SECOND SOVIET SPACESHIP

(Official Report)

Pravda 4: 3-4; Sept. 1960

6,401
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1960
$ERVICE TEST OF PARACH1UTE JUMPING FROM ARM1Y AIRCRAFT (H-37).
(Arctic Te.t Board, Fort Greely, Alaska)
Proj. No. ATB 3-430, 20 May
1960.
ASTIA AD 237 940.

ABSTRACT" The li-37 helicopter, whcen modified by the iiballation of the anchor
cable asscembly described in Sikorsky Drawing S1507-5120-C less the starboard
cable, will be suitable for parachute dclivery of a maximum of 16 combat equipped
parachutists under artic winter conditions.
When so modified, the H-37 helicopter will be suitable for consec'utivc delivery of standard type aerial delivery
containers from the door or from the external cargo hooi. *ollowed by parachutists
from the door under arctic winter conditions.
No requirement exists for the
starboard anchor cable under arctic winter conditions.
The requirement for
use of the static line protective shield will be limited and infrequent and
therefore the shield should be locally fabricated by using units as requited.
(Author)

-1,8776,402
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1960
SOVIET SPACE SCIENCE
Trans of mono. Stantsii v Kosmos: Sbornik Statei (Stations in Space;
Collected Articles) Moscow, 1960, p. 214-229.
(Joint Publications Research Service, San Francisco, Calif.)
Nov. 16, 1961
JPRS:
11154

CONITENI"TS:
Life in a Sputnik, by P. Isakov
Man Prior to Starting into Space, by E. Yugov and A. Serov

6,403
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1960
SPACE COCOONS FOR ORBITING ASTRONAUTS
i/EC 52(11):36A-39A, Nov. 1960

ABSTRACT:
A plastic foam cocoon designed to protect an astronaut during
re-entry, should it become necessary to abandon a disabled satellite vehicle,
contemplated by research engineers at General Electric.

is

6,404
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1960
VTOROY SOVETSKIY KOSMICHESKIY KORABL'
Soviet Cosmic Ship)
Izvestiya
no. 212, p. 3, 6 Sep. 1960

(The Second

6,405
AT SUPERSONIC VELOCITY
1961
Anon.
Sovetskaya Litva, July 28, 1961, p. 3.
Prepared by: Translation Services
Branch, Foreign Technology Division, WP-AFB, Ohio. FTD-TT-61-203/l
ASTIA AD 263 072
This is an article from the Russian Newspaper Sovetskava Litva.
discusses the characteristics of ejection seats and how they operate.

ABSTRACT:

It

6,406
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1961
AUTOMOTIVE CRASH INJURY RESEARCH SUMMARY REPORT.
Report 21.

Annual

6,407
Anon.

19Q1
AVIATION CRASH INJURY SYMIPOSIUM, U.S. ARMY CHIEF OF TRANSP.
(Cornell-Guggenheim Aviation Safety Center)

III
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1961
BIOLOGY AND THE COSMOS
Trans. of Nauka i Zhizn' (USSR) 28(6):6-9, 1961.
(Joint Publications Research Service, New YOrk, N. Y.)
Oct. 17, 1961
JPRS:
10553i OTS 61-28924.

CONTENTS:
The First Voyage to the Stars and the Problems of Space Biology, by
N. N. Zhukov-Verezhnikov.
Microorganisms in the Cosmos, by N. I. Rybakov.

6,409
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1961
BIOMEDICAL ASPECTS OF SOVIET SPACE RESEARCH
Trans. from Ekonomicheskaya Gazeta (USSR) 1961, no. 167, p. 3;
Sovetskaya R)ssiya (USSR) 1961, 19 Sept. p. 4; Izvcstiy4 (USSR)
1961, no. 18 4 (1 3 7 30)p. 6; Pravda, Moscow (USSR) 1961, no. 222(157 12)
p. 6; Pravda Vostoka (USSR) 1961, 13 Aug.
(Joint Publications Research Service, New York, N. Y.)
March 27, 1962
JPRS:
13244

6,410
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1961
COMPENDIUM OF ABSTRACTS 0' PAPERS PRESENTED AT THE SYMPOSIUM
ON BIOMECHANICS OF BODY RESTRAINT AND HFAD PROTECTION.
hiladelphia, Pa.)
(U.S. Naval Air Materiel Center,

6,411
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1961 DECELERATION OF SPACE VEIII LES.
In Tckhnika-Molodezhi (Meteor-Rocket)
(Science and Tech. Section, Air Information Division, Washington,
AID Rept. 61-51; 18 Apr. 1961.
ASTIA AD 255 793

D.C.)

ASST:ýr.CT: The electric charge on the noe of a rapidly flying body changes
thc in-cnK:ity of the body's deceleration
The use of this effect in the
dc'vel•u
-.t of a deceleration engine for space vehicles is discussed.
In
explainink
thc possibility of using the kinetic erargy of a space body for
dLceleracion, the reentry processes for both electrically conductivw meteors
and dielectric rmeteors are described.

6,412
Anon.

1961 DETAILS OF THE LEGENDARY F IGHT
(Kom.so0-ol 'skaya Pravda, v. 91 (11031), April 16, 1961, pp. 1-3)
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
Trans. No. MCL-1035, July 27, 1961, ASTIA AD 261 805

-
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DYNA-SOAR EJECTION SEAT AND SURVIVAL SYSTEM
1961
(Boeing Co., Seattle, Washington) Rept. No. 10-81000,
ASTIA AD 269 506L
10-81000, 15 Sept. 1961.

Rev.

B to Rept.

No

for
ABSTRACT: The design, fabrication, performance, and testing requirements
reported.
is
System
Survival
and
Seat
Ejection
designated
a type of equipment
in
It is designed for pilot escape and survival from the Dyna-Soar glider
other
when
or
instances when a satisfactory landing site cannot be reached
(Author)
conditions make an attenpted glider landing impractical.

6,414
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EL HOMBR2 EN EL ESPACIO EXTERIOR (MAN IN OUTER SPACE)
1961
Revista de Aeronautica (Spain) 21(245):275-282, April 1961

S. and
ABSTRACT: A resume of the man-in-space projects being conducted by the U.
(JPL)
USSR is presented.

6,415
1961 EVALUATION OF HUMAN SUBJECT REACTION IN THE FORWARD AND AFT FACING
SEATED POSITIONS.
(Naval Air Materiel Center, Philadelphia, Pa.) NAMC-ACEL-424

Anon.

6,416
THE FIRST FLIGHT OF MAN IN COSMIC SPACE
1961
Trans. from Izvestiva (USSR) 1961., 25 April.
(Joint Publications Research Service, .;ew York, N. Y.)
JPRS: 8238
lay 8, 1961

Anon.

ABSTRACT: Newspaper account of Gagarin's flight of 12 April 1961 containing
general nontechnical discussions on the design of the spaceship, medicobiological problems of spaceflight, and on the training of Soviet cosmonauts.

6,417
FIP.ST MAN IN SPACE
1961
stechnilcp (1iiin o~r -Scie-nce
uor5v
"Manned Space Capsule," ibid.
Anon.
See also,

Anon.
_

J--

9

April 12, 1961.
ABSTRACT: This article concerns Major Gagarin's space flight on
instruments
water,
and
supplies
food
It describes the equipment in the cabin,
and rockets and brakes for descent.

Anon.

.rCO,,.D COSMIC 5rIP
FI.IGIT OF Tr
1961
k,.trniik Akadi-.ii Nauk SSSR 10:10-17

A report of a press conference by the Presidium' of t.e USSR Academy
A'iT RACT:
of Sciences on Aug 24, 1960, two days after the flight of the second Soviet
A.V. Topchiyev related how the planeed program on the ship was
cosmic ship.
N.M.
carried out, described the passengers, and cited preliminary results.
Sisayakan described the biological program znd V.V. Parin discussed the mediqoO.G. Gazenko exhibited rats, mice, and the dogs
biological part of the program.
S.N. Vernov and L.V. Kurnosova discussed radiation experiBelka and Strelka.
(CAR1)
ments on the flight.

6,419
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FROM SPUTNIK TO XSTRONAUT
1961
Woiskowy przeg~lad lotniczyv1961(5):l-8

This feature article commemorates Major Y. Gagarin's successful
A3STRACT:
orbital flighat of April 12, 1961:and briefly describes all Soviet space vehicles
Gagarin's
launched during the last 3 , years preceding the manned orbital flight.
of
the
test
for
a
launched
ships
space
two
Vostok-type
flight was Oreceled by
the
observe
was
to
the
flight
during
task
G~garin's
equipment.
landing
capsule's
earth, the sky, and the lower layers of the atmosphere, as well as his own physiSensors attached to his body
etc.
cal reactions to acceleration, lightlessness,
The data showed that accel'
recorded cardiac currents, respiration and pulse rate.
changes in his pulse rate and respiration.
eration and deceleration caused little
During weightlessness, his pulse and respiration rates returned to nearly normal.
It can be assumed that manned space flights' to the moon and other planets will
(CARl)
come true in the near future.

6,420
Anon.

TUE FIRST
-A GREAT EVENT IN THE SCIENCE AND HISTORY OF 'ANKIND
1961
PROBLEM.S
CLINICO-PHYSIOLOGICAL
(CERTAIN
COSMOS
TILE
INTO
MAN
OF
FLIGHT
Klinicheskava Meditsina (Moscow) 39(7):3-5
CONCERNING COSMIC FLIGHT OF MAN)
July 1961

Thia article discusse6s Major Yuriy Alekseyevich Gagarin's flight into
au1
T
ABTR
space, an event which the comb1ned efforts of scientists, engineers, designers,
medical men, biologists, psycho l'ogists, and other workers in the Soviet Union
It also includIe• some comments made by Gagarin after his flight.
made possible.
The human descent, re-entry, and°safe landing of Gagarin prove that a human is
This article is concluded with
able to tolerate this complex s'tage of flight.
therapeutists,.,neuropathologists, surgeons, and specialists in
an appeal to all
other fields to cooperate actively with physiologists in their attempt to solve
(CARl)
the problems of aerospace medicine.

ABSTRACT:

6,421
,k2

..iI
,Aviatt ion

G(IISSCM RUPORTEI
ON SECOND MR FLIGHT
-tid:
rl. Spilc,: Tt( ;•,,.
75(E):60-64.,

Aug.;

7,

19t,,I

A:s',1'iACT:
Excerpts from tihe official NASA transcript of Cartain V. I. Grissom's
report of his flight and reactions are contained in.this article.
(JPL).

6 422,
Anon.
1961
INSTRUMENTATION BIBLIOGRAPHY
(Ministry of Aviation, Gt. Brit.)
Rept. No.
ASTIA AD 253 s46

TIL'BIB/50;

Jan.

1961.

:ABST'.CT:
This bibliography contains material on the'following subjec~s:
general instrumentation; calibration; combustion; electrical and eleccronic
devices; test facilities;
accelerometers; computers; displacement .ý.:.'Urements;
flow -.easurement and control; pressure and thrust measurement; recor(ing; shock
and vibration; strain gauge reasurements; temperature measurement; and time
measurement.

6,423
Anon.

19.51
LA PREMIERE EXPERIENCE BIOLWGIQUE SPATIALE FRANCAISE
(THE FIRST
FENCd BIOLOGICAL SPACE EXPERIENCE)
Homme et 1'espace (Lausanne) No. 8-9-5355. Nov.-Dvc. 1961

AIBSTRACT:
A rat (11 ctor) herTrmetically sealed into a compartment of the Veronique
rocke!t was launched to an altitude of 110 kilometers.
Throughout the flight, the
physiologica/ parameters (brain, heart, and muscular -ctrvities),of
the anima l
subjected to acceleraions were telemetered and registered on the ground.
PhysioIn`
.
113r-- of --- -at permits th-• ru
` "€he evenrual r~pprci,,.-inn nf
the
.
on the animai body.
(J. Aerospace Meu-..
e
33(11):1391, Nov. 1962)

6,424
Anon.

1961
LA RELAZIONE UFFICIALE SUL VOID SPAZIALE DI TITOV
(Official
Account of Titov's Space Flight)
Oltre il cielo (Rome),
5(90):292-296, 1-15 Oct. 1961, (in Italian)

ABSTRACT:
The successful launching into space of the spacceship-sputnik'
"V'ostok 2" on August 6, 1961, was manned by the Soviet asitronaut, Gherman
Stefanovic Titov.
The flight lasted 25 hours and 18 minutes,.- Discussion is
presented on the spaceship's structure and equipment; means of radio- and telecommunication; direct television and motion picture recording of the astronaut's

bt!,avinr 'J•r•;

the. flight, montored simaltancously with registrations of

phy'siological finct••ns

(temperature,

back to earth; environmental conditions on board

"arometric pressure,

etc.); the' weightlessness encounterc-d

during the flight and its effects on blood circulation, respiration, work
capacity, and ves~tibular apparatus; radiation protection- and the astronaut's
impressions of the flight.

I

6,425
Anon.

LIFE SUPPORT SYSTEMS: SOVIET LITERATLURE
1961
(Monthly rept. no. 7 for Oct/Nov 61 on AID Work Assignment no.
ASTIA AD 271 514
Dec. 1961) AID rept. 61-168;
62-19110
D.C.)
Washington,
Services,
Technical
(Office of

22

6,42b

Anon.

1960 LUNAR JOURNEY
Lancet (London) 1(7134): 1117-1118.

21 May 1960.

The physiological problems of or ital and space flight are briefly
A3STRACT:
the typical aviit on stresses of acceleration, low
(I)
revie-wed, including:
barometric pressure, and- temperature and hum idity extremes, for which adequate
prolonged weightlessness, tne
measure of protection are available; (2)
"brcakoff phenomenon," and primary cosmic radiation, abou't whici 15ltle is
known: and (3) problems of lunar flight which will require further aeveiop.7,ent
of existing techniques, such as increased acceleration stress, the men-al
strain of extended flight, the additional radiation hazard of the Van Allen
be' ts, and the necessity of the provision of large quantities of food and
oxygen

6,427
Anon.

1961
9

AXX:A:TD SPACE CAPSULES (USSR,

Tudor:inv es technika

HU:NARY)

(Hungarian Popullar Science J.)

(9),

8 Y.ay 1961

This article contains two sketches of Gaparin and his space capsule.
AZST:.'.CT:
The parts of tile space capule and interior of the cabin are pointed out in the
(CAM)
picture and described in the article.

I

6,428
Anc n.

1961
,M'jICINi AW,, SPACE FLiCV1a,
Trars. of Vsesou~izncoe ~~~&.v

~~tce'

'~.rt~.~'

Nauchnykh Znanii

Seriva

8.

ý'inlogivA

(Joint Fublications Research Service,
Aug. 14, 1961
JrIRS:
9939

,.ditsina

NFw York,

(L"SSR)

(0,:3-32,

!96"

N.Y.)

CONTENTS:
In Pldce of a Foreword, by N. N. Blokhin
The Role of Sp.ce Medicine in Providing for the Flight of the First
Cosmonaut, By V. V. Parin,
Fundamental Medical-Biological Problems if Space Flights, by 0. G.'
Gazenko'
Radiation in Cosmic Space, by S. N. Vernov.

6,429
Anon.

1961
MICE-BEARINC
Warsaw Polish Home Service.

ROCKET LAUNCHED IN KRAKOW.
11:05 G1IT.
11 April 1961.

(translation).

A 1STRR..CT:
(Txt) Two successive rockets of the mrct,-orological type were
launchý.d in thle Biedowska Desert nvar Olku~z.
One of them carried two white
mice in a sp,. cial container.
Thle first
ru.cket, weigning 10 kilogra-ms and
rmeasuring (-ne and a half meters in length, reached ;he planned altituau
zf
1,700 r.,eters.
The roc<et tri-veled at a speed of 55;. kilometeis andI hour.
At a ce'tain time the first
stage with the contairter separated from the
rocket and landed with its
passengers by a special )arachute.
The animals
felt
well after tht expeiirient.
The next experimrents, are to take place in
May.
The experiments, organized by the experimental aviation and rocket
technology circle of the Krakow Aero Crub, take place under the auspices of
the Po.jih Astronautical Society and Krakow scientists.

b,430

Anon.

1961
MISSILE "DRAG" BALLOON
Spaceflight 3(3):112, May 1961

ABSTRACT:
Coated fabric balloons which inflate in one-tenth of a second have been
developed for a high-altitude recovery system designed to control deceleration of
re-entry vehicles.
(JPL)

6,431
Anon.

1961
NEW INDICATIONS IN SCVIET SPACE TECHNOLOGY (Science and Tech. Section,
Air Information Div., Washington, D.C.) AID rept. 61-40; 28 March 1961;
ASTIA AD-254 409

II.#

XCC.Y
Y••T

.''MIC;ES'.COO

POIT:TA

.:

PRObhLMY
VRIST'UIEL '"OSTI ('2DLXO-F IcLCU;iCE..;KIE
ProblerLs of
r

Togt

-o'Reality(Bio-M,.jical

,Cosn:ic FI.9i.t )' Vc'. rn-Med. Zl;:ir. (Y.oscow), 1b61, no. 5 pp. 3-12
Also in U.S. Joint Pu,•,lication Research Service, Washington, D.C.
Trans.

No.

10052 (1374-N/42),

Aug.,

1961.

This is d scientific review of pre2pdrations for the man-in-orbit
ABSTRACT:
ilights carrying
Rocket and satellite
flight on April 12, 1961.
satellite
flight dynamics,
concerning
problems
biological materials were used to solve
changes, lack
temperature
meteors,
space,
physical characteristics of outer
to cosmic
subject
being
After
environment.
cabin
internal
and
of atmosphere;
radiation durirg f flight, acceleratea growth and gemination were shown for
Also, there was an increase in the
onion and Nigella steds after flight.
frequency of chromosor.Al aberations in root cells, bone marrow cells of mice,
Furthermore, trE frequency of dominant and
and growth points of plants.
recessive lethal factcrs in Drosophila was increased after a 24-hour satellite
A complete ecological cycle is discussed for space flight with a larger
flight.
crew.

6,433
1961. PARIN ON COSMONAUTS, SPACE DOGS
Anon.
(FBISUSSR & East Europe, Nr. al, April 27, 1961)
in
mascow -- The dogs which have taken part in space flights are still
ABSTRACT:
excellent health and their journey into space his had no harmful aftereffects on
Parin today, appearing on Moscow
Vasil
them, said Soviet medic3l scieitist
Parin stressed that So',iet
television program devoted to the conques, of space.
creatures into orbital
living
pla.-ing
of
capable
vehicles
technology had creý,-ed
flight and that both the stages of acceleration and deceleration had caused no
Academician Parin said that apparently for some time to
harmful aftereffects,
Outlining the requirements
come cosmonauts wo'ild be qplected from among pilots.
to he met by a cosmonaut, Lhe scientists said that he must possess tne same
Speaking about Yuriy Ca.:arin's
qualities as those possessed by Yuriy Gdgcrin.
that it had been carried out
said
Parin
preparation for tne flight, Academician
out with "large
carried
were
tests
the
all
and
program,
a
big
to
according
endurance margins" exceeding in severity those conditions which Gagarin was
Parin said that Gagarin's spice suit
likely to encounter during the flight.
incorporated special transmitters with the help of which all the data on the
Academician
condirion )f his body during the flight were transmitted to earth.
Par-in said that in future flights into unexplored cosmic regions the first
explorers would apparently again be man's four-legged friends - dogs.

Anon.

61-24
PERIODICAL REPORT ON AEROýEDICINE IN THE USSR:
1961
Rept.
(1126th USAF FAG, Arlington Hall Station, Arlington 12, Va.)

1452577

a) Contents of a book on the psychology
This is a report dealing with:
ABSTRACT:
of the flyi:;g profession, b) Comparative physiological study of tolerance to
3) The Sixth Congress of the Ukr. Society of Physiologists,
radial acceicrition,
,(CARI)
and manned space flights.
training
and d) Astronaut

. II.
SPACE
I1,ULY-SEiTE,:1iR
9..61' Q-ARTERLY UFVI•U OF APL ACTIVITIES
Ex?:.,&PRATION AND RESEAKCH AND DKV LA)P.Or,'T (Applied Physics Labs., Johns

A:.

Hopkins U.,

'.;,vfr Spring, Nd.)Contract NOrd-7386,

ASTIA AD-327 457

6,436
Anon.

1961
RAT FLIGHT PROVIDES DATA ENCOURA-hNG FOR MAN
Nissile & Rockets 8(21):42-43, 22 May 1961

6,437
1961
(U. S. Army)
Anonymous
RELA7IONSHIP BE1WEEN IMPACT VARIABLES AND INJURIES SUSTAINED IN
LIGHTPLANE ACCIDENTS.
(Cornell-Guggenheim Aviation Sifety Center, New York)
ASTIA AD 263 676L
August
AvCIR 61-5
Impact conditions are related to injuries sustained by 248
ABSTRACT:
Seat tie-down and belt restraint
occupants involved in lightplane crashes.
,lo-re considered effective and structural collapse was generally not
Ijury severity
extensive, vyt one of every four occupants was killed.
fatality rate, and incidence of injury to all areas of the body-except
the lower torso and t.,,racic-lumbar spine-were directly related to impact
velocity and to angle of impact but inversely related to stopping distance,.
Lumbar and thoracic spine injuries occurred more frequently in low-angle
It was concluded that crucial injuries
long deceleration crashes.
largely stem from flailing of the body against injury-producing structures
belt restraint is thus seen to play
within the occupant's environment.
The need for additional
only a moderate role in reducing injury severity.
(AUTHOR)
i,
afety measures is emphasized.

6,438
Anon.

REVIEW OF AERONAUTICAL AND SPACE MEDICINE (SELECTED AITICLES)
1961
(Rome) 23:347-436, Sept. 1960
Riv. Med. Aernnaut
ni
Intelligence Ctr., Wright-Patterson AFB, Ohio,
(Aerospace lechni'
Trans. No. MCL-787; ASTIA AD-259 594; April 25, 1961)

CONTEN'TS:
'Vacca, C. & L. Vacca, "Modification bf the Electrocardiogram of Albino Rats
SurJected to Tangential (Transversal) Acceleration Before and After
Splenectomy."

6,439
Anon.

1961 SOVIET LITERATURE ON LIFE SUPPORT SYSTEMS (Science and Tech. Branch,
Aerospace Information Div., Washington, D.C.) AID rept. 61-156, 30 Nov. 61,
ASTIA AD-269 794

6,440
Anon.

SOVIET SPACE SCIENCE
1961
Trans. of Priroda (USSR) 50(9):9-10, 54-60, and 75-77, 1961.
(Joint Publications Research Service, San Francisco, Calif.)
Dec. 21, 1961
JPRS:
11706.

CONTEN`TS :
Another Victory of Soviet Science and,Technology Laboratory Animals, by
A. I. Metelkin
In the Name of Science, the Homeland, and the Progress of Mankind (Press
Conference).

6,441
Anon.

1961
SOVIETS INDICATE BIG PROBLEMS IN SPACEMAN'S WAY.
Colum)us" Di2La tch, March 10, 1961

ALDSTRACT: Two Russian scientists indicated Lhat despite Soviet recovery of another
soi•Icc ship with a dog inside, zrrjor problems remain to be solved before a Soviet
...ua is shot into space.
Ivan Maiskly, director for the Experimental Biology Institute,

ahd Vasil Parin of the Soviet Academy of -edical Sciences agreed that weight-

lIcssness is a major problem,of manned space flight.
Par.in said Russian scientists
have been getting "interesting data" on how living organisrs are affected by such
unusual irritants as vi2ration, stress, and the extreme noise of rocket engines.
(CARI)

6.442
Anon.

1961
SPACE ýEDICAL SYMPOSIUM HELD IN CONJUNCTION WITH THE XIth INTER:NATIONAL ASTRO.:AUTICAL CONGRESS, STOCKliOLM, SWAEDEI;, AUGUST 15-20, 1960
Aztronrutik (Stockholm)
2(4):213-324

ABSTRACT:
This issue of the journal contains 13 papers or abstracts on aerospace
i
are -abstracted separatly.-------.
-ersXac
Med-M
d. cine .
33(8):1030, Aug. 1962)

4

-
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6,443
1 61 SPACESHIP CAPSULE
Anon.
Vestnik \'ozdirhnoý'o Flota, no. 1,

1961,

95.

TL504.V4b

ABSTIACT: The best solution for protecting man from the effect of over-loading
and appreciable angular acceleration is an anti-g force detachable capsule.
The capsule should be provided with a special device for automatic regulation
of the position of the astronaut so that the accelerations originating during
the flight will always be in a direction perpendicular to the axis of the hu.-man
body.

6,444
1961 SURVIVAL IN SPACE
Anon.
Interavia
(Geneva), 16 (12): 1651-1653.

Dec.

1961

In -; space vehicle, the following problems are met with which do
ABSTRACT:
(1) the absence of any
not arise with either a jet aircraft or a submarine:
medium which can be used for propulsion or in the life support system cycle;
(2) new environmenta'l influences, e.g., cosmic radiation, reduced magnetic
fields, meteoritic storms; (3) re-entry into the Earth's atmosphere; and (4)
Despite extreme stresses, such as high accelerations, noisc,
weightlessness.
vibration, heat, reduced external pressures, and emotional stress, astronauts
czn undertake an impressive work program of making decisions, carrying out
Included are a tabulation of the presenL
observations, and executing repairs.
state of knowledge in the life sciences, a picture of the Mercury capsule, and
a record of astronaut Shepard's pulse and respiration rate during Mercury flight.

6,445
1961 A rARLE OF E UIVALENTS OF A'CELERATION TERWMVINOLOGIES
Anon.
Commiittee, Aerospace Medical Panel, AGARD, 1961)

(Acceleration

6,44b
Anon.

A TABLE OF EQUIVALENTS OF ACCELERATION TERMLNOLOGIES.
1961
Rivista di medicina aeronautica e spiziale (Roma) 24(4):644-651, Oct.-Dec:.'961

A Table of Equivalents of Acceleration Terminologies is presented which
ABSTRACT"
has been prepared by the Committee on Acceleration of the Advisory Group for
In this table
Aeronautical Research and Development, Aero Space Medical Panel.
the terms are grouped as to the type of acceleration, the body axis concerned,
The Committee recommends
and the physiological consequences of acceieration.
the following:
(1) that writers and researchers in the field of acceleration
related to mammialian subjects restrict their descriptive terminologies and sym.nbols

to toso, contained in the table; (2) that the table býe used a.,, a ready reftr~ncv
for equivalent translation of acceleration terminologies;
(3)
that largv G -e
used as the unit of physiological acceleration at ail times; and (4) that the

metric system be, used in applying these acceleration terminologies and symbols.
(
Aerospace Medicine 33(8):1036, Aug. 1962)

6,447
Anon.

1961
Tudom-n,

T imETABLE FOR ASTRONAUTS
e s t• chnika 1961(1): 16

IN 1961

ABSTrACT:
The article deals with astronautical events to be expected in 1961.
The author predicts the possible achievements of space navigatio'n.
Tie most
eagerly expecced event is'the first
ranned space fl:ght.
Further experiments
will be conducted on the psychological aspects of manned s,,ace flight to determine to what extent the spaceman can maintain his composure and deliberation, .dnd
what can be done to influence his state by drugs.
The author discusses research
on nutrition, sleep during weightlessness.
He also discusses the problems
involved in landing on the Moon or Venus or Mars.
(CAR1)

6,448
Anon. 1961 VOSTOK DETAILS
Flight
79(2721): 586, 4 May 1961

ABSTRACT:
The Soviet satellite
1961, are described.
(JPL)

Vostok and Major Gagarin's flight of April 12,

6,449
Anon.

1961
VOSTOK II STEERING EXPLAINED
FBIS USSR & East Europe, Nr. 155, August

11,

1961

ABSTRACT:
Berlin--The Society for the Dissemination of Scientific Knowledge and
the GDR Astronautical Society this afternoon arranged a discussion with journalists
about Major Titov's space flight.
The scientists and technologists made clear
that the reports concerning steering of the spaceship by the pilot have been misunderstood.
In the view of the German experts, these steering operations could
hardly have been concerned with changing the orbit.
For various reasons it would
be inexpedientto- hange the dithnoft--gt
of a spaceship which has- seen
on a precalculated orbit.
On the other hand, there was a need for later corrections in the position of the spaceship axis in the light of changes brought about
by physical conditions in space.
This can be done automatically, as with all the
unrr'anned artificial
earth satellites
which have been brought back, or by hand
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6,450
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1961
M:ITED STATES ARMY AVIATIO:- CRASh 1,WJLRY RESEARCH
(Aviation Crash Injury Research, Phoenix, Ariz.)
AvCIR 6i-20,, 44-1?7-tc-707, Sept. 1961.
vS-LIA AD 275 1b4-L

A:,STRACT:
During this year of the prog.rai;ý of Army Aviation Flight Safety,
addcd c.,masis was given to fuilscale dynamic e.rash testing of aircraft and
intensivc! act4vx~c were carried'oN,,n statistical
analysis, wnile at the
bare tim.e continaing the work in thc, t'?aining of crash injury investigators
and field investigdtion of Army aircraft accidents.
(Author)

6.451
Anon.

961
1';Pý,ECEDENT.:) CO:Q12.ST OF TIHE FC!,CES OF NATLi•E (SELECTEL
ARTICL,).
Trans. of 5 selccted articles, from,Priroda (USSR)' 50(5), 1961.
(Joint Publications Research Service, New York, N. Y.)
Sept. 14, 1)61
JORS:
10166

6,452
Anon.

1962
FLIGHT)

BIOLOGISCHE GEFAJiREN DER RALI-TAHRT
(BIOLOGICALDANGERS
Weltrii-mfahrt (Frankfurt) 13(2):50, March 1962

OF SPACE

ABSTRACT:
A brief editorial dcscribe. thc dangers that may a'rise for life onr
earth upon return of a space ship contamir.ate( with extraterrestrial orga-i •m.
Effective decontamination procedures should be developed before space travy'A and
tarried out .efore launchin ' the space vehicle to prevent passage of terre'trt-l
orgarisms into space anJ before rcdntr"
A model of -.uch a sterilization -'ant
has been built and tested,
-mploying as the chemical agent a mixture of c"h%. .,ne
oxide and frcon-12 gases.
Other methods include ultrasound, irradiation, dry
heat, chemical disinfection, extremke cold, dehydration, and mechanical abrasives.
(
Aerospace Xedicine 33(11):1391, Nov. 1962)

-

1,890

-

6,453
1962 EARTH-SPACE-EARTH (SELECTED ARTICLES)
(Foreign Technology Division, Wright-Patterson AFB, Ohio) FTD-TT-62-1416/l+2
11 Oct. 1962 ASTIA AD 292 224
Trans. from: Zemlya-Kosmos-Zemlya, (Sbornik Materialov, Opublukovannykh
V Gazete "Pravda" Izdatel'stvo "Pravda", Moskva, Issue Nr. 24, 16 Aug. 1962,
96 pages), pp. 10, 13-14, 27, 30-31, 45-46, 47, 51-52, 56-57 and 51.

Anon.

I

ABSTRACT: This publication contains detailed accounts of the launch and fli-,':t
Telemetric data of the health of the astronauts aze
of Vostok-3 and Vostok-4.
included along with reports on the effects of weightlessness and activity and
eating reports.

6,454
Aion.

ABSTRACTS.
ENVIRONENTAL EFFECTS ON MATERIALS AND EQUIPMENT.
1962
1.
SECTION B. VOLUME 2B, NUMBER
(Prevention of Deterioration Center, National Research Council,
ASTIA AD 283 811.
Jan. 1962.
Washington, D.C.)

ABSTRACT: Section A: Reports information on environmental factors, their
effects on materials and equipment, materials resistance, corrective or
Section A is the successor to the
preventive measures, and test methods.
Prevention of Deterioration Abstracts, a qervice covering the identical
imilar in treatment t¢ Section
Section B
area of interest since 1946.
with physical and engineernately
predo
dealing
A but presents information
ing considerations--mechanical shock and vibration, thermal extremes, vacuum,
magnetic and gravitational fields, natural radiations found in space, dissociated and ionized gases, meteoroids and meteoric dust. Section B is a continuation of Environmental Effects on Materials and Equipment, Volume I which
(Author).
commenced in January 1961.

6,455
1962 FROM GROUP SPACE FLIGHT TO A MOON-FLIGHT
Anon.
Ripules, No. 10, pp. 8-9, 1962
Two
ABSTRACT:, The significance of Vostock 3 and 4 spacecraft is discussed.
(1) The human body can function satisfactorily
main lessons were learned:
under conditions of weightlessness for several days; (2) It is possible to put
The specially prepared food,
two spacccraft into al;aost identical orbits.
liquid containers, oxygen supply, the removal of carbon dioxide and water vapor
from the air, the possibility of high-energy radiations and the need for televisIn connection with future space
ion transmitters in spacecraft are considered.
(1) In flights of several
flights the following points are briefly mentioned:
(2) The food
months duration, the regeneration of water must be considered.

4

-1,891

-

supply problem can be mitigated by cultivating chlorella algae aboard the
spacecraft.
(3) The problems arising in connection with earth-moon-earth
spacecraft.
(4) Assembly of stations in space and the possibility of constructing
these stations from the Vostock rockets themselves.
The latter solution- would
greatly reduce the problems of payload.

6,456
Anon.

1962
LECTURES IN AEROSPACE MEDICINE 8-12 JANUARY 1962.
(School of Aerospace Medicine, Brooks AFB, Texas)
ASTIA AD 281 775

CON`TENTS:
Eistory and background of astronautics
Occupational medicine at the launch site
Selvction and stress testing of astronauts
%ioiogic effects of high energy practices in space
Physiologic necessities in simulated lunar flights
Biomedical monitoring in-flight
Yei-,htlessness: a physiological problem in space
:,ewer aspects of subcellular photosynthesis
3io-instrumentation for space flight
What can ran contrinute to operations in space
,-15 operitions in pre-lunar studies
Response ,f mar=.alian systems to non-uniform space radiation dose
Bio-astro autic support of the X-15 and Dyna-Soar
Interplan. tary environment
Extraterrestrial life
Propulsioa systems for luvar operation
ifcects o1 particulate space radiation
Ocular
n.%Iicorii. of roon base atmospheres by gas chromatography
q'oe ecolo ic profile of tho rmoon
Soil-less g-rdLning on the moon
'Th.e lunar cru.st for life support
W,10 owns i"!e ro00;

The lois

ic of re-launch from the moon

6,457
Anon.

1962
XIDICAL AND BIOLOGICAL ASPECTS OF USSR SPACE FLIGHTS
Trans. of !editsinskii Rabotnik (USSR) 25(72):3, Aug. 17, 1962.
(Joinr Publications RLsearch Service, Washington, D.C.)

Nov.

16,

1962

CO'TEL.'NS:
Progress i:

JPRS.

space medicine,

16 27

By I. Akulinichev

Radio and Space Medicine, by G. Novikov
Cyberentics in Space, by A. Prokhorov and I. Zakharov
The Atmosphere in a Space Ship, by Yu. Ivanov
biological ProDlems in Astronautics, by A. Makarchenko.

/

-

1,892 .

6,458
6 fEB: SELECTED ARTICLES.
(MEDICAL WORKER) 1962 (VOL. 25)
1962
Trans. from Muditsinskii Rabotnik (USSR) 25:2-3, 1962, Feb 6.
(Joint Publications Research Service, New York, N. Y.)
14450
JPRS:
July 13, 1962

Anon.

6,459
NEWS OF THE ACADEMY OF SCIENCES USSR, BIOLOGY SERIES,
1962
NO. 1: SELECTED ARTICLES
Trans. cf Akademiva NauK SSR Izvestiya, Seriya Biolog-icheskava,
1962.
84-95, 102-105, 122-130 and 144-150,
(Join,: Publications Research Service, New York, N. Y.)
13562
JPRS:
April 24, 1962

Anon.

1962,
27(1):

6,460
Anon.

(Ninety-five 1lours in the Cosmos)
95 CHASOV V KOSOSE.
1962
In Russian.
Sept. 1962.
Priroda (Moskva), (9):5-7.

ABSTRACT: This is a brief account of the orbital fliahts of A.G. Nikolaev
The purpose
and P.R. Popovich in Vostok-3 and Vostok-4 on August 11-15, 1962.
of the flights was to test the effects of spaee flight on the humran organism,
the effects of weightlessness on his performance, and to carry 'out obsecvations
which might lead to improvements in space vehicle design, cor-unication systems,
Part of the time the cosmonauts took over
and gtuidance and re-entry systers.
Data are given on the average
manual control, part of the time they slept.
The
pulse rate (78-92, less during sleep) and respiration rate (12-20).
cosmonauts returned to Earth in good physical condition.
(Aerospace Medicine 34(8):769, Aug. 1963)

6,461
Anon.

1162 QLLARTERLY INDEX AND ABSTRACTS OF TECHMICAL DOCLUENTARY REPORTS (Air
Force Systems Command, Washington, D.C.) ASTIA AD-275 745

6,462
Anon.

SOVIETS INDICATE TITOV'S SICKNESS IN ORBIT XAY HAVE BEEN EXTENSIVL
1962
Aviation W.Žck and Space Technology, May 7, 1962, p. 35

ADSTRACT:

Soviet Maj.

during his orbital

Gi~eriran Titov last week mninimized the sickness he experienced

flight,

but other Soviet spokesrmcn strongly indicated that tihe

. 1,893
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cffects r..nv have. been more serious than has c,,en reported previously.
The first
signs oi
.LI-sickness were there... they m.anufacturcd thtemselves when I rade an
a:.ruvt mo,2mcnt of r.,y head," he said
'ut
my spirits were high, and my capacity
:or work wais not aiffected.
The best proof of this is that I completed my program."
In
,is
auto ioraphy,
Titov says flatly that the condition was serious enough
",o cause him to faint. This was contradictvd as an error in translation by Myron

Siharpe, the Am-.erican puhiishcr of the autobiograpiiy, who said the word "zamer"
should have .)een translated as "remained still'
rather than "fainted."
(CARI)

6,463
Anon.

.1962
SPACE k':TG•.!T
2 7'
US:,,
Trans. of "Nauka i ZA4-n
(Joint Publications Researi ... -rvicc,
14737
JPRS:
6 Aug. 1962

1962.

.

York,
Y"

N. Y.)

CO:;N ;•Ts:
The Biosphere in the Cabin of a Space S1:ip, by V. Bori.-ov and A. Serg,-ev
X.-rned Interplanetary Flights of Long D,;ration, by K. E. Tsiolkovskii
Lost and Restored Weight, by B. Viktorov

6,464
Anon.

1962 SPACE PROGR.\'3 S.
'NY
NO. 37-15, VOLU'fll II,
1 .'ARCH - *%Y 1962.
TliiL PLANE7A5X--INTF.RPLAN'TARY PRO;RAM (Jet Propulsion Lab., Calif. Inst. of
Tech., Pasad.na) Contract NAS 7-100

ABSTRACT:
Research and development activities are reported for the following
projects and components: Mariner R. Project, Mariner B Project, and Voyager
Project.

6.465
Anon.
J.

1962
SPACE SLMUILATION FACILITIES
Environmental Science 5(2):23-24, April

1962

A!;ST`_ACT:
The world's largest combined environmental test f.cilit-,
being uilt
at Edwards Air Force Base, California, feaýtures a 30 g zentrifuge with a lc.d
capacity of 30,600 pounds.
The environmental c'-:-.lex is designed to assuam.-,Ž any
c.rm-lination of acceleration, vibration, tL.;.:,craturre, humidity, and altitude.
It
integiates in one test system a large cent rifa;e acce , ratio,, test machin,
vibraion .xciter, and temperature and va&a.m, ci:anier.
Vibration .tresses and
-zorc-s
encountered by missiles and spacc raft durinn- tako-off and flight will
:e simulated by a shaker integrally mountc
to the test char--er.
A tabulated
zc0.-.7,arison of thermal vacuum test faciliti•.
and thc: s:ace unviron:.;cnt sirlalator

_s presented.

CAeCLOSac.. Mldicinr 33(l0):12,50,

Oct.

1962)

. 1,894
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6,466
°.naon.
1962
SURVEY OF FACILITIES FOR SPACE ENVIROXENT SI1%ULATIG.N
(Aerospace Res.arch and Testing Committee, Washington, D.C.)
ARTC Projuct no. 6-60 ATC.Report no. ARTC-30 April 1962.
AaSTR.ACT: The main body of the report is separated into 11 sections including
acoustic test facilities, vibration test facilities, human factors facilities,
.nd gc-;eral environmental test facilities. These sections explain thc
function of specific equipment for space environmental simulation. When
practical a sumnary table has been added to the section giving general
characteristics of th4 equipment.

6,467
knon.

UNPRECEDENTED TANDEM FLIGHT IN SPACE (PRINCIPAL RESULTS).
1962
Trans. from Pravda, Moscow (USSR)
no. 295(16151) p. 1-3, Oct. 22, 1962.
(Joint Publications Research Service, Washington, D.C.)
Nov. 6, 1962
JPRS:
16064

6,468
Anon.

(U. S. Army)
1961
U. S. AR:!Y G-91 RECONNAISSANCE JET FIGHTER ACCIDErT.
FORT RUCKER, ALA.
1 FEBRUARY 1961.
(Cornell-Guggenheim Aviation Safety Center,, New York)
ASTIA AD 263 675L

ABSTRACT: Report is made of crash injury investigation involving a U. S.
Arm'y G-91 aircraft to determine cause of fatality. Wreckage was examined
at crash site, photographs obtained, and reconstruction of the approximate
.1'nc=mat*cs of.the crash sequence made.
It was concluded that the fatal
injury was caused by a blow to the head and reconmmended that the ejection
scat, since it is designed to provide safe escape at all altitudes and
speeds, be utilized as an escape device in lieu of riding the aircraft in
a crash landing, with the exception, possibly, of crash landing on a
well prepared surface or runway.
(AUTHOR)

6,469
Anon.

( U. S. Army)
1960
U. S. A<..Y NATIONAL GUARD H-23C HELICOPTER ACCIDENT, PHOENIX,
8 DECZX:.Z 1960
(Cornell-Guggenheim Aviation Safety Center, New York)
Rept. no. AvCIR 61-3
July
ASTIA AD 2b3 674L

ARIZONA

A'STP_ýC:: A U.S. Army National Guard H-23C helicopter, Serial No. 56-2273,
crash.cc: on 8 December 1960 in a flat, unpopulated area north of Phoenix,
Arizor.a, while on a night proficiency flight.
At the time of the crash, only the pilot was aboard the aircraft.

-
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Ti.e h-licopter was extensively damaged and the pilot was thrown clear
A crash injury investigation
of ti., wreckage 4ithout sustaining injuries.
of tic accident was conducted on 8-9 December 1960 Aviation Crash Injury
Rta.crch (AvCIR) under the provisions of a U. S. Army Transportation
Rý:s.arch Co.=.and CuLLtrdct.
The investigation revealed that the latch
on the pilot's safety belt had not been securely fastened. As the
pilot flexed. forward at impact, the belt opened and he was thrown back;It was noted
first, feet-up, through the upper portion of the canopy.
during the investigation that there was no shoulder harness installed in
(AUTHOR)
the aircraft.

6,470
Anon

'1963 AN IMPROVED PRESSURE CUIT FOR X-20 PILOTS
Astrorlautics and Aerospace Ený.. 1(10):155

ABSTRACT: "--One th-it can be worn up to 36 hr without discomfort and
which will provide 257. more mobility than earlier models--has been
announced by the Air Force.
The suit features an immobile helme, like
that used in the suits of the Soviet cosmonauts; the pilot's head
can turn inside the helmet, which will have a .aider visual area than
Joints are eliminated by designing a " 9distorted angle"
earlier models.
inner fabric which will permit knee bends and other movements of the
arms and legs.
The suit itself is designed for a mixed 'gas mixture,
(607. nitrogen, 40%.oxygen) during orbital flight, but the pilot may
switch to 1007. emergency oxygen should cabin pressure drop, and the
suit will incorporate an emergency supply of pure oxygen sufficient
for Ii min, or equivalent to a free fall of 100,000 ft."

-
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VIBRATION
A

CELLULAR FRAGILITIES AND RESONANCES OBSERVED
1952
Ackerman, E.
BY MEANS OF SONIC VIBRATIONS.
Journal of Cellular-and Comparative Physiology, 39(2):167-190, April 1952t
ABSTRACT: Vibrating plate transducers have been developed which have sufficient
sonic output to produce cellular destruction from 200 cps to 20,000 cps.
These are convenient to use because their frequency can be varied and their
sonic output measured.
Using this equipment we ,find that cellular destruction obeys'the equation:
log N/N. -KVt
Where:
N. - the original cell concentration;
N - the cell concentration after exposure to the sonic field;
V - a number proportional to the space average of the peak velocit•, of the
diaphragm;
t - the time of exposure; and
K - the breakdown constant.
It is found for all cells that'K is independent of frequency throughout most
Although the absolute value of the breakdown constant,
of the audible range.
K, has no significance, the relative value for various cells is interpreted
Values of K, based on K = 1 for human
as a measure of mechanical fragility.
The values do not depend on the size along;
r.b.c., range from 0.01 to 16.
they are a quantitative measure of the mechanical fragility.
Pjar,,.cium species and Blepharisma have characteristic frequency range.,s in
Differential
wiich they are much more snsitive to the effects of the sonic field.
resonances
true
cellular
these
are
show
thdtL
species
of
two
on
mixtures
COUnt.9
Experiments on a
and not due to errors in measurement of the sonic ouput.
[lepharisma species with an; without its pe'licle show that the pellicle is
They also show that the pellicle reduces the
not the seat of the resonance.
rmechanical fragility by a factor of two.
One
The cellular resonances car be interpreted in terms of two cell models.
model considers the cell to lack rigidity, but to be surrounded by a membrane
This leads to values of 3 to 10 dynes/cm for the
with an interfacial tension.
interfacial tension. The second model, that of a cel surrounde@ by a rigid
shell, leads to a coefficient of rigidity of about 10 dynes icm . Since both
the values are plausible the evaluations of these constants are not inclusive.
Moxeover, overtones predicted by the theories are not yet found.

/
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2
Ackerman, E., J.J.
Reid, H. Kinsloe & H.W. Frings
1953
BIOLOGICAL EFFECTS
OF HIGH-INTENSITY SOUND WAVES.
(Wright Air Development Ctr., Air Research
and Development Command, Wright-Patterson AFB, Ohio) WADC TR 53-82,
Jan. 1953.
ASTIA AD 26848
ABSTRACT: Studies on the effects of high frequency and high intensity sounds on
bacteria and living animals and cells carried out by the departments of Physics,
Bacteriology, and Zoology and Entomology are describad and critically
discussed.

3
Ackerman, E., A. Anthony, R. L. Berger, A. J. Campanella, P. A. Danner, R. W.
Farwell, H. W. Frings, F. Oda, L. Tu
1957
SOUND ABSORPTION AT THE SURFACFq OF SMALL LABORATORY ANIMALS.
(Wright Air Devc 1 ^n'cnt Division, WrightPatterson AFB, Ohio)
WADD TR 57-461; ASTIA AD-130 946.
ABSTRACT:
This report describes the theory, equipment and experimental results
of the measurement of the acoustic absorption coefficients for the surfaces of
rats, guinea pigs, and haired and hairless mice.
These coefficients were measured
at The Pennsylvania State University by various methods in the frequency band from
onc to twenty kilocycles per second.
All experiments showed that the absorption
coefficients rise between six and twenty kc.
Those for the haired animals approach
ed 100%.
Hairless mice, on the other hand, had lower absorption coefficients.
These were still
appreciably higher than corresponding absorption coefficients for
humans.
The data for haired rats are consistently higher but in reasonable agreement with thosu obtained by others.
The acoustic absorption coefficients for both
haired and hairless animals in a randomly oriented sound field appear to be due
at least in part to the excitation of surface waves.

4
ACOUSTIC ABSORPTION COEFFICIENTS OF HUMAN
1962
Ackerman, E. & Fujio Oda
(Pennsylvania-State U., Universitv Park)
BODY SURFACES
0
'April 1962
Contract AF33(616)-2777 , MRL-TDR-62-36
387.
283
AD
ASTIA
Reverberation chamber decay times were measured with and without
ABSTRACT:
From these measurements
human body surfaces exposed to the sound field.
These
acoustic absorption coefficients were computed for human body surfaces.
were all small compared to similar coefficients for laboratory animals.
Typica
values for the absorption coefficients measured for human body surfaces were
Little variation was found from 1 to 20 kc.
in the range of 1 to 2 percent.
Measurements were not made outside of these limits. The results are discussed
(Author)
and compared with other values obtained by different methods.

-
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D.H. Eldredge,

H.E. von Gierke,

et al.

1953

BENOX REPORT: AN EXPLORATORY STUDY OF THE BIOLOGICAL EFFECTS OF NOISE.
(The University of Chicago)
I December 1953. ASTIA AD 24685
ABSTRACT: The BENOX group was organized to make ,a survey of existing
information, to conduct preliminary experiments, and' to make recommendations
as to the course of action to be followed in order that men can continue
to perform effectively in situations where intensity levels of noise are
very high.. Noise levels to which men are now routinely exposed are great
enough to produce temporary hearing losses and, if exposures are repeated
frequently over a period of weeks or months, to produce permanent damage
to the inner ear. Evidence of physiological effects other than loss of
auditory acuity has not been clearly demonstrated although excessive fatigue
occasional nausea, and loss of libido are comnmon complaints of men working
in noise.
The use of ear defenders to prevent excessive stimulation of the
central nervous system by way of the auditory and, perhaps, vestibular endorgans should provide partial protection, at least, from these more general
stress reactions which ippear to be taking place.

6
Ades,

H.W., A. Graybiel, S.N. Morrill, G.C. Tolhurst and J.1. Niven
NYSTAGMUS ELICITED BY HIGH INTENSITY SOUND.
(U.S. Naval School of Aviation Medicine, Pensacola, Fla.)
Proj. No. NM 13 01 99, Report No. 6, 15 Feb. 1957.
ASTIA AD 138 472.

ABSTRACT:
In order to study some of the extra-auditory effects of loud
noise, deaf subjects were stimulated by high intensity sound, both pure tone
of several frequencies and wide band noise.
In those showing positive
response to vestibular stimulation in one or more standard tebts, nystagmus
was regular consequence when the noise was of a sufficiently high intensity.
Curves are shown, comprising the thresholds at six frequencies of pure cone
and for the noise of a jet engine.
Dizziness and apparent movement in the
visual field were in some cases regular concomitants of nystagmus, in others,
less consistent.

Ades, H. W.
et al
1958
NON-AUDITORY EFFECTS OF HIGH INTENSITY SOUND
STIMUTATION ON DEAF HUMAN SUBJECTS
J. of Aviacion Medicine 29(6):454-467, June 1958
ABSTRACT:
Deaf human subjects were exposed to pure tone and wide-band noise
at sound pressure levels up to 170 db.
Subjective responses reported include
vibration, tickle, warmth, pain, and dizziness with some descriptive variants
of eacl.. Thresholds for each type of sensation have been determined for
3evera. subjects at each test frequency.
The most sensitive frequency
range for all the aforementioned sensations' is that of from 200 to 1000 cps.
/

I
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Noise of sufficiently high intensity is found to induce nystagmus in subjects
having appreciable residual labyrinthine function. Thresholds of nystagmus
in serveral subjects have been determined at each test frequency, and
frequency-intensity curves for this phenomenon are shown; lowest thresholds
(120 to 130 db.) are found in the frequency range of from 200 to 500 cps.
Subjective reports related to the nystagmus include feelings of dizziness
and observation of apparent movement when instructed to fixtte on a luminous
Hemorrhage of the tympanic membrane is a further consequence
vertical line.
exposure; the susceptibility to this damage varies individnoise
level
high
of

8
1958 NON-AUDITORY EFFECTS Cl HIGH INTENSITY
H.I.., AGraybiel, et ai.
HUMAN
SUBJECTS
ON
DEAF
STIMUIATION
SOUND
(Faval School of Aviation Medicine, Per,3acola, Florida) Project No.-NM 13 01,99,'
Rept. No. 5; ASTIA AD-208 011,

Ades,

Noise of sufficiently high intensity (such as that produced by jet
ABSTRACT:
It is
engines) is known to affect' sensory systems other than the auditory.
suspected that in some instancps this may have advetse effects on various
It is necessary that these noraspects of neural and neuromuscular functiun.
Since it is riot feasible
auditory effects of noise be studied systematically.
to expose normal subjects to high intensity noise to the extent required by
such a st-,dy, because of the danger of hearing lo.., deaf subjects were employea
as they have nothing to lose, acoustically speaking.
Several types of subjective responses were reported by deaf subjects exposed
These include vibration,
to pure tone and wide--band noise at SPL's up to 170 db.
Thres!,')1ds
tickle, warmth and pain, with some descriptive variants of each.
for each type of sensation have been determined for several subjects, at each
In general, when these thresholds are plotted a.s
of the test frequencies.
frequency-intensity curves, it is' noted the most sensitive frequency range is
from 200-1000 cps, the threshold rising rapidly at successively higher frequenries
above 1000 cps, and, in some cases, rising slightly'below 200 cps.
Objectively, noise of sufficiently high intensity is found to induce
nyst.gmvus in subjects having appreciable residual labyrinthine function.
Thresholds of nystagmus have been determined for several subjects at each test
The
frequency, and frequency intensity curves for this phenomenon are shown.
lowest thresholds (120-130 db) are found in the frequency range 200-500 cps,
Subjective reý)orts related to the nystagmus
rising rapidly above 500 cps,
include feelings of dizziness and observation of' apparent movement when instructed
to fixate on a luminous vertical line.
Incomplete data indicate thot damage to the tympanic membrane is a further
consequence of high levels of noise exposure, and the degree of this damage
varies from one individual to another.

. 1,900.
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1961
al.
Adey, W.R., J.D. French, R.T. Kado, D.r. Lindsley, D.O. Walter et
CENTRIFUGAL
DURING
STRUCTURES
BRAIN
DEEP
AND
EEG RECORDS FROM CORICAL
AND VIBRATIONAL ACCELERATIONS IN CATS AND MONKEYS.
IRE Transactions on Bio-Medical Electronics 8:182-188, July 1961
deep regions
ABSTRACT* Electroencephalographic records have been taken from
electrodes
implanted
chronically
,with
monkeys
of the brains of cats and
forces.
during centrifugal and shaking accelerations comparable to booster
the
of
displacement
that
indicated
have
controls
X-ra'y
Histological and
comparable
is
electrodes does not occur, and that damage to brain tissue
A transistorized EEG amplifler suitable for
with nonaccelerated animals.
recording in satellite biopack environments has been developed.
with
In centrifuge tests, transverse accelerations up to 8 G were associated
the
of
rhythmic "arousal" patterns of slow waves in hippocampal'regions
Longitudinal
temporal lobe during increasing or decreasing acceleration.
40 seconds,
to
30
after
accelerations between 5 and 6 G produced blackouts
epileptic
of
induction
with
with flattening of EEG records, and frequently
that
suggested
Shaking tests
deizure activity in temporal-lobe leads.
"driving"
intermittent
the
with
vibrational acceleration may be associated
of the cerebral rhythms, in a fashion resembling photic d.iving,, at
shaking rates from 11 to 15 cps, and from 22 to 30 cps.

10
Adey,

1963 EEG IN
W. R., W. D. Winters, R. T. Kado and M. R. Delucchi
SIMULATED STRESSES OF SPAC'. FLIGHT WITH SPECIAL REFEIKENCE TO PROBLEM
OF VIBRATION
Electroenceph. Clin. Neuroph.siol. 15:305-320, 1963

The effects of shaking on the electrichl brain activity as
ABSTRACT:
recorded in cortical and'subcortical structrres of four pig-tailed macaques
(Macaca nemestrina) are described.
Shaking was performed over a continuous spectrum from 5-40 c/sec, at a
peak acceleration of 2 G over the greater part of the spectrum. Driving
of brain rhythms at the shaking frequency was noted in the midbrain
reticular formation, the nucleus centrum medianum, the visual cortex and
An essentially different distributlon of driving
the hippocampal sy-ter.
was produced by photic stimulation.
Cc.ntrol procedures indicated that this rhythmic driving was abolished or
greatly reduced by pentobarbital anesthesia in both cortical-and---subc-ortcatiIt did not arise through sway artifacts in recording leads
structures.
to magnetic flux leakage itithe vicinity of the shaking
due
nor was it
trans,: acer.
At fre:ýe driving was maximal in the fr, iency range from 9-15 c/sec.
the shaking
half
at
driving
of
found
was
q•;•-rcies from 15-20 c/sec, evidence:
records
simultaneous
in
dissociated
The driving was frequently
I,-.r, iency.
bilateral
syimnetric
in
leads
from
and
from adiacent brain structures,
placements.
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"*11
Adrian, E. D.
1943
DISCHARGES FROM VESTIBUIAR RECEPTORS 'IN THE CAT.
J. Physiol. (London) 101:389-407.
SUDAkRY:
1. The impulses from vestibular receptors can be studied in the cat
by a fine wire electrode thrust into the brain stem in the region of the vestibular nucleus.
The results are in general agreement with those from coldblooded vertebrates.
2.
Discharges in single units belong to one of two main types, gravitycontrolled and rotation-controlled.
The former depend on the position of the
head in space, the latter only on angular accelerations or decelerations.
Discharges controlled by horizontal rotation and by the tilt
of the head in the
median plane are found near the oral border of the striae acusticae, those controlled by lateral tilt
and by-rotation in the transverse plane are nearer the
aboral border.
Responses to vibration have not been found.

.12
Aerospace Industries Association & Office of Naval Research
1961 SYMPOSIUM PROCEEDINGS: STRUCTURAL DYNAMICS OF HIGH SPEED FLIGHT, LOS ANGELES, CALIFORPNIA
APRIL 24-26, 1961 (U.S. Office of Naval Research, Washington, D.C.) ONR ACR-62
Volume I. ASTIA AD 464 140.
ABSTRACT: These proceedings are issued in two volumes.
Volume I contains the
twenty-five unclassified papers.
Volume II contains the five classified talks.
Subjects covered are'
flutter and vibration, missile system dynamics, dynamic
loads, high-temperature effects, and environmental vibration.

13
Aerospace Industries Association of America, Inc.
1962
SURVEY OF FACILITIES
FOR SPACE ENVIRONMENT SIMULATION.
(Aerospace Industries Association of America,. Inc., Aerospace Research and
Testing Committee, National Standards Association, Inc., Washington, D.C.)
ARTC Project No. 6-60; ATC Rept. No. ARTC-30; April 1962.
ABSTRACT: The main body of the report is separated into 11 secions including
acoustic test facilities, vibration test facilities, human factors facilities,
and general environmental test facilities.
These sections explain the function
of specific equipment for space environmental simulation. When practical a
summary is given of the characteristics of the equipment.
(Author)

1i4
Agashin, Yr. A., & V. G. Artamanova
1962 ESCIENTIFIC SESSION ON HYGIENIC
SIGNIFICANCE OF VIBRATION AND CLINICAL ASPECTS OF VIBRATION SICKNESS.)
Gig sanit (Moskva) 27(5):104-106, May 1962 (Russian)
ABSTRACT:

A scientific session on the hygienic significance of vibration

. 19902

-

and the clinical aspects of vibration sickness, organized by the Leningrad
Sanitation Hygiene Medical Institute and the Ministry of Health RSFSR, was
More than 200 Soviet
hell from December 12 to 15, 1962, in Leningrad.
sci:ntists, engineers, and industrial-hygiene physicians participated, and
more than 50 reports were presented.

15
Aiken,, E.G.

1956

COMBINED ENVIRONMENTAL STRESSES AiD i•ANUAL DEXTERITY.

(Army Med. Res. Lab.,
ASTIA AD 89327.

Fort Knox, Ky.)

AMRL Rept.

No. 225,

7 Dec.

1956.

ABSTRACT:
Environmental extremes of noise, illumination and temperature
were found to depress significantly the motor skills involved in a simulated
Individual prediction for speed and accuracy of
line maintenance task.
performance under stress is poor.

16
1960 RETURN FROM SPACE
Aleksandrov, N.
Sovetskaya aviatsiya P. 3; 30 August 1960

.17
THE QUESTION OF PHYSICAL-HYGIENIC
1962
Andreyeve-Galanina, Y.T.
Gigiyeniya i sanit. (Moscow) 67-71
EVALUATION OF PULSE OSCILLATIONS.
JPRS-14974,
(Joint Publications Research Service, Wdshington, D.C.)
27 'Aug. 1962.,

The study of physical-hygienic evaluation of pulse oscillations in
ABSTRACT:
The most important factors in such studies
the human organism is discussed.
is the establishment of indices which do not cause pathologic' changes in the
For the accomplishment of this
organism and their quantitative expression.
,.aks, it is necessary on the widest scale to set up experimental models,
It is also necessary to carry out
primarily using sinusoidal oscillations.
clinical studies using physiological and biochemical methods for the establishment of the early changes which cannot be detected by ordinary clinical methods
The hIrdness, the duration, the number of shocks per second, and the amplitude
It is especially necessary to
of the pulse oscillations should be obtained.
determine the changes of acceleration with respect to time, since this is a
combined index of hardness and is the most stable index.
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Annenskiy, F.D.
Nauka i zhizn'

1961 (SPACE PSYCHOLOGY)
(2):
33-39

ABSTRACT:
The article investigates the various psychological problems and
stresses which future astronauts will probably have to face.
Experiments with
animals in tL.e second and third Soviet space ships indicate that the body can
withstand the physical stresses of space flight and weightlessness.
Man may
find it more difficult
to orientate himself in space and time during space
flight because of the lack of suc'cession of day and night and because of the
absence of an "up" or a "down" in a state of weightlessness.
At first
the
astronaut will La=re difficulty in judging the duration of an occurrence.
The
experience of the space dogs, however, indicated that they preserved some sense
of time and rapidly adjust themselves to the situation.
An aiding factor here
would be the "time metronome" in the brain, i.e.,
the regular rhythm of 12
oscillations a second in the bioelectric activity of the brain.
The astronaut
will not be conscious of motion, noise or (except during the active phase of the
flight) vibration.
Prolonged isolation of this sort can cause various psychic
disturbances and halucinations., The author feels, however, that an astronaut
will be assisted by the routine instrument readings and observations he will
The
have to make.
Drugs may also be used to combat tiredness or insomnia.
any
overcome
to
adaptable
sufficiently
is
man
is
that
Reneral conclusion
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Anthony, A. & E. Ackerman
1955
EFFF"7T?2 OF NOISE ON THE BLOOD EOSINOPHI
LEVELS AND ADRENALS OF MICE,
Journal of the Acoustical Society of America, 27:1144-1149

ABSTRACT:
Physiological changes are described following exposure of mice
to single and intermittent noise stimulation (110 db re 0.0002 dyne/ cmn ck2,
10-20 kc) for varying lengths of tine. Attention is focused on the degree of
adreno-cortical activation as measured by cytological changes in the adre al
gland and fall
in the number of circulating eosinophils.
Since the obser ed
changes were transient, of short duration and no evidence of systemic pathology could be detected, the noise was described as not harmful.
The tendency
of certain investigators to regard noise as an injurious, nonspecific stress
stimulus without specifying the exact nature of the noise situation does
ot
seem Justified.
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Anthony, A.,
1955
EFFECTS OF NOISE ON EOSINOPHIL LEVELS OF AUDIOGENIC
SEIZURE SUSCEPTIBLE AND SEIZURE-RESISTENT MICE.
Journal of the Acoustical Society of America, 27:1150-1153

SUMMARY:
The occurrence of a diurnal rhythm in circulating eosinophil lev Is
is described in two strains of albino mice selected on the basis of audiogenic seizure susceptibility.
Daily exposure of seizure-susceptible and

-
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seizure-resistant mice to a single short noise burst from 15-50 days of age
did not abolish or alter this rhythm, provided a'recovery period was allowed
hetween the last stimulation and time of testing. A single noise stimulus
was followed by a moderate eosinopenia in nonseizure-susceptible mice and a
marked eosinopenia in seizure-susceptible mice in about 3 hours; with complete
recovery in both cases within 24 hours. A more prolonged eosinopenia occurs
with sevpral successive noise bursts- a moderately low level (ca 250 eosinophils/ cu mm of blood) in seizure-resistant mice and to very low levels
(ca 100 eosinophils/ cu m of blood) in mice which went into 2-4 convulsions
during treatment.

21
Anthony, A. 1956 USE OF LABORATORY ANIMALS IN NOISE STUDIES
Noise Control 2(2): 83,94.
March 1956
ABSTRACT: It is evident that one has to consider two separate aspects when
dealing with studies of noise and its effects on humans: one involves the direct
effects of sound vibrations on the ear nembrane or the inner-ear apparatus; the
other involves the analysis of secondary changes in organs other than the ear
that may result from the activation of certain endocrine glands by acoustic
stimul'ation or trauma.
The reason for choosing laboratory animals rather than
humans for noise studies resolves itself simply to the need for doing controlled
experiments. Int.pretations of how noise affects a'imals gain validity to the
extent that one has information on the following: (a) previous noise history of
the animal, (b) description of the noise stimulus,' (c) Lime interval between
exposure and autopsy, (d) analysis of tissue changes in various organs, and
(e) possible role of extraneous factors in causing these changes.
These conditiong
are usually met by obtainong or rearing animals of known genetic background and
studying noise-exposed and unexpose'd control animals simultaneously under controlled
laboratory conditions.
Since humans are ill suited as experimental subjects for
basic studies of this sort, .the laboratcry inimal will continue to be indispensiblo
in providing us with sound approaches to thE solution of many hunan problems

22
Anthony, A.
1956
CHANGES IN ADRENALS AND OTHER ORGANS FOLLOWING EXPOSURE OF
IAIRLESS MICE TO INTENSE SOUND.
J. Acoust. Soc. Amer.' 28(2):270-274, Mar. 1956
A;STR,%CT: The systemic effects of local abdominal and scrotal skin exposure to
nodLrately high (150 db., 18 kc., without skin heating) and high (16G-168 db.,
20 kc., with skin heating) levels of air-borne sound were studied in hairless
mice.
Areas of the body not under study were protected from noise exposure by
shielding.
Examination of control mice revealed that 10 minute daily irn1obilization for one to three months was sufficiently stressful to cause hypertrophy of
the adrenal cortex and involution of the thymus.
The adrenal response was
increased in immobilized mice exposed to moderately high levels of sound. The
absence, of gonadal damage and the occurrence of only slight changes in the
hemneoietic system in both groups indicated that the animals were exposed to only
mild stress stimuli. The local and systemic response to more intense sound was
similar to that observed after ordinary skin burns, and was attributed to the
stress of heating rather than sound.
(AUTHOR)
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Anthony, A., & E. Ackerman
"1957
BIOLOGICAL EFFECTS OF NOISE IN VERTEBRATE
ANIMALS
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 57-647; ASTIA AD-142 078.
ABSTRACT:
This report deals with the stress effects of noise on bodily functions
other than hearing.
It includes physiological, biochemical and behavioral effects
of intense acoustic noise at low and high frequencies.
Specific approaches employ
ed are as follows:
(1) flame spectrophotometric analyses of serum electrolytes,
(2) serum ascorbic acid and blood sugar changes, (3) changes in adrenal and plasma
cholesterol, (4) behavioral changes in noise exposed rats, mice and guinea pigs,
(5) relationship of seizure-susceptibility to noise stimulation and (6) design and
construction of-a corona speaker for use in bioacoustic studies.
It was demonstrated that short daily exposures to intense noise of about 132-140 db pressure
levels can act as a physiological stress to which rats, mice did guinea pigs can
satisfactorily adapt.
These studies have also helped clarify the nature of the
normal physiological defense mechanisms to excessive noise stimulation.
By investigating the factors determining the severity of noise as a stress stimulus and
using objective measures of the limits of endurance of animals to different types
of intense noise situations, one can more intelligently cope with the problem of
preventing noise from becoming a serious health menace to man.
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Anthony, A., & E. Ackerman
1959
STRESS EFFECTS OF NOISE IN VERTEBRATE ANIMALS
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 58-o22,
September 1959
ASTIA AD 230 976
ABSTRACT:
Rats, mice and guinea pigs were exposed to noise in two frequency ranges
(150-4800 cps and 2-40' kc) at a sound pressure level of 135-140 db.
Exposure
time was 20-40 hours per week for 2 to 9 weeks.
Stress response of the animals

was measured by changes in the adrenal glands and other organs.

It was most severe

in animals exposed for the longest time to high frequency noise.
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Arduini, A., G. Moruzzi, & C. Ter7,n"1o
1QSO
SILENCE FOLLOWING CEREBELLAR STIMULATION.

logical Society, Fall Meeting, Columbus,

ON THE MECHANISM OF THE ELECTRICAL
(Paper,
The American Physio-

Ohio, Sept. 13-16,

1950.)

ABSTRACT: Using cats decerebrated at the intercollicular level, the anterior lobe
of the cerebellum or the bulbar inhibitory reticular formation were stimulated.
electrically for 30 sec. using one msec. rectangular pulses at a frequency of 280/
-sec.
Stimuli reaching complet-e -nhibition of decerebrate rigidity and myotatic
reflexes were never followed by cessation of electrical activity in the stimulatpd
area of the cerebellum or neighboring regions of the anterior lobe.
A short last-

ing localized electrical silence was obtained only after cerebellar stimuli which

were definitely supramaximal for the inhibition of myotatic reflexes and tonus.
This effect of supramaximal stimulation was not prevented by mid-pontine transec-

tion. The hypothesis (Gualtierotti et al., J. Neurophysiol. 12:363, 1949) that
cerebellar extinction following local stimulation is due to reverberating
cerebello-ponto-cerebellar circuits, i.e. brain stem inhibition, is thus disproved
by these experiments.
( American J. Physiology 163:696, Dec. 1950)
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APPARATUS AND TECHNIQUE FOR MEASUREMENT OF
1942
Aring, C. D., a W. 0. Frohring
J. Lab. & Clin.
VIBRATORY THRESHOLD AND OF VIBRATORY "ADAPTATION" CURVE.

Medicine 28:204- 207 Nov. 1942.
ABSTRACT:

An instrument for the quantitative measurement of the threshold

of vibratory appreciation is

described.
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Arkad'evslii, A. A.
TUE HUM&N BODY.]

1962

[ON THE COMBINED EFFECT OF VIBRATION AND NOISE ON

Git Sanit. 27:25-29, Oct. 1962 (Russian) (United States Air Force,
Foreign Tech. Division, Wright Patterson, Ohio) FTD-TT-63-292.
28
Armstrong,
Phys.

J.J.P.
1931
MECHANICAL VIBRATION.
Therapeutics, 49:311-314

ABSTRACT:
This paper is a report of the Committee on Mechanical Vibration
Therapy and Apparatus read at the fortieth annual meeting of the American
Physical Therapy Association, Chicago, October, 1931.
Questionnaires were
sent to 380 members and over two hundred replied.
From the replies, these
conclusions were drawn: (1)' 116 mem ers use vibrators and 103 do not ure
vibrators. (2) The vibrator is useful in examination, diagnosis, and for
general tonic treatment.
(3) Mechan cal vibration fills an important place
in the aftertreatment of fractures, :n the treatment of cardiovascular diseases,
and in splanchnic relaxation.
It is also valuable in the treatment of conditions amendable to massage.
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Arnould, P., & R. Blanchet
1956
'ACTION DU BRUIT SUR LA FORIIULE LEUCOCYTAIRE
CIIEZ LE COBAYE.
(THE EFFECT OF NOISE ON THE LEUCOCYTE PICTURE IN THE GUINEA
PIG).
Comptes rendus de la Soc et de biologie (Paris) 150(11):1972-1974
AbSTRACT: Guinea pigs exposed 6 hours daily for 1 or 5 days to pure tones of 2400
or 520 c.p.s. at 100 db. showed an increase in neutrophils and eosinophils, and a
decrease in lymphocytes immediately ifter exposure.
The effect was apparently
greater in animals exposed to the higher frequency.
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Arsen'eva, M.A., V.V. Antipov et al 1961 IZMENENIIA V KPOVETVORNYKH ORCANAKH
(CHANGES IN THE HIYAMYSHEI POD VLIIANIEM POLETA NA KORABLE-SPUTNIKE
IN A SPACESHIP)
FLIGHT
OF
INFLUENCE
THE
UNDER
MICE
OF
TOPOIETIC ORGANS
1961
82-92,
10:
(Moskva)
zemli
sputniki
Iskusstvennye

....-

ABSTRACT: The effect of space flight conditions was studied on the hematopoietic
organs of 40 black S-57 strain mice and white mice sent up in the 2nd'sputnik.
An attempt was made to differentiate between the action of vibration, acceleraAll animals were returned to earth in good condition.
tion, and radiation.
Chromosome disintegration during mitosis in the bone marrow cells was significantThe findings
ly increased in the experimental animals as compared to controls.
chromosome
of
frequency
the
that
in
studies
x-ray
differed from the results of
mosaicism
and
experiment
the
of
end
the
to
prior
destruction did not decrease
the
after
days
Thirty
absent.
completely
almost
was
in chrombsomal changes
number
increased
an
in
manifested
sharply,
increased
mvelopoiesis
return to earth
the
return
the
after
days
Three
myelocytes.
and
promyelocytes,
of nyeloblasts,
noted
Certain other changes
number of megacaryocytes in the spleen decreased.
in the hematopoietic organs are presumed to be caused by vibration and other.
(Aerospace Medicine 33(11): 1395-1396, Nov. 1962)
adverse factors in flight.
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1960 PiW'SIOLOGICAL AND PATHOLOGICAL EFFECTS OF MECHANICAL VIBRATION
Ashe, W.F.
ON ANIMALS AND MAN (National Institutes of Health, Washington, D.C.) RF Project 862, Progress Report No. 3, September 1960.

32
Ashe, W.F., E.T. Carter, G.N. Hoover, L.B. Roberts, E. Johanson, F. Brown
SOME RESPONSES OF RATS TO WHOLE BODY MECHANICAL
1961
and E.J. Largent.
2: 369-37-7
of Environmental Health.
ArLhives
I.
PART
VIBRATION:
ABSTRACT: Whole body vibration of unrestrained rats at comparable frequencies
and amplitudes shows that the horizontal plane is less stressful than the
In any given plane the observed and measured differences to
vertical plane.
changes in frequency and amplitude indicate that both factors play a role.
Calculations indicate that the common denominator is not simply acceleration.
No definite evidence of acclimatization to mechanical vibration was demonstratable in these studies.
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PHYSIOLOGICAL AND PATHOLOGICAL EFFECTS OF MECHANICAL
1961
.*%she, W. F.
(Ohio State University Research Foundation,
AND MAN.
ANIMALS
ON
VIBRATION
pt. 1, 1 July 60 - 31 Aug. 61.
862-4;
No.
Rept.
Progress
Columbus)
931
ASTIA AD-265
Metabolic and growth responses of unrestrained rats to
Rat Studies:
ABSTRACT:
ropeated exposures of vibration and effects of vibration on pregnant rats.
Dog Studies: General responses of dogs to whole-body vibration; blood pressure
responses to whole-body vibration in anesthetized dogs; and blood flow in
arteries of vibrated animals.
Human psychomotor performance during prolonged vertical vibration;
Human Studies:
oxygen consumption during human vibration exposures; respiratory frequency,
tidal volume, and respiratory minute volume in human subjects exposed to vertical
whole-body vibration; skin resistance (psycho-galvanic response) during wholebody vibration; body surface responses of standing male subjects subjected to
vertical vibrations; occupational Raynaud's phenomena due to vibrating tools;
and detection, recognition and identification of visual forms as a function of
target size and whole-body vibration (ASTIA)

34
VERTICAL FLAT SPRINGS
1956
Askania-Werke AG (Berlin-Friedenau, Germany)
Design News 11:50, 1 Mar. 1956.
SUSPEND OSCILLATING MASS.
ABSTRACT: Four vertical flat springs and a single helical spring suspend the
oscillating mass in a test instrument designed to measure and record deceleration
Attached to the stationary base plate, the spring
rates of moving vehicles.
Natural frequency is
permits the mass to oscillate in the direction of motion.
of a rubber bellows
consists
unit
damping
semi-aperiodic
The
approximately 5 cps.
which expels the air through a rubber hose and a replaceable carburetor jet.
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1960 SHOCK DATA HAUNDLING SYSTEMS AT DAVID TAYLOR MODEL BASIN
Atchison, S.C.
(P..r':, 23th Symposium on Shock, Vibration and Associated Environmcts, The
DL'partment;l and Commerce Auditoriums, Washington, D.C., February 9-11, 1960)
In ASTIA AD 24+4 857
A..ST.:CT: The David Taylor Model Basin has rezently revamped its methods of
h..adling large quantities of shock data. New methods incorporate high-speed
di,;ital computer techniques and types of components which may be useful to
others involved in correcting, reducing, and interpreting large quantities of
Computer programs for computing the response of mechanical
transient data.
inputs, e.g., shock spectra, are also available.
transient
to
_systems
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Awaji, Eniro 1944 EFFECT OF
JAP-TIU-ARI-RE292, May 1944

VIBRATION ON HUMAN BODY (Tokyo Imperial Univers.ty
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Balakhovskii, ,I.S. & V.B. Malkin 1957 BIOLOGICAL PROBLEMS OF INTERPLANETARY
FLIGHTS
Res. Memo. RM-1922, 21 June 1957.
(USAF Proj. Rand,.Santa Monica, Calif.)
Pp. 81-86.
Priroda 45: 15-21, Aug. '1956.
Original Source:
German Translation in Naturwissenschaft Rundschau 10: 173-177, 1957.

38
Barykin, K. 1960, BEFORE THE LEAP INTO SPACE
Sovetskaya Rossiya P. 4; 17 May 1960.

39
HUMAN VIBRATION PROBLEMS ASSOCIATED WITH LOW
1960
Beaupeurt, J.E.,
(Paper, presented at Armed Forces-National Research
ALTITUDE FLIGHT.
Council, Committee on Hearing and Bio-Acoustics Annual Meeting, Washington,
D.C., November 16, 1960)
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1950
A PRELIMINARY FLIGHT
Beckhardt, A.R., J.A. Harper & W.L. Alford
INVESTIGATION OF THE EFFECT OF SNAKING OSCILLATIONS ON THE PILOTS'OPINION
OF THE FLYING QUALITIES OF A FIGHTER AIRPLANE.
(NACA, Langley Aeronautical Lab., Langley AFB, Va.) NACA RM-L5OE17a,
ASTIA AD 88079
26 Sept. 1950.
A preliminary flight investigation of the effect of small-constantABSTRACT:
amplitude snaking oscillations on the pilots' opinions of the general flying
The test airplane, which was
qualities of a fighter airplane was made.
equipped with a device for varying the damping in yaw, was a typical highspeed

low-wing fighter.

The results showed that, in general, the pilots' perception of the snaking
oscillation was mainly dependent on Lhe transverse acceleration which the
As soon as the transverse acceleration during the
oscillation produced.
snaking oscillation reached a value that the pilots, could perceive, the osIn this
cillation became objectionable from the standpoint of pilot comfort.
airplane an amplitude of +.0.)2 g was not always perceptible to the pilot,
An amplitude of +O.08g was considered very unbut on occasion was noticed.
satisfactory for any mission that this aircraft might perform.

-
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The effect of the snaking oscillation on the efficiency of the airplane
as a gun platform and the results of a check on the present service
requirements for dynamic lateral directional stability are also discussed
A brief discussion of the design characteristica of the test apparatus
used to varythe damping in yaw is also presented.

41
Beckman, Merl R. 1960 A CRITIQUE OF THE TECHNIQUES USED IN THE MEASUREMENTS
ANALYSIS, AND SIMULATION OF MISSILE VIBRATION ENVIRONMENT
(Paper, 28th Symposium on Shock, Vibration and Associated Environments, The
Departmental and Coimnerce Auditoriums, Washington D.C., February 9-11, 1960)
Published in ASTIA AD 244 857.
ABSTRACT: The vibration qualification tests performed on missile equipment in
the laboratory typically are very ',ifferent from actual flight environments.
Some causes may be found in the-confusion that exists within the fields of
Even more
vibration measurement, data analysis, and laboratory simulation.
important is the lack of coordination that exists between these specialties.
This paper deals primarily with the shock and vibration problem in missiles,
but it would not be out of conte:.t to apply many of its conclusions to other
electromechanical devices.
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BIG PLANE TURBULENCE CAN CAUSE A FLIGHT
1952
Beech Aircraft Corp.
Safety Suggestions No. 8
Corp.)
Aircraft
(Beech
HAZARD.

43
SURVEY OF WORK ON' THE DYNAMIC
1961
1"eilin, E. A., & G. Yu. Dzhanelidze
Prikl. Mat. Mekh. 16:635-648, 1952
STABILITY OF ELASTIC SYSTEMS.
(Translated by Trirogoff, K. N., & R. M. Cooper, Aerospace Corporation,
El, Segundo, California) Contract No. AF 04(647)-930; Report No,. TDR-930
(2119)TN-2; 15 Nov. 1961
ArlSTiRACT: This report presents a survey of work published in the USSR on Lne
The
proklm of dynamic stability of elastic systems during the period 1924-1951.
1) an analysis of early investigations,
p;iper is divided into three sections:
2) an account of certain general theorems, and 3) a discussion of recent work
The problem of dynamic stability is directed to studies of the
(up to 1951).
The
motions of elastic systems subjected to time-dependent external loads.
is the
forces
time-dependent
of
case
the
to
generalization of the Euler problem
are
forces
external
time-dependent
The
problems.
these
of
classical prototype
applied in such a way that the corresponding time-independent loads, equivalent
in direction and point of application, are able to induce loss of stability.
(AUTHOR)
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Bekesy, G. von.
semfindung)

1939

SENSATIONS OF VIBRATION.

Akustich Zeit. 4:

(Uber die Vibration-

3A.6-334

ABSTRACT: The diffusion of mechanical vibration and the isolation of resonance
From the sensation of pressure and vibration
in the human body are investigated.
it becomes evident that they occur through two different nerve types which nave
separated themselves spatially in the vicinity of the fibrous root. The
frequency dependence of the vibration threshold is continously measured and it
appears, through impedance measurements of the surface of the skin, thatthe
sensation of vibration is not determined by the alternating pressure, but by
Finally, an arrangement for the subjective
the magnitude of deformation.
measuring of vibration force is given.
frequency even smaller masses of the body were displaced in vibration.
By means of a horizontal pendulum the threshold of horizontal vibration were
also investigated. At the same time the appearance of the vetebral column could

be observed.
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MECHlANICAL IMPEDANCE AS A TOOL FOR SHOCK
1960
Belsheim, R. 0., & J. W. Young
Project
(Naval Research Lab., Washington, D. C.)
OR VIBRATION ANALYSIS.
Nos. NS 711-105 and NR 501-000; NRL Rept. No. 5409. ASTIA AD-234 227.,
ABSTRACT: This report introduces mechanical impedance to those already familiar
with classical vibration theory. The impedance term 'is defined and discussed in
detail.
The analog between mechanical and electrical systenmis noted and electri
cal circuit theorems which are especially applicable to rechanical systems are
In order to provide an introduction to the impedance concept, several
presented.
simple mass-spring-dashpot systems are analyzed to obtain their impedance ar.d
the results are presented graphically. Since most structures are too complicated
to yield to an analytical determination of impedance, methods for experimentally
Applications of impedance technimeasuring mechanical impedance are discussed.
ques for the general analysis of so,* shock and vibration problems are discussed.
lMaterial throughout the report is referenced and a iairly complete bibliography
(AUTHOR)
is included for those who would like more detailed information.
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THE APPLICATION OF STATISTICS
1961
Bendat, J.S., L.D. Enochson et al.
Rept. for July 60 - June 61
TO THE FLIGHT VEHICLE VIBRATION PROBLEM.
(Wright-Patterson AFB, Ohio)
on Dynamic Problems in Flight Vehicles.
ASTIA AD 271 913.
ASD TR 61-123, Dec. 1961.
ABSTRACT:, A -ritical analysis is presented of the application of statistics
Analytical engineering procedures are
to flight vehicle vibration problems.
proposed for determining statistical properties of a single vibration record,
and for establishing the over-all vibration environment from a collection of

.1,912

.

vibration records.
Jet aircraft and several categories of missiles are broken
down into definite operating phases as regards their vibration environment.
Simple statistical techniques are developed for reducing the amount of data to
be gathered for later processing.
Statistical tests are developed for testing
fundamental assumptions of randomness, stationarity, and normality. Mathematical
and physical distinctions are explained between different information obtained
by measuring rumerous important statistical parameters, such as an instantaneous
amplitude probability density function, or an autocorrelation function.
(Author)
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Benox Report:
1953 AN EXPLORATORY STUDY OF THE BIOLOGICAL EFFECTS OF NOISE
(Uiversity of Chicago) Contract Ncori-020, Task Order 44, ONR Project
NR 144079, 1 December 1953.

48
Benton, M.
1956
DEVICES FOR DAMPING MECHANICAL VIBRATIONS.
(Naval Research Laboratory, Washington, D.C.)
Sibliography No.
ASTIA AD-119998.

10.

ABSTRACT: This bibliography, covering the period 1924- August 1956, includes
references to periodical articles and technical report literature which offer
information on damping devices.
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Berry, C.A., and H.K., Eastwood
1960
HELICOPTER PROBLEMS:
COCKPIT CONTAMINATIONS, AND DISORIENTATION.
Aerospace Med. 31(3):179-190

NOISE,

ABSTRACT: Frequent problems noted in helicopter operations are noise, cockpit
contamination and disorientation. The noise envelopes for representative heli.copters are described, and the improvement in speech interference levels by
acoustical design is outlined and suggested for commercial helicopters, for all
are noisy. Adequate protection against temporary threshold shifts is afforled
by helmets or headsets for crews, and short flight time for passengers.
Carbon
monoxide is a possible cockpit or cabin contaminant as the helicopters are
reciprocating engine aircraft usually with poorly sealed cockpits.
The evidence
of-huig--cuckp-t-t-eve-s-ts--mtssng
Vartooi
thodsf-o- evaluatton-of-thb-ehazar-dr
are discussed.
Disorientation occurred one or more times to all instructor
-pilots in a helicopter school.
Representative narratives describe episodes at
night, in weather and under the hood.
A new hazard is the possibility of convulsion after photic stimulation by the sun's rays seen through the rotor blades.

•
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THE EFFECTS OF COCKPIT VERTICAL ACCELERATIONS ON
Besco, R. 0.
1961
A SIMPLE PILOTED TRACKING TASK.
(North American Aviation, Inc., Los Angeles, Calif.)
Contract AF 33(600) 42058, Rep. NA 61-47, April 1961.
ABSTRACT:
To determine the effects of cockpit vertical acceleration on
pilot performance on a single axis pitch tracking task, an experiment was
performed using a dynamic flight simulator. The aerodynamic and flight
control response data used were reprcsentative of the B-70 as of June,
1960,, development,
Four engineering test pilots performed the compensatory
tracking tasks which were varied in frequency and amplitude of conm-and
signal excursions.
Tests were made under the following, motion conditions:
no motion, motion due to aircraft response only, aircraft motion plus
mild turbuilent air, and aircraft motion plus heavy turbulence.
Tracking
errors were analyzed.
(-uts)
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Beyer, D.H., and S.B. Sells,
1957
SELECTION AND TRAINING OF PERSONNEL
FOR SPACE FLIGHT.
J. Aviation Med.
28(l):1-6. See also School of
Aviation Medicine, Randolph AFB, Texas, Epitome of Space F1liht, Item 35
SUMMARY: The problems of se'lection and training of space flight crews have
been reviewed with tentative proposals based upon present concepts of the
characteristics of the early space craft and its probable mission.
Because
these proposals must be both general and tentative until they are modified
by mockups and actual experience supported by research, emphasis was placed
on defining problems and presenting the broad outlines of a plan rather than
a blueprint.
One conclusion which seems of particular interest as a consequence of this analysis is that space flight is not drastically different
from most aspects of aviation which are now familiar.
When, engineers solve
the remaining problems of development, it is expected that personnel will be
available with the resources and capabilities to undertake the mission.
Space flight may thub be approached as the addition of another dimension to
the gradual unfolding of the sciences which have already made magnificent
accomplishments in powered flight. However, it is necessary that research
and interest in the human factors' aspects keep abreast of progress in
engineering.

.52
Biancani, E., H. Biancani & A. Dognon
1934
BIOLOGICAL ACTIONJ Presse med. 1503-1506,
See also Rev. actinol 10:161-177, 1934.

EULTRASONICS AND THEZw
1934

.53
ThE RESPONSE TO VIBRA7'-)N OF TRE
1963
Bianconi, R. & J. P. van der Meulen
END ORGANS OF MAMPALIAN MUSCLE SPINDLES.
J- Neurophvsiol. 26:177-190, Jan. 1963

-54
M PHYSIOLOGICAL
146
Bierman, H.R., R.M. Wilder, Jr., & H.K. Hellems
(Naval Medical Research
EFFECT OF COMPRESSIVE FORCES ON THE TORSO.
Institute) Proj. X-630, Report No. 8, 19 Dec. 1946.
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Blake, Ralph E. and Torsten Ringstrom 1960 THE INFLUENCE OF VASS AND DAMPING ON
THE RESPONSE OF EQUIPMENT TO SHOCK AND VIBRATION
(Paper, 28th Symposium on Shock, Vibration and Associated Environments, The
Departmental and Conmmerce Auditoriums, Washington,

D.C., February 9-11,

1960)

Published in ASTIA AD 244 857
ABSTRACT:

Mkich present practice in designing for shock and vibration environ-

ments is highly conservative because impedance effects have largely been
Theoretical results are reported on the amount of reduction to
neglected.

be expected froti such effects and the way in which mass, natural frequency, and
damping will influence design stress.
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Blake, R.E.

1961

APPLICATIONS OF IMPEDANCE INFORMATION.

In: Shock, Vibration and Associated Environment Bulletin No. 30
(Office of the Secretary of Defense, Washington, D.C., January 1962)
ASTIA AD-273 514
pp. 29-42.
ABSTRACT: Only a few applications of impedance information have yet been made
However, engineering research is bein8
to the solution of engineering problems.
carried on by several groups to develop methods, apparatus, and theorems for
application to some important problems in shvck and vibration. The greatest
current effort is on developing more effective sound and vibration isolation
Improvements inmethods of simulation in the testing laboratory are
systems.
Ultimately, any area of shock and vibration work which
also being studied.
deals in complicated linear systems should benefit from applications of the
techniques and knowledge being developed.
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Blanchet, R.
1956
CONTRIBUTION A L'ETUDE DU SYNDROME HUMORAL DU AU B:4uIT.
(CONTRIBU`TION TO THE STUDY OF THE HUIMORAL SYNDROME CAUSED BY NOISE).
(Thesis: Facult6 de medecine de Nancy)
(Bar-:," Dii: Du Barrois, 1956)
ABSTRACT:
Sonic vibrations transmitted by air produce, by their effect on hearing,
a general body syndrome in both tdn and animals.
Hematological change's produced
in guinea pigs by two pur.i sounds, at an intensity of 100 decibels, consisted of
neutrophiiic leukocytosis and eosiiophilia at a frequency of 2400 herty:, wiLi1 less
significant resalts at a frequency of 520 heitz.
it appears that these changes are
mediated by the autcitiac nervous system and adrenal cortex which play an active
role in the general adaptation syndrome.
In addition, experiments concerned with
noise, its nature, measurement, general physiological effects, and effects on the
ear and blood composition in man and animals are reviewed.
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Blitch, G. R., & J. Green
1961
STUDY OF TilE DISSIPATION OF INTERNAL ENERGY
IN A VIBRATING BEAM.
(Master's Thesis, Air Force Institute of Tech.,
Wright-Patterson AFB, Ohio)
Rept. No. GAE/Mech 61-10. ASTIA AD-259 420
ABSTRACT:
Efforts were devoted to the dissipation of internal energy in a vibrat.
ing can ilever beam represented by the area of the hysteresis loop formed by the
loading and unloading curves.
In a cantilever beam undergoing forced transverse
vibration, the phenomenon of internal damping appears as a small non-linear
term in equation for the energy contained in the beam due to the deflection of
the bea . The energy loss per cycle in the beam, measured by experimental
techniqq es, is equal to the area of the hysteresis loop.
The equations of the
hystere is loop contain parameters which are characteristic of the material
in the eam. A detailed experimental study, based on the present analysis and
design, will determine the nature and applicability of the characteristic
paramet rs.
(AUTHOR)

59
Blivais , B. D., L. M. Renato and P. Inna
1962
PLASMA 17-HYDROXYCORTICOST ROIDS IN DOGS AFTER WHOLE BODY VIBRATION
In
Proceedings of International Congress on Hormonal Steroids. Milano,
italyMay19.
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NOTION PICTURE
Boeing ompany
EFFECTS OF VIBRATION ON HUMAN PERFORMANCE: EXPERIMENT
JU MENT- OF VIBRATION., (Boeing Company, Wichita, Kans.)
10 min., 16 nm,Color, Sound
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Boeing Airplane Company
1957
PRELIMINARY STUDY OF AIRCREW TOLERANCE TO LOWFREQUENCY VERTICAL VIBRATION.
(Boeing Airplane
0o., Wichita, Kansas)
Doc. No. D3-1189, Issue No. 36,
3 July 1957.
ASTIA AD 155 642.

62
Boeing Aircraft Co.
1960
BOEING HUMAN VIBRATION FACILITY
(Human Factors Unit, Boeing Aircraft Co., Wichita, Kansas)
D3-3301, 28 Sept. 1960.

-63
Boeing Co.

1961

A COMPARISON OF SINUSOIDAL AND RANDOM VIBRATION EFFECTS

ON HUMAN PERFORMANCE.
Report on Research on Low Frequency Vibration
(Boeing Co., Wichita, Kansas)
Effects on Human Performance.
ASTIA AD 261331
Tech. Rept. No. 2, Document No. D3-3512-2, 28 July 1961.
Ten male subjects performed a complex task during vertical vibraABSTRACT:
tion in a preliminary study to compare performance with sinusoidal, constant
period random amplitude, and random (aircraft turbulence) vibration.
Performance on the three subtasks varied: performance on a tracking task with delayed
control-display feedback was differently affected according to type of vibration; no effect was found for a tracking task without feedback delay; and
response time did not change.
Results were analyzed for consistent trends in
vibration effects which could be correlated with mechanical and psychological
definitions of vibration for evidence of a human performance transfer function
for vibration.
Psychological and amplitude bases for this function could not
be found, vibration acceleration *(g) effects were not clear, and RMS ampliIt was suggested
tude power was correlated with constancies in performance.
that testing combinations of RMS and frequency (and related factors) could
lead to a performance transfer function permitting transformation of human
performance data from sinusoidal to operational vibrating environments
(Author)

64
BIBLIOGRAPHY OF RESEARCH REPORTS AND PUBLICATIONS ISSUED BY
1957
Boes, Anita
(Wright Air Development Ctr., WrightTHE BIO-ACOUSTICS BRANCH (1947-1957).
ASTIA AD-140 501
Patterson AFB, Ohio).
This bibliography is a tabulation of publications considered to be of
ABSTRACT:
The 164 references are
lasting interest as a result of research activities.
areas in physical and
specific
to
pertaining
headings
subject
12
listed under
Technical reports and notes, memorandum reports, and the
biological acoustics.
(ASTIA)
more important journal publications are included.

.
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65
Boiten, G. C.
1957
ASSESSMENT OF VIBRATION NUISANCE.
(BEORDELING VAN
TRILLINGSHINDER).
(Instituut T. N. 0. Voor Werktuigkundige Constructies,
Delft)
Rept. No. 345, Sept. 1956 (Royal Aircraft Establishment, Library
Trans. No. 695, Oct. 1957)
ASTIA AD-161 427
ABSTRACT:
A brief statement of methods of analysing a particular vibration
spectrum or pattern into zones as a preliminary to assessing the vibrational
nuisance level of a particular source of vibration.
(AUTHOR)

66
Bolds, P.G.
1961
FLIGHT VIBRATION SURVEY OF JRB-52B AIRCRAFT
Report for July-November 1956.
(Aeronautical Systems Div., Air Force
Systems Conmand, WPAFB, Ohio)
ASD TR 61-507, July 1961.
ASTIA AD 269 208

ABSTRACT:
The JRB-52B aircraft was surveyed to determine the vibration
environment existing throughout the vehicle under all
flight condidtions
expected in service.
Approximately 34,000 data points were obtained from
26 separate locations on the vehicle during 7 test flights.
The data
obtained were evaluated to determine the adequacy of vibration test requirements for long range bomber equipment contained in MIL-E-527A.
The data
indicated that the vibration test requirements of that specification were
satisfactory to simulate the actual environment existing on the JRB-52B
(Author)
aircraft.

67
Bontchkovsky, V.F.
1928 [EFFECT OF VIBRATION OF FLOOR ON THE ORGANISM OF WORKER4
IN MDTOR FACTORIES)Profess. Pat. i gia CMoskva)No. 3,65-80.

.68
Booth, C.B.
1959
RANDOM MOTION TEST TECHNIQUES
1959 Proceedings of the Institute of Environmental

Sciences,

Pp.

81-86

69
Bouche, R.R.
1961
INSTRUMENTS AND METHODS FOR MEASURING MECHANICAL
IMPEDANCE.
In: Shock. Vibration and Associated Environment Bulletin No.
(Office of the Secretary of Defense, Washington, D.C., January 1962)
pp. 18-28. ASTIA AD-273 514.

30

ABSTRACT:
This paper describes the performance characteristics that affect the
accuracy of recently developed mechanical impedance heads.
The results of
calibrations and evaluation tests performed on an impedance head are described.
Tests on a simple structure are made to illustrate
the suitability of the head
for making impedance measurements.
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70
THE ABSOLUTE CALIBRATION OF PICKUPS ON A DROP-BALL SHOCK
1961
Bouche, R. R.
In 1961 Proceedings of the Institute of
MACHINE OF THE BALLISTIC TYPE.
Environmental Sciences National Meeting, April 5. 6, 7. 1961, Washington
D. C.. pp. 115-122.
CONCLUSIONS: The drop-ball shock machine of the ballistic type is an iniexpensive
Absolute calibrations and
tool for use in the shock and vibration laboratory.
accelerations are performed
known
produce
that
anvils
on
calibrations
comparison
to evaluate pickups designed for shock motion measurements and other purposes.
The principle advantage of the drop-ball machine over other shock machines is its
capability of producing high acceleration shock motions completely free of high
Acceleration half-sine wave pulses as high as 15,000g and
,frequency resonances.
50 micro-second duration and as low as 460g and 1.5 milliseconds duration have been
It is expected lower accelerations and longer pulse durations could be
obtained.
obtained with larger anvils and balls and by using soft rubber padding on the
However, the 'need for performing low acceleration shock motion calibraanvils.
tions is lessened since adequate sinusoidal calibration equipment can be used.
Wide spread use of the drop-ball shock machine should be useful in evaluating
It is also a useful tool for
instruments intended for shock motion measurements.
experimentally verifying the performance characteristics of acceleration pickups.
(AUTHOR)

•71
1935 THE BIOLOGICAL ACTION OF ULTRASONICS Nederland.
Bouman, H.D.
Geneesk. 79:4631-4647

Tiidschr

.72
VIBRATION AND VIBRATORY WAVES ON AUDITORY MEMBRANE AND
1930
Bowain, A.
TISSUES.
Arch. Intern. Laryngol. 36:769-782.

.73
VIBRATION SIMULATION
1957
Bradford, R. S., R. E. Kraus, & C. J. Waters
(Jet Propulsion Lab., Calif. Institute of Tech., Pasadena, Calif.)
Progress Rept. No. 20-312; Contract DA 04-495-ORD-18. 15•:..I
ASTIA AD-119 152.
ABSTRACT: Two complex-wave and noise-vibration simulation systems are in operaPrimarily, these systems simulate the complex-noise
tion at this Laboratory.
Through
vibration environment to which most airborne components are subjected.
their proper use as a tool in environmental design and research, these systems
have become invaluable in increasing the reliability of all such airborne compoEach system basically consists of a programmed input, power amplifier,
nents.

. 1,919 .

Successful development of the first
vibration shake table, and system equalizer.
of these systems, a 5-kW system, driving a shake table of 600-lb vector force, led
to thedevelopment of a much larger 40-kw system driving a 3500-lb vector-force'
shake table, the output acceleration of which duplicates an input-program voltage
recorded on7FM tape to t3 db 'in the frequency band of interest and within the
limits of amplifier-grid current and plate dissipation and shake-table excursion.
System equalization to obtain this correspondence is provided by peak and notch
(AUTHOR)'
filters and a graphic equalizer.

.74
THEVELOCITY OF THE PULSE WAVE IN MAN.
1922,
Bramwell, J. C. & A. V. Hill
B
series
93:298-306,
Proc. Roy. Soc.

.75
BIBLIOGRAPHY ON SHOCK AND SHOCK EXCITED VIBRATION.
1957
Brennan, J.N.
VOL. I (INTRODUCTION AND ABSTRACTS OF TECHNICAL PAPERS)
(Pennsylvania State U. College of Engineering and Architecture, University
Park) Technical Rept. No. 3, Contracts DA 19-129-qm-386 and DA 19-129ASTIA AD 200 830
qm-804, September 1957.
This bibliography consists of three parts. The body of the test
ABSTRACT:
consists of an introduction and abstracts of 1168 technical papers on subjects
This is followed by Part II,
related to shock motion and its measurement.
to subdivisions of the
related
abstracts
which consists of 6 summaries of
Loads: Dynamic Behavior
Impulsive
Under
Materials
of
field: Dynamic Behavior
Instrumentation
Devices;
Testing'
Impact
Loads;
Impulsive
Under
of Structures
-for easuring Impulsive Forces and Motions; The Shock Spectrum Approach to
ImpA't Problems: Mathematical Methods for ,Investigating Dynamic Behavior of
Structures Under Impulsive Loading. The final-part consists of an appendix
that includes an author index, subject index and the details of the scope of
The final part consists of an
the search that resulted in these abstracts.
index and the details of the
subject
a
index,
appendix that includes an author
The abstracts are
abstracts.
in'these
scope of the search that resulted
journals and of
technical
in
published
been
have
that
of
papers
mainly
A few gove-nment reports are also included. Originally, it was
patents.
planned to include abstracts of all pertinent government documents in this
However it now appears desirable to publish these separately in
publication.
a subsequent volume, due to the bulk of the material involved and the necessary
(Author)
.time that will be required to process it.

76
SHOCK AND VIBRATTON.
n.d.
Brennan, J. N.
ASTIA AD 138 777.

-

1,920 .

•77
Bridgland, T. F., Jr., W. A. Hijab, & W. A. Nash
1957
FINAL REPORT, AN INVESTIGATION OF GUNFIRE-INDUCED VIBRATION IN AIRCRAFt.
(Air Research & Development Command, Air Force Armament Ctr., Eglin AFB, Fla.)
Contract No.

AF 08(616)-36; Task 2; Part I; April 1957
ABSTRACT: A summary of the results of an investigation into vibrations induced
in aircraft by firing of multigun installations. Part I presents 'a general
theoretical treatment of the problem, based on use of the so-called generalized
shock spectrum and the fatigue-equivalent acceleration; and the theory and
physical description of an electronic special purpose analog simulator constructed
for utilization in solution of certain equations 'derived from the, shock spectrum
analysis. This simulator, in essence, analogizes a single-degree-of-freedom
mass-spring-d.mper system, a wide range of values of the frequency and damping
parameters being available for use. Part II of the report presents the theory
and design as well as operation and maintenance procedures of the analog simulator
described in Part I.

.78
Brissenden, R. F., D. C. Cheatham, & R. A. Champine
1961 TOLERABLE
LIMITS OF OSCILLATORY ACCELERATIONS DUE TO ROLLING MOTIONS EXPERIENCED
BY ONE PILOT DURING AUTOMATIC-INTERCEPTOR FLIGHT TESTS.
(National Aeronautics and Space Administration', Washington, D.C.)
NASA TN D 810, April 1961.
ABSTRACT: A limited amount of data on the levels of oscillatory accelerations found to be tolerable and intolerable by one pilot during flight
tests of a prototype automatic interceptor was presented. The data analyzed
were taken from accelerations imposed at the pilot's head. The pilot was
an observer only during flight with no complex task to perform. (Tufts)
'79
Broadbent, D. E. 1956
EFFEC_-S OF NOISE.
Inst. Av. Med., Farnborough).
FPRC 961.1

80
Brody, A.W., D.lI. Lewis and B.F. Burgess Jr.
1954
RESPONSE OF CHEST WAL-L;-...
ABDO EN AND DIAPHRAGM TO FORCED OSCILLATIONS OF VOLUME.
Fed. Proc.
13:38
ABSTRACT:
Previous studies tested the frequency response of the lung-thorax
system to sinusoidal air pumping at the mouth by comparing airflow into the
mouth with transthoracic pressure.
This permits separation of the total impedance to breathing into resistive, elastic and inertial components.
To test
whether the chest wall, abdomc'- and diaphragm move together or as separate

-
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systems, velocity pick-ups (magnet and coils) were placed on the body surface
during such sinusoidal pumping.
At 7-11 cycles/sec., velocity over the upper
anterior chest was in phase with mouth pressure in 10 supine subjects and a
maximum occurred in velocity and displacement (.11 to .24 mm at a pump stroke
14 cc).
At 5-8 cps, the abdomen showed a maximal amplitude (1.3-1.9 mn at
pump stroke 56 cc), and at 3.4-4.1 cps the body had a maximum head-foot displacement measured by the Dock ballistocardiograph in 6 subjects (.14 to .29
mm at pump stroke 56 cc).
At 1-2 cps the anterior chest and abdominal surface
moved nearly together, in phase.
At higher frequencies, the surface motion of
the abdomen lagged the upper chest and this lag increased caudally.
Above 4
cps the lower chesi also lagged the upper.

81
Brody, A.W. & A.B. DuBois
1956
DETERMINATION OF TISSUE,
RESISTANCE IN MAN.
J. Appl. Phytiol. 9(2):213-218

AIRWAY AND TOTAL

ABSTRACT: Tissue resistance has been directly measured in a group of cats and
found to vary from 1.3 to 3.3 cm H2 0/l/sec.
The average value of 2.55 cm H 2 0/1
sec. amounted to an average of 28% of the total resistance.
This agrees Well
with the figure' of 69% for airway resistance obtained using a different method.
Neither method depends on changing the viscosity or the density of the gases
breathed.

82
Brody, A.W., A.B. Dubois, 0.1. Nisell, and J. Engleberg.
1956
NATURAL
FREQUENCY, DAMPING FACTOR, AND INERTANCE OF THE CREST-LUNG SYSTEM IN
CATS.
Am. J. Physiol.
186: 142-148.
July 1956

ABSTRACT: A study of the local surface velocity of the chest and abdomen
as a function of the frequency of sinusoidal pressure waves introduced into
the airways via the trachea, was made in 15 cats.
The study confirmed and
extended the observations
DuBois et. al. had previously made in human beings
and demonstrated that the effects seen were not produced by any part of the
airway above the trachea.
Comparison is made of this data with the averaged
data obtained by using a plethysmograph to integrate the surface responses of
the cat. The natural frequency (9.6 * 0.6 cps), damping factor (2.0 * 0.25),
resistance (K 1 13.5 * 2.3; K2 76 k 21 cm H2 0/L/ec) 2 , and elastance (230 * 26cm
H2 0/L ) were measured and the inertance (0.09 t .008 cm H2 C/L/sec 2) was
c alculated.

/
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.83
Brooks, C. W. & S. A. C levenson
1960
CONSIDERATION OF VIBRATION
ENVIRONMENTS IN SPACE FLIGHT SYSTEMS.
1960 Proceedings of the
Institute of Environmental Sciences, 81-90

84
Brown, Roy, H.M. Jacklin, S. Zand et al
(Society of Automotive Engineers)

1948

VEHICLE VIBRATION

ABSTRACT: The seven discussions include criticism and complimentary comments
on R.N. Janeway's 'Vehicle Vibrations to Fit the Passenger."

.85
Buchmann, E.
1961 SHIP VIBRATION
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5. 6. 7. 1961, Washington. D. C. (Mt. Prospect, Ill.:
Institute of Environmental Sciences, 1961). pp. 189-196.
ABSTRACT:
Knowledge of the vibration characteristics to be expected of ships
during any operation and in any sea conditions is necessary for the designer
of shipboard equipment.
The sources of vibration and the corresponding vibration
levels are discussed for two classes of Navy ships, the 692 class destroyer and
the ESSEX class carrier.
(Author)

86
Buchmann, E.
1962
CRITERIA FOR HUMAN REACTION TO ENVIRONMENTAL
VIBRATION ON NAVAL SHIPS.
(Paper, Annual Meeting of the Institute
for Environmental Sciences, Chicago, Ill.,
10 April 1962)
June 1962.
ASTIA AD 404 834

ABSTRACT: A search of existing literature on human reactions to vibrations
was made to obtain a guide for establishing norms for crews on naval ships.
Suci norms are-recommended as a result of this study.
Further research
programs are outlined.
This report defines levels of motions and vibrations
to which crew members are exposed during surface ship operations.
The levels
of vibration are also compared with those for structural items and machinery.
No attempt is made to evaluate all work in this field; only that considered
pertinent to problems arising from shipboard vibration is included.
(Author)
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'87
Bachmarn, E,
1962
CRITERIA FOR HUMAN RE-ACTION TO ENVIRONMENTAL VIBRATION ON
NAVAL SHIPS.
(David Taylor Model Basin, Washington, D. C.)
Rept. 1635,
June 1962

.88
Bugard, P.J.
1952 lESURE DES SEUILS DE SENSATION VIBRATOIRE CHEZ L'HO?,*M
(MEASUREMENTS OF VIBRATORY SENSATION THRESHOLDS IN MAN)
Journal de
Physiologie (Paris), 44(2):230-233.
ABSTRACT': Human thresholds of vibrations perception were measured with the
aid of a specially designed electrovibrator producing frequencies from 50 to
1,200 cycles per second and a hyperecho generator of ultrasonic vibrations.
Sensitivity varied from one person to another.
Threshold values changed
according to body regions affected.
Local anesthesia did -ot affect vibratory
sensation thresholds.
Sensations changed from a ticklo (500-900 c p.s.) to
a stinging sensation (9nO-1,200 c.p.s.), which became quite intense(at 1,500
c.p.s.) and persisted after the stimulus had ceased.
At 19,600 t.p.s. the
threshold sensation was that of a velvety feeling, which changed into a
prickling sensation and was finally perceived as intense heat. At very high
frequencies (936,000 c.p.s.) perception was retarded for about 10 to 20 seconds
and ended in a burning sensation.

89
Burger, E. J. Jr., 1960 THE EFFECTS OF VIBRATION ON THE HUMAN ORGANISM
(Presented to the Seminar in Aviation Medicine, Harvard School of Public
Health; Reproduced by the Guggenheim Center for Aviation Health and
Saft.!ty.)
April, 1960.
ABSTRACT: The need for considering vibration as a hazard was illustrated with
The fundamental
vibration spectra of present-day arid future vehicles.
Experimentally
physical properties of a mechanical .system were o.iclined.
determined effects of vibration on the human organisms were examined under
the headings of mechanisms of perception, physiological effects, psychological
effects and organic injury. The use of impedance measurements in increasing
human tolerance to vibrations was noted.
90
Burgess, J. C.
1958 VIBRATION ISOLATION OF HIGH SPEED TRACK VLHICLES
(U.S. Air Force Flight Test Center, Edwards AFB, Calif.) AFFTC TR-58-19,
April 1958. ASTIA AD 152 143
Summary: Track tests were conducted to develop critieria for the design
of resilient slip-per mounts ('solators) for high speed track vehicles.
The following criteria are applicable:
(1) the isolating mechanism must be designed
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to operate under the action of downward as well as upward reaction forces at
the slipper, and (2) the natural frequency of the isolators is fixed by the
track operational requirements of (a) a 19-g dynamic load factor and (b) a +0.25in. maximum allowable vertical vehicle displacement.
Cantilever single-leaf
springs were chosen to fulfill the first of these criteria.
Results indicate
that track irregularities are a major cause 'of the severe vibration environment
of the track vehicle.
Resilient slipper mounts are effective in reducing the
contributions of track irregularities to the vehicle vibration environment.
Vibration environments at any location in the vehicle are related to the
natural frequencies and inherent damping of nearby structural components.
Internal damping in the vehicle structure was very high. Water brake entry
provides the most severe load factors (up to 20g.).
Other slipper load factors
were less than 10g.

91
Burris-Meyer, H., T. W. Forbes & W. L. Woolf
1942
EFFECT OF, SOUND ON MAN
AND MEANS FOR PRODUCING SUCH SOUND.
(Stevens Institute of Technology, Hoboken, New Je'rsey) Contract No. OEMsrl97
Proj. 17.3-1, Nov. 9, 1942.
ASTiA ATI 27 438.
ABSTRACT: This is the answer to the question of what sound as a military weapon
can do to men. The breadth and scope of the investigation, and the personnel
and equipment available to it, constitute an assurance that, except as hereinafter
indicated, the field is exhausted.
Noise intense enough to knock a man out cannot be produced under combat conditions
by any device which cannot more readily perform a more effective military task.
No non-associative sound can accomplish a tactical task until its intensity is
high enough to make its spectrum of secondary importance.
Non-associative sound has tactical value as a means of interfering with communication at locations not easily reduced by conventional weapons, and as a panic
breeder.
Associative sound has military value as a means of deception, and of building up
or deteriorating morale.
Meaningful and non-meaningful sounds may be suaful in selection,
(ASTIA)
indoctrination of military personnel.

training and
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Burton, Ralph 1958
Publishing Co.,
Contents:
Chapt.
/7

VIBRATION AND IMPACT (Reading, Mass.: Addison-Wesley
Inc., 1958) Lib. Cong. Card No. 58-5055

1. Introduction
2.
Free Vibration

/
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3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
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Vibratory Systems Commonly Found in Machinery
Damping
Steady Forced Vibration
Impact
Nonlinear Vibration
Instruments and Analogs.
Measurement:
Systems with Two Degrees of Freedom
Numerical Computation of Natural Frequencies for Systems
with Many Degrees of Freedom.
Waves
Vibrating Beams and-Related Subjects
Analysis of Cnntrnl Systems
Fatigue

.93
1957 SOME EXAMPLES OF ULTRASONIC FR-QUENCY SENSITIVE AND
Busnel, R. C.,
In E. Kelly, ed.,
FREQUENCY INSENSITIVE BIOLOGICAL REACTIONS.
American Institute of
Ultrasound in Biology and Medicine (Washington:
Biological Sciences, 1957) Chap. 9, pp. 156-164.
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1959 ALCUNI EFFETTI DELL'ESPOSIZIONE DELL'U(OO AI RUMORI E ALLE
Busnengo, E.
II. EFFETTI SULL'ELETTROCARDIOVIBRAZIONI DI MOTORI A TURBO-PROPULSIONE.
(SOME EFFECTS OF EXPOSING MAN TO NOISE AND VIBRATION OF TURBOJET
GRAMQA
ENGINES II. EFFECTS ON THE ELECTROCARDIOGRAM)
Rivista di Medicina Aeronautica e Spaziale (Rome), 22 (2): 73-84, April-June, 1959
(In Italian, with English summary)
Cardiovascular reactions to acoustic and vibratory stimuli (noise and
ABSTRACT:
vibration in jet prop-aircraft) were electrocardiographically studied in twentyElevated vagal
three normal men whose work exposed them to these stimuli daily.
and rhythm.
frequency
cardiac
of
examination
and
ECG
both
tonus was exhibited in
stimuli,
the
of
and
duration
intensity
the
to
related
is
Cardiovascular response
vago-sympathetic equilibrium, breakdown of part or one of the neuro-regulatory
systems, and the humoral transmission mechanism of sympathetic and vagal stimuli.
Based, on ECG recordings, the author concludes that the effects of jet engine
noise and vibration are of a physiologic rather than pathologic nature.
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95
REVIEW OF SOME PROBLEMS OF CREATING A RANDOM
1959
.aldwell, W. W., Jr.
In 1959 Proceedings oi the Institut
VIBRATION ENVIRONMENT IN THE LABORATORY.
of Environmental Sciences. Annual Technical Meeting, April 22-24, 1959, La
Salle Hotel, Chicago, Illinois (Institute of Enviro-nmental Sciences, Mt.
pp. 87-90
Prospect, Ill.)
A4p
Random vibration testing is imperative since no equ!-,vler4.
kBSTRACT:
It is important, however, to know
save test truly simulates random environments.
Know the problems before you
ihat can be expected of a random vibration test.
It is up to
3egin and do not try to deliver test results which are unrealistic.
":he environmental engineer to inform- those who are responsible for writing test
(AUTHOR)
specifications just what can be done.

96
1957
Campbell, H.,
NOISE EXPOSED ANIMALS.
June 1957)

ASCORBIC ACID LEVELS IN "ISSUES'OF NORMAL AND
(Masters Thesis, Pennsylvania State University,

97
1950 ELECTRONIC VIBRATION METER
Carome, E.F.
Trans. Amer. Geophys. Union, v. 31, pp. 529-530
ABSTRACT: A completely portable electronic instrument which appears to
have wide application in the field of vibration measurement has been developed.
The circuit is such that a meter responds to the maximum amplitude of a
transient or continuous voltage input. The instrument provides a simple
means of measuring accelerations in structures.

.98

Carrote Voga, M.
20" 284

1946 j1IBRATIONS AND NOISES IN AIR MEDICIIE]Gac.

med. espan.
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Carter, C.W.
1960
INTERNATIONAL LISI OF HUMAN FACTORS FILMS.
Human Factors.
2 (2): 62-69, May 1960
ABSTRACT: This annotated bibliography presents 54 references to films dealing
with human factors problems in man-machine design. The subjects covered include
emergency escape and survival systems, zero gravity studies, medical aspects
of high intensity noise, illumination and dark adaptation, anthropometrical
techniques, simulated decompression studies, aircrew fatigue problems, and the

effects of whole body vibration on human performance.
The references are
categorized by source in order to facilitate procurement of certain films
desired by the reader.

100
Carter, E.T., E.J. Largent, and W.F. Ashe.
1961
SOME RESPONSES OF RATS
TO WHOLE BODY MECHANICAL VIBRATION:
II.
METABOLIC GAS EXCHANGE.
Archives of Environmental Health.
2: 378-383
A total of 64 rats were subjected to mechanical sinusoidal vibration
ABSTRACT: Measurements of respiratory gas exchange were performed at regular
intervals during exposure to the vibration and during a comparable control
period. No increase in gas exchange was observed at any frequency for a
vibration amplitude of .062 inch. At an amplitude of .125 inch a rise in gas.
exchange was noted at frequencies above 15 cps, and at an amplitude of .25
inches a rise' appears above 5 cps.

101
Castellanos, F.J.
1948
ACCION DE LAS VIBRACIONES SOBRE EL ORGANISMO
(The effect of vibration on the organism) Rev. san. aeronaut. 1: 121-124

102
Castor, J. G.
1945
AERO-MEDICAL RESFARCH.
II.
BASIC STUDIES ON VIBRATION.
(Far East Air Force, Air Tech. Inteliigence Group, Tokyo)
Report No. 111,
ASTIA ATI 55 510.
11 December 1945.
ABSTRACT: An outline is given of research conducted by the Japanese Naval AeroMedical Research Division on the effect of vibration and the part it might play
in fatigue, visual acuity, and efficiency and comfort of flying personnel.
Resuits indicated that in general there is a relation between factors of vibration
and visual acuity. Various shock absorbers were also studied, and the air
cushion was found to be best when inflated to 30-50 nmm Hg pressure.
Vibration
begins to be felt at about 100 cycles per minute at an amplitude of 0.2 to 1.3
mm, and discomfort to vibration begins at 800 cycles and becomes unbearable at
1200 cycles per minute. An attempt was made to determine the effects of vibration
on fatigue and results were calculated in terms of calories expended per hour.

. 1,928.
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Catterson, A. D., C. N. Hoover and W. F. Ashe
1961
PERFORMANCE DURING PROLONGED VERTICAL VIBRATION
Aerospace Medicine 32(3):225, March 1961.

HRUAN PSYCHOHDTOR

ABSTRACT: In a pilot study of human performance under vibration, Fraser,
Hoover, and Ashe found that the ability of subjects to accomplish a tracking
task while subject, tracking equipment, and visual display all vibrate is
affected by frequency, amplitude, and plane of vibration. To further
study this effect of vibration on performance, volunteer subjects were
exposed to vibration in the vertical plane for twenty minutes at each of
six selected frequencies from 2 cps through 15 cps,' and at two amplitudes,
0.06 in. and 0.12 in.
The subjects used a control stick to center-a moving
light gn a square panel display for two five-minute periods near the beginning
and end of each twenty-minute vibration exposure.
Error was electronically
suirmned with respect to time. Each subject served as his own control, and
a learing curve was obtained for him during his successive experiences with
the task. Results were statistically analyzed and revealed changes in
performance relating to frequency, amplitude, and tim2 duration of vibration.
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Chambers, L.A.

Am.

19,35

THE ACTION OF INTENSE SONIC VIBRATION ON PEPSIN AND TRYPSIN
19
Abstr. 9: 17974, 1935

I. Rhysiol. 109,

See Also

inol.
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Chambers, L.A.
1935 THE ACTION OF INTENSE SONIC VIBRATION ON PEPSIN AND TRYPSIN
Biol. Abs'tr. 9: 17974,
See also Am. J. Physiol. 109: 19

.106
Chambers, L.A.
1935 THE EFFECT OF INTENSE SOUND WAVES ON SOME BIOLOGICALLY
IMPORTANT CHEMICAL REACTIONS Am. J. Med. Sci 190: 857
See also Chem. Abstr. 30; 6774, 1936
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Chambers, L.A.
1937 THE INFLUENCE OF INTENSE MECHANICAL VIBRATION ON THE PROTEOI
LYTIC ACTIVITY OF PEPSIN J. Biol. Chem. 117; 639-649
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Chan, G.S.
1948 THE EFFECTS OF ULTRASONIC VIBRATIONS ON MAN(Naval Research,
Navy Dept. Sands Point, Port Washington, Long Island, N.Y.) Contract No.
N6ori-151,
Report No.

Task Order No. 1, 15 April 1948. ATI 41233 or ATI 54 744
151-1-15 Project No. 20-M-lb

ABSTRACT: The effects of ultrasonic Vibrations on man wrre investigated.
The
literature contains somewhat contradictory reports about the physiological and
psychological effects of exposure to engines, to devices used to produce ultrasonic
vibrations experimentally, and of participation in high speed flight. The effects
upon man are alleged to involve nausea, equibrial disturbances, fatigue, mental
confusion, headache, auditory, visual and motor disturbances.
The effects are
said to be translent.
Some of the effects of ultrasonic energy when applied
locally to man have been demonstrated.
Under the conditions studied, sonic
components exceed the ultrasonic vibrations in intensity, and intensity levels.
appear to be reduced as-engine speed decreases.
With increasing airspeed, the
overall intensity level of noise increases and strong energy component may appear
at ultrasonic frequencies as well as in the audible range
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Chandler, R.F.
1962
DETERMINATION OF EQUIVALENT NATURAL FREQUENCY
INDICATED BY ACCELEROMETERS MOUNTED OVER THE STERNUM DURING HUMAN
IMPACT IN THE G DIRECTION.
(Aeronautical Research Lab., Hol oman
AFB, New Mexicof Report No. ARL-TDR-62-29, December'1962.
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Chauchard P, H. Mazo,.e

1960

ACTION OF VIBRATIONS ON NERVOUS EXCITABILITY.

C.R. Soc. Biol. (Par)154:329-30

111
.Chilton, Ernest G.
1946 DYNAMIC CHARACTERISTIC.° OF RUBBER SUPPOR S FROM
VIBRATION TABLE DATA Journal of Applied Physics 17:492-5
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Christensen, R.J. and R
OXIDASE ACTIVITY P1.
See Also Chem Abstr

,.
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1934 EFFECT OF HIGH FREQUENCY
.jsiol. 9 385-386
4758, 1934
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EEFFECT OF GENERAL VERTICAL VIBRATIONS ON CERTAIN
1960
Ch'U, C. H.
PfTSIOLOGICAL FUNCTIONS IN MAN.)
T_._Lenintrad Sanitarno ie Med. Inst. 61: 159-167, 1960
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APPLICATION OF THE GENERALIZED
1961
Chu, Wen-Hwa and H.N. Abramson
VIBRATING SYSTEMS.
MULTI-DEGREE-OF-FREEDOM
TO
METHOD
PHASE-PLANE-DELTA
Technical rept. no. 4,
(Southwest Research Inst., San Antonio, Tex.)
1 June 1961
ASTIA AD-261 740,

ABSTRACT: The phase-plane-delta method of Jacobsen is extended to multi-degree
of-freedom systems governed by differential equations of second order.
Applications to initial value problems ortwo-degree-of-freedom systems are
Agreement
presented as demonstrations of the practica1b-utility of the method.
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(Author)
which shows that the method is a second order process.
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HUMAN CONTROL PERFORMANCE AND TOLERANCE UNDER SEVERE
1962
Clark, C.C.
WITH A PRELIMINARY HISTORICAL REVIEW OF FLIGHT
VIBRATION
COMpLEXWAVEFORM
St. Louis Missouri, 30 April Symposium,
NASA
(Paper,
SIMULATION.
Report 12406
Engineering
Martin-Baltimore
2 May 1962)
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HUMAN VIBRATION AND IMPACT
1963
Clark, C., B. Cooper, & C. Blechschmiot
(Paper,
RESTRAINT SYSTEM.
BAG
AIR
IINGTH
FULL
PROTOTYPE
ISOLATION WITH A
Statler-Hilton
Association,
Medical
Aerospace
of
the
Meeting
Annual
34th
Hotel, Los Angeles, Calif., April 28 - May 2, 1963)
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DEFORMATION OF THE HUMAN
1962
Clark, W. S., K. 0. Lange & R. R. Coermann
BODY DUE TO UNI-DIRECTIONAL FORCED SINUSOIDAL VIBRATION.
Hum. Factors 4:255-274, Oct. 1962
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Clarkson, B. L., & R. D. Ford
1961
EXPERIMENTAL STUDY OF THE RANDOM VIBRATIONS OF AN AIRCRAFT STRUCTURE EXCITED BY JET NOISE.
(Wright Air Development Division, Wright-Patterson AFB, Ohio) WADD TR 61-70; ASTIA AD-258 591;
March 1961.
ABSTRACT: Recordings have been made of the strains induced in a full scale rear
fuselage test structure of the Caravelle air-liner when one jet engine is running
at maximum take-off thrust.
The analysis has beer. concentrated on the strains
in the centers of panels.
Correlation measurements indicate that the larger panel
strains occur above 500 c. with the frames acting as boundaries.
The main
resonance peak in each panel has been identified with the fundamental stringertwisting mode but the mode-shapes for the two smaller peakd have not been
completely determined. An attempt has been made to calculate the panel resonant
freouencies theoretically.
(AUTHOR)
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Clemedson, C. J.

1962

MEDICOBIOLOGICAL EFFECTS OF MECHANICAL VIBRATIONS

AND RADIATION.
1. VIBRATIONS.
In Svensk. Lakartidn 59:866-884, March 22,

1962 (Sw)

.120
Clevenson, Sherman A. and George W. Brooks April 1960 CONSIDERATIONS OF
VIBRATION ENVIRONMENTS IN SPACE FLIGHT SYSTEMS.
1960 Proceedings of the Institute of Environmental Sciences, 81-89.
ABSTRACT: This paper briefly discusses several factors which govern
vibration environments in space flight systems such as structural properties
and the vibratory components of loads resulting from engine thrust, separation
shocks, and acoustic noise.
Some data on vibration levels measured during
past flights are given and the results of a trend study of possible vibration
levels of future space payloads are shown.
Some vibration and spin-balacing
test setups for projects SHOTPUT, ECHO, and MERCURY are shown.
Samples of
measured data on the internal and external noise levels of a space capsule
during static firing are given together with a flight time history of
internal noise levels from launch to reentry.
The paper also presents a
discussion of type approval and flight acceptance tests and shows sample
specifications aimed atimproving the reliability of space payloads.
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Clevenson, S. A., D. A. Hilton, & W. T. Lauten
1961
VIBRATION AND NOISE
ENVIRONMENTAL STUDIES FOR PROJECT MERCURY.
In 1961 Proceedings of the
Institute of Environmental Sciences National Meeting. April 5, 6. 7- 1961.
Washington- D. C.
(Mt. Prospect, Ill.:
Institute of Environmental Sciences,
P. 0. Box 191)
pp. 541-546
SUMMARY:

Several of the vibration and noise studies conducted for the Mercury
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Particular attention is given to the
capsule and its components are described.
obtained.
results
main
the
and
used
techniques
experimental
Laboratory vibration data for a full-scale capsule both on a large vibration
exciter and in the presence of a noise field are presented along with vibration
measurements obtained during the flight readiness firing at Cape Canaveral and
during a portion of an actual flight.
Acoustic measurements are presented of internal and external noise environments
Particular attention
during the launch and free-flight conditions of the capsule.
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Other topics dealt with briefly are capsule noise transmission characterisphase.
tics, surface shingle sonic fatigue tests, and exploratory communication studies
in the presence of intense noise.
(AUTHOR)
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Coermann, Rolf

N.'D'.

EFFECT OF VIBRATION AND NOISE ON THE HUMAN ORGANISM.

(Die Wirkung von Erschuetterungen and Laerm..auf ,den Menschlichen

Organismus)
(Royal Aircraft Establishment,

Farnborough, Hants)

ASTIA ATI 55 041;

ASTIA ATI 55 001.
ABSTRACT: The effects of vibration and noise on the human organism were
investigated in order to eliminate any deleterious influences which may
impair the efficiency of flying personnel.
The physiological and psychological aspects of the tra smission of vibration, and the possible impairVibrations
ment of the auditory orgar; as a result of noise are discussed.
of small amplitude have bean shown to be detrimental to vitality and the
ability to concentrate.
Tie purely mechanical effect of vibration on
eyesight is also discussed.
Deafness as a result of aircraft noise is
possible, but the physiolo ical and psychological effects of noise are more
important.
Effective protection of flying personnel is considered imperative.
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Coerman, R. R. n.d.
THE EFFECT OF VIBRATION AND NOISE ON THE HUMAN
ORGANISM (Dept. of Commerce, Washington, D. C.)
WADC Translation
No. 349, PB 24679T.
ABSTRACT:
In the face of high demands today made on aircrews it is imperative to eliminate as far as possible all influences which may prejudice
their efficiency.
Mechanical vibration and noise represent such injurious
factors.
Not only are they subjectively extremely unpleasant, but they
also produce a marked physiological effect.
Apart from the directly
deleterious effect of hearing, resulting from noise, maximum efficiency
also is impaired as a result of vibration and noise.
Tt is therefore a
matter of prime importance for aircrews to have the most extensive protection
against these influences.
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Coermann, R. 1931' DIE ENPFINDLICK
KEIT DES M0ISCHEN GEGEN ERSCHUTTERUNGEN
(IFFECT OF VIBRATIONS ON THE HUMAN' SYTEM) Zeitschrift des Verein deutscher
Inrtenieure 1526, 19 Dec. 1931.
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Coe.mann, R. 1937 EQUIPMENT USED TO DETERMINE EFFECT OF SOUND AND
OSCILLATIONS ON THE HUMAN BODY.
(Untersuchungen ueber die Einwirkung
von Schall und Erschuetterungen auf den menschlichen Organismus)
ASTIA ATI-27030, November 10, 1937.
ABSTRACT: Detailed description is given of experimental equipment used to
determine the effect of sound and oscillations upon the human body. It
was to be determined with the aid of systematic experiments the manner
in which oscillations act upon the human body, as well as the functions
chiefly affected the most harmful frequencies, the physical magnitude upon
which this effect depends, and the maxima permissible for practical application. The apparatus required to furnish the answers to the problems is
required to transmit mechanical oscillations of 30 to 1000 cps and amplitudes up to 2 = a the human body. The design of oscillographs, shockmeters, etc., and their mode of application is explained.
126
1938
UNTERSUCHUNGEN UBER DIE EINWIRKUNG VOL SCHWINGUNGEN
Coermann, R.
AUF DEN MENSCHLICHEN ORGANISMUS (Investigations Regarding the Effects of
Vibration on the Himan Organism) Jahrb. Deutch. Luftfahrtforschunit,
WADC Translation No. 349
3: 111-142.
See also: Luftfahrtmedizin, 4: 73-117t 1940
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Coermann, R.
1938 CEFFECT OF MECHANICAL VIBRATIONS.]
Luftfahr'tmed. 2:295.
128

_

Coermann, R. 1939 LAERM EINWIRKUNG IM FLUGZEUG
Deutsche Versuchanstalt fuer Luftfahrt E. V., Forschungsbericht Nr.
1102. September 12,-- 1939-.-
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Coermann, R.
1939
DIE WIRKUNG VON ERSCHUTTERUNG UND LARM AUF DER
MENSCHLICHE ORGANISMUS.
(THE EFFECTS OF VIBRATION AND NOISE ON THE
HUMAN ORGANISM.)
R.A.E. Library Translation No. 121
From Rinabuch der Luftfahrttechnik, Part VF1, GDC. 10/7686, 1946.
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1939 INVESTIGATIONS ON THE EFFECT OF VIBRATION ON THE HUMAN ORGANISH
Coermann, R.
Ind. Psychotech 16: 169-206
See also Psycho1. Abstr. 14: 1286 (1940)
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Coermann, R.
1940
UNTERSUCHUNGEN UBER DIE EINWIRKUNG VON SCHWINGJNGEN AUF
DEN MENSCHLICHEN ORGANISMUS
(Investigation of the Effects of Vibration
Upon the Human Organism)
Luftfahrtmedizin 4:73-117.
Also available as R.A.E. Library Translation No. 217 (1947).
ASTIA
AD 266 614.
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Coermann, R.
1940
INVESTIGATIONS ON THE EFFECT OF VIBRATION ON THE HIUMAN
ORGANISM.
Psychol. Abstr.
14:1286
See also Industr. Psychotech. 16:169-206
ABSTRACT: A study of the effects of mechanical vibrations ranging from 15 to
1000 cycles.
Various physiological and psychological tests were applied before
and after a 2-hour exposure to the vibrations, and the frequency of maximal
influence was determined.
Visual acuity was the only sensory function to be
disturbed.
The more "mental" functions were especially affected by small amplitudes of vibration. An interference with the patellar reflex is the most striking of the physiological effects.
Vibrations above 140 cycles are not mechanically transmitted to the head, provided the amplitude is not too great.
For
every subject there are resonance frequencies at which the visual disturbance
is especially great.
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Coermann, R.
1946
EFFECTS OF VIBRATIONS AND NOISE ON HUMAN ORGANISM.
(Lib. Trans. No. 121, RAF,)
(Dept. of Conmerce, PB 24679-T)
ASTIA ATI 55 001.
ABSTRACT:-From the-results obtained, the sort and degree of effect to be expected as a result of noise and vibration, are clearly established.
It is
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Mainly
shown that a main effect lies in the province of nervous physiology.
vibrations of small amplitude in particular have been shown to be detrimental
The purely mechanical effect of
to the vita'lity and ability to concentrate.
vibration on the eyesight has been explained and necessit; of a vibration free
place for the observer pointed out. The appearance of deafness as a result
of aircraft noise is regarded as possible, but it has been shown that the
psychological and physiological, effects of noise are much more important.
Effective protection for flying personnel against noise and vibration is therefore
demanded.
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THE RESPONSE OF' THZ HUMAN BODY TO IOW FREQUENCY
1959
Coermann, R.,
( Paper, presented at the Society of Experimental Stress
VIBRATIONS.
Analysis Annual Meeting, October 21, 22, 23, Detroit, Michigan)
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1959
Coermann, R.R., G.H. Ziegenruecker, A.L. Wittwer & H.E. von Gierke
THE PASSIVE DYNAMIC MECHANICAL PROPERTIES OF THE HUMAN THORAX-ABDOMEN
(Paper, Meeting of Aero Medical
SYSTEM AND OF THE WHOLE BODY SYSTEM.
Association, Statler Hilton Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: The vibration dynamics of the thorax-abdomen system and of the
whole body system have been studied more extensively with' sinusoidal vibraThe new results to be reported are combined with previoustion excitation.
ly published data and observations on the dynamics of the system under
various types of load: whole body vtbration, transient acceleration, blast
An attempt is
exposure, respirator excitation and rapid decompression.
made to give a generalized, unified model of the mechanical system with
approximate values for its constants: so that it can be used to calculate
This model should
the dynamic mechanical response to different loadings.
serve as a guide in future expe'Itmentation, in the planning and interpretation, of ph7sical measurements, in the interretation of physical measurements, in the interpretation of the various types of damages and in develop-
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MECHANICAL IMPEDANCE OF THE HUMAN BODY IN THE SITTING
1959
Coermann, R.
AND STANDING POSITION AND ITS SIGNIFICANCE FOR THE SUBJECTIVE TOLERANCE TC
( Paper, presented at the 3rd Annual Meet'-w of the
VIBRATIONS.
Biophysical Society,-Pittsburgh, Pa., February 1959)
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Coermann, R. A., G. H. Zieguerecker, A. L. Wittwer, & H. E. von Gierke
1960
THE PASSIVE DYNAMIC MECHANICAL PROPERTIES OF THE HUMAN THORAX - ABDOMEN
SYSTEM AND OF THE WHOLE BODY SYSTEI.
Aerospace Medicine 31(6):443-455,
June 1960
The physical and physiological effects of vibrations and impulsive
ABSTRACT:
forces applied to the body depend on the dynamic mechanical properties of the
In order to obtain quantitative insight into the parameters of the
body.
mechanical body system, mechanical impedance measurements on sitting subjects
were performed; the results of these measurements, which exhibit resonance
maxima for the impedance at 5 and 11 cps., are presented w,ith respect to the
effective parameters of the circuit and the forces and energy transferred to
the body.
Since vibration 4nd impact injuries as well as subjective tolerances indicate
that the thorax-abdomen subsystem of the body is very sensitive when excited
by mechanical forces, a detailed study of this system on subjects in the
Abdominal wall displacements, oscillating changes
supine position was made.
in,chest circumference and periodic air flow through the mouth were measured
for periodic, longitudinal vibration excitation. The resonance of all these
,r*.s,pnsa c.tras is between 3 and 4 cps
A generalized unified model of the total thorax-abdomen system is derived with
approximate values for its constants.
This model can be used to calculate the
dynamic mechanical response to different types force application: whole body
vibration, respirator excitation and slow rising blast waves and decompression.
Steady state as well as impulsive loadings can be studied on the circuit.ý This
model may be used as a guide in future experimentation, in the interpretation
of physical measurements and various types of damage and in developing and
understanding protective measures.
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Coermann, R;R.
1961
MECHANICAL IMPEDANCE OF THE HUMAN BODY IN SITTING
AND STANDING POSITION AT LOW FREQ~UENCIES.
( Aerospace Medical Lab.,
September 1961
Wright-Patterson AFB, Ohio) ASD TR 61-492,

ABSTRACT: The theory of mechanical impedance of systems with one or more
degrees of freedom is applied to the human body. A method of measuring
mechanical impedance and determining parameters of the vibrating systev -is-....
developed.
Impedance curves for longitudinal vilrations of a sitting and
standing subject are estatlished for the frequency range of 1-20 cps.
The
influence of varied posture and restraining systems is investigated.
Dynamic
miovements6f--body parts are measured directly or indirectly, -and compared-with -..
the impedance curves.
The responsible elements in the body for the apparent
resonances are identified.
Correlations between the impedance function of the
body and the subjective tolerance curve to vibration are found and thE reasons
for the tolerance limits are elucidated.
The variability of subjective
tolerance due to varying posture, restraining systems, cushions, duration of
exposure and vibr-tions are discussed, and conclusions for the development of
protective devices are drawn.
The correlation between the steady state
response of the human body system and the effects of impac- are discussed.
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Coermann, R. R.

1962

THE MECHANICAL IMPEDANCE OF THE HUMAN BODY IN SITTING

AND STANDING POSITION AT L4W FREQUENCIES.
HU_._Fctors 4:227-253, Oct.

1962
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Coermann, R. R., E. B. Magid & K. 0. Lange
VIBRATIONAL STRESS.
Hun Factors 4:315-324, Oct. 1962

1962

HUMAN PIRFORMANCE UNDER

.141
Coermann,

R.

1962

COMPARISON OF THE DYNAMIC CHARACTERISTICS OF DUMMIES,

ANI1ALS AND MAN
(In:

Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensive
Chronological Bibliography, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 173-184)

ABSTRACT: The effect of extrinsic transient forces on the living organism is
greatly dependent upon the relative displacement of tissues and organ complexes
caused by the accelerative forces within the body.
The magnitudes of these
displacements are not only a function of the magnitude and time characteristics
of the applied force, but also a function of the dynamic characteristics of the
system being excited.
In the investigation of the effects of impact on man,
comparative experiments using dummies and animals have necessitated the consideration of their dyanzmic characteristics relative to those of man.
The frequency
spectrum of such a characteristic can be determined by excitation with steady
state sinusoidal forces utilizing the concept of "steady state" mechanical
impedance.
However, since such systems do not have linear parameters throughout
the range of acceleration occurring during impact, it is necessary to determine
also the "transient" impedance by definite abrupt decelerations.
"Steady state" impedances were determineft for men, bears, m onkcys and
JumLe" Ln the frequency range I to 20 cps. at low accelerations.
Each showed
factors.
Resonances
of
inner organs
different resonant frequencies and damping
and portions of the skeleton were measured by other methods on men and dogs.
A device to produce definite deceleration patterns with variable magnitude and
duration was developed.
A program to determine the "transient" impedances of
men. bears, monkeys and dummies was initiated and preliminary results are shown.

142
Cohen, A. A.
1961
DEVELOPMENT OF SIMULTAN.EOUS SHOCK AND VIBRATION ISOLATION
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting,. April 5, 6. 7, 1961, Washington. D. C. pp. 663-666
ABSTRACT: A stiff or high resonant frequency isolator may be satisfactory for
shock but unsatisfactory for vibration isolation.
There is an obvious need fo:
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an isolator that will protect equipment against shock as well as vibration.
A material with a non-linear spring constant and one that could utilize the
total height allowed an isolator could have the capacity to absorb energy due
to shock and also isolate vibrations. A study was made of several materials
which might meet these requirements, and flexible plastic foam was selected as
a possibility.
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Cohen, L. H. & S. B. Lindley
1938
STUDIES IN VIBRATORY SENSITIVITY.
Amer. J. Psychol. 51:44-62, Jan. 1938.
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Cole,

THE THEORY OF VIBRATIONS FOR ENGINEERS
1950
E. B.
(London: Crosby Lockwood, 1950)

2nd Ed.
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1932
AIRCRAFT VIBRATION.
Constant, H.
J._Roy.Aeronautical Soc., 36:205-250
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MOTION PICTURE
1963
PERFORMANCE DURING LAUNCH VEHICLE
Cooper, B., K. McCluskey, & C. Clark
VIBRATIONS.
(Martin Company, Baltimore, Md.)
Life Sciences Technical Film
Rept. No. 3, Aug. 1963
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1957 CHANGE IN PLASMA TRANSAMINASE ACTIVITY
Cope, F. W. & B. D. Polis
OF RHESUS MONKEYS AFTER EXPOSURE TO VIBRATION, ACCELERATION, HEAT,
OR HYPOXIA. (Naval Air Development Center, Johnsville, Pa.)
_____________Rept._No. NADC-MA-5718 ... ASTIAAD 209 173.
ABSTRACT: Significant increases in plasma glutamic-oxalacetic transaminase
levels were observed in monkeys exposed to vibration, acceleration, heat,
In all but I of 17 animals,
hypoxia, or noise and confinement stress.
The increase in plasma transaminase
no specific tissue damage was evident.
is interpreted as a non-specific stress effect.
The data suggest that
caution should be exercised in basing clinical judgments on serum
transaminase levels.
/
(Author)

/
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1957
SOME EFFECTS OF PROLONGED LOW FRElQUENCY
Cope, P. W., & B. D. Polis
(Naval Air
VIBRATION ON THE MOLECULAR AND CELLULAR COMPOSITION OF BLOOD.
NADC-MA-5715; 6 Nov. 1957
Development Ctr., Johnsville, Pa.)
ASTIA AD 209 172.
See also; J. Aviation Med. 30:90-96, 1959.
ABSTRACT:
Rhesus monkeys were exposed to vertical sinusoidal vibration of amplitude 0.1 inch and frequency 20 cps for 3 hours a day for 8 - 12 successive days.
The monkeys were strapped, in a sitting position, on a vertically vibrating table
top.
Control monkeys were placed nearby.
The vibrated monkeys showed no
grossly visible abnormalities.
On the first day of vibration, the neutrophile
counts and plasma transaminase levels rose abruptly, and then gradually decreased
as the vibration was repeated on successive days.
These changes were interpreted
'as nonspecific changes such as may be characteristic of the General-AdaptationSyndrome and do not necessarily indicate any specific tissue damage such as myocardial infarction of the monkey.
Similar changes of lesser magnitude were produced by merelyhandling the monkeys.
Plasma glucose and ascorbic acid levels
and eosinophile co-fnts which are known to change with stress, were maximally
depressed by the mild stress of handling the animals.
No additional effect on
these determinations could be ascribed to vibration.
The data obtained with
monkeys suggest that a rise in transaminase activity merely reflects a general
response to a stressful state.
(AUTHOR)
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Cope, F.W.
1958
ELASTIC CHARACTERISTICS OF ISOLATED SEGMENTS OF HUMAN
AORTAS UNDER DYNAMIC CONDITIONS.
(Naval Air Development Ctr., Johnsville,
Pa.) NADC-MA-5809, 13 Aug. 1958.
ASTIA AD-209 084.
See also J.

Applied Physiol.

14(l):55-59,

Jan.

1959

SUMMARY: When isolated segments of human descending thoracic aorta were caused
to change their volume rapidly and continuously in sinusoidal fashion with
pulse pressures and pulse rates maintained in the physiological range, the
resulting prtssure-volume curves showed slight but consistent increases in stiff
ness, compared to pressure-volume curves obtained on the same specimens when
There was introduced into the pressure measuring system a
inflated stepwise.
The extent
time lag of sufficient magnitude to eliminate the hysteresis loop.
of hysteresis in the aorta was not determined because time lags in the aorta
could not be distinguished from time lags in the measuring equipmsnt.(Author)
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Cope, F. W. 1958 EFFECTS OF AGEING, DRUGS, EXERCISE AND OTHER STRESSES
ON THE ELASTIC CHAR1.MTERISTICS OF THE INTACT LIVING HUMAN AORTA.
NADC-MA-5815,
(Naval Air Development Center, Johnsville, Pa.)
19 Nov. 1958.
SUMMARY: A method was developed by which aortic distensibility characteristics can be computed in the intact living human, if systolic and diastolic
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arterial pressures, heert rate and cardiac output are known.
In this way
the aortic characteristics of a large series of normal men of different
ages'were computed.
Comparing these results with measurements on excised
aortas, a more pronounced trend toward increasing aortic stiffness with
increasing age is evident in living than in dead aortas.
Norepinepherine
and exercise apparently cause the living aortas to constrict but to become
more distensible.
The same change occurs after 30 min. of high spinal
anesthesia.
The ganglionic blocking agents hemamethonium pentamethonium,
and tetraethylasmonium usually cause the livihg aorta to become stiffer,
presumably due to dilation.
The aortas of patients with pulmonary disease
usually react in different fashion to exercise or tetraethylamonium.
The
increased aortic distensibility that occurs with the hypertension induced
by norepinepherine or exercise acts as a compensatory mechanism by
decreasing systolic pressure (Author:
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Cope, F.W.
1959
PROBLEMS IN HUMAN VIBRATION ENGIJNEERING.
(Naval Air Development Ctr., Johnsville, Pa.) NADC-MA 5902,
6 March 1959.
ASTIA AD 216 507.
See also Ergonomics 3(l):35, Jan.

1960.

ABSTRACT: Vibration is considered to include the oscillatory motion of travel.
ing vehicles.
The predominent linear sinusoidal component of this motion is
usually in the vertical direction and of 0-50 cps in frequency.
A human or
animal, subjected to vibration, may exhibit a variety of symptoms and anatomical damage. These effects may be diminished by shielding the operator from the
vibration of the vehicle by means of an elastic device.
A variety of sititable
devices are available. However, excessive shielding is undesirable in that it
will increase the relative motion of the operator with respect to the vehicle
which may be expected to cause performance decrements. (Author)
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Cope, F.W., and D. Polis.
1959
INCREASED !PASMA GLUTAMIC-OXALACETIC
TRANSAMINASE ACTIVITY IN MONKEYS DUE TO NONSPECIFIC STRESS EFFECT.
J. Aviation Med. 30(2):90-96.
ABSTRACT: Significant increases in plasma glutamic-oxalacitic transaminase
levels in monkeys have been found after exposure to vibration, acceleration,
heat, and noise and confinement stress.
In all but one of fourteen animals,
no specific tissue damage was evident.
Repeated
of the
monkey
to the same intensity of vibration stress producedexposure
progressively same
smaller
mean
increases in the plasma transaminase levels. The data su&gest that an increas&
in plasma transaminase activity can occur as a nonspecific stress effect.
It
follows that caution should be exercised in basing clinical judgement& on
serum transaminase levels.
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Cope, F.W.
1959
ELASTIC CHARACTERISTICS OF ISOLATED SEGIENTS OF
HUMAN AORTAS UNDER DYNAMIC CONDITIONS.
j. Applied Physiol. 14(l):55-59, Jan. 1959
See also (Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5809.
13 Aug. 1959. ASTIA AD 209 084.

SUMMARY: When isolated segments of human descending thoracic aorta were
caused to change their volume rapidly and continuously in sinusoidal fashion
with pulse pressures and pulse rates maintained in the physiological range,
the resulting pressure-volume curves showed slight but consistent increases
in stiffness, colppared to pressure-volume curves obtained on the same specimens when inflated stepwise'. There was introduced into the pressure measuring
system a time lag of sufficient magnitude to eliminate the hysteresis loop.
The extent of hysteresis in the aorta was not determined because time lags in
the aorta could not be distinguished from time lags in the measurement equipment.
(Author)
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Cope,

F.W. & B.D. Polis
1959
SOM EFFECTS OF PROLONGED LOW FREQUENCY
VIBRATION ON THE MOLECULAR AND CELLULAR CO4POSITION OF BLOOD.
J. Aviation Med. 30:90-96
See also U.S. Naval Air Development Center Rept. No. NADC-MA-5715,
Nov. 6, 1957.

ABSTRACT: Rhesus monkeys were exposed to vertical sinusoidal vibration of
amplitude 0.1 inch and frequency 20'cps for 3 hours a day for 8-12 successive
days.
The monkeys were strapped in a sitting position on a vertically vibrating
table top. Control monkeys were placed nearby. The vibrated monkeys showed 'no
grossly visible abnormalities.
On the first day of vibration, the neutrophile'
counts and plasma transaminase levels rose abrupcly, and then gradually decreased as the vibration was repeated on successive days.
These changes were interpreted as nonspecific changes such as may be characteristic of the GeneralAdaptation-Syndrome and do not necessarily indicate any specific tissue damage
such as myocardial infarction of the monkey.
Similar changes of lesser magnitude were produced by merely handling the monkeys.
Plasma glucose and ascorbic
acid levels and eosinophile counts, which are known to change with stress, were
maximally depressed by the mild stress of handling the animals.
No additional
effect on these determinations could be ascribed to vibration.
The data obtaindd
with monkeys suggest that rise in transaminase activity merely reflects
a general response to a stressful state.

1.55
Cope, F. W.
1959
PROBLEMS IN HUMAN VIBRATION ENGINEERING
(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.)
Buted Proj. -no.NM 18 01 12.4, rept. no. 2; (TED ADC AE 1409);
Rept. no. NADC-MA-5903
6 March 1959
ASTIA AD 216 507
ABSTRACT:

Vibration is

considered to include the oscillatory motion of

/

.
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traveling vehicles. The perdominent linear sinusoidal component of this
motion is usually in the vertical direction and of 0-50 cps in frequency
A human or animal, subjected to vibration, may exhibit a variety of
symptoms and anatomical damage. These effects may be diminished by
shielding the operator from the vibration of the vehicle by means of an
elastic device. A variety of suitable devices are available. However,
excessive shielding 'is undesirable in that it will increase the relative
motion of the operator vith respect to the vehicle which may be expected
(Author)
to cause performance decrements.

I
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PROBLD'= IN HIMAN VIBRATION EN4GI1NEERING.
1960
Cope, P.W.
Erzonomics 3(l):35, Jan. 1960
See also (Naval Air Development Ctt., Johnsville, Pa.) NADC-HA-5902,
6 March 1959. ASTIA AD-216 507.

ABSTRACT: Vibration is considered to include the oscillatory motion of
traveling vehicles. The predominent linear sinusoidal component of this motion
is usually in the vertical direction and of 0-50 cps in frequency. A human or
animal, subjected to vibration, may exhibit a variety of symptoms and anatomical
damage. These effects may be diminished by shielding the operator from the
vibration of the vehicle by means of an elastic device. A variety of suitable
devices are available. However, excessive shielding is undesirable in that it
will increase the relative motion of the operator with respect to the vehicle
(Author)
which may be expected to cause performance decrements.
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EFFECT OF NOISE ON HUMAN BEHAVIOR.
1952
Corso, J. F.
(Wright-Patterson APB, Ohio) WADC Tech. Rept. 53-81, Dec. 1952.
ASTIA AD 18259
ABSTRACT: The present report is a comprehensive summary of a program of
research undertaken in the Dept. of Psychology of the Penn. State College
from 24 March 1949 to 31 October 1952 on the effects of high intensity noise.
on human behavior. In all, six major studies were conducted and are reviewed,
with the following information provided for each study; abstract, purpose,
In general, the
procedure, results and conclusions, and summary statement.
results of this series of studies show that noise has no marked effect on
meital performance.
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VIBRATION 1MASUREMNTS ON LIVING SUBJECTS.
1959
Corti, U.A.
30 May 1959
Schweiz Med Wschr ,89:576-81,

I

-
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Coulter, N.A. and J. C. West 1960 NONLINEAR PASSIVE MECHANICAL PROPERTIES Or
SKELETAL MUSCLE
(Wright Air Development Division, Wright-Patterson Air Force Base, Ohio)
Proj. 7232; Task 71784; Contract No. AF 33(616)-5780, WADD TR 60-636
ABSTRACT:
The nonlinear, passive mechanical properties of skeletal muscle vere
investigated. The response of frog gastrocnemius muscle to sinusoidal displacements over a frequency band of 0.5 to 25 cps was determined.
From the
experimental data a nonlinear differential equation characterizing the passive
mechanical behavior of muscle was constructed
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Coussoulakos, A., H. Maschas, and G. Yannoulis
1962
PATHOLOGICAL
DISORDERS CAUSED BY VIBRATIONS IN NON-FLYING PERSONNEL OF ATHENS AIRPORT.
(Troubles pathologiques provoques par les vibrations concernant le
personnel non navigant de l'aerodrome d' Athenes)
Revue de medecine aeronautique, (Paris), 1 (4): 18-20.
July-Aug. 1962
ABSTRACT: Airport noise produces not only stato-acoustic disorders, but also
general disorders (fatigue, irritability, weakness).
It is also responsible
fox mental, behavioral, and neurological disorders ( insomnia, concentration
difficulties, headaches, vertebral pain, depression, risual disorders),
cardiovascular disorders (tachy-cardia, extrasystole, bradycardia), digestive
disorders ( dyspepsia, nausea, vomiting, duodenal ulcer), and blood disorders
(poly-nucleosis with eosinophilia).
Etiopathogenesis is related to the
terrain, hearing acuity, the frequency, character, and duration of exposure
to noise, former disorders, heredity, and hormono-vegetative factors.
Special medical and audiometric selection criteria, and personal protective
devices (ear plugs, helmets) are recommended for nonflying personnel exposed
to noise daily.

161
Cramer, R. L., P. J. Dowd, & D. B. Helms
1963
VESTIBULAR RESPONSES TO
OSCILLATION ABOUT THE YAW AXIS.
(Paper, 34th Annual Meeting of the Aerospace
Medical Associatior., Statler-Hilton Hotel, Los Angeles, Calif., April 28 May 2, 1963)
ABSTRACT: Nystagmus varies systematically in amplitude and phase with the frequency of oscillation.
The relationships can be expressed in terms of a simple
analog.
Both these relationships can be altered by repeated stimulation in a
conditioning program.
(AUTHOR)
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Crampton, G. H., & F. A. Young
1953
THE DIFFERENTIALEFFECT OF A ROTARY
VISUAL FIELD ON SUSCEPTIBLES AND NON-SUSCEPTIBLES TO MOTION SICKNESS.
J. Comp. Physiol. Psychol. 46:451-453

4
SUIMARY AND CONCLUSIONS: 1) Two groups of Ss, one susceptible and the other
not susceptible to motion sickness, were subjected to a rotating room situation
in which they remained stationary. The resulting nausea symptoms were categorized on an arbitrary four-point scale. 2) The results indicate that individualssusceptible to motion sickness are also susceptible to nausea in a rotary
visual field situation, and, conversely, nonsusceptibles are resistant. 3) It
is concluded that some of the individual differences in regard to nausea found
in previous studies utilizing rotary visual fields may be related to the motion
sickness susceptibility of the subjects. (AUTHOR)
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Crede, C.E.
1955
VIBRATION AND VIBRATION ISOLATION IN AIR-CRAFT AND GUIDED
MI SSILES. (Barry Controls, Inc., Watertown, Mass.)
Progress rept. no. 257
ASTIA AD- 118 627
ABSTRACT: "This report reviews some of the latest developments in vibration and
in vibration and shock isolation with particular reference to piloted aircraft
and guided missiles.
The use of discrete and continuous spectra to define
environmental conditions is discussed, ami the significance of these concepts
:n the design and testing of equipment is reviewed. Mention is made of certain
effects which may be important in the isolation of high frequency vibration,
including standing waves in vibration isolators and the resilience of structural
members of the mounted equipment. The problems introduced by the requirement
of isolation during sustained acceleration are discussed, and graphical means
for predicting the change in natural frequency of a particular non-linear
isolator during sustained acceleration is included. Reference is made to shock
transmissibility of isolators, and to limitations on isolator deflection as
governed by available space. Finally, the report includes a discussion of
techniques for selection of optimum characteristics for isolators by use of an
analog computer, and gives an example of the application of this technique."
(BCI abstract)
164
Crede, C. E. 1957
PRINCIPLES OF VIBRATION CONTROL.
In C. M. Harris, ed., Handbook on Noise Control (New York: McGraw-°ill,
1957) Chap. XII..

-

1,945-

165
Crisman, i.B., & C.L. Forrest
HIGH PERFORMANCE AIRCRAFT.
April 1957)

1957
HWAN FACTORS IN THE DESIGN OF
(Paper, SAN National Aeronautical Meeting,

166
Critchlow,
S. A.

R.F.
1944 MEASUREMENT AND PREDICTION OF AIRCRAFT VIBRATION.
. J. 52:368-378

167
Crocco, G.A.
1951
LA SOPPO~rAZIONE FISIOLOGICA NEI MISSILI A KAZIOME.
(PHYSIOLOGICAL ENDURANCE AND ROCKET FLIGHT.)
Aerotecnica, (Rome) 31:55-59
168
Crook, Mary C. 1960 SUMMARY OF REPORTS ON VIBRATION SURVEYS ISSUED DURING 1959.
(David Taylor Model Basin, Washington, D.C.)
Report no. 1402;
ASTIA AD-232 642.
ABSTRACT: Tests on the USS Skipjack (SSN-585) showed that the hull vibration
was not excessive when compared with levels on other submarines.
The hull
Vibrated in its fundamental 2-noded mode whenever the rudder or stern was predominantly in the athwartship direction, and it was not nearly as much in evidence
at speeds in excess of 10 kn as at lower speeds.
It is believed tiat the rudderram-hydraulic system has a natural frequency near that of the 2 noded hull mode
(3.3c submerged, 3.7c surfaced) when the ship advances at low speeds, but that
the rudder frequency changes with speed, due to the spring-like effect of the
hydrodynamic lift
and moment.
Blade frequency hull vibration at a submerged
105 rpm was twice that previously reported; this condition is attributed to
increased excitation arising from resonant whirling vibration. This large blade
frequency resonant whirling vibration (center of shaft moving in an elliptical
path) was measured near 105 rpm. At this speed the shaft vibrated with an
amplitude of the order of 40 mils peak-to-peak, 5 vibrations per shaft revolution.
There were strong indications that the floodhole cover in no. 4 ballast tank was
open, possibly giving rise to Helnholtz-type excitation. A list of formal reports
published during 1959 is appended.

169
Cummings, S. B.
THRESHOLDS.

1938 THE EFFECTS OF LOCAL ANESTHESIA ON TACTILE AND VIBRATORY
J. Exv. Psvchol. 23:321-338.

170
Curry, B. and Hsi, 1.
1949 BIPLIOGRu,
, PERSOtICS OP. ULTPJ•;(i01CS
1926-1949 Oklah•ma Agr. )4ech. Col
, Research Foundation, Stllijtcrr,
Oklahoma.
See also: Chew. Absr. 44:4298d (1950)

L71
Curtis, A.
S.A.E.

J.
1958
RANDOM VIBRATION TESTING SIMPLIFIED.
Journal 66(11):127, Pt. 2

ABSTRACT: Fatigue damage in actual environments can be found in accelerated
lab tests by using an "equivalent peaks" technique.
The effect of low-intcrnsly
lotng-time random vibratidns'can be found by testing a part at a short-tire bi•intensity vibration level.
This is done by calculating the number of tim',s a
damaging peak acceleration is applied to a part. The same number of peaks are
then applied in an accelerated lab test. Since the vibrations being configure.6
are of the random type, probability density functions for the distribution of
the magnitude of the peaks are used.
Narrow-band random vibration is a
'
sfip
,eeiet ferivie damage occurs at resonant frequencies.

172
Cyriax, E.
1948 HANUAL VIBRATIONS AND NERVE FRICTIONS, WI1TH SPECIPL REEFYIr',7
TO PERIPHERAL FACIAL PARALYSIS Brit. J. Phys. Med. II, 144-146
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Danilin, B.

1959

Takhnita molodezhi

LIFE IN SPACE
7: 34-36

174
Danovski, T.S.,

C. Moses Jr.,

and H.M.

Margolis

1960

VIBRATORY SENSI AND

OSCILIAOTRIC INDEX IN GOUT AND IN RHEUMATOID ARTHRITIS.
Amer. J. Med Sci. 239:295-300, March 1960

'.

175.
Davis,

H.

1942

FINAL REPORT ON PHYSIOLOGICAL EFFECTS OF EXPOSURE TO

CEPTAIN SOUNDS (Office of Scientific Research & Development,

'D. C.)

Wash.,

OSRD 889. OTS PB 19786.

176
Davis, H. 1948 BIOLOGICAL AND PSYCHOLOGICAL EFFECTS OF ULTRASONICS J. Acoust.
Soc. Am. 20:605-607

177
Davis, H.,
1948
VIBRATION AND ITS PHYSIOLOGICAL EFFECTS.
Medical News Letter, Aviation Supplement,
9: 1-4

178
Davis, H.,

H. 0. Parrack and D. H. Eldredge

1949

HAZARDS OF INitNSE

SOUND AND ULTRASOUND
Annals of Otoloxy. Rhin6Iogy and Larynmoloxy 58: 732,

September 1949.

179
JNOICATI0O9.
NOISE: EFFECTS ON HIMA14 NEAVIOR AND CO
1951
Davis, H.
American Medical Assoc. Arch. -Indus. Hygiene & Occupational Ned. 3:227-231

180
Davis, H. and Associates 1953
Soc, Amer 25:1180-1189

ACOUSTMC TRAUMk IN THE GUINEA PIG J, Acoust.

181
Davis, H., D.E. Eldredge, at al. 1954 HIGH-IrNENSITY NOISE AND MILITARY
OPEVTIONS: AN EVALUATION(Armed Forces NRC Co ittee on Hearing and'BioAcoustics, Wash, D.C.) CHABA Rept. No. 1, 25 Jan. 1954

182
AUDITORY AND NON-AUDITORY EFFECTS OF HIGH UThENSITY NOISE.
1958
Davis, H., ed.
Res. Proj. NM 130199.1.
(Naval School of Aviation Medicine, Johnsville, Pa.)
6/58
7.,

183
PANEL DISCUSSION: ENVIRONMENTAL EFFECTS ON
1962
Davis, H., Chairman
In Schaefer, K. E., ed., Environmental Effects on
CONSCIOUSNESS.
(New York: The MacMillan Co., 1962) Library of Congress
Consciousness.
Catalog Card NO. 61-9079, pp. 132-146
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A DYNAMIC AIRCRAFT
1952
Daily, W.H., I. Glassman & D.B. Houghton
S~UIM•ATOR FOR STUDY OF HUMAN RESPONSE CHARACTERISTICS.
(The Franklin Institute Laboratories for Research and Development,
Final Report No. 1-2169, Sept. 30, 1952.
Philadelphia, Pa.)
ASTIA AD 52 725.

ABSTRACT: This report covers the design and consttaction of a dynamic
simulator of an aircraft in flight with which "human frequency responses"
to vis',al signals may be measured for the purpose of determining optimum
characteristics of an aircraft's controls.
The dynamic simulator comprises an aircraft cockpit, a program unit which
presents visual input stimuli on a cathode-ray tube in view of the pilot
an electronic analog computer which computes the aircraft equations of

1

motion and resultant stimuli (tergef-) motions,
pilot responses and other desired quintitits.
the F-30A jet fiShter.

and a recorder to record
The aircraft simulated is

like the
Validatxon vf the simulator indicates that the device "flies"
preparation.
under
is
phase
validation
the
or
F-80A. A separate report
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Della Monica,

T..

R•E•VI

ULTRASOUWMDS IN BIOLOY:

1939
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Ann. ued, navale e coloriale 45$ 356-362

186
Den Hartog, J. P.
(McGraw-Hill,

3rd ed.

MECHANICAL VIBRAIlIONS.

1947

1947)

187
BIOTELEMETRY
1962
Denisov, V. & M. Klevtsov
(Trans. of Radio, Hoscuw (USSR) (10):16-17, 1961)

(Office of Technical Services. Washington, D. C.)

62-11106

188
Deniis, J. P.,

& M. A.

1958

Elvood

DIFFERENT SEATING POSITIONS.
Experimental Establishment)

THE EFFECTS OF VIBRATION EXPER ENCED IN

(Ministry of Supply, Clothing and Stores
Rept. No. 78

.189
THE EFFECT OF WHOLE BODY VIBRATION ON A VISUAL PERFORMANCE
1960
Dennis, J. P.
(Directorate of Physiological & biological Research, Cloth ing &
TASK
No. 104; A IA AD-247
Rep'
Equipment Physiological Research Establishment)
249; Aug. 1960
ABSTRACT:
Introduction & Object: These experiments are concerned with the rela
between a range of vibration conditions (from 5-37 c.p.s.) experience
sitting on an ordinary tank seat, the amounts of movement at the head
associated losses in visual performance.
(1) Visual performance was significantly affected at all co
Summary:
the motion of the table approximated to +± peak g and at all but one
Vibrati
(19 c.p.s.) when the table motion approximated to ±t peak g.
A. peak g level increased errors over the non-vibration condition by
peak g this increase in error was 55%.
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(2) Rate of change of acceleration of the heaJ is shown to correlate with visual
performance r-0.61.
This relationship Is not necessarily consistent over the
experiwmenital conditions.

(AUTHOR)

190
de Vries, G.
1942
A CARUIER-FR9QUXNCY INSTRVUM
ESPECIALLY IN FLIGHT TESTS
Jahrbuch d. Deutschen Luftfahrtforschung 1942 pp.
10/13106)
R.A.E. Translation No. 180

FOR

MEASURING VIBRATION,

1794-1803

191
Dias Campos, F.
1945 INFLUrNCIA DAS ACELERAI)ESSOBRE 0 ORGANISMO,EN AVIACAO
(Acceleration; Influence on Organism)
Rev. med. RioCrande do Sul. (Brazil) 1: 278-287, May-June 1945

192
Dieckmann, D.
1955
THE EFmJrT OF MECHANICAL VIBRATION ON MAM: A REVIEW AND
S TJIMARY OF RESEARCH TO DATE.
(Report from the Max-Planck-Institute of
Occupational Physiology,, Dortmund.
Available as a British Railways
Research Translation)

193
Dieckmann, D. 1957 EINFLUSS VERTIKALER MECHANISCHER SCHWINGUNGEN AuLTDEN
MENSCHEN (Effects of Vertical Mechanical Vibration Upon Man)
Int. Z. Angew. Physiol. (Berlin) 16: 519-564.

194
Dieckmann, D.
Ergonomics,

1957
A STUDY OF THE INFLUENCE OF VIBRATION ON MAN.
1: 347-355

ABSTRACT: The influence of mechanical vibration of the Piaman body was
studied in the standing and sitting positions. The range of frequencies was
up to 100 cps.
At the lowest frequencies of the movement of the body follows
that of the platform. Near 4 to 5 cps there is a resonance maximum of body
movements.
Higher frequencies induce lower amplitudes of body vibrations.
If the vibration of the shoulder is taken as 100% and compared with the head,

1,951

the max itmim relative ampI itude occurs bet wi.•'u 2u dsd 25 cps.
A scale of
•
Ii•~ I'i
hi,,,oiit
'I strain from 5 to 40 cps strain is

y velocity of vibration, below this acceleration is
Ahbve 40 cps the amplitude serves as a standard of strain.' The
1'-,4.nnts of the head of a subject standing on a horizontally vibrating table
are elliptical.
With an increase of frequency the elipse becomes more
vertical, so that at 4 or 5 cps the movements are mainly vertical although
the vibration is horizontal.
The large elliptical form at 2 cps results from
resonance.

195
Dieckman, D.
1958
EINFLUSS HORIZONTALER MECHANISCHER SCHWINGUNGEN AUF DEN
MENSCHEN (Influence of Horizontal Mechanical Vibrations on Humans)
Internat. Zeitschrifte Angew. Physiol. 17:67-83

196
Dieckmann, D.
1.958
EINFLUSS HORIZONTALER MECHANISCHER SCHWINGUNGEN AUF
DEN MENSCHEN,
(Influence of Horizontal Mechanical Vibrations on Humans)
Internat. Ztschr. an&ew. Physiol. 17: 83-100

197
Dieckmann, D.
195P MECHANISCHES MDDELL FUR DEN VERTIKAL SCHWINGENDEN
MENSCHLICHEN KORPER.
(Mechanical models for the vertically vibrating
human body.)
iJnternat. Ztschr. angew. Physiol. 17:67

198
Dieckmann, D. 1958 EIN MECHANISCHES ?VDELL FUR DAS SCHWINGINGSERREGTE HANDARM SYSTEM DES MENSCHEN.
(A mechanical =del for the hand-arm system
of men stimulated by vibrations.)
Internat. Ztschr. angew. Physiol.
17:125

199
STUDY OF THE INFLUENCE OF VIBRATION ON MAN.
1958
Dieckmann, D.
Aug. 1958
1(4):347-355,
Ergonomics
To study the influence of hori~o.ntal and vertical mechanical vibrations
ABSTRACT:
(up to 100 cycles, per second) on the human body in standing and sitting positions,
physical and physiologicý.l methods as well as subjective assessments were employed.
Resonance phenomena are 3escribed and- a-strain scale is given for these vibration
Using these techniques, a man sitting on a seat in a rail-motorcar
excitations.
is described.
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200
EFFECTS OF MECHANICAL VIBRATIONS OF AUTOMOBILES
1959
Dieckmann, D.
ATZ Automobiltechnische Zeitschrift (Germany)
ON HUMANS.
SIA Terans. No 59-17397
59 (10):297-302.

201
Di Macco, G. 1938 PATHOLOGICAL ACTION OF ULTRASONIC WAVES: A REVIEW OF LITERATURE Arch. ital. med. sper. 2, 66-86

202
UNTERSUCHUNGEN UBER EIN EMPFLNDUNGSSTARKEMASS FUR VIBRA1956
Dindinger, H.
(RESEARCH ON A MEASURE OF
TIONEN DES MENSCHLICHEN KORPERS: DIE VIBRONSKALA.
BODY: VIBRON-SCALE)
HUMAN
OF
THE
VIBRATIONS
THE INTENSITY OF SENSATION OF
Erlangen)
University,
(Thesis: Medical Faculty of Friedrich-Alexander
1956)
Mikrokopie,
(M~inchen:
A scale was developed for the measurement of sensations of vibration in
ABSTRACT:
The
the frequency range of 50-200 c.p.s. at threshold to medium intensities.
Vibron-scale iollows in general the Veg-Scale developed by S. S. Stevens for the
If the vibron values are arranged in a geometric series,
perception of weights.
the progression follows Stevens' law (sensation increases as the cube root of
AplicaList uwf tl.i w~ale is envi-ioned f r the quar"i
.
4.I tcalci
;tiJ.z
tative measurement of vibration stress on the human organism during flight and- car
travel.

203
1"•triyevskly,

Sergey Yevgen'ye ich
1960
SOME THEORIES OF VIBRATIONS WITH
SELF-DAMPING AND THEIR EVA]UATION FROM THE POINT OF .'IEW OF EXPERIkENTAL
Nekotoryyq Teoril Kolebaniy S Sobstvennym Zatukhaniyem i Ikh Otsenka
DATA.
s Tochki Zreniya Opytnykh annykh (Moscow: 1957.) PP. 1-85
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio, TransASTIA AD-256 614; 21 Nov. 1960
lation No. ?CL-684)

ABSTRACT: The different depend nces of vibration damping on the internal
It is customary to call such vibrations
resistance in the material is e amined.
A new theory is proposed in which
self-damping.
wvih
bodies
elastic
of
vibrations
vibration damping is considered as a function of both velocity and displacement.
The theory a.1-oconsiders'dampitg as being proportional to the second degree
(AulilOR)
polynomial of deformation.
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Document Service Center, Armed ervices Technical Information Agency 1957
ENTR ES SELECTED BY DR. J. NORTON BRENNAN, PENNSYLVANIA
SHOCK AND VIBRATION.
REPORT
STATE UNIVERSITY, IN CONJVý,CTION WITH CONTRACT DA 19-129-qm-804.
(Document S~rvice Center, Armed Services Technical Information
BIBLIOGRAPHY.
Agency, Dayton, Ohio) ASTIA AD-138 776
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Dognon, A. and E. Biancani 1938 PHYSICOCHEMICAL AND BIOLOGICAL EFFECTS OF ULTRA.
VIOLET RAYS AND ULTRA-ACOUSTIC SOUNDS.AA.
J=. d'.ctin
12; 61-64

206
Dognon, A. and E. Biancani
gica (Berlin) 3; 40-54

1938

ULTRASONICS AND THEIR BIOLOGICAL ACTION Radiolo,

207
Donokaia, L. V. and M. F. Stoma
1960
[PHYSIOLOGICAL ANALYSIS OF THE
EFFECT OF VIBRATIONS ON THE ORGANISM.1
In
Tr. Leningrad Sanitarnogig Med. Inst. 61:37-48, 1960 (Russian)

208
Douvillier, J.G., Jr , H.L. Turner, J.D. McLean, & D.R. Heinle
1960
EFFECTS OF FLIGHT SIMULATOR MOTION ON PILOTS' PERFORMANCE OF TRACKING
TASKS.
(National Aeronautics and Space Administration, Washington, D.C)
NASA TN D-143, Feb. 1960.
ASTIA AD 231 341
ABSTRACT: The etffct of motion of a flight simulator on pilots"performance
of a tracking task has been investigated by comparing the air-to-air track-'
ing performance of two pilots in flight, on a muLi.•'less flight simulator,
and on a flight simulator free to roll and to pitch. Two different attack
displays were used.
It was found in tracking a maneuvering target that: (1) the results from
the moving flight simulator resembled the results from flight much more, than
did those from the morlonl.qs si ulator; and (2) that in flight the conventional circle-dot display was superior to a drone display.
For simpler
tracking tasks it was not possible to detect these differences.

209
Draeger, R.H., D.E. Goldman, & C.B. Cunningham
1947
SHOCK AND VIBRATION
BULLETIN NO. 2 - MARCH 1947.
(Office of Naval Pesearch, Naval Research
Laboratory, Washington, D.C.) ASTIA ATI 75123

ABSTRACT: Topics covered at a symposium on shock and vibration are presented.
A co(mittee was set up to clarify and unify ideas and to report such terminology,
definitions, and standards as will help in the uniformity, understanding, and
progress in the field of science. The effects of personnel shock, blast,:and
vibration were also discussed.
It was demonstrated that the purpose of such
investigations was to provide protection for human beings and structures involved in Fleet operations.
In addition, a detailed description together with
photographs is given of the German Askania vibroaraph.
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1959 EFFECTS OF LOW-FREQUENCY HIGH-AMPLITUDE WHOLE-BODY VIBRATION
Drazin, D.H.
OF VISUAL ACUITY
(Flying Personnel Research Conmnittee, Air Ministry) FPRC'Memo 128 Nov. 1959
Four subjects were tested for visual acuity in 10 conditions of
ABSTRACT:
vertical sine-wave vibrations at frequencies betueeA 1 and 3 cps and amplitudes
Visual acuity test material vibrated in phase with the
between 1.125" and 4.5".
subject was found to decrease as either amplitude or frequency increased.
At
frequencies between 1 and 2.5 cps acuity was found to regress linearly on peak
acceleration.
A more marked decrement of acuity at 3 cps is attributed to body
resonance.
The results are discussed with special reference to their bearing on aircrew
performance in high-speed low-level flight.
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Drazin, D. H. 1960 THE EFFECTS OF VIBRATION ON VISION.
Res. Soc. Annual Conf., March 1960.)

(Ergonomics

213
Drazin,

1960
SOME EFFECTS OF LOW FREQUENCY VIBRATION
D. H. & J. C. Guignard
ON VISION.
Proc. 5th Euro. Cong. Aviation Med., London, 1960.

214
Drazin,

OSCILLATORY MOTION IN FLIGHT.
1960
D.
M
roceeldAnD
of the •J1 luropean Congress of_ Avia21

edici I
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1962
SOME EFFECTS OF LOW FREQUENCY VIBRATIONS
Drazin, D. H., & J. C. Guignard
In Barbour, A. B., & H. E. Whittingham, eds., Human Problems
ON VISION.
of Supersonic and Hypersonic Flight (New York, Oxford, London, Paris:
pp. 339-342
Pergamon Press, 1962)

216
1957
ELECTROMYOGRAFICXA STUDIE U PRACUJICICH
Drechsler, B. and V. Styblova
(Electromyograpt•b study of workers
VYSTAVENYCH MECHANICKYM O)TRESUM.
Pracovrii ltk, 9:192-298
exposed to mechanical vibrations.)
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K KLTJNIKE VTBRATSION'NOI BOLEZNI (The
19.9
Drogichina, E. A. & N. B. Metlina
Clinical Picture of Vibration Sickness).
Klinicheskaia Meditsina (Moszo'w) 37('):104-110, Sept. 1959 (In Russian,
with English summary)
(Translation Services Branch, Foro.g,' Technology Div., Wright-Patterson
ASTLA ATI 280 946
AFB, Ohio) Translation FTD-TT-62-539'1, 20 April 1962.
The
ABSTRACT: The clinical picture of vibration sickness is extremely diverse.
symptormatology includes local vasomotor derangements of the axon reflex type, and
Foue
a genreal systemic reaction evoked by the etfect of vibration on' reflexes.
The first two s-ages are characterized
stages of the disease are distinguishtl.
while in the ihird and fourth stages the
arr
by reversible vasomoter di
pathologic process becomes stabilized and may lead to more or less permanent
The severity and course of the disease depends not only on the duration
damage.
and intensity of t10e vibration, but also on 'the individual sensitivity of the
High frequency vibration ahs the most
organism to that particular vibration.
Experimental findings show that the
adverse effects on -he human organism.
extent of injury varies with the individual end is related to a deficiency in
Current concepts in the treatment
the endocrine and autonomic nervous systems.
and prophylaxis of vibration disease are discussed.
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E.A. & N.
Mo't1 ir' 'N
VOZDEISTVIEi OBSH'ýl
SICKNESS CAUSFD) ,Y i
jie.i trud. i profc .e-,ic ' ; , ;.
1902.
In Russian ,
'
t ,',*

Drogichina,

Gig

.

bIt

'

T'}. ClL.
G
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,
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BOLEZNI,

VYZVAN•N-OI

:CTURE OF VIBRATION
.it.

(7):

1',-22.

July

ABSTRACT:
Vibration -icknvs..
pr•. , '
'i
n manifests itself
in a spo. ific s'vn~irorw:
autonomic po
'
i,
)y sympathalgia,
disturbanc's of the vibration senq,' 1 ;
1 , nsa,.ionL
i received by skin
receptors, disturbances of the a
.
rvous system, and changed capillary
circulation in the fingers.
Dil
'
,mportance
A
is attached to the lateration
of the pulse ii the arteria dori.
', pedis,
resembling end'arteritis.
Other

symptoms include vestibular pathiý'.'gy with lateral nystagmus, functional
disturbances characteristic of neurotic reactions, and hyperthyroidism.
Vibration ,•sease is reversible and amenable to treatment.
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DuBois,

A.B.,

A.W.

Brody,

D.H.

Lewis,

and B.F.

Burgess

1954

RESPC,'SE OF

CHEST WALL,

ABDOMEN AND DIA.?HRAGM TO FORCED OSCILLATIONS OF VOLUME.

Fed.

13: 38

Proc.

ABSTRACT:
Previous, studies tested the frequency response of the lung-thorax
system to sinusoidal air pumping at the nwuth by comparing inflow to the r,•.'kth
with transthoraric pressure.
This permits separation of the total impedarce
to breathing into resistive, elastic and inertial components.
To test whether

-
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the chest wall, diaphragm and abdomen-move together or as separate systems,
velocity pick-ups (magnet and coils) were placed on the body surface during
Velocity over the upper anterior chest
At 7-11 cps.
such sinusoidal pumping.
subjects and a maximum occurred
supine
10
in
pressure
mouth
with
was in phase
a pump stroke of 14 cc.)
at
m.24
to
(.11
displacement,
and
in velocity
At 5-8 cps the abdomen showed a maximal amplitude (1.3-1.19 mm at pump stroke
56 cc), by the ballistocardiograph in 6 subjects (.14- .29 mm at pump stroke
56 cc.) At 1-2 cps the anteri.or chest and abdominal surface moved together, in
At higher frequencies, the surface motion of the abdomen lagged the
phase.
upper chpst and this lag ticreased caudally. Above 4 cps the lower chest also
lagged the upper.
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DuBois, A.B., A.W. Brody, and D.H. Lewis.
J. Appl.
THE LUNGS AND CHEST IN MAN.

OSCILLATION MECHANICS OF
1956
8:587-594
Physiol.,

ABSTRACT: The chest was triven by an oscillating air pump which generated
sinusoidal pressure waves at the mouth or around the body and tne over all
impedance of the chest was measured by a pressure gage and flow-meter, at
The frequency response characteristics of the
frequencies from 2 to 15 cps.
chest wall were measured with velocity transducers and indicated probably
The frequency response characteristics of
resonant frequencies of 7-15 cps.
the diaphragm and abdomen we-e indirectly deduced from measuring velocity of
the abdominal surface and headward-footward velocity of the body with respect
The airways can probably be
to the table, and was found to be about 6 cps.
characterized as a resistance-capacitance system leading to the cJ'-st wall
and diaphragm which may be represented' as a visco-elastic massive surface
exhibiting both perpindicular and transverse surface waves in response to the
driving thoracic pressures.
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EFFECTS OF LOW-FREQUENCY HIG-H-AMPLITUDE
1960
Duffner, L, R., & L. H. Hamilton
Fed. Proc.
VERTICAL SINUSOIDAL VIBRATION UN RESPIRATION IN HUMAN SUBJECTS.
19:374
ABSTRACT: Although man is exposed to low-frequency whole-body vibration
is known of the physiological effects of this
whenever he travels, little
The effects of sinusoidal vibration on respiration
environmental factor.
Vital capacity, minute
were investigated with 10 normal male subjects.
composition were measured
air
expired
and
frequency,
breathing
ventilation,
before, during, and after a 4 minute exposure -to vibrations of-2- to 7 cpa--at---...........
Oxygen consumption increased durirg vibratio"
accelerations of 0.15 and 0.35 g.
Minute ventilation
and dropped toward control values during the recovery period.
and tidal volume increased while breathing frequency decreased iJmediately
after vibration began, remained unchanged during the entire period of exposure
and returned to control values as-soon as vibration ceased. Vital capacity
was not significantly changed during the vibration or recovery periods.

-
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Duffuer, L. R., L. H. Hamilton & H. A. Schmitx

1962

EFFECT OF WHOLE-BODY

VERTICAL VIBRATION ON RESPIRATION IN HUMAN SUBJECTS.

J. Avol. Physiol.

17:913-916, Nov. 1962.
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Durand,

F.L.,

1960

AN EVALUATION OF A PROTOTYPE NOISE EXPOSURE.

( Masters Thesis, Ohio State University)

June 1960

224
Dvorak, Josef 1958 ZDRAVOTNICKE PROBLEMY .LETU V KOSMICKEM PROSTORU
Problems of Flights in the Cosmic Space)
Prakticky lekar 38(10): 401-403

(Health
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Earmark, N. 0. 1951 VIBRATION, SONIC AND MECHANICAL, ACTION ON AIR
FORCE PERSONNEL. (Aero Med. Lab., Wright-Patterson Field, June 1931.

226
Scblin, F. and A. Fessard
1938
SYNCHRONIZED DIPULSE DISCHARGES FROM
RECEPTORS IN THE DEEP TISSUES IN RESPONSE TO A VIBRATING STIMULS.
J. Physiol. 93:312.

2.27
Eckel, W. 1.954 ELEKTROPHYSIOLOGISCHE UND HI$TOLOGISCHE UNTERSUCHUNGEN IK
VESTIBUIARISKERN GEBIET BEI DREHREIZEN (Electrophysiological and
Histological Investigations in the Field of the Vestibular Nucleus
During Rotary Stizmuli)
Arch. Ohren- Nasen- u. Kehlkopfh. (Berlin) 164: 487-513

228
REPORT ON SUBJECTIVE SENSATIONS RECORDED BY AN
1948
Edwards, D. A. W.
OBSERVER EXPOSED TO HIGH IMTNSITY AIRBORNE VIBRATION WITH NOTES ON OTHER
PHYSIOLOGICAL EFFECTS.
(Flying Personinel Research Committee,,Farnborough, England)
FPRC 688(a),
May 1948.
ASTIA ATI 46 724.
ABSTRACT: Subjects were exposed to several noise and vibrations sources including three athodyds, a modified gas turbine, several gas turbines installed in
aircraft, propeller and engine noise from higi.powered reciprocating engines and
synthetic aircraft noise generated by a loud-spea ker. The observer used various
types of eat protection which consisted of ear plugs and helmets. Several
simple neurological tests were made plus a few recofdings of the patý:ern of
respiratory rate and minute volume. The observers efficiency was tested at
different noiste levels of each source and his physiological reaction noted,
also the sensations felt by him. Tinnitus and temporary loss of hearing resulted
in several cases. The most aggravating symptom was a superimposed tinnitus___
pi~tchof_2OO0-cp#.---Uncomf- wtarl e-body-sensa-tionswer4-e expe-rie-nc-e-d .o-nly during
a "rough" run of the atho,. a.

__

,/

-
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1948 FIRST REPORT UN THE EFFECT OF HIGH INTENSITY VIBRATIONS
Edwards, D.A.W.
ON SOME ANIMALS (Flying Personnel Research Committee, Institute of Aviation
Medicine,,Farnborough, England) FPRC 688(b) May 1948, AT142768
ABSTRACT: A series of experimental exposures of rats, mice and guinea pigs
to vibrations, both air and structure borne, and coverin, a range of frequencito
from subsonic to ultra-sonic and intensitites up to 135 db were conducted, and
In view of the
the reactions of these animals are described and discussed.
peculiar susceptibility of rats to audiogenic stimuli they are considered to be
The reactions of~the mice and guinea
unsuitable animals for these experiemtns.
pigs.used, although they may throw some light upon the psychology and physiology
of these animals, do not contribute in any positive manner to a knowledge of thu
effects of such sources of vibration upon human beings
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SOME OBSERVATIONS ON THE EFFECTS ON HUMAN SUBJECTS OF
2.0
Edwards, D. A. W.
(RAF, Institute
AIR AND STRUCTURE B ORNE VIBRATIONS OF VARIOUS FREQUENCIES.
of Aviation Medicine, Farnborough) FPRC Rept. No. 753; ASTIA AD-115 863;
Sept. 1950
A number of ground engineers working daily at test beds for gas
ABSTRACT:
turbines and ram jets were questioned about their experiences and sensatious when
exposed to the radiation from the power units. A group of civilian test pilots
exployed by two firms on testing Derwent and Nene Jet engines were similarly
Two pilots and one ground engineer who complained of bizarre symptoms
questioned.
were questioned and examined in detail. A detailed study of subjective impressions of exposure to high intensity structure borne and air borne vibrations
was carried out by the author. During this study attempts were made 'to estimate
the changes, if any, in respiratory pattern and oxygen consumption associated
During the development of the investigation
with exposure to the vibrations.
in the sound attenuating capacity of the
improvement
it became obvious that an
standard flying helmet was an urgent need, and that a suitable method of ear
protection was necessary for the comfort and welfare of aircrew and ground
The principles of the design and development of ear defenders were
engineers.
(ASTIA)
reviewed and an attempt made to improve the existing patterns.
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DYNAMICS OF THE VIBRATION SENSE
1960
Fijkman, E. & A. J. H. Vendrik
AT LOW FREQUENCY.
J. Acoust. Soc. Amer. 32(9):1134-1139, Sept. 1960.
ABSTRACT: The dynamic properties of the vibration sense in the humtn skin
By means of psychophysical
were investigated in a series of experiments.
methods, threshold values with different time courses and durations were
determined.. Sinusoidal deformations and deformations linearly increasing
The results were described by a simple model yielding
with time were used.
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Eldred, K.M., W.J. Gennon & H.E. von Gierke 1956 CRITERIA FOR SHORT TIME EXPOSUIX
OF PERSOtMIML TO HIGH INTENSITY JET AIRCRAFT NOISE
Irlsht Air Development Center, WP-AFI, 0k0)
WADC T 55-355

233
Eldred K., William Roberts, and R. White
1961 STRUCTURAL VIBRATIONS IN SPACE
VEHICLES.
(Northrop Corp., Hawthorne, Calif.) WADD TR 61-62;
ASTIA AD-273 334; Jan 1961
Study was made of rorcing functions and their characteristics, methods
ABSTRACT:
of estimating a combined response, and proof tests required to qualify strucLure
Part One discusses the
and equipment.
The report is presented in three parts.
various sources of vibratory energy which can result in vehicle vibration including rocket noise, aerodynamic pressure fluctuations, wind shear and gust,
Part Two discusses the prediction
meterorites and direct mechanical coupling.
of vibratory response through both empirical and analytical approaches, and
includes a thorough discussion of the single degree of freedom system, resonanceon-resonance, panels, shells, mobility, generalized force, joint acceptance,
Part Three contains a discussion of
correlations and other statistical tools.
fatigue and mal-function, the properties of an ideal test, implications of and
methods for obtaining a simplified composite response and an examination of
various test equivalences.
(Author)
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Eldredge, D. H.,

H. 0. Parrack and H. F.

Koster

1948

PHYSIOLOGICAL

EFFECTS OF INTENSE SOUND. (03AF, AMC, %Jr vi
1 t.
MCREXD Report 695-713,

A'Pryl Oh!io)

May 1948.
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Eldredge, D. H. and H. 0. Parrack
SOUND.
J. of Acoustical Soc.

1949 BIOLOGICAL EFFECTS OF INTENSE
of Amer. 21:55.
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Eldredge, D. H., & H. 0. Parrack
1950
SOUND PROBLEMS IN
U. S. Air Force Medical J. 1(4):449-461, April 1950

MKE AIR FORCE

237
lidredge, D. H., H. 0. Parrack, & H. Davis
TO INTENSE HIGH-FREQUENCY SOUND. (15APF,
Ti 6564, Sept. 1951

1951
SOME RESPONSES OF THE EAR
L4-P AFb, O)o)

-
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Ilfoon, D.C. and L. Wheeler Jr.
1951
RZSOWANCZ IN THE HUMAN OPRATO.
(USAP Aaro Ned. Lab.) Tech. Report no 5834, April 1951

239
El'piner, I. E.
1960
0 BIOLOCICHESKOM DERSTIVII ULTRA.ZVUKOV
' VOW
(Biological Effect of Ultrasonic Waves)
(Trano. of Zhurnal Obshchey Bioloxil (USSR) 15(l):18-30, 1954),
(Office of TechnicAl Services, Washington, D.C.) 60-21118

.240
Eppele, K. R., & G. D. Shipway
1959
CORRELATION STUDIES OF RANDOM AND SINE
WAVE VIBRATION TESTS.
In 1959 Proceedings of the'Institute of Environnental
Sciences, Annual Technical Meeting, April 22-24. 1959. La Salle Hotel,
Chicago, Illinois (Institute of Environmental Sciences, Mt. Prospect, 111.)
pp. 45-49

241
Ernsthausen, W.

1950

Medicine:World War II
Chap. VII-A

SOUN,-D AND VIBRATION IN AIRCRAFT.
(Washington:

Dept.

German Aviation,

of the Air Force,

1950)'

Vol.

2,

ABSTRACT:
This paper shows the range of amplitudes and frequenries of
mechanical vibration energy to which man is exposed in aircraft, and the
properties by which his organs handle this stress.
The resulting effect can
be greater than first
seem possible.
Each impulse of energy from without is usually conveyed to the cerebral cortex
and reflex centers.
Sympathetic and parasympathetic fibers innervate not only
the smooth musculature, but each organ, each muscle, spinal cord and spinal
ganglion.
Marked interference with the vegetative process is th'dicated by the
pupillary and eyelid reflexes originating in the hearing organ;
the abrupt
tonus variations of the skeletal muscles during exposure to impact-like sound
stimuli; the nausea, nystagmus, loss of tendon reflexes, and changes in circulation and respiration due to vibration; the paralytic phenomena due to detonation waves and the effect of high-speed shells on the nervdus plexi of the
abdominal cavity.
The insight gained thus far is mostly based upon independent partial results
A survey devoted especially to the central coupling functions has not yet been
made.
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Irnsthausen, W., & W. W. von Wittern

1.950
MEASUREMENT OF SOUND AND VIBRATION
WITH REFERENCE TO PHYSICAL AND PHYSIOLOGICAL PROBLEMS OF AVIATION.
German Aviation Medicine World War I1
(Washington: Dept. of the Air Force,
1950) Vol. 2, Chap. VII-B

ABSTRACT: This chapter discusses the theory and technique of measuring the
parameters of sound and vibration. Detail of some specific transducer elements
particularly of the differentisl transformer type is given.

Errsting, J.
1961
RESPIRATORY EFFECTS OF WHOLE BODY VIBRATION.
(Flying Personnel Research Committee,' Gr. Brit.) Rept no. FPRC1 1164,
ASTIA AD-263 854,
May 1961
ABSTRACT: The respiratory effects of vertical sinusoidal vibration applied
to the buttocks of a seated subject have been investigated over the frequency
range 1.7-9.5 c/s at acceleration amplitudes of up to + or - 1 g. Vibration
at certain frequencies and accelerations caused a significant increase in
pulmonary ventilation. At the highest frequency t ere was an increase in
oxygen consumption.
Under all the conditions investigated, however, there
was a true hyperventilation as evidenced by the reduction in end-expiratory
and arterial carbon dioxide tensions.
At all the 'requencies investigated
there was modulation of the respiratory flow by the vibration. The oesophagea$
and gastric pressures also oscillated at a frequency equal to that applied to
the subject. When a constant acceleration was app1 ied at all frequencies the
gastric pressure cscillations were greatest at a forcing frequency of 3c/s.
The addition of external resistances to respiratory flow reduced the volume
of gas oscillating in and out of the respiratory flow reduced the volume of
gas oscillating in and out of the respiratory tract. It also reduced the
degree of hyperventilation produced by a given combination of vibration
frequency and acccleration.

244
Ernsting, J. and J. C. Guignard SOME EFFECTS OF LOW-FREQUENCY VIBRATION
ON RESPIRATION (R.A.F. Institute of Aviation Medicine)
ABSTRACT: Pulmonary ventilation and respiratory gas exchange have been
measured in man during whole-body sinusoidal vibration at frequencies from
1.7 to 9.5 c/s and acceleration-amplitudes up to 1 g. The changes observed
are discussed relation to physical resonance phenomena in the seated body.
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Zrnsting, J.
1961 THE EFFECT OF WNOLE-BODY VIBRATION ON RESPIRATION.
(Ergonomics Res. Soc., 1961 (In Press).
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1953 HENNESKELEGENET OG RIUMET (IHE HUMAN BODY AND SPACE)
Errebo-Knudsen, E.O.
(Conquest of Space
et al, Verdens-rummets erobrin_
E.O.,
In: Errebo-Knudsen,
(Copenhagen: Reitzel) Pp. 51-67
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Errebo-Knudsen,

@openhagen.

E.O.,

et &1

1953

VERDENS-Rt.trSE-

EROBRING

(CONIUe.ST

OF Si-AC

Reitzel,19SB)
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Errebo-Knudsen, E.O.
1960 RUFARTSMEDICM:
DE BIOLOGISKE PROBLEMER RED OPHOLD
UDEN FOR JORDENS ATMOSFAERE (SPACEFLIGHT MEDICINE: BIOLOGICAL PROBLEMS
OF TRAVELING OUTSIDE THE EARTH'S ATMOSPHERE)
Naturens Verden (Copenhagen), pp. 1-8, 30-32, Jan. 1960, "n Danish

ABSTRACT: The results of Russian and American studies in spaceflight, as presented
in papers at the 2nd World and 4th European Congress of Aviation Medicine in Rome,
October, 1959, are summarized in this paper.
The potential dangers in space
flight are reviewed with details of Project Mercury.
Various biological,
neurological, and psyciological problems are reviewed.
The possibility of human
life on other P1lnets in our solar system is discounted.

I
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Fanucchi, F. and L. Bussi
Sperimentale 97:251

1943-1944

THE BIOLOGICAL ACTION OF ULTRASONICS

Faubert, D. B., B. S. Cooper, & C. C. Clark
1963
TOLERANCE AND PERFORMANCE
UNDER SEVERE'TRANSVERSE (4_Gx) VI3RATION.
(Paper, 34th Annual Meeting of the
Aerospace Medical Association, Statler-Hilton Hotel, April 28 - May 2, 1963)
ABSTRACT:
Seven male subjects, exposed to vertical vibration while in the supine
position in a prototype Mercury couch, made 115 runs at peak couch accelerations
ranging from 1G + 1G to 1G + 3.5G at 11, 22, 140 and 22 + 70 cps, and
(1Gx + 0.5G ) al T1 c4s + (6 -+ 4G I at 140 cps.
Tasks consisted of: (1) push
button respone-es after detectfng changes of two iinear meters, parallel to the
body y and z axes, which moved with the subject; (2) reporting meter number
changes; and (3) response times to a panel abort light reqtiring manual operation
bf a panel switch. After familiarization runs, mean meter change response times
were 0.5 seconds at rest, 0.7 seconds at 1G + 11; at 11 cps, .1.0 second at 1G
+ 2G at 11 cps, and greater than 1.5 secongs at YG + 3.5G at 11 cps, for a x
shorf durations. after which time subject discomfort precluged further meter
response.
Accelerometers located on the couch and also on the chest, helmet, and
hip showed acceleration ratio amplifications (to 4x at the head) which can occur
in this restraint system. Blurring of the vision was judged less severe than
when under equivalent Gz vibration conditions.
Blurring and body acceleration
ratios decreased progressively at the higher frequencies.
At 1 Gx ± 2Gx at 11 cps,
some subjects experienced severe chest pains and headaches even when straining.
At 1G + 1G peak at II cps, which we recommend designating as 1G + 0.70
RMS w!-h ax accompanying power spectrum, here all at 11 cps, simxpl adequxate
performance was maintained for 60 seconds.
Problems of vibration isolution are
discussed.

251
Faubert, D.B., B.S. Cooper & C.C. Clark
1963
TOLERANCE AND PERFORMANCE
UNDER SEVERE TRANSVERSE (+Gx) VIBRATION.
(Life Sciences Department,
Martin Company, Baltimore, Nd.)
Rapt. ER 12838, Feb. 1963.
ABSTRACT: Seven male subjects, exposed to vertical vibration while
supine position in a prototype Mercury couch, made 115 runs at peak
accelerations ranging from lGx+lGx to lGx+3.5Gx at 11, 22, 140, and
and (lGx+ O.5Gx) at 11 cps + (1Gx-4Gx) at 140 cps.
Tasks consisted
push button responses after detecting changes of two linear meters,

in the
couch
22 +70 cps,
of: (1)
parallel

-
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to the body y and z axes, which moved with the subject; (2) reportL- meter
number changes; and (3) response times to a panel abort light requiring manual
operation of a panel switch.
After familiarization runs, mean-meter change
response times were 0.5 seconds at rest, 0.7 seconds at lGx+lGx at 11 cps,
1.'0 second at lGx+2Gx at 11 cps, and greater than 1.5 seconds at )Gx+3.5Gx at
11 cps,. for a short duration, after which time subject discomfort precluded
further meter response.
Accelerometers located on the couch and also on the
chest, helmet, and hip showed acceleration ration amplifications (to 4x at the
head) which can occur in this restraint system.
Blurring of the vision was
'judged less severe than when under equivalent Gz vibration conditions.
Blurring and body acceleration ratios decreased progressively at the higher
frequencies.
At lGx+2Gx at 11 cps, some subjects experienced severe chest
pains and headaches even when straining.
At 1 Gx+lGx peak at 11 cps, which
we recommend designating as lGx:O.7Gx RMS with an accompanying power spectrum,
here all at 11 cps, simple.adequate performance was maintained for 60 seconds.
Problems fo vibration isolation are discussed. (Aerospace Medicine 34(3):254,
?Larch. 163)
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Feddersen, W. E.
1962
THE ROLE OF MOTION INFORMATION AND ITS CONTRIBUTION TO SIMJLATION
VALIDITY
(Bell Aero~nace Corporation, Bell Helicopter Company Division, Fort
Worth, Texas)
Rep. No. D228-429-001
April
ASTIA AD 781 855
ABSTRACT: The use of a motion simulator in the evaluation and testing of
those dipplay and instrumentation concepts which are central to the objectives
of the Army-Navy Instrumentation Program (ANIP) poses the same question
that is asked of any testing device; namely, to what extent does the device
allow a valid evaluation of the developments under consideration.
The
ultimate in validity in such a situation would be achieved when operator
behavior in the simulator corresponds precisely to control behavior in the
system being simulated which, in this case, is a helicopter in all of its
different flight modes.
Since it is unrealistic to expect exact behavior
correspondence in the two situations the task is one of determining the
extent or degree of approximation.
This report summarizes the results of a series of three investigations,
both simulator and flight test, designed to determine the relative proficiency
allowed by motion information in the simulator in a hovering flight mode and,
secondly, to determine with appropriate measures the degree to which control
behavior in the helicopter is approximated by behavior in the simulator when
the tasks are erivalent.
The proficiency results are reported in terms of integrated absolute
error scores about the various axes defining the hovering task, and the
behavioral data, that is, the data indicative of the way in which the ....
.
helicopter and simulator are controlled by the operator, are presented in the
form of auto-correlation functions.

. 1,966

-

253
Federov, E.K.
1962
Science and Culture

THE DECISIVE STEP IN TME CONQUEST OF COSMIC SPACE
(Calcutta) 28(l): 11-14, Jan. 1962

ABSTRACT: Soviet space efforts preparatory to manned space flight included
studies dealing with: (1) the conditions encountered during space flight
(accelerations, temperature changes, weightlessness, radiations) and means of
protecting the astronaut from their effects; (2) providing normal living
conditions in the space cabin; .ar.d (3) medical selection techniques and training
format for astronauts.
The system devised for the constant medical supervision
of both the pilot's health and working capacity in all stages of flight is
discussed.
Y.A. Gagarin's orbital flight (April 12, 1961) is briefly mentioned.

Fedorov, Ye.
1961 ACCOMPLISH*ENT OF THE CENTURY
Izvestiya 4 cola.; 13 April 1961.
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Fedotov, Yu.
1960 BEFORE TAKE-OFF INTO SPACE
Krasnaya zvezda P. 3; 18 May 1960.

256
Fedotov, Yu.
1960 EARTH-SPACE-EARTH
Krasnava zvezda Pp. 3-4; 2 December 1960
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Ferguson, G.E.

1940

NOISE AND VIBRATION CONTROL Can. Pub. Health J.

31:613-618

258
Finkle,

A. L.. & J. R. Poppen
1948
CLINICAL EFFECTS OF NOISE AND MECHANICAL
VIBRATION OF A TURBO-JET ENGINE ON MAN.
J. Applied Phystol. 1:183-204,
Sept. 1948
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THE RELATIONSHIf 3E'iwF.EN TRUCK AND
1950
Fishbein, W.I., and L.C. Salter
TRACTOR DRIVING AND DISORDERS OF THE SPINE AND SUPPORT LNG STRUCTURES.
Reprint from Industrial Medicine and Surgery 19(9):444-445, Sept. 1950

ABSTRACT: At least 16,000,000 persons in the United States daily o, intermittebA
ly operate trucks, farm ttactors, buses, taxicabs, locomotives and construction
equipment, exclusive uf the huge number of operators of rough-riding equipment
in the Armed Forces.
A review of medical literature reveals *few references to the possible etiolcgIc
contributions of truck and tractor driving to various disorders of the spi.ae
and supporting structures.
So far as could be determined no formal study of the occupational, hazards of
Even in that study the "ride problem"
truck drivers was undertaken until 1938.
From findings available it appears that the question
was completely ignored.
of how much of a medical aspect there is to the occupational conditions inherent
in the operation of rough-riding vehicles, except possibly in the field of
ae'ronautics, is one that has not received the attention and study it deserves,
especially when the number of such operators is considered.
For more information on the relationship between disorders of the spine and
supporting structures and the driving of trucks and tractors this survey was
made.
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Fitts, Paul M. 1947 PRELIMINARY STUDIES OF THE EFFECT OF VIBRATION, ILLUMINATION
AND TYPE SIZE ON LEGIBILITY OF NUMERALS
ýngineering Division, Air Materiel Conmmand, Wright-Patterson Air Force Base,
ASTIA A1I 64 451 or
Dayton, Ohio) Serial No. TS.AA-694-IF June, 1947.
ASTIA ATl 6672
Preliminary studies were made of the effects of vibration, illumination,
ABSTRACT:
and type size upon the speed and accurary with which numerals could be differcntiOn a reading task requiring judgments of the si-nilarity or
ated from one another.
difference of numerals, the effect of vibration amplitude is generally comparable
to that of brightness and type size within the range of values used in the
experiment.
C% servers can adjust effectively to differeit values of amplitude,
However, a combination of
brightness, or type size within fairly wide limits.
unfavorable values may go beyond the capacity to adjust and produce significant
impairment.

261
Fitts, Paul 1948 STUDIES OF THE EFFECT OF TYPOGRAPHICAL SPACING ON THE
LEGIBILITY OF NUNERALS UNDER VIBRATION, BY M.N. CROOK, G.S. HARKER, A.C.
HOFFMAN AND J.L. KENNEDY, TUFTS COLLEGE
Aero Medical Laboratory , Engineering Division, Wright-Patterson AFB, Dayton,
ASTIA ATI 139 063
Ohio). Memorandum Report No. MCREMD-694-15
ABSTRACT:

The purpose of this report is to present the results of further

-.
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research conducted by the authors of the Institute for Applied Experimental
The
Psychology, Tufts College under contract with the Air Materiel Command.
present study constitutes a continuation of exploratory studies of the effect
of a number of interacting variables on the legibility of instruments, tables
It was found that no serious difficulty
and printed matter used in aircraft.
should be experienced in new-type aircraft by crew mem~bers who hive to read
tables and charts printed according to standard practice, unless a combination of
unfavorable conditions, such as poor lighting, txcessive vibration and small
type size, is encountered.

262
1931 INFLUENCE ET LIMITES PHYSIOLOGIQUES DE IA VITESSE ET DE SES
Plamme, A.L.
DERIVES(ACCELERATIONS, CHOCS, TREPL)ATIONS)*NFLUENCE AND PHYSIOLOGICAL
LIMITS OF SPEED AND ITS DERIVATIVES (ACCELERATION, IMPACT, AND VIBRATION)
Arch. Med. mil. 95:263-302
263
II. MITTEILUNG.
Fleisch, A. 1931 VENOMOTORENZENTRUM UND VENENREFLEXE.
(Venomotor Centers and Venal Reflexes
BLUTDRUC1aUGLER UND VENENREFLEXE.
Bloodpressure Regulator and Venal Reflexes)
PflUg. Arch. ges Physiol. (Berlin) 226: 393-410
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BEHAVIORAL AND MTABOLIC EFFECTS OF NOISE IN MICE
1957
(Master's Thesis, Department of Zoology and Entomology, Pennsylvania
State University, September 1957.)

Floyd, J.
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1962
EFFECT OF VIBRATION AND TEMPERATURE ON THE SPECIFIC
Flume, J. L.
(School of Aerospace Medicine, Brooks AFB,
REACTIVE CAPACITY OF ANTISERUM.
Texas) SAM-TDR-62-48; March 1962
The effect of heat and shaking on the specific reactive capacity of
ABSTRACT:
antiserum was investigated by both precipitation and passive hemagglutination.
Results indicate that, while the capacity of the antiserum to precipitate with
capable of caushoologous antigen is destroyed by heat, the antiserum is still
It is possible
ing agglutination of red blood cells sensitized with the antigen.
that in the heat-treated preparations of antiserum there exist protein molecules
""of various degrees of Aenaturation which are-der-e table by passive hemagglutinaItion but not by the less sensitive precipitation technic.
The increase in
precipitability observed when antiserum is vigorously shaken might be due to a
change in molecular configuration with resulting exposure of antibody reactive
sites.

(AUTHOR)
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Flynn, P. D. 1950 ELASTIC RESPONSE OF SIMPLE STRUCTURES TO PULSE LOADINGS.
BRL Memo Rept. No. 525
(Ballistics Research Laboratory, Abert.en, Nd.)
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Forbes, A. R.

1960

THE EFFECTS OF WHOLE-BODY VIBRATION ON COMPENSATORY

(Royal Air Force, Inst. of Aviation Med.,
TRACKING PERFORMANCE.
I. A. M. Report No. 144. May 1960.
Farnborough)
ABSTRACT: Two exjperiments are described in which subjects performing a
tracking task were exposed to vibrations the frequency range of which was
the same as that in which the bulk of vibrations recorded in aircraft during
flight through turbulent air are found.
It was found that exposure to vibration caused a significant impairment
of tracking performance, although it was not possible to derive a linear
relationship between the parameters of the vibration stimulus and performance
It is concluded that the factors affecting performance included shouldergirdle resonance and degraded visual acuity as well as Julting of the
subjects' arm and hand during vibration.
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A LARGE DISPLACEMENT AMPLITUDE MACHINE
1953
Forkois, H.M. and R.W. Conrad.
(Naval Research Laboratory, Wash.,D.C.)
FOR PHYSIOLOGICAL APPLICATIONS.
Report no. 4151, June 1953 ASTIA AD 15594
ABSTRACT: A direct drive mechanical vibration machine was designed which
produces vertical sinusoidal excursions up to 4 inches and handles loads up
to 200 lb at accelerations not exceeding 15 g. The frequency range isfrom
The calibration of the amplitude scale was accurate to within
2 to 50 cps.
3% for small loads and to within 67 for large loads at high accelerations.
Records are presented of the wave form of the steady state motion and of the
starting and stopping transients.
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Forster, F. and A. Holate
schaften 25:11-12

1937

THE BIOLOGICAL EFFECTS OF ULTRASONICS Naturwisset
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CORRELATION BETWEEN RANDOMAND SINUSOIDAL VIBRATION EXCITA1961
Foster, J. E.
TION BY MEANS OF COMPARING ELECTRICAL NOISE GENERATED RATHER THAN THROUGH
(Proceedings of the Institute of Environmental Sciences
FATIGUE FAILURES.
National Meeting, April 5, 6, 7, 1961, Washington, D. C.; Paper not available
at publication)

1,970
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1961
Foster, J.E.
(Collins Radio Co.,
July 1961

RANDOK-SINUSOIDAL VIBRATION CORREIATION STUDY.
WADD TN 61-43, ASTIA AD-267 509,
Cedar Rapids, Iowa)

ABSTRACT: Avionic equipments were tested to determine if a correlation exicted
on the basis of electrical degradation of the output signal. Two electromechanicil equipments were used in conducting this correlation study. A
description of test procedures and major components of testing equipment is
given. Typical plots of empirical data are shown of each equipment indicating
electrical noise response generated at particular levels of sinusoldal and
To show whether or not correlation exists between the two
random excitation.
means of excitation, cross-plots of data at distinct frequencies were made in
The results show that no wellevery plane of excitation, where feasible.
In some
defined correlation exists between sinusoidal and random excitation.
cases there was not even a distinguishable reproduction of frequency from one
(Author)
mode of excitation to the other.
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1957 EFFETS PATIHLOGIQUES DES SONS, ULLTRA-SONS,
Fournier, E.
VIBRATIONS INDUSTRMLEES (Pathological Effect of Sounds,
Noise and Industrial Vibrations)
Bulletin midical (Paris) 71: 1i

BRUITS Er
Ultra-Sounds
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1955 DAMAGE TO ANIMALS DUE TO VIBRATION.
Fowler, R.C.
In U.S. Assistant Secretary of Defense (Research and Development)

Washington D.C., Shock and Vibration Bulletin No. 22 Supplement.
19, July 1955.

Pp. 16-

ABSTRACT: As part of the basic problem of determining the mechanical and
biological properties of the human when subjected to sinusoidal motion of
varying amplitude and frequency, Navy Medical Research Laboratory has conducted
an experimental survey of possible pathological consequences to small animpls
when subjected to severe, controlled, continous vibration. The results reported
herein are preliminary, and mumst in no way be considered binding or conclusive.
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Franke, E._K. 1948 HEASUREEUNT OF THEE MECHANICAL IMPEDANCE OF THE BODY ....
USAF, Air Materiel Command, Memo Rept. No. MCREXD-695-71C,
SURFACE.
June 1948.
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Franke, E.K, H. Oestreicher and W.W. von Wittern
WAVES OVER THE HUMAN BODY.
Fed. Proc. 9:42

1950

PROPAGATION OF SURFACE

'ABSTRACt:
A well established wave pattern appears on a body surface, such as
that overlying the rectus femoris, when the surface is in firm contact with and
driven by a small piston (diameter 1 in.) at frequencies near 100 cps. This
pattern is easily observed and photographed by stroboscopic light. The wavelength was determined by measuring through several wavelengths, the change of
phase of the deflection as a function of distance from the center of the piston.
For this purpose the vibrations were detected by a capacitative device which
used the body as one electrode and a small disc at a suitable distance as the
other. This arrangement did not disturb the wave propagation. Changes of
capacity due to the vibrations are converted into electrical signals by operating the condenser in a high frequency resonant circuit. The propagation velocity was found to be constant at about 160 cm/sec. in the frequency range 15-150
cps. When the 'amplitude of the exciting piston is held constant, 1) at any
frequency the wave amplitude varies inversely with the square of the distance,
and 2) at any distance the wave amplitude varies inversely with frequency.
Theoretical considerations concerning the wave propagation in viscous-elastic
media give a general picture of the mechanism of the waves and their relation
to the elastic properties of the medium. Such considerations show also that
the waves are essentially shear waves in this frequency range.
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Franke, E. K.
1950
MECHANICAL IMPEDANCE OF THE SURFACE OF THE HUMAN BODY.
J. Appl. Physiol. 3:582-590.
See also: Wright Air Develop. Center, Wright-Pptterson AFB, Ohio. Tech.
Rept. No. 54-24.
ABSTRACT: By means of methods previously developed for the investigation of
acoustical and mechanical vibrations, the impedance of the body surface was
measured.
It is shown that it .is possible to calculate the stiffness constant
of the muscle from the results obtained. A non-linear relation between stiffness
and applied pressure was established experimentally. From the impedances measured, contact time and rebound of a hammer striking the body were calculated.
In this way, the results of the impedance method could be checked against those
obtained with a ballistic method published recently. The agreement was satisfac tory.
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Franke, E.K.
1951 MECHANICAL IMPEDANCE MEASUREMENTS OF THE HMAN BODY SURiFCE
(USAF, Wright-Patterson APB) TR 6469
See also J_. Apl. Physiol. 3:580-590
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H. E. von Gierke, H. L. Oestreicher, H. 0. Parrack & W. W. von
PHYSICS OF VIBRATIONS IN LIVING TISSUES.
1951
Wittern
(Aero Medical Laboratory, Air Materiel Command, Wright-Patterson AFB,
ASTIA ATI 108 737.
Ohio) AF TR No. 6367, Feb. 1951.

Franke, E. K.,

ABSTRACT: The experimental data about the behavior of vibrating body tissue
for the frequency range zero to 20 Kcps are summarized. The results show that
the vibratory energy is absorbed by the body surface in several ways and that
for the distribution of the energy inside the body tissue in the different freThe results
quency ranges different types of wave propagation are important.
suggested a theory where the propagation of vibratory energy in soft human body
tissue is compared-to the wave propagation in a viscous elastic compressible
The general physical conclusions of this theory are briefly outlined
medium.
and the three types of wave propagation to be expected, the shear waves, the
By aopplying this
compression waves and the surface waves are characterized.
theory specifically to the cases experimentally investigated where the vibrating
force is applied prependiculary to the body surface it is shown that the simplified model of a vibrating sphere in a viscous elastic medium describes entirely
the mechanical behavior of the body tissue. The qualitative agreement between
the calculated and measured' characteristics in terms of impedances was found to
be sufficiently good, that it is possible to determine out of this agreement
approximate values for the shear elasticity and the viscosity of the body tissue,
the most important of the unknown physical constant involved in the theory. With
:hese constants known the mechanical behavior of the body surface can be calculated
for the whole frequency range from zero to about l 0 b cps in the ultrasound range.
The theory enables us also to estimate from the impedance characteristic measured

on the body surface, the kind of wave propagation inside the body. That is, it
shows how much of the total energy entering the body is distributed in the body
in the form of shear waves and how much as compression waves.
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Franke, E.K., H.E. Von Gierke, H.L. Oestreicher, H.O. Parrack and W.W.
BODY.
PROPAGATION OF SURFACE WAVES OVER THE HUM
von Wittern. 1951
(Wright Air Development Center, Wright-Patterson AFB, Ohio'
A.F. Technical Report No. 6464, June 1951
Abstract: Waves propagating over the surface of the human body are theoretically
They are photographed by means of synchronized
and experimentally investigated.
stroboscopic light and their propagatiori velocity and amplitude determined by
an accurate electrical measuring method.
The comparison of the measured values with the results of the theoretical

analysis allows the determination of the coefficient of elasticity of human
tissue.

. 1,973.
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Franke, E. K.
1951
MECHANICAL DIPEDANCE MEASUREMENTS OF THE HUMAN BODY
J. Appl. Physiol. 3:580-590
SURFACE.
(See also USAF, Wright-Patterson An, Aero Medical Lab. Technical Rept. 6469)
ABSTRACT: By means of methods previously developed for the investigation of
acoustical and mechanical vibrations, the impedance of the body surface was
measured.
It is shown that it is possible to calculate the stiffness constant
of the muscle from the results obtained. A non-linear relation between stiffness and applied pressure was established experimentally. From the impedances
measured, contact time and rebound of a hammer striking the body were calculat.
ed. In this way, the results of the impedance method could be checked against
those obtained with a ballistic method published recently. The agreement
was sat is factory.
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Franke, E.K.,
1952
IMPEDANCE OF THE HUMAN MASTOID.
Journal of the Acoustical Society of America. 24: 410-411
ABSTRACT: The impedance of the human mastoid was determined by means of
vibrating piston', one end of which was placed in firm contact with the body
surface. The impedances of several subjects were measured. The compliance
c and the resistance r were calculated from the results; the average values
were c - 1.5 x 10 -6 cm/dyne and r - 1.0 x 10' dyne/cm/sec, for an area of
the piston base of 1 coland an application force of 250 g. It is shown how
the impendance depends on the area and the application force of the piston.
A critical review of the literature on the subject is given.
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Franke, E.K., H.E. von Gierke, F.M. Grossman and W.E. von Wittern

1952

THE

JAW MOTIONS RELATIVE TO THE SKULL AND THEIR INFLUENCE ON HEARING BY BONE
CONDUCTION.
Journal of the Acoustical Society of America, 24(2):142-141'.,
March 1952
ABSTRACT: Opening and closing the mouth increases the sound pressure produced
by bone conduction in the closed auditory canal by as much as six to ten decibels in the frequency range between 40 cps and 700 cps.
This difference is
explained by vibrations of the lower jaw relative to the sLull. The resonance
curve of this motion was measured and used ti:calculate the influence of the
lower jaw motion on the sound level in the closed auditory canal.
The results
show that the measured frequency response of the difference in sound pressure
open mouth vs closed mouth, may be explained entirely by vibrations of the lower

jaw.
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Franke, E. K., H. E. von Gierke, H. L. Oestreicher, H. 0. Parrack, & W. W. von
Wittern
1952
PHYSICS OF VIBRATION IN LIVING TISSUES.
J. AppI . Physiol. 4:886-900, 1952.
See also USAF, Wright-Patterson AFB, Ohio, Aero Med. Lab.
AF TR 6367,
1951.
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Franke, E. K.
1954THE RESPONSE OF THE HUMAN SKULL TO MECHANICAL VIBRATIONS.
(Wright ýir Development Center, Wright-Patterson AFB, Ohio) Tech. Rept.
No. 54-24. ASTXA AD 61 817.
See also J. Accoustical Soc. Am. 28:1277-1285. 1956.
ABSTRACT: This report describes measurements of the mechanical impedance and of
the resonance frequencies of the human skull. The measurements were made in the
frequency range from 200 to 1,600 cps, the skull being excited to vibration by
nseans of an electrodynamically driven piston with a small contact area.
Data
were obtained from living subjects, a dry skull preparation and a human cadaver.
The modulus of elasticity of'skull bone, calculated from the resonance frequency
of the skull, is consistent with the value obtained by static measuring methods.
The propagation velocity of bending waves in the skull bones, also calculated
from the resonance frequency; agrees satisfactorily with the experimentally determined propagation velocity.
It is shown, finally, that a vibrating spherical
shell is a suitable model for the skull and describes its vibration patterns

with good approximation.
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Franke,

E. K.
1955
THE MECHANICS OF VIBRATION IN THE HUMAN BODY.
Supplement to Shock and Vibration Bulletin, No. 22, 7-15.

ABSTRACT: This paper discusses the principles of the application of mechanics
to the human body.
To illustrate the proceedure for constructing a simplified
model, a few examples of work at Wright Air Development Center are presented.
The mechanical behavior of the human tissue is treated as a semi-infinite
visco-elastic medium and that of the whole body as a simple harmonic oscillator..
287
Franke,
J.

E. K. 1956 THE RESPONSE OF THE HUMAN SKULL TO MECHANICAL VIBRATIONS
Acoustical Society Am. 28:1277-1285, 1956.

ABSTRACT: This report describes measurements of the mechanical impedance
and of the resonance frequencies of the human skull. The measurements were
made in the frequency range from 200 to 1,600 cps, the skull being excited
to vibration by means of an electrodynamically driven piston with a small
contact

area.

Data were obtained from living subjects,

a dry skull pre-

paration and a human cadater- The modulus of elasticity of skull bone,
calculated from the resonance frequency of the skull, is consistent with
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the value obtained by static measuring methods.
The propagation velocity
of bending waves in the skull bones, also calculated from the resonance
frequency, agrees satisfactorily with the experimentally determined
propagation velocity.
It is shown, finally, that a vibrating spherical
shell is a suitable model for the skull and describes its vibration patterns
with good approximation.
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Franke, E. K., & K. M. Hildreth
1956
LOCAL VASCULAR RESPONSE TO VIBRATIONS.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC 7N 56-297;
ASTIA AD-97 106; July 1956
ABSTRACT: Measurements were made of the heat flow through the human body
surface
after stimulation by mechanical vibrations from hand tools.
Stijd1as were
restricted to the frequency range between 2000 and 20,000 cycles/min; vibrations
in this range are produced by light hand tools, such as hand grinders and
polishers.
The heat flow of 13 male subjects, whose average age was 20 yr, was
determined; heat flow was used as an indication of vascular response, since
vascular response accompanies any change in peripheral blood circulation.
A
flow calorimeter was used to measure heat flow, and a vibrating piston
was used
as the vibrating source.
Results indicated that after vibration exposure, heat
flow increased to an amount which corresponded to a dilation of peripheral
capillaries.
The time required for heat flow to return to a lormal, previbrational level was variable from subject to subject.
(ASTIA)
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Franken, P.A.
1960
METHODS OF SPACE VEHICLE NOISE PREDICT ION.
(Wright Air Development Center, Wright-Patterson AFB, Oh o)
WADC-TR-58-343
ABSTRACT: Possible sources of noise in space vehicle are rev ewed.
Information
is summarized describing the variouq fluttuating pressure fie ds that may
exist
at the vehicle exterior.
The response of the vehicle structure to these
pressure fields and the resulting radiation of noise to the internal spaces
are
studied analytically. The need for new theoretical and experimental knowledge
in specific areas is emphasized.
The effects of rocket engin noise on comunication and hearings are considered in detail.
General commen:s are made concerning vehicle and equipment design for noise control.
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Fraser, F.T.
1963
ASPECTS OF THE HUMAN RESPONSE TO HIGH SPEED LOW LEVEL
FLIGHT.
(Royal Canadian Air ForceInstitute of Aviatio Medicine,
Toronto, Ontario, Canada)
ABSTRACT:

As a preliminary investigation of the human reppon e to high speed
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low level flight, a T-33 aircraft was flown at not more than 100-feet AGL and
approximately 400K on a selected course for a duration of about 40 minutes per
run. Three pilots of differing anthropomorphic form each made several flights
in varying conditions of turbulence.
Continuous acceleration tracings were
registered on an airborne recorder, from the seat, the "hard hat", and the
pilot's hip, along with ECGs and pneumograms.
A photographic record of head
movement was obtained.
Analysis of the tracings showed the dimensions of vertical accelerations and jolts, the predominant frequency response, etc.
ECG
showed no abberations, but varied in rate in association with buffeting and
flying stress.
Pneumograms showed the effects of buffeting on respiratory rate
and pattern. A technique was devised for analysing the tracing in terms of
jolt function, believed to give a closer representation of the intensity and
duration of the buffeting. Subjective reports, borne out by the photographic
record, indicated that on some runs the pilot was approaching the limit of his
ability to control the aircraft.
Pilots varied in their subjective and physiological response.
(Aerospace Medicine 34(3):255, March 1963.)
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Fraser, N. M.

1960

HUMAN PERFORMANCE UNDER VIBRATION.

(National Institute of Health RF Project,
Ohio) Sept. 1960; Appendix IV

Ohio State University,

Columbus,
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Fraser, T. M., G. Hoover, & W. F.. Ashe
1960'
HUMAN PERFORMANCE UNDER VIBRATION:
PHYSIOLOGICAL AND'PSYCHOMOTOR RESPONSE OF A VIBRATING SUBJECT MONITORING A
VIBRATING DISPLAY.
(Paper, 31st Annual Meeting of the Aerospace Medical
Association, Americana Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
ABSTRACT: Human subjects were serially exposed on a shake table to a spectrum
of vibration that combined each of the selected frequencies and amplitudes'
with each of the three planes of space.
Frequencies ranged from 2 to 12 cps,
and amplitudes from 0.06 to 0.25 inches.
While under vibration, the subjects
monitored, by a control stick, a two-dimensional, visual display presented on
a bank of lights mounted on the table.
Error was electronically computed.
Statistical analysis demonstrated differences in performance relating to
frequency, amplitude, and plane.
By exposing subjects under similar conditions
of vibration to a nonvibrating display, differences were also observed between
performance, du ing which both subject and display were vibrating, and
performance, in e'hich the subject only was vibrating.
Physiological responses
concurrently investigated included electrocardiography, electromyography,
respiration, body damping, and postvibration blood pressure.
Specific physiological changes were observed.
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Fraser, T.M., G.N. Hoover, & W.F. Ash& 1960 ASPECTS OF THE PHYSIOLOGICAL
RESPONSE TO WHOLE-BODY VIBRATION
Stanford, California.
Paper, American Physiological Society Fall Meeting.
August 23, 1960
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Fraser, T.M., G.N. Hoover, and W.F. Ashe.
1961
TRACKING PERFORMANCE
DURING LOW FREQUENCY VIBRATION. Aerospace Med. 32():829-835, Sept. 1961.
ABSTRACT: Healthy subjects were exposed to harmonic sinusoidal vibration in
48 randomly selected combinations of 3 planes, 4 frequencies, and 4
amplit-des, namely 2, 4, 7, and 12, cps, and 1/16, 1/8, 3/16, and 1/4 inch.
After training to proficiency in the nil vibration state, the subjects'
performance of a similarly vibrating tracking task was measured.
Measurements
were also made of the ability of vibrating subjects to track a non-vibrating
task.
Decrement in performance was observed related to plane, and to function of
amplitude modified by a fractional exponent of frequency.

A significant difference was observed between the performance of a vibrating
task and non-vibrating task.
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Fraser, T.M.
1961
THE PATHOLOGY OF LOW FREQUENCY VIBRATION.
(Presented at the 4th Joint Committee on Aviation Pathology,
Toronto, Oct., 1961.)

ABSTRACT: This paper reviews the literature selecting evidences for traumatic
injury as a result of vibration. Certain aspects of the physiological
responses to vibration are reviewed in their relationship to secondary pathology. Several approaches to a study of vibration pathology are discussed,
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Freberg, C. 'R., & E. N. Kemler
(New York: Wiley, 1943)

1943

ELEMENTS OF MECHANICAL VIBRATIONS
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Freeman,

D.E.

1961

VIBRATIONAL SPECTROSCOPY IN OPTICS AND SPECTROSCOFK

(Tufts U., Medford, Mass.)
November 1961

Scientific rept. no. 2, ASTIA AD-266 394,

ABSTRACT: Since 1959, when the Optical Society of America commenced coverto-cover translation of the Russian journal, Optika i Spektroskopiya, the
translated version, Optics and Spectroscopy, has contained about 150 articles
in the field of vibrational spectroscopy. The quality of the translations
in high and merits the close attention of spectroscopists. This review,
-dealing with the period from January, 1959 until March, 1961, is not intended
to be exhaustively comprehensive but is focussed on selected topics, so that
some articles, especially those of a more empirical nature, are omitted.
(Author)
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Frenzel, H., K. Hinsberg, and H. Schultes 1933 ýCETHOD OF EXPERIMENTAL STUDY
OF BIOLOGICAL ACTION OF ULTRASONIC WAVESIZ. ges. exptl. Med. 89; 246-251

300
Freundlich, H., K. Sollner and F. Rogowski
WAVES Klin. Wochschr. 11 1512-1513

1932

BIOLOGICAL ACTION OF ULTRASONIC

301
Frings, H., C. H. Allen an I. Rudnick 1948 THE PHYSICAL EFFECTS OF
HIGH INTENSITY AIR-BO
ULTRASONIC WAVES ON ANIMALS.
J. of Cellular
and Comparative Physi log.
31:339-358.
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Frings, H., M.Frings & A. Kivert 1950 BEHAVIOR PATTERNS OF THE 1ABOR.ATORY MOUSE
UNDER AUDITORY STRESS - ND APPENDIX (Pennsylvania State College, State College,
Pa.;AM , Wright-Patterson AFB, Dayton, 0.) AF-TR-6028; September 1950, ATI 85939
ABSTRACT...."'Mice of three urains (albino, C-57, and dba) were tested for susceptibility to audiogenic seizure over the age range 15 to 50 days.
The sound

stimulus was a 10 kc per se• note at an average intensity of 99db. The seizure
pattern and pre-seizure behavior of the mice as well as the seizure susceptibility
as affected by age, sex, an• strain of mice are discussed. The apparatus used in
the experiment, which allows control of tne sound stimulus in the study of alldiogenic seizure in rodents, is described. It was, found that there were few interstrain or sex differences in behavior or in incidence of seizures. In general, C-57
nice seem least susceptible and dba mice most susceptible, but great individual
variation in susceptibility and pattern was observed even within the same litter.'
Thc Pnalysis of commercial house diet and dog-biscuit distributed by two companieb
is appended.

1,979
303
Frings, H. and I. Senkovits 1950 DESTRUCTION OF THE PINNAE OF WHITE
MICE BY HTGH INTENSITY AIR-BORNE SOUND.
(U. S. A. F., Air Materiel
Coimmand, Wright-Patterson AFB, Ohio) USAF TR No. 6029, July 1950
(Unclassified, English).
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Fry, W.J. and V.J. Wulff
Fed. Proc. 9:45

1950

EFFECT OF ULTRASOUND ON NERVOUS TISSUES.

ABSTRACT: Ultrasound was applied to peripheral nerve, crayfish ventral nerve
cord and spinal cord of the frog.
Ultrasound was without effect on excitability
wave form of the spike potential or propagation velocity of peripheral nerve.
even after prolonged exposures.
Th' excired crayfish ventral nerve cord exposed
to ultrasound exhibited a reduction of spontaneous activity after several
seconds exposure and recovered its original activity abbutone minute after the
ultrasound was turned off. Frogs positioned so that ultrasound was incident on
the dorsal surface over the lumbar enlargement evidenced paralysis of the hind
legs after 4.3 seconds exposure (at 'room temperature) and produced paralysis
after.7.3 seconds exposure (at lO-2 0 C.)
Histological examination of the sciatic
nerves showed extensive degeneration of nerves and examination of the spinal
cord exhibited a maximal rise of 10 - 20 C. The spinal cord of intact frogs
exhibited temperatures rises as great as 400 C. By using frogs cooted to 10 C.
and reducing the ultrasound exposure to two 4.3-second pulses interrupted by
4-minute cooling off period, it was demonstrated that temperature rises did not
exceed 15 0 C.'and that paralysis of the hind legs occurred during the second 4.3
second exposure.
Similar experiments on frogs (room temperature) indicated
paralysis upon exposure to ultrasound pulses of 0.80 second, delivered at a rate
f 1!.0/sec. and no paralysis upon exposure to sound pulses of 0.010 second
delivered at a rate of 20/sec., yet the latter procedure produced a higher
cord temperature than the former.
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Fry, W.J. and R B. Fry
1953
TEMPERATURE CHANCES PRODUCED IN T'SSUE DURING
ULTRASONIC LRADIAIION.
Journal of the Acoustical Society of America 25:6-11, Jan. 1953.
ABSTRACT:
This paper is concerned witf the technique of temperature measurement
in living tissue during irradiation by high intensity ultrasound. The intrepretation of data obtained by the use of thermocouples is presented.
The specific
biological object used in this study is the spi..al cord of rats exposed by laminectomy.
This particular preparation serpves to illustrate the relative importance
. f. the -heaitconduction process 4n- contributing to the temperature change as afunction of the proximity of the imbedded thermocouple to bone and the time elapsed after initiation of the exposure.
The ultrasonic frequency used in these studies was 980 kc.
The sound intensities
incident on the cord were between 60 and 80 watts/cm2 . The experimental results
presented in the paper are used to obtain values for the acoustic absorption coefficiunt of the tissue of the spinal cord.
The range of values obtained for the
intensity absorption coefficient per centimeter from measurements made on six
adult rats at various positions in the spinal cord is 0.19 to 0.23 if the heat
ear=ar4tv ^f
tho
4tao,
At
wnranr ntrnsiture is
1.00 calorie/cm3 .

1,980..
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Fry, W.J.

and R.B.

Fry

1954

DETERMINATION OF ABSOLUTE SOUND LEVELS AND

ACOUSTIC ABSORPTION COEFFICIENTS BY THERMOCOUPLE PROBES - EXPERIMENT.
Journal of the Acoustical Society of America 26:311-317, May 1954.
ABSTkACT: A stable, readily constructable thermocouple probe has been developed
to determinL absolute sound levels in ultrasonic fields in liquid media. This
paper includes criteria for design of such probes and a discussion of experimental
measurements made with such a device.
It is a consequence of the method that if the sound intensity at an appropriate
size thermocouple junction imbedded in an absorbing medium is known the acoustic
absorption coefficient of the material can be determined. The method thus makes
possible the determination of absorption coefficients of minute quantities of
miterial.
The probe consists of a thermocouple imbedded in a sound absorbing medium which
closely matches in density and sound velocity the medium in which the sound level
is to be determined. In use the transducer which generates the acoustic field is
excited to generate sound pulses with a rectangular envelope. The initial time
rate of change of the temperature at the thermocouple junction is determined.
In addition to the'measurement of the temperature' change, the calculation of the
absolute sound intensity requires only a knowledge of the ; .rption coefficient
of the imbedding material and its heat capacity per unit voume at the temperature at which the measurements are made.
The experimental results include a comparison of the sound level determined by
a thermocouple probe and a determination by radiation pressure methods. The
values obtained by the two methods agree within the uncertainty of the experimental measurements.
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Fry, W.J., Fry, F.J., Fry, R.B., Tucker, D. and Welkowitz, W.
1954
PHYSICAL ACTION OF INTENSE HIGH FREIQUENCY SOUND ON VERTEBRATE TISSUE.

( Wright Air Develop. Center, Air Research and Develop. Command,
Wright-Patterson AFB, Ohio) WADC Techn. Report 54-152, September 1954.
ASTIA AD 56 536.

ABSTRACT:

This report reviews the work accomplished on contract AF33(038)2092Z

from its inception to January 1, 1954.
The work has included an extensive
investigation of the physical mechanism of the action of sound on tissue.
Tissue of both the central nervous system and of muscle has been used in the
work.
A new type of acoustic probe has been developed as a primary result of
this work.
Another result evolving from the temperature study has been a
method of meAsuring acoustic absorption coefficients of tissue.
Additional
studies of the physical mechanism of acoustic action on the tissue have been
concerned with cavitation.
Histological studies of irradiated tissue have
been made and a more extensive histological investigation is planned.
Studies

in which tissue of the central nervous system is

irradiated show that both

reversible and irreversible effects can be produced by the sound.
this report is

catalogued by ASTIA as AD 151 0861

(Part B of

. 1,981

-

308
HISTOLOGICAL STUDY OF CHANGES
1957
Fry, W. J., J. F. Brennan & J. W. Barnard
HATTER OF THE CENTRAL
WHITE
AND
GREY
THE
IN
PRODUCED BY ULTRASOUND
NERVOUS SYSTEM.
(WashingIn Elizabeth Kelly, ed., Ultrasound in Biology and Medicine.
Chap. VII, pp.
tonr American Institute of Biological Sciences, 1957)
110-130.
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PHYSICAL ACTION OF INTENSE HIGH
1958
Fry, W. J., L. D. Dreyer, & F. Dunn
(Wright Air Development Division,
FREQUENCY SOUND ON VERTEBRATE TISSUE.
Wright-Patterson AFB, Ohio) WADD TR 54-152, Part II; ASTIA AD-151 086, Mar.
The work described and the results presented in Part A-of this report
ABSTRACT:
relate to the initiation of an elaborate series of experiments designed to yield
information regarding the fundamental physical mechanisms involved in the irradiaThe work was undertaken to demontion of biological materials with ultrasound.
reproducible results on a suitably
accurately
realize
to
possible
is
it
strate that
In Part B some aspects of
specimen.
biological
irradiated
precisely
and
prepared
the muscle contraction problem are discussed and an elaborate precision muscle
Results
irradiation laboratory, including a new type of myograph are discussed.
with this instrument are not included. Part A of this report is catalogued
by ASTIA as AD 56 536.
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PHYSIOLOGICAL EFFECTS OF DYNAMIC EXPOSURE TO RAM PRESSURES
1960
Fryer, D. I.
(Paper, 31st Annual Meeting of the Aerospace Medical Association , Americana
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
311
1962' ETHE MODIFICAlIONS OF BLOOD
Fusco, M. P. Piccoli, 0. Elmino & A Rossi
COAGULATION IN EXPERIMENTAL ANIMALS (RABBITS) SUBJECTED TO VIBRATIONS.1
Boll. Soc. Ital. Biol._ .. 38:1007-1008, 31 Oct. 1962 (It)

312
1962 LBEHAVIOR OF THE PERIPHERAL
Fusco, M., P. Piccoli, 0. Elmino & A. Rossi
CIRCULATION IN ANIMALS SUBJECTED TO VIBRATIONS]
Boll, Soc. Ital. Biol. Sper. 38:1009, 31 Oct. 1962 (It)

/

-1,982
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Fusco, H., 0. Elmino, A. Rossi, & A. Silvestroni
1962
COMPRTAHENTO DEL
CIRCOLO PERIFERICO IN ANIMALI
SOTTOPOSTI A VIBRAZIONI.
(Behavior of
Peripheral Circulation1in Animals Subjected to Vibrations)
Folia medics (Napoli), 45(11):1051-1058.
Nov. 1962.
In Italian.
A study was made of the behavior of the peripheral rheogram and the cutaneous
temperature in two groups of rabbits subjected to vibrations.
In the first
group an increase in cutaneous temperature by about 3.! C., and increase of the
presystolic wave of the rheogram was seen after an hour of vibration. These
changes were reversed within 24 hours.
In the second series, the animals were
subjected to vibration for 15 days, for one hour daily, and readings were
taken at 24-ho•r intervals after the last vibration. No changes were. observed
in relation to the initial readings.
Blood stasis, with vibratory microtrauma,
appears to affect the blood vessel wall by conditioning it to a dyskinetic
state first, and then to a spasmic state, thereby inducing the complex disease
syndrome caused by vibrating instruments.

11,983
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OXYGEN CONSUMPTION DURING
1961
Gaeuman, J. V., G. N. Hoover & W. F. Ashe
HUMAN VIBRATION EXPOSURE.
(Paper, 32nd Annual Meeting of the Aerospace Medical Association, Palmer
April 24-27, 1961)
House, Chicago, Ill.,
Human subjects were exposed to whole body vibratioh at varying
ABSTRACT:
They were seated unrestrained on a shake-taole and
amplitudes and frequencies.
free to assume the most tolerable posture which would also permit them to periodically carry out a fairly difficult tracking task. Oxygen consumption, carbondioxide elimination, and respiratory volume were measured and compared to resting
controls in an attempt to estimate the amount of volu.atary and involuntary
(Aerospace Med. 32(3):
protective muscular activity involved during vibration.
231, March 1961)

315
1962
Gaeuman, J.V., G.N. Hoover, and W.F. Ashe.
33: 469-474
Aerospace Med.
HUMAN VIBRATION.

OXYGEN CONSUMPTION DURING

ABSTRACT: The data support the hypothesis that human subjects can tolerate
severe degrees of whole body vibration if they are unrestrained and allowed
This protectioh is apparently a function of positioning
to protect themselves.
the body and by voluntary and involuntary muscular garding to dampen the vibraThese
tion and reduce the transmission of stress to the vulnerable body areas.
reflectis
strikingly
which
efforts result in an increase in metabolic activity
At levels of 6-15 cps, near the primary and secondary
ed in oxygen uptake.
body resonance points, the increase in oxygen consumption is nearly linear with
The magnitude of increased metabolic load
increasing frequency of vibration.
resulting from this effort is not extreme, but significant; and since it must
be a constant effort, it is sufficient to be a bubustantial contributor to
On the
fatigue in subjects exposed to vibration over extended periods of time.
other hand, there is objective evidence of a sedative and sommolent effect-of
It may be these
vibration at 2 cps, which is well below body resonance.
vibrations are responsible for the subjective dorwsiness occuring in persons
exposed to vibrations of machinery and vehicles.
Finally, there appears to be an induced hyperventilation at 6 cps, possibly
as a result of the resonance of the abdominal organ mass producing diaphragmatic
pressure, or alterations in respiratory mechanics induced by physical discomfort.
One may speculate on the possibility of respiratory alkalosis sufficient to
contribute to impaired function.

1,984
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HUMAN FACTORS IN AIRCRAFT DESIGN.
1945
Gagge, A.P.
(U.S. AAF-ATSC, Engineering Division, Aero Medical Laboratory)
TSEAL-3-3-695-53, 29 May 1945.
See also Air Surgeon's Bulletin, 2(9):298-301, 1945.
This paper deals with all the problems of human factors except the

ABSTRACT:

Such
question of design arising in connection with instruments and controls.
items as g tolerances; visual acuity, depth perception, night vision, sound
tolerance; temperature, altitude tolerance, and space requirements.
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Galef, A.E.

1960

A QUASI-SINUSOIDAL VIBRATION TEST AS A SUBSTITUTE FOR RANDOM

VIBRATION TESTING

(Paper, 28th Symposiua, on Shock, Vibration and Associated Environments, The
,Departmental and Commerce Auditoriums, Washington, D.C., February 9-11, 1960)
Published in ASTIA AD 244 857
ABSTRACT: A vibration'trst, using a modulated sinusoid, is shown to be a
reasonable compromise between the random vibration often measured in the field
and the sinusoidal vibration of -ny test specs. It may be performed with
existing electrodynamic shakers with only minor modifications, the input required
is relatively insensitive to damping in the test specimen, and a good
approximation to a Rayleigh distribution of stress amplitudes can be attained.4
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Galkin, A.M., A.R. Kotova, A.V. Petrov, et al. 1958 ISSLEDOVANIIA ZHIZNEDEIATEL'
NOSTI ZHIVOTNYKH PRI POLETAKH V GERMETICHESKIKH KABINAKH RAKET DO VYSOTY
(STUDIES ON VITAL FUNCTIONS OF ANIMALS DURING FLIGHTS IN HERMETIC
212 KM.
CABINS OF ROCKETS UP TO 212 KM)
In:, Preliminary Results of Scientific Researches on the First Soviet Artificial
Earth Satellites and Rockets, Articles Xlth, Section of I G Y Program
(Rockets and Satellites) No.

Pp.

112-129.

1

(Mo9cow,

Academy of Sciences,

1958)

JPRS/DC-288: 5-28.

ABSTRACT: Medico-biological investigations during rocket flights into the atmosphere have been conducted systematically in the Soviet Union since 1949, for the
purpose of studying shifts in certain physiological functions, behavior of the
animals during flights, and any bodily changes as a result of the flights. In
1957, 14 dogs (only 5 dogs are listed, although some were flown 2 or 3 times) were
flown in pairs (1 anaethetized, the other normal) in hermetically sealed biopacks
on 7 distinct flights to altitudes of 62 to 130 miles. Pre- and post-flight examinations included blood, chest X-ray, EKG, blood pressure, respiration and pulse,
urinalysi s,temperatureand bodyweight.... Blood pressure--pulse, and&respirationwere registered during 3-hr. training periods in the cabin and during centrifuge
training. A telemetric control system registereJ the compartment shell temperature. thermoinsulating lining, and barometric pressure inside the cabin. Physio-

/

//

-

1,985

-

logical functions were measured by means of pickoffs, amplifying units, automatic
pressure devices, electric clocks, and automatic optical recording devices.
Motion pictures were taken at intervals during flight. The state of the physiological functions was not successfully registered during all parts of the flight
projectory, inasmuch as abrupt changes in the direction of action G-stresses
interfered with instrument operation and caused sharp animal movements which
Some dapa are illustrated,
were reflected in the quality of the recordings.
although data are cited for determining the extent of experimental successes.
(1) The vitally necessary conditions were guaranConclusions were as follows:
(2) Acute disorder in the physiological
,teed by the hermetically sealed cabin.
functions did not pccur, and no postflight changesin behavior were observed.
(3) The pulse and respiration rates and the blood pressure of the conscious
During the period of
animals increased during the active part of the flights.
dynamic weightlessness the registered physiological parameters were maintained
at a high level for the first two to three minutes, with a tendency to decrease.
The physiological indices returned to their original level within 4 to 5 mins.
In the anaesthetized animals, the pulse
after dynamic weightlessness had begun.
rate, respiration, and blood pressure did not differ from their original values
(4) The recovery system guarantees safe
during the period of weightlessness.
landing, althdgh additional work is necessary to, insure stabilization and more
favorable decelerition conditions during the nose sections' fall from altitudes
of 200 km and higher.
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1961 tSOME DATA ON THE COMBINED EFFECT OF RADIATION AND
Ganshina, A. N.
(MORPHOLOGICAL STUDY)1
VIBRATION ON AN ANIMAL BODY.
Med. Radiol (Moskva) 6:71-75, May 1961 (Russian)
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Gantmakher, F.P.,

and M.G. Krein

KERNELS AND S

1950

OSCILLATION MATRICES AND

VIBRATIONS OF MECHANICAL SYSTEMS.

(Translation,

Atomic Energy Commission) AEC-TR-4431
ABSTRACT: 12 e purpose of this book is to introduce the reader to a new
circle of algebraic ideas, which, in our opinion, represents a natural
mathematical base for the investigation of the so-called oscillation properties
of small harmonic oscillations of linear elastic continua.
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FFFECT OF MECHANICAL VIBRATION
1959
Garcia-Austt E., and Migliaro, E.G.
An Fac Med Montevideo 44:285-92
ON THE ELECTROCORTICOGRAM.

-
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Garrill, R.A. & F.W. Snyder
TO LDW-FREQUENCY VERTICAL
(Boeing Airplane Company,
Issue No. 36, Contract No.

1957
PRELIMINARY STUDY OF AIRCREW TOLERANCE
VIBRATION.
Wichita, Kansas) Document No. D3-1189,
AF 34(601)-2975

ABSTRACT: Five aircrewmen were subjected to vertical harmonic motions of
frequencies ranging from 3 to 30 cps with input accelerations ranging to a
maximum of ovee 2.5 g. The subjective judgments of the effect of the vibrations
on the aircrewmen were reported by them in terms of a 5-point scale. The result,
of the subjective judgment tests indicate that aircrewmen are able to tolerate
unexpectedly high levels of vibratory acceleration for relatively short periods
at the frequencies explored. Transmissability of vibration from supporting
structure adjoining the seat to just under the body of the seated airman varied
with frequency. Generally, the higher frequencies were transmitted with a
greater loss in amplitude of vibration (or g's) than were the lower frequencies.
The same aircrewmen performed a tracking task while being subjected to vijration
of various amplitudes and frequencies.
The magnitude and duration of error in
tracking was electrically integrated to produce a comparable score for each
vibration condition. It was tentatively found that there were statistically
significant decrements in performance under vibration conditions which were
judged to be nearly "intolerable."
In addition, there were some notable
individual differences in response to the various vibration conditions.
323
Garrote, V.M. 1946 VIBRATIONS,, NOISES AND TOXIC SUBSTANCES IN AERO MEDICI=E
Gac. sead. espan. 20:284-288

324
Garrote Vega, M.
1946
VIBRACIONES RUIDOS Y SUSTANCIAS TOXICAS EN
MEDICINA AEREA.
(Vibration, noise and toxic substances in aviation
nedicine.) Gac. Med. espan. 20:284-288
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Gaspa, P. 1953 PROBLEMES PHYSIOLOGIQUES POSES PAR L'ASTRONAUTIQUE
PROBLEM. POSED BY SPACE FLIGHT)
Rev. path. Stn. comp..
53: 1485-1503

(PHYSIOLOGICAl

326
Gauer, 0., H. Savely, & R. Edelberg
1952
DISCUSSION AT THE PANEL SESSION DURING
THE 19TH SYMPOSIUM ON SHOCK AND VIBRATION.
(Wright Air Development Center,
Wright-Patterson A7E, 10-11 Sept. 1952)

- 1,987
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1953
PHYSIOLOGY OF FLIGHT.
Gauer, 0., & J.P. Henry
Air Force Manual 160-30 (Washington, D.C.: U.S. Government Printing
Office, July 1953) p. 133-134.
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Gazenko, O.G. & V.B. Malkin 1960 BIOLOGY OF COSMIC FLIGmItS (BIOLOGIYA
KOSHICHES KIKH POLETOV)
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
Trans. No. F-TS-9899, Oct. 1960 ASTIA AD 257 712
Original Source:
Nauka i zhian'
11: 17-22 (and p. 2 of denterfolds),

1958

ABSTRACT: Tests with animals carried in rockets up to 110 km showed normal
reactions, insofar as they withstood acceleration and retardation satisfactorily, and' blood pressure, pulse, and breathing increased only slightly. At
heights up to 212 km, especially unfavorable effects were noticed at re-entry of
However, the problem of re-entry of 450 km has
the rockets into the atmosphere.
been solved.
Soviet researchers are especially concerned with the problem of
Great difficulties have yet to be
re-entry of passengers from space ships.
The effects of accelerovercome in solving re-entry at supersonic velocities.
ation are being thoroughly studied, whereby it was found that acceleration of
However, acceleration should be
10 G may be endured for several minutes.
considerably lower than this to maintain operating ability. The authors describe
the different operation of re-entry from' a cosmic flight; catapulting of pressure
cabin from the space ship, slowing down of descent by means of reactive drives
and parachute, and finally landing of the cabin with a parachute.
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Gazenko, O.G. & V.I. Yazdovskiy 1961 SOME RESULTS OF PHYSIOLOGICAL REACTIONS
TO SPACE FLIGHT CONDITIONS
XII th International Astronautical Congress in Washington, D.C., Oct.
Paper:
4, 1961
ABSTPACT: In this discussion of the problems of overload and weightlessness, it
is noted that a direct dependence of blood oxygenation on the rate of the blood
stream testifies to tthe active participation of hemodynamics of pulmonary
circulation in the oxygenation of the blood in the lungs. Thus, active rearrangement of pulmonary circulation can within certain limits insure the preservation
However, in view of the apparent
of the necessary blood oxygenation level.
inequality of the Volumes of blood ejected by the right and left ventricles, and
taking into account the progressive storage of blood in the lungs, it is difficult
to imagine the possibility of enduring increased gravitation for a lengthy period
of time.
In the study of the mechanisms of the action of overloads on the
central nervous system, tests with aminazine as a means of blocking the impulsation at the level of the reticular formation of the middle brain offer promise.
The differences in the frequency of pulse and breathing registered by Gagarin
and Titov in centrifugal tests and during actual flight are attributed to
With regard to weightlessness, the definite instability which
emotional stress.
has been indicated in the central apparatus which controls vegatative function&
Titov noted unpleasant
probably results' from a change in the afferent impulses.
sensations of vestibular character during the entire period of weightlessness.
(CARI)
These require a careful analysis.

/
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Gazenko, O.G.
1962 SOME PROBLEMS OF SPACE BIOLOGY
32(l): 30-34, Jan.
Vestnik (Hoskva)
Akademiya nauk SSSR.

1962

ABSTRACT: The General Assembly of the Otdeleniye biologicheskikh nauk Akademii
nauk SSSR (Department of Biological Sciences of the Academy of Sciences USSR )
met in Moscow in 1961 to discuss problems of space biology.
Over 30 reports
were made and three films shown. N.M. Sisakyan, V.V. Parin, V.N. Chernigovskiy,
and V.I. yazdovskiy reported on "Problems of Space Biology and Physiology."
In the report,"Some General Results of Medical and Biological Experiments on
Cosmic Earth Satellites", O.G. Gazenko, A.M. Genin, and V.I. Yazdovskiy discussed'
the main results of the biological experiments.
The fo'llowing three main problems
exist at Tresent in space biology: (1) clarification of effect of extreme factors
of space on living terrestrial organisms; (2) elaboration of the biological
fundamentals of safeguarding space 'flight; and life on other planets; (3)
investigation of the conditions and forms of life beyond the earth.
The factors
of space flight affecting living organism may be divided into three groups:.
(1) overstrain, vibrations, engine noise, weightlessness; (2) ultraviolet,
infrared, and visible ranges of radiation, ionizing radiation, concentration of
gas and solid matter, temperature conditions, etc.; (3) insulation, restricted
space, peculiarities of the microclimate, rhythm of life, nutrition, etc.
The cosmonauts Yu. A. Gagarin and G.S. Titov are mentioned.
Under the effect
of weightlessness, the two Soviet cosmonauts felt a change of heart beat,
diziness, and sickness.
The effect of overstrain and protective measures are
serious problems.
Perfection of biotelemetry is of great importance for the
development of space biology.
Lately, methods have been elaborated, permitting
to study the coordination of arbitrary movements of man and the blood supply to
the brain.
(CARl)
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Gazenko, 0.
1962 SPACE BIOLOGY
(joint Publications Research Service, 4ashington, D.C.)
JPRS-16677
Transl. from Nedelya (Moscow), Aug. 5-11, 1962, Pp. 6-7

ABSTRACT: This article discusses the role of biology in the space sciences in
terms of the effects of the space environment on living organisms, and of the
methods for selecting and training the astronaut.
The space environment problems
covered are weightlessness, overloading, radiation, and psychological stresses.
The importance of considering these psychological factors when selecting astronautt
is considered, and methods of training under isolated conditions are descriled.
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Geldard, F.A.
TRu

and B. Gilmer

1934

A METHOD FOR INVESTIGATING THE SENSITIVITY OF

SKIN TO MECHANICAL VIBRATION.

J.

Gen. Psychol 11L301-310

See Also: Psychol. Abe-r. 9: 2589 (1935)

. 19989 .
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Oeldard, F.A. and B.vn. Gilmer 1935 A MTHOD FOR INVESTIGATING THE SENSITIVITY
OF THE SKIN TO MECHANICAL VIBRATION Psychol. Abstr. 9:2589
See Also: J. Gen. Psychol 11:301-310
ABSTRACT: The authors describe an adequate method and an efficient apparatus
for the investigation of skin sensitivity to mechanical vibration.

334
Geldard, F. A.
1940
THE PERCEPTION OF MECHANICAL VIBRATION:
HISTOfr OF A CONTROVERSY.
J. wen. Psmchol. 22:243-269, 1940.

I.
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Geldard, F. A.
1940
THE PERCEPTION OF MECHANICAL VIBRATION:
THE RESPONSE OF PRESSURE RECEPTORS.
J. iten. Psychol. 22:271-280, 1940.

I1.
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Geldard, F. A.
1940
THE PERCEPTION OF MECHANICAL VIBRATION:
THE FREQUENCY FUNCTION.
J. xen. Psychol. 22:281-289, 1940.

III.
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Geldard, F. A.
1940
THE PERCEPTION OF MECHANICAL VIBRATION:
IS THERE A SEPARATE "VIBRATORY SENSE"?
J. gen. Psycho1. 22:291-308, 1940.

IV.
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"Geldard, F. A.

1953

THE HUMAN SENSES

(New York:

John Wiley & Sons,

Inc.,

1953).
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Generales, C.D. J., Jr.
1960
SPACE MEDICINE AND THE PHYSICIAN.
New York State J. of Medicine 60(l1):1741-1761, June 1, 1960.
ABSTRACT: Reviews the background of man's desire to travel through interplanetary space from year 1500 A.D. Discusses various aspects of space medicine,

-

12990

-

including psychological problem of weightlessness, isolation, day-night cycle.
The task of
Lists human factors in space travel which need further research.
space medicine' is to adjust man to space environmental 'conditions which affect
him physically and psychologically.
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Gerathevohl, S.J. & G.1. Sceinkaemp 1958 HUMAN FACTORS REQUIREMENTS FOR PUTTING
A MAN INTO ORBIT
In: Hecht, F., ed., IXth International Astronautical Congress, Proceedings, 1958.
(Vienna: Springes - Verlag, 1959)
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Gerhardt, H.J. & H. Wagner 1962 DIE WIRKUNG DOSIERTER GERAUSCHBELASTUNG AUF
(THE EFFECT OF MEASURED
DIE MIi(ROFONPOTENTIALE DER MEERSCHWEINCHENSCHNECKE
NOISE STRESS ON THE COCHLEAR MICROPHONICS IN THE GUINEA PIG)
(Berlin), 179(5): 458-472.
Archiv fur Ohren-Nasen-und Kehlkopfheilkunde
ABSTRACT: Guinea pigs were exposed to white noise at intensities of 105 decibels,
The effects were investigated by registering the frequency
120 db., and 130 db.
The decrease of the Mp under noise
spectrum of the cochlear microphonic (Mp).
Statistical analysis showed
stress extended over the entire frequency spectrum.
low er.d of the spectrum.
of
the
in
t4e
direction
the
Mp
an increasing decline of
Diagrams of the degree of
There were no dips dimilar to the "c dip" in man.
noise damage in relation to noise' intensity and duration of exposure reveal that
under a critical threshold for noise 3tress, noise of any duration of exposure
does not have an adverse effect on hearing, but above this threshold noise damage
The decline of the Mp is largese
increases sharply linear to stress intensity.
The stress effects are already marked after 30
in the beginning of exposure.
minutes.
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DYNAMICS OF HORIZONTAL VIBRATION TESTING
1961
Gerte! A.
lI 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7,* 1961, Washington, D. C. 'Mt. Prospect', Ill.:
pp. 577-584
Institute of Environmental Sciences, P. 0. Box 191)
In summation, a dynamic analysis of the rotation-translation coupling
SUMMARY:
(and vertical) vibration testing has been
problems inherent in horizontal
presented with the objective of pointing out how these problems can be minimized.
It has been shown that a slip plate or oil table device embodies a high effective
rotation stiffness which is ideally suited to minimizing crosstalk due to rotation
Further, the limitations of slip tables with respect to allowable drivcoupling.
ing force eccentricity and useful frequency range has been presented in order to
promote more effective utilization of these devices by vibration test engineers.
(AUTHOR)

1,991
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1955 VIBRATION TOLERANCE LEVELS IN MILITARY AIRCRAFT.
Cetline, G. L.
(Office of Secretary
Supplement to 22nd Shock and Vibration Bulletin.
pp. 24-27.
of Defense, Washington, D. C.)
ABSTRACT: In light of Air Force experience with operation of military aircraft,
the author seeks to correlate presently available data on the levels of
and tolerance.
vibration discomfort
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Giedt,

R.R.

1958

VIBRATION MEASUREMENTS AND THEIR MEANING.

( Paper, presented at the American Rocket Society Semi-Annual Meeting,

Statler Hotel, Los Angeles,

Calif., June 9-12,

1958)

ARS 619-58
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1950
Gillings, W.H.
Brit. Interplan. Soc.

THE EFFECTS OF INTERFLANETARY FLIGHT
9: 105-107, May 1950
J.

346
Gilmer, B. von H. 1935 THE MEASUREMENT OF THE SENSITIVITY OF THE SKIN TO
J. Gen. Psycho1. 13:42-61.
MECHANICAL VIBRATION.
See also Biol. Abstr. 10:10930 (1936)

347
1936 A STUDY OF THE REGENERATION OF VIBRATORY SENSITIVITY 3. Ge._.
Gilmer, B.v.H.
Psychol. 14:461-462
348
THE MAXIMUM AMPLITUDE AND VELOCITY OF JOINT
1937
Glanvill, A. D., et al.
(Wright Air Development Ctr.,
MOVEMENTS LN NORMAL MALE HUMAN ADULTS.
Wright-Patterson AFB, Ohio) WADC TN 55-159
See also Human Biology 9:197-211
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INSTRUMENTATION
1960
Goldberg, M.N., R.A. Mills & W.V. Blockley
(North American Aviation,
PACKAGE FOR INFLIGHT PHYSIOLOGICAL STUDIES.
ASTIA AD 236 039.
Inc., Los Angeles, Calif.) WADD TR 60-83, Feb. 1960.

ABSTRACT: An instrumentation package was developed for the monitoring of
Data recorded include
pilot physiological status during flights in the X-15.
electrocardiograph signals, respiratory flow rates, skin and deep body temperaEnvironmental
tures, and helmet-suit and suit-cockpit pressure differentials.
and flight tests were performed to determine the characteristics of the package and to survey subject response during stress. The package is capable of
driving a pulse duration modulation (FUM) system for telemetering pressure data.
Descriptions of the components and methods of use are included.

MECHANICAL FORCES - TABLE I. ESTIMATED TOLERANCES OF
1946
Goldman, D. E.
UNPROTECTED HUMAN BODY TO VARIOUS MECHANICAL FORCES.
J. Aviation Med. 17(5):426-430, Oct. 1946.
ABSTRACT: Aviation personnel, especially those in military service, are subjected
to a wide variety of mechanical forces including changes in ambient pressure;
acceleration, wind blast and vibration as well as the forces associated with
Little is known
parachute escape, crashes, explosions and missile casualties.
of the actions of these forces or of means of protection against them.
Eventually it should be possible to accumulate a background of information sufficient to permit generalizations and to allow specific predictions to be made as
to tolerances and requirements for protection.
A listing of complexities must be made to enable an intelligent choice to be
made of methods for handling problems which must be solved.
A first step, the performance of a structural analysis of the human body, involves
a study of the geometrical and-physical layout and the determination of the
elastic properties of the various partE and connections.
x.onmd1v. A. vibzation analysis Shuld yield considerable information of value.
Resonance measurement' can be used to find natural frequencies, damping coefficients,
effective masses and spring constants.
From such orderly investigations, it: should be possible to learn a great deal
A table o.
about basic physiology and some of its practical consequences.
human tolerance limits of various grades and for various forces is essential for
engineers concerned with the design of aircraft and of other machinery involving
......
close human association.

4
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Goldman, D.E.
IMJMN NO.
Washington,

1947 VIBRATION STUDIES ON THE HUMAN BODY.Tn fVIBRAT! O
2 - MARCH 1947 (Office of Naval Research, Naval Research Lab.,

D.C.) ATI 75123

ABSTRACT:
The ultimate practical purpose of shock and vibration studies
to set up safety limits at various levels, and to find out the requirements is
for
protective devices. A joint project has been set up, in which the
Naval Research
Laboratory is responsible for the engineering add physical aspects,
and the
Naval Medical Research Institute for the biological and medical aspects.
A
brief discussion of the various projects is given.
One of the projects includes
a vibration table on which human subjects can be subjected to vibrations
in the

frequency range from 2 to 30 or 40 cycles per second, at accelerations up
to
10 g. Further, accelerometers are being obtained which are small enough
and

light enough to be attached to various parts of the body without
interfering
seriously with the mechanical properties of the body.

352
Goldman, D. E.,
1948
EFFECT OF MECHANICAL VIBRATION ON THE PATELLAPI
REFLEX OF THE CAT.
Am. J. Physiol.,
155: 78
ABSTRACT: Experiments on the effects of mechanical vibration On the
patellar
reflexes of the cat confirm observations that such vibration produces
an
inhibition.
It is shown that the inhibitory phenomenon is readily explained
on the basis of vibratory excitation of the reflex itself. The autonomic
nervous system plays no direct part in the phenomenon.
The inhibition appears
between iO to 30 cps and fades out gradually above 300 cps with the
apparatus
used.
It is suggested that the inhibitory phenomenon may underline certain
effects of the exposure of man to mechanical vibration or intense sound.

353

Goldman,.D. E.

1948

THE EFFECT OF MECHANICAL VIBRATION ON THE PATELLAR

REFLEX OF THE CAT.
(Nay. Med. Res. Instit., Hat. Naval Med. Ctr,
Bethesda, Md)
Proj. NM 004 001, Rept. No. 2.
Pp. 1 - 4' 17 Mar.
1948.
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Goldman, D. E.
1948
A REVIEW OF SUBJF.CTIVE RESPONSES TO VIBRATORY MOTION OF
THE HUMAN BODY IN THE FREQUENCY RANGE 1 TO 70 CYCLES PER SECOND.
(Naval Research Institute, Naval Medical Center, Bethesda, Md.)
Proj.
No. 14 004-001, Rept. No. 1.
ASTIA ATI 47 359
ABSTRACT: Analysis has been given of measurements made by several
investigators
on subjective responses to mechanical vibration.
It has been found possible to
refer them to three levels; 1.
the threshold of perception, 2, the threshold
of discomfort, and 3. the threshold of tolerance.

/
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A set of reference curves of amplitude vs frequency has been obtained subject
to an estimated uncertainity of about 1/2 a log unit. The shape of these
curves appears referable to the combined effects of mechanical resonance of
body structures and to the frequency characteristics of the sensory mechanism
involved.
Under certain conditions a cautious application of these reference curves to
practical field situations may be made.
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1952
MECHANICAL VIBRATION AND ITS EFFECTS ON MAN.
Goldman, D. E.
(Naval Medical Research Institute, Besthesda, Md.) Lecture and Review
Series No. 52-1; ASTIA AD-6179; 6 Feb. 1952

ABSTRACT: Reprint of & lecture delivered as part of the Training Course for
Public Health Officials on "The Acoustic Spectrnm" given by the School of Public
Health, University of Michigan, February 5-8, 1952. A general discussion is
given of low-frequency mechanical vibration in the range from one to a few
hundred cycles per second with special reference to its effects on man. Hatters
taken up include the relevant physical properties of tissue, vibration(perception)
thresholds of persons seated or standing on vibrating supports, subjective
responses, physiological and pathological effects. Applications to industry and
transportation are suggested and the need for further experimental work is
emphasized. (Author)
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Goldman, D.E. 1952 MECHANICAL VIBRATION AND ITS EFFECTS ON MAN in Noise Causes, effects, measurement, costs, control (Ann Arbor, Mich.: Univ. of
Mich. Press, 1952), pp 54-58

3-57
THE MEASUREMENT OF HIGH
1954
Goldman, D.E. and J.R. Richards
FREQUENCY SOUND VELOCITY IN MAMMALIAN SOFT TISSUES.
(Naval Medical Research Institute National Naval Medical Center,
Bethesda, Maryland) Proj. no. NM 004 005.03.07
.ABSTP.ACT:-A two--crystal- -interferometer for rapid measurement of sound
velocity in liquids and soft animal tissues is described. Velocities can be
determined to within three parts per thousand with a path length of a few
millimeters. The frequencies used are 1,2,4,12, and 36 mc. Temperature is
controlled to 0.1 0 C. A phase comparison method is used for wave length
incorporating a dual heterodyne reduction to audio-frequency with presentation
as a Lissajous figure on an oscilloscope. Results are given for a few mammalJan tissues showing the precision and reproducibility of measurements.
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EFFECIS OF VIBRATION ON MAN.
1957
Goldman, D. E.
In C. M. Harris, ed., Handbook on Noise Control,
Pp. 11-20.
Hill, 1957).

(New York:

McGraw-

ABSTRACT: The mechanical effect of vibration on the body is to produce motion
Large organs may pull on supporting ligaments and
and relative displacement.
Thermal effects are a direct consequence
cause crushing injuries to soft tissues.
have been observed at low frequencies
None
energy.
vibrational
of absorption of
may be heated to a point beyond
aninmAls
where
frequencies
ultrasonic
but many at
Biological
their capacity to dissipate the heat, with consequent thermal death.
remain a
to
body
responses to vibration represent essentially a failure of the
vestibular
and
auditory
the
by
passive system. Mechanical stimulation is detected
ptoprioceptors.
located
internally
and
systems, mechanical skin receptors,
Major
Vibration can affect people's attitudes, feelings and work performance.
injuries resulting from vibrations are those of hearing loss from high-level
A survey
noise and hand injury from the continued use of vibrating hand tools.
is presented of the human body as a dynamic mechanical system and of the effects
Included are tables of the physical
of vibration on man and his various parts.
properties of the human body, acoustical properties of soft tissues, mechanical
impedance of surface of thigh, stomach, upper arm, and mastoid.
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1960
THE EFFECTS OF SHOCK AND
Goldman, D. E. and H. E. von Gierke
VIBRATION ON MAN
(Naval Medical Research Inst., Bethesda, Md.)
8 Jan. 1960
ASTIA AD 241 621
CONTENTS:
Definitions and characterization of forces
Methods and instrumentation
Physical measurements
Biological measurements
Simulation of mechanical environment
Simulation of human subjects
Physical characteristics
Ana tonmy
Physical constants and mechanical transmission characteristics
Subject exposed to vibrations in the longitudinal direction
Subject exposed to vibrations in the transverse direction
Vibrations transmitted to the hand
Skull vibrations
Impedance of soft human tissue
Mechanical data from shock forces
Effects of shock and vibration
Effects of mechanical vibration
Effects of mechanical shock
Effects of shock and vibration on task performance
Protection methods and procedures
Protection against vibrations
Protection against rapidly applied accelerations (crashes)
Protection against head impact
Protection against blast waves

-
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Tolerance criteria for various types of exposure and actual environments
experienced by man
Vibration exposure
Deceleration exposure, crash, and impact
SUM9ARY: (1) The determination of the structure and properties of the human
body considered as a mechanical as well as a biological system.
(2) The effects of shock and vibration forces on this system.
(3) The protection required by the system under various exposure conditions
am rho. means by which this protection is to be achieved.
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Goldman, D.E.
April 1960
THE REACTION OF THE HUMAN BODY TO EXTREME
VIBRATION
(1960 Proceedings of the Institute of Environmental Sciences, C-17--)
ABSTRACT: This is a commentary on a paper presented by E.B. Magid and
R.R. Coermann to the Institute of Environmental Sciences in April of 1960.
The title of the paper was "The Reaction of the Human Body to Extreme
Vibration."
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Goldman, D. E..
1961
THE BIOLOGICAL EFFECTS OF VIBRATION.
(US Armed Forces, National Research Council, Committee on Hearing and
Bio-Acoustics, Washington, D. C.)
Contract Nonr-230005; ASTIA AD-256 926;
April 1961
This report includes:
Goldman, D. E., & H. E. von Gierke

1960

THE EFFECTS OF SHOCK AND VIBRATION

ON MAN.
(Naval Medical Research Inst., Bethesda, Md.)
Series No. 60-3; 8 Jan. 1960

Lecture and Review

ABSTRACT: This report discusses the effects of vibration on man. It summarizes
briefly:
(a) the measurement of vibration,
(b) the production of controlled vibratory stimulation for research purposes,
(c) the injurious effects of vibration,
(d) discomfort due to vibration,
(e) effects of vibration on task performance, and
(f) beneficial uses of vibration.
(AUTHOR)
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IHE SENSITIVITY OF VARIOUS AREAS OF THE BODY TO VIBRATORY
1934
Goodfellow, L.D.
STI•'ULI J. Gen. Psychol 11:435-440
See Also: Psychol. Abstr. 9: 2593(1935)
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1935 THE SENSITIVITY OF VARIOUS AREAS O1 THE BOU
Goodfellow, L.D.
STIIHLI Psychol. Abstr. 9: 2593
See also: J. Gen. Psychol 11:435-440

TO VIBRATOEW
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1945 ARTIFACTS IN THE INVESTIGATION OF SENSITIVITY TO VIBRATION
Goodfellow, L.D.
J. Exptl. Psychol. 35: 425-431
See also: Psychol. Abstr. 20:382 (1946)

365
ARTIFACTS IN THE INVESTIGATION OF SENSITIVITY TO
1946
Goodfellow, L.D.
Psychol. Abstr. 20:382
VIBRATION.
See also: J. E ptl. Psychol. 35:425-431
ABSTRACT: Six unselected female dogs were used in an experiment to determine
the sensitivity of a dog's foot to mechanical vibrations of various frequencieN.
The frequency-intensity function was found to be essentially the same as that
Much more stable thresholds were obtained when
reported for human observers.
None of the dogs showed a loss
a large vibrator (area of 250 mm.i) was used.
It is suggested that
in sensitivity to vibration after cochlear destruction.
the serious discrepancies in results which appear in the literature on the
perception of mechanical vibration are the result of the failure of experimenters to realize that the amount of energy from the contactor which actually
reaches the'end organ depends upon the proper matching of mechanical impendances.

366
THE PSYCHOLOGICAL AND SOCIAL PROBLEMS OF MAN IN
1961
Goodman, B. D.
SPACE: A LITERATURE SURVEY
(System Development Corp., Santa Monica, Calif.) FN-5220, 2 Mar. 1961.
ASTIA AD 252 434
ABSTRACT: This bibliography brings togethfr the reports, books, and periodical
articles published through January 1961 in the specific area of behavioral
science related to space flight, or as it is sometimes call space psychology.
This area includes social and sensory isolation, psychological assessment and
training, fatigue, confinement, performance under stress, work schedules,
motivation, weightlessness, disorientation, emotional stability and the daynight cycle.
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1961 PSYCHOLOGICAL AND SOCIAL PROBLEMS OF MAN IN SPACE
Goodman, B.D.
LITERATURE SURVEY
American Rocket Society Journal 31(7): 863-872, July 1961

-

A

ABSTRACT: What type of man will be able to endure for months or even years the
vast silence and loneliness of space, far removed from the sounds and sights
of his natural environments? What type of man can remain alert and maintain his
performance, deprived of ordinary sensory stimuli, enclosed in the cramped
quarters of a space capsule as it leaves E.axth and all that is familiar?
It is the 'purpose of this bibliography to bring together the reports, books, and
periodical articles published thru the early part of 1961 dealing with the
specific area of behavioral science related to space flight,, or as it is sometimes called "space psychology." This area includes problems of confinement,
isolation, sensory deprivation, weightlessness, psychological assessment and
training, motivation and morale, emotional stability, boredom and fatigue, per(Author)
formance under stress, and work load.
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Gord,

Biermann 1931 WELTRAUMSCHI174RT? EINE KURZE STUDIE DES PROBLEMS
(SPACE TRAVEL? A BRIEF STUDY OF THE PROBLEMS)
(Bremen: F. Leuwer, 1931)

Early history of the physical and technical problems of rocketry
ASTRACT:
with a discussion of space travel.
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1957
Gorrill, R. B., & F. W. Snyder
LOW-FREQUENCY VERTICAL VIBRATION.
Document No. D3-1189, July 1957

PRELI34INARY STUDY OF ,AIRCREW TOLERANCE TO
(Boeing Airplane Company, Wichita, Kansas)

ABSTRACT: Tests were conducted with aircrewmen to 1) determine their opinion
of vibration levels of short duration for each 5 points on a subjective scale
2) to determine quantitatively the effectunder simulated operating conditions,
a visualmotoi task, and 3)
performing
of
capability
the
of vibration upon
adjacent to the base
recorded
g's
vibratory
in
differences
to determine the
of the airmari' s spine (under the upper fabric cover of the seat cushion) and
those recorded at the table of the vibration exciter (corresponding to supportinl.
airframe structuri' in the operational case).
Five aircrewnyen were subjected to vertical harmonic motion of frequencies re
f
ranging from 3 to 30 cps with input accelerations ranin&oa maxi--n
over 2.5 g. The sujective judgments of the effect of the vibrations on the
The results of th
aircrewmen were reported by them in terms of a 5 point scale.
subjective judgement tests indicate that aircrewmen were able to tolerate
unexpectedly high levels ov vibratory acceleration for relatively short periods
at the frequencies explored. Transmissibility of vibration from supporting

I-
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structure adjoining the seat to just under the body of the seated airman varied
Generally the higher frequencies were transmitted with
with frequency.

a greater loss in amplitude of vibration than were the lower frequencies.

The

same aircrewmen performed a tracking task while being subjected to vibration
The magnitude and duration of error'
of various smplitudes and frequencies.
in tracking was electrically integrated to produce a comparable source for
each vibration condition.
It was tentatively found that there were
statistically significant decrements in performance under vibration conditions
which were judged to be nearly intolerable.
In addition, there were some notable
individual difference. in response to the various vibration conditions.
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Gougerot, L.

1940

EFFETS PHYSIOLOGIQULES DES FORCES D'.NERTIE,

ETUDE DES

EFFETS CIRCU•ATUIRES. RESPIRATOIRES ET VESTIBUIAIRES CHEZ L'AVIATEUR.
(The Psychological Effects of Inertia Forces.
Study of the CircuIart!y,
Respiratory and Vestibular Effects in the Aviator)

(Paris: Maloine, I9)

371
Graham, E.W. & A.M. Rodriguez
1952
RESPONSE OF SOME LINEAR SYSTEMS
TO RANDOM FORCES WITH REFERENCE TO AIRCRAFT BUFFETING.
(Douglas Aircraft Co., Inc., Santa Monica, Calif.)
Rapt. No. SM-14517,
Sept. 1952.
ASTIA AD 240 250.
ABSTRACT:
In connection with aircraft buffeting, some studies are made of
mechanical systems subjected to random forces.
No attempt is made to consider
an actual airctaft structure.
Instead, highly simplified systems are chosen
in order to clarify some of the fundamentals of the problem. Some results are
reviewed for free particles and simple oscillators subjected to random forces,
considering the transient response in addition to the steady state. An oscillator plus a lever is studied, the fulcrum of the lever corresponding to a nodal
point for one mode of an oscillating beam. Two oscillators which are coupled
through damping is present.
Finally, the equations for response of a uniform
slender beam are given. The forcing functions considered are concentrated at
a point in space and include a a.ngle forcing frequency, a white spectrum and
truncated white spectrum.
(The response to the white spectrum is the Brownian
motion of the system).
The damping is external and applied at a point. (Author)
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Grandpierre,

R. and P. Grognot.

1955

EFFETS PHYSIOPATHOLOGIQUES DES

VIBRATIONS TRANSMISES PAR L'AIR EN AVIATION:

LES MOYENS DE PROTECTION.

The physiopathological effects of vibrations transmitted by air in
aviation; means of protection.) Med. Aeronaut. 10:309-344.
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Oranick, N.
1959
STATUS REPORT ON RANDOM VIBRATION SIMULATION.
(Wright Air Development Center, Wright-Patterson AFB, Dayton, Ohio)
WADC Technical Note 58-274, ASTIA AD-203125, March 1959
ABSTRACT: The status of random vibration research as it pertains to problems
in simulation is reviewed critically. Areas of experimental research are
suggested which eventually may determine the extent to which random vibration
shonld be used in the laboratory. The continued use of sinusoidal vibration
techniques for the simalation of noise-induced vibration appears justified on
the basis of existing knowledge and economic considerations.
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Granick, N.

1961

CHOOSING A SUITABLE SWEEP-RATE FOR SINUSOIDAL VIBRATION

TESTING.
In 1961 Proceedings of the Institute of Environmental Sciences
National Meeting, April 5, 6, 7, 1961, Washington, D. C.
(Mt. Prospect, Ill.:

Institute of Environmental Sciences,

P. 0. Box 191)

pp. 533-554

SUMMARY: Sweep-frequency vibration tests generally are conducted using a sweeprate that varies directly with test frequency. The idea is to pass through every
resonance in the frequency range such that an equal number of seconds is spent in
each resonant bandwidth.
The underlying assumption is that "average Q" (transmissibility) of resonances may be considered to be the same through the entire frequencT
range of interest.
An argument will be drawn here that "average Q" actually must
INCREASE with an increase in resonant frequency, for tests which employ a constant
level of acceleration control. Therefore, a suitable sweep-frequency rate must be
one which changes with a fractional power of the test frequency, rather than with

the first power.

(AUTHOR)
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Granit, R.
Press.

1955 RECEPTORS AND SENSORY PERCEPTION (New Haven:
1955)

Yale Univ.
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Grant, W. J.
1961
A STUDY TO CORRELATE FLIGHT WASURED HELICOPTER VIBRATION
DITA AND PILOT COMMENTS.
(Wright Air Development Division, Wright-Patterson

AFB, Ohio)

WADD TR 61-66; ASTIA AD-269 001; Aug.

1961

ABSTRACT:
The results of a study aimed at improving the correlation between
recorded helicopter vibration data and pilot comments are presented.
Lissajous'
patterns of resultant displacement, velocity, and acceleration are constructed
and evaluated to define those characteristics which best correlate with the
pertinent pilot comments.
A new measure of comfort level, Equivalent Vibration

Level (Veq) is defined. These quantities are calculated for all Lissajous'
figures, and resultant acceleration is seen to be the most meaningful parameter.
An improvement in the degree of correlation between measured vibration and
pilot co ment is shown through the use of Veq for the patterns of resultant
acceleration, in lieu of the standard vibration criteria. (AUTHOR)
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Gray, K.F. 1957 MECHANICAL SYSTEM SUGGESTED FOR G PROTECTION
(Aviation Medical Acceleration Laboratory, Johnsville, Pa.)
NADC-MA-5708,
July 15, 1957

378
Green, G.S. & J.B. Scott

1956

THE ESTIMATION OF THE OSCILLATORY MOTION OF A

DECELERATING MISSILE DESCENDING THROUGH THE ATMOSPHERE (Royal Aircraft

Establishmentý(Gt. Brit.) Dec 1956, Technical note no. CW 440; JSRP Control
no. 570353, ASTIA AD-127 646.

379

Grigor'yeva, V. M.
IN THE AIR.

1961

BIOLOGICAL EFFECT OF ULTRASONIC WAVES PROPAGATED

(Trans. of Gigivena Trudy i Professional'nyye Zabolevaniya (USSR)
35-40, 1960)
61-21335
(Office of Technical Services, Washington, D. C.)

4(10):
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Griswold, H.E.,
AMPLITUDE

-

D.M. Cunn...gham, and G.P. Wilson.
1955
MECHANICAL
FREQUENCY RESPONSE OF THE HUMAN BODY.
Fed. Proc. 14:64

ABSTRACT: A known horizontal harmonic force was appliet to the feet of 9
men and 6 women and the amplitude of body motion at the pelvis recorded.
The frequency of the harmonic force was varied from 1 t) 24 cps. which
covers the range of predominant heart components.
Identical tests were made

with subjects lying on a very flexible table. Amplitudý of table motion
was also recorded. All results show that the body does not move as a single
unit. A predominant resonant peak occurs at from 3.5 t) 5 cps.
(with the
dorsal structures acting as the spring) on the stiff ta le and at 1.3 cps.
(the loaded table natural frequency ) on the low tesonaice table.
Amplitude
of body motion diminishes above resonance to a fairly cnstant value at
about 10 cps. On the high frequency table, and at about 6 cps. on the low
frequency table, with secondary or tertiary resonances ppearing from 6-14
cps., depending on the build of the subject. Since the most important heart
excited frequencies are in the range of 4 cps. and higher, the low frequency
suspension is more desirable in this region as it yield a flatter response
and moves with the body.
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1952
REACTIONS SANGUINES ET CIRCULATOIRES PROVOQUEES PAR LES
Grognot, P. A.
VIBRATIONS ULTRASONORES TRANSMISES DANS L'AIR (Blood and Circulatory
Responses to Ultrasonic Vibrations Transmitted in Air.)
Journal de Physiologie (Paris) 44(2):255-259
Normally dressed healthy test subjects with their faces uncovered were
ABSTRACT:
to
ultrasonic vibrations of 25 kilohertz (25,000 cycles per second) at
exposed
The earducts were protected by eak stoppers
a constant intensity of 115 decibels.
After one hour of exposure, an
against side noises produced by the apparatus.
increase in eosinophils ranging from 30 to 50%, accompanied by a decrease of
Experiments
arterial tension (1.5 am. Hg), was observed in 86% of the subjects.
were repeated on persons with pharyngeal and parasitic infections, with similar
In subsoquent experiments it was found that a minimum intensity of 95
results.
In certain cases a
decibels was required to effect an increase in eosinophils.
when
other parts besides
observed
was
increase
eosinophil
of
the
rate
lessening of
Supersonic vibrations aimed at
the face were subjected to repeated exposures.
The paper concludes
the epigastric region did not cause _!If.!inophil increase.
with an attempt of presenting a physiological interpretation of the phenomenon.
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1952 EFFETS PHYSIO-PATHOLOGIQUES PROVOQUES PAR LES VIBRATIONS
Grognot, P.A.
ULTRASONORES DE 25,000 RZ TRANSMISES PAR L'AIR (PHYSIOPATHOLOGICAL FFFECTS
INDUCED BY ULTRASONIC VIBRATIONS OF 25,000 HERTZ TRANSMITTED THROUGH AIR)
Medecine aeronautique (Paris), 7(4):364-370
ABSTRACT: The effects of exposure of human subjects to ultrasonic vibration of
25,000 Fertz (25,000 cycles per second) were studied. Exposure of the entire
body, without shielding, resulted in a wz-ked increase of eosinophil cells in the
blood and a decrease of arterial pressure. A minimum intensity of 95 decibels was
When only the lower
needed to produce a noticeable change in eosinophil number.
arm or the epigastric region were exposed to the vibration, increase in eosinophil
cells occurred in only 50% of the subjects. - It is interesting to note that deafmutes or people having hearing disorders did not have any eosinophil increase, no
matter what part of tha body was exposed to ultrasonic vibration. - Guinea pigs ani
rats exposed to the same vibratioz developed celular lesions in the nervous systemw
which resulted in psychomotor disturbances.
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1961 CONCERNING 11E THEORY
Gubkin, A.N., V.G. Sergiyenko and N.M. Trofimenko
OF VIBRATION ELEMENTS IN ELECTRETS
Technical
(Pribory i Tekhniki Experimenta, Issue Nr. 2, 1961, pp. 166-169)
Oct. 17,
Ohio,
Base,
Force
Air
Wright-Patterson
Office,
Documents Liaison
ASTIA AD 265 741
1961, MCL-1405/l+2
Proposed is the theory of vibration elements, which work with the
ABSTRACT:
The results of the theory were verified experimentally on
use of electrets.
a model of the electret vibration element.
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Guignard, J. C.
1958
THE PHYSIOLOGICAL EFFECTS OF TRANSIENT MECHANICAL FORCES.
(Paper; B.I.S. Space Medicine SymposiTR, London, 1958.)

385
Guignard, J. C.
1959
THE PHYSIOLOGICAL EFFECTS OF MECHANICAL VIBRATION:
A SELECTED BIBLIOGRAPHY.
PT. I:
BODY RESONANCE PHENOMENA.
(Royal Air Force, Inst. of Aviation Med., Farnborough)
I.A.M. Rept.
No. 124.
See also Proc. R. Soc. Med., 1959.

386
Guignard, J.C.
1959
THE PHYSICAL RESPONSE OF SEATED MEN TO LOWFREQUENCY VERTICAL VIBRATIONI: SOME PRELINLNARY STUDIES.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 1062
April 1959.
ASTIA AD 229 171
ABSTRACT: Vertical sinusoidal vibration was applied to 10 male subjects in
a standardized sitting position, at frequencies from 7 to 60 c/s and
accelerations up to ). g.
Transmissibility, which is defined in these
experiments as the ratio of the peak vibration acceleration recorded at
the part of the body concerned to that recorded from the reference accelerometer, was measured at the hip and at the shoulder.
Subjective reactions
were also noted.
It was found that a peak in transmissibility (with values exceeding 100
per cent) indicative of resonance, occurred below 10 c/s and that at higher
frequencies transmissibility fell off in a characteristic way.
Less than
30 per cent of the applied acceleration was transmitted to the shoulder at
frequencies above 20 c/s and less than 20 per cent above 40 c/s.
Transmissibility to the hip (iliac crest) was less than 60 per cent above 20
c/s and less than 30 per cent above 40 c/s. There was no evidence of a
major body resonance above 12 c/s.
Tensing appeared to increase transmissibility at all frequencies.
Subjectively, discomfort was greatest at the lower frequencies.
Below
about 12 c/s, major parts of the body appear to be exciý.ed to resonate
while at higher frequencies progressively smaller parts are affected.
Six out of 10 subjects experienced some feeling of instability while being
vibrated, with difficulty in holding a given posture, but there was no
persistence of these sensations after vibration ceased.
S Further studies wi'l be necessary,

extending over a lower frequency range
and including a larger grodp of subjects, in order to define the response
of the seated body to vertical vibration below 10 c/s and to determine
whether more than one discrete peak in transmissibility occurs in this
region.
It will be of practical value to determine the range of individual variation in response to vibration, as well as the factors (such as
body size and weight, attitude, posture and muscular tension) which may
produce variations in individual resonant frequencies.
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1959 SOME EFFECTS OF LOW-FREQUENCY MECHANICAL VIBRATION ON MAN
Guignard, J.C.
(Paper, 59th Meeting of the Engineering Physics Sub-Committee, Aeronautical
Research Council, September 25, 1959, Royal Aeronautical Society, 4
I.A.M. Memorandum S. 19 (Scientific)
Hamilton Place, London, W.1)
ARC #21
ABSTRACT: This paper presents a brief history of vibration investigation.,
The physical, physiology, pathology, and physiological psychology reactions of
The approach,
previous research on human reaction to vibration are discussed.
method, and results of current research are another phase of the paper.
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EFFECT OF VIBRATION OF THE HEAD
1959
Guignard, J.C. & P.R. Travers
AND OF TIE WHOLE BODY ON THE ELECTROMYOGRAPHIC ACTIVITY OF POSTURAL
(RAF, Inst.itute of Aviation Medicine, Farnborough)
MUSCLES IN MAN.
ASTIA AD 237 769
;PRC Memo 120, April 1959.

ABSTRACT: The influence of whole-body, head and limb vibration upon the
electromyographic activity of resting and active postural muscles was observed
Using the RAF type 3 clinical electromyograph and concentric needle
in man.
electrodes, a satisfactory trace could be obtained during trunk and limb
vibration at frequencies from 2 to 10 c/s and vibrational accelerations exceeding 1.Og.
Vibration of the whole body or of a single limb at frequencies below 10 c/s
elicits a periodic synchronous stretch reflex fron' resting postural rmiscles
The amount of activity observed appeared to be related to the
in that limb.
intensity of vibration and could be reduced by restraining passive movement of
No change attributInhibition of tendon reflexes was not observed.
the limb.
able to local mechanical stimulation occurred in the character of maximum
volitional response or in the excitability of postural muscles.
Intense vibration of the upper body, including the head, appeared to have
a facilitatory effect upon statokinetic, reflex activity, the effect
It is tentatively concluded that
persisting fter vibration had ceased.
ight be associated with vestibular stimulation by low- frequency
th'is effect
vibration but -rore precise experiments will be required to show whether this
is true and whether simple vibratory labyrinthine stimulation has a direct
tonic effcct upon postural activity.
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Guignard, J. C. & A. Irving 1959 EFFECT OF WHOLE BODY VIBRATION ON VISION.
(PAP, I titute of Aviation Medicine, Farnborough) I.A.M. Scientific
he•u.
N . 21.
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Guignard, J. C. & A. Irving
1959
A NOTE ON THE USE OF HIGHSPEED CINEPIDTOGRAPHY IN THE ANALYSIS OF HUMAN RESPONSE TO VIBRATION.
(RAF, Inst. Av. Med., Farnborough)
I.A.M. Scientific Memo 13.

391
Guinard, J.C., and A. Irving 1960 EFFECTS OF LOW FREQUENCY VIBRATION ON MO
British Assoc. at Cardiff, September 1960

392
1960

Guignard, J. C., P. Travers & A. Irving
TION ON MAN.
Ergineering 190(4925):364-367.

EFFECTS OF LOW FREQUENCY VIBRA-

'393
Guignard, J. C. & A. Irving
Nature 188:533-534.

1960

EFFECT OF NOISE AND VIBRATION ON MAN.

394
Guignard, J. C. & D. H. Drazin
ON VISION.
Proc. 5th European Cong.

1960

SOME EFFECTS OF LOW FREQUENCY VIBRATION

of Aviation Med.,

London,

1960.

395
Guignard, J. C. & P. Travers
1960
VIBRATION
Proc. Roy. Soc. Med. 53:92-96,

PHYSIOLOGICAL EFFECTS OF MECHANICAL
Feb.

1960.
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Guignard, J. C.
1961
HUMAN FREQUENCY-RESPONSE'TO VIBRATION
In SPACE MEDICAL SYMPOSIUM.
Astronautik (Stockholm) 2(4):227
ABSTRACT:
In exposure to infrasonic frequencies of mechanical vibration, a
number of physical resonances occur in man, in particular resonance of the
shoulder girdle at about 5 c.p.s.
Data on the effects of vibration on task
performance, visual performance, and on frequency response of eye movements will
be given in the full paper.
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Guignard, J.C.

1961

PHYSIOLOGICAL EFFECTS OF LOW-FREQUENCY VIBRATION (Paper,

Symposium on Vibrations, 20 January 1961, at Imperial College, London)

ABSTRACT: This paper described some measurements of the response of the seated
human body to vertical vibrations which indicated that at frequencies near 5 cy/seq
there was an amplification of vibrations transmitted through the trunk to the head
398
Guignard,

J., C. and A. Irving

1961

MASUREMENTS OF EYE MOVEMENTS DURING

LOW-FREQUENCY VIBRATION.
Aerospace Medicine 32(3):233, March 1961

ABSTRACT:

Measurements have been made of the frequency-response of compen-

satory and pursuit eye movements during vertical sinusoidal vibration of:
(a) the man, with the target at rest; and (b) the target, with the man at
rest. In such measurements it is essential to use a method which in no
way impedes movements of the eye. Such a method, in which, by corneal
reflection, the image of a wedge-shaped object is viewed through a slit
by a photomultiplier tube, is described in this paper. The vibration
frequencies investigated ranged from 0.5 to 5 cycles per second. Angular
displacement-amplitudes of -the target with respect to the eye of up to 2
The importance of normal vestibular function in determining
were used.
the servo characteristics of the oculomotor system is discussed.

I
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MEASUREMENTS OF EYE MOVEMENTS DURING LOW
1962
Guignard, J. C. & A. Irving
VIBRATION.
FREQUENCY
Aerospace Med. 33(10):1230-1238, Oct. 1962.
Measurements have been made of thE frequency-response of compen(1)
ABSTRACT:
satory and pursuit eye movements during vertical sinusoidal vibration of (a) the
The
man, with the target at rest;, and (b) the target, with the man at rest.
0.8
was
eye
and
target
between
movement
relative
of
amplitude
angular double
in
which,
system,
recording
movement
eye
(2)
The
degree of arc in each case.
by corneal reflexion, the image of a triangular object is viewed through a slit
The resolution of the
by a photo-rultiplief tube, is described in this paper.
Results suggest that the frequency response
(3)
system was 2 minutes of arc.
of compensatory eye movements fixating a static target during vibration of the
man is higher than the frequency response of pursuit movements made by the
still subject fixating an oxcillating target. It is tentatively concluded that
otolithic stimulation during vibration of the man ir mainly responsible for this
Consumption of alcohol (1.5 cc. of whisky/kg. of body weight)
(4)
difference.
lowered a subject's frequency response of ey- movement in both experimental
situations, but the effect was considerable greater during vibration of the man.

I
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400
Guild, 1.
1954
NOISE AND VIBRATION IN RC-121D AIRCRAFT.
WADC Technical Memorandum Report WCRD 54-118, SECTION VI, pp. 38-48,
December 1954

401
Guillemin, J.V., & P. Wechsberg
1953
PHYSIOLOGICAL EFFECTS OF
MECHANICAL VIBRATION.
Amer. J. Physiol.
171:730-731
ABSTRACT: Albino rats were kept in pens having vibrating floors made of alumija
num rods, thus affecting primarily the paws of the animals.
The frequency
of the vibration was 3600 and 7200 cycles per minute, with accelerations of 89 g, for 12 hours daily with a total exposure time of about 1000 hours.
Results of the experiment indicated deficient vascular function (engorgement
of paw capillaries) measured by the delay in the rewarming of the hind paws
after chilling. Forty-five minutes were needed to rewarm the paws of the
untreated rats; after 700 hours exposure to vibration, 90 minutes more was
needed in 50% of the rats vibrated at 3600 cycles and in 75% of those vibrated
at 7200 c.p.s. showed complete recovery after 30 day* of rest; when the
exposure was renewed, all pathological symptoms promptly reappeared.

402
Guillemin, V., & P. Wechsberg
i953
PHYSIOLOGICAL EFFECTS OF MECHANICAL
VIBRATION.
(School of Aviation Medicine, Randolph Field, Texas)
ASTIA AD-5953,
"AN. 1963. See also Amer. j. Physiol. 171:730-731
ABSTRACT:
Small groups of rats subjected to mechanical vibration under
controlled conditions of duration, intensity, and frequency showed alterations
of vascular tonus as expressed in terms of delayed revarming of vibrated
extremities after standard chilling.
Frequencies of 3,600 and 7,200 cycles
per minute and an acceleration amplitude of 8 to 9 g-units were used.
Rewarming times, increased progressively with exposure time of as much as
1,000 hours, returned to normal values after a 30-day rest period, and
increased again during a second period of exposure.
Alterations of vascular
tonus appeared earlier in rats exposed to the higher frequency.
Abnormal
paw capillaries were observed after prolonged vibration.
Preliminary
experiments showed that low oxygen tension aggravates vibration-induced vasomotor disturbances.

403
Guillemin, V. and P. Wechsberg.
1953 PHYSIOLOGICAL EFFECTS OF LONG TERM
REPETITIVE EXPOSURE TO MECHANICAL VIBRATION.
J. Aviation Med. 24(3):208-221,
ABSTRACT:'

Young albino rats were subjected to long term repetitive exposures

/
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to vibration. One group of 8 rats was kept in a vibrating floor cage
operating at 3600 cpm for a schedule of vibration totaling 1000 hours
followed by a rest period of 30 days and then subjected to a second exposure
A second group of 10 animals was exposed to vibration at
of 300 hours.
The physiological effect of vibration was evaluated
7200 cpm for 700 hours.
in terms of the vascular response of ,the hind extremities to a standard
The test consisted of chilling the hind paws and
technique of chilling.
cold air until skin temperature of 57 F was reached and then
legs in still,
The normal (control) rewarming times were
rewarmed at room temperature.
all under, 90 minutes and mostly under 60 minutes after 1000 hours of
In the second group 75% had rewarming
exposure to vibration at 3600 cpm.
times over 90 minutes after 7000 hours of exposure to 7200 cpm. Microscopic
examination of rat paw capillaries in vivo indicated that capillaries of'
,vibrated animals showed more tortous forms and greater engorgement than
those o" the controls.

404
AERCHEDICAL ASPECTS OF TURBO-JET COMMERCIAL AIRCRAFT.
1961
Gullett, C. C.
Aerospace Med. 32(9):818-824.

405
Gurevich, M. I.
.VIBRATIONS
(Trans. of
(Office of

1960
ON THE EFFECT OF ULTRASONIC
and M. G. Sirotiha
ON THE BLOOD
Fizioloiichny- Zhurnal (USSR) 6(l):73-77, 1960)
60-11942
Technical Services, Washington, D.C.)

406
Gurovskii. 'N. N., 1959 HYGIENIC ASSESSMENT OFTHE VIBRATION FACTOR ON
Gegiena i Sanitariia (Moskova) 24(3):27-33.
THE MI-4 HELICOPTER.
Translation. No. 59-11727.
ABSTRACT: The physiologic effects on animal and human subjects of vibrations
(45 cps at an amplitude of 0.3, nmn for one hour) approaching the highest
Initial,
frequency limits for helicopter vibrations were investigated.
exposure to such vibrations produced considerable changes in conditioned
motor reflexes of white rats and in conditioned defense reflexes of dogs.
Alterations in conditioned reflexes and lengthening of reaction times were
observed in airmen exposed to vibrations on laboratory stand and during
It was concluded that initial vibratory
flight in the MI-4 helicopter.
stimuli evoke a spread of inhibitory processes through the central nervous
-system of both man arid animals.- However, adaptation took place quite rapidly
It appears
upon repeated exposure to such stimuli in all subjects studied.
that vibration disturbes the excitatory-inhibitory equilibrium in the
cerebral cortex thus enhancing the inhibitory process of the orientating
The rapid and stable appearance of adapreaction-external inhibition type.
tation to vibration in the human organism indicates that vibrations of
the order found in the MI-4 helicopter are permissible.
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407
Halack, M.
1955
HUMAN TOLERANCE TO VIBRATION OCCURRING IN TRACTORS AND
AGRICULTURAL MACHINERY.
(Translated by Engineering Research Division, John Deere Waterloo Tractor
Works, Waterloo, Iowa) ASAE Winter Meeting,

408
Haas,

D. L., J. R. Parks and J. F. Eichelberger
1949 VIBRATIONLESS
GALVONOMETER SUPPORT.
(Mound Laboratory)
LC No. AECU-348.

409
Haber, H. 1952 THE CONCEPT OF WEIGHT IN AVIATION
Journal of Aviation Medicine 23(6): 594-596, 1952
ABSTRACT: For purposes of aviation engineering and medicine, the concept of
weight is redefined.
The principle of d'Alembert states that the sum of the
force of gravity, the force of inertia, and the external forces acting upon a
body is zero. The weight of the body is then the resultant external force
exerted upon the body by a restraining agent in response to forces of gravity
and inertia.
Six dynamic situations are illustrated, in which the three forces
are represented as vectors.
410
Haber, H. ed.
1953 PROCEEDINGS OF A SYMPOSIUM ON FRONTIERS OF MAN-CONTROLLED
FLIGHT, INSTITUTE OF TRANSPORTATION AND TRAFFIC ENGINEERING, UNIVERSITY OF
CALIFORNIA, LOS ANGELES, 3 APRIL 1953
ABSTRACT: Contents include:
Lippert, S., "Limitations to Noise and Vibration'Control"
Haber, H., "The Mechanical Environment in the Future Aircraft"
Roth, H.P., "Impact and Dynamic Response of the Body"
Blockley, W.V., "Combined Physiological Stresses"
Arh Speakers, Panel Discussion on Frontiers of Man-Controlled Flight.
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411
THE PHYSICAL FACTORS IN THE SPACE ENVIRONMENT.
1959
Haber, H.
(New York: T. Wiley and Sons,
In Seifert, H. S., ed. Space Technology
Chapter 27

1959)

(

412
Hale, E.P.
1953 BEHAVIORAL AND STRESS OFSOUND ON ANIMALS (Wright-Patterson
A.F.B., Ohio) WADC Technical Rept. No. 53-283, June 1953
ASTIA AD 25577

413
Hale, H. B., R. B. Mefferd, Jr., G. Vawter, G. E. Foerster, & D. Criscuolo
1959
INFLUENCE OF LONG-TERM EXPOSURE TO ADVERSE ENVIRONMENTS ON ORGAN
WEIGHTS AND HISTOLOGY.
(School of Avia. Med., USAF Aerospace Medical
Center, (ATC) Brooks AFB Texas) Research Rept. No. 59-13, Jan. 1959

414
Ham, N. D., H. H. Moser, & J. Zvara
1958
INVESTIGATION OF ROTOR RESPONSE TO
VIBRATORY AERODYNAMIC INPUTS.
PART I. EXPERIMENTAL RESULTS AND CORRELATION
WITH THEORY.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC TR 58-87, Pt. I; ASTIA AD-203 389; Oct. 1958

I

ABSTRACT: The experimentally determined flapping response (1) to harmonic variation in pitch and (2) to vertical shaking of the hub, are compared with theoretical responses calculated for three different two-dimensional, aerodynamic theories'
The test data indicates that for low blade pitch angles, the returning wake shed
by the rotating blade has a marked effect on the blade response at even integers
of the frequency ratio v=w/Cl, while for high pitch angles the effect of the'
helical wake is negligible.
This'agrees with theoretical calculated responses
obtained with the aerodynamic theo-y using a modified lift
deficiency function
developed by Loewy. The test results indicate that wake interference effects
persist for low pitch settings at advance ratios between 0 and 2. Test data
obtained with a rotor-rotor type of excitation is a tandem rotor configuration
are included.. Results indicate that vertical hub shears of the aft rotor are
increased.
(AUTHOR)
415
Hame,

R. N.

1957

VIBRATION DAMPING.

In C. M. Harris, ed. Handbook of
PP 14ý- 14-u
.......
-.

-Noise Controd--(New-York -- McGraw--Hi 11t,957),

-

416
Hansen, A.T.
(Copenhagen:

1949 PRESSURE MEASUREMENT IN THE HUMAN ORGANISM
Teknish Farlag, 1949)
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417
Hardy, H.C.

1947

NOISE AND VIBRATION REDUCTION New Frontier 10:3-6

418
Hardy, V.S. and K.G. Jahnel 1957 INDEX TO SHOCK AND VIBRATION BULLETINS NOS. 1
THROUGH 24. A SUBJECT INDEX AND AUTHOR INDEX (Assistant Secretary of Defens"
(Research and Engineering), Washington, D.C.) Oct. 1957, ASTIA AD-320 436

419
Harris, C. M.,
1957)

ed.

1957

HANDBOOK OF NOISE CONT0OL (New York: McGraw-Hill,

420
RECOVERY CURVES AND EQUINOXIOUS EXPOSURES IN REVERSIBLE
1953
Harris, J. D.
Laryngoscope
AUDITORY FATIGUE FOLLOWING STIMULATION UP TO 140 db PLUS.
63:660-673

421
Harris, W., R.R. Mackie, and C.L. Wilson
1956
PERFORMANCE UNDER STRESS:
A REVIEW CRITIQUE OF RECENT STUDIES.
(Human Factors Res., Inc.,
Los Angeles, Calif.)
TRVl,
July 1956.
ASTIA AD 103 779.

422
Harvey, E.N. and A.L. Loomis 1928 HIGH FREQUENCY SOUND WAVES OF SMALL INTENSITI
AND THEIR' BIOLOGICAL EFFECTS Biol: Abstr. 2:9687
See also: Nature 121:622-624 CJi'Zi)
423
Harvey, E.N. and A.L. toomis 1928 HIGH FREQUENCY SOUND WAVES OF SMALL INTENSITY
AND THEIR BIOLOGICAL EFFECTS Nature 121:622-624
See also Biol. Abstr. 2* 9687 C0213)

424
Harvey, E.N.
1929 THE EFFECT OF HIGH FREQUENCY SOUND WAVES ON HEART MUSCLE
AND OTHER IRRITABLE TISSUES Am J. Physiol. 91:284-290

. 2,012
425
Harvey, R.N.

1929 THE EFFECT 0 HIGM FREQUENCY SOUND WAVES ON CELLS AND
TISSUES Am J. Physiol 90:379
See also: Biol. Abstr. 4:23928 (1930)

426
Harvey, E.N.

1930 THE EFFECT OF HIGH FREQUENCY SOUND WAVES ON CELLS AND TISSUESI
Biol. Abstr. 4:23928
See Also: Am J. Physiol 90:379

427
1930 BIOLOGICAL ASPECTS OF ULTRASONIC WAVES,
Harvey, R.N.
Biol, Bull. 59:306-325

A GENERAL SURVEY

428
Harvey, E.N. and A.L. Loomis 1931 HIGH SPEED PHOTOMICROGRAPHY OF LIVING CELLS
SUBJECTED TO SUPERSONIC VIBRATIONS J. Gen. Physiol. 15:147-153
Se. also: Biol. Abstr. 6:24728 (1932)
429

Harvey, E.N. and A.L. Loomis

1932 HIGH SPEED PHOTOMICROGRAPHY OF LIVING CELLS,
SUBJECTED TO SUPERSONIC VIBRATIONS. Biol. Abstr. 6:24728
See also: J. Gen. Physiol. 15:147-153

430
Hasslacher, G.J.,
I1
1959
DEVELOPMENT OF METHOD, EQUIPMFNT,
INSTRUMENTATION AND TECHNIQUE FOR DETER•INING THE INHERENT FRAGILITY
RATINGS OF MILITARY MATERIEL.
(Pennsylvania State U., University Park)
Progress rept. no. 22, ASTIA AD-235 220

ABSTRACT: The evaluation of the mechanically loaded piezoelectric acceleroieter is continuing. An HY 3422 HYGE accelerator and HY 3005 rail system have
been installed. Several modifications to the drop tower have been made to
facilitate end item testing.
Initial results have been obtained on the impact
testing of type 1625 electron tubes.
Planning for testing of cans under impact
conditions is underway.
(Author)
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431
Hawkes, R. 1956 AEROMEDICINE REINFORCES FRAIL MAN
Aviation Week 65(6): 360-361, 363-365, 6 Aug. 1956
ABSTRACT: An overall view is presented of the basic and applied research carried
The current ideas in research
out by branches of the Aero Medical Laboratory.
devices, and pressure suits
breathing
pressure
and design of oxygen systems,
are noted. Studies of the effects of acceleration and deceleration have culminated in the requirement of an escape capsule in all designs capable of supersonic
Further, studies in aviation psychology,
speeds or high-altitude flight.
bioacoustics, vision in an empty visual field, and flight feeding are mentioned.

432
Hayes,

IN-FLIGHT N!OISE MEASUREMENTS FOR ,THE
1962
W. V4., D. A. Hilton et al.'
PROJECT MERCURY VEHICLE.
NASA TN D-994, Jan. 1962.
Langley Res. Cen., Va.)

ABSTRACT: The main sources of noise are the rocket engines during the launch
phase and the noise of aerodynamic origin during the exit phase of the flight.
The rocket noisewas a maximum at lift-off and decreased rapidly as the vehicle
The noise of aerodynamic origin increased generally
gained altitude and speed.
as the dynamic pressure increased and was also affected significantly by the
(Author)
Mach number and the external contouring of the vehicle.
433
NEW METHODS FOR
1962
Heckl, M. A., R. H. Lyon, G. Maidanik, & E. E. Ungar
(Aeronautical
STRUCTURES.
UN:DERSTANDING AND CONTROLLING VIBRATIONS. OF COMPLEX
AD-281
ASTIA
ASD-TN-61-122;
Ohio)
AFB,
Systems Division, Wright-Patterson
798; June 1962
New methods are outlined for dealing with the vibration responses of
ABSTRACT:
complex flight vehicle structures to local and to diffuse acoustic excitation.
Energy absorption at structural joints and acoustic radiation resistance are
Some experimental
shown to be important in establishing levels cf these responses.
resistance are
radiation
and
coefficients
absorptiotu
energy
to
results pertaining
given, and procedures for estimating the latter are discussed.
Feasibility studies of vib:ation absorbers utilizing viscoelastic spring elements
and distributed mass systems and of vibration isolators composed of viscoelastic
Only the latter are found to possess some practical
leaf springs are summarized.
An analytical investigation is sunmuarized,
systems.
advantages over conventional
which shows that generally damping of only the plates of beam-ilate systems may
(AUTHOR)
be more desirable than damping of only the beams.

434

Hedenius, P.
1962
p.pCOPIOh('I{UAL EF:EC•; OF I'CHNICAL V1Bt TI-,ON1 AND
RADIATION.
9.
VIES ON 71E PRACTICAL CONSEQUENCES OF THE MEDICOBIOLGICAL
EFFECTS OF K.CIIANiCAL VIBRATIONS AND RADIATION.1

Svensk Lakartidn 59:949-951, March 22,

1962 (Sw)

435
Heim,

J.W.
1937
J. Aviation Med.

A LABORATORY
8(2):75-80

FOR RESEARCH IN AVIATION.

ABSTRACT;
Discusses the physiological research laboratory of the Air Corps
Materiel Division, Wright Field, Dayton Ohio.
Enumerates equipment and apparatus available for research i'n aviation medicine.
Lists
projects completed and
projects active (in
June, 1937).
(CARl)
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Helvey, T.C.
BODY.
J.

1957
THE DISSIPATION OF VIBRATIONAL ENERGY IN TILE IIJIIAN
Aviation Med.
28: 202

ABSTRACT:
The major limitation
for a humar, operator in a man-machine system
is caused by nmultiple stresses
which are non-additive parameters.
In a broad
progran, on stress
physiology, studies were carried out with low frequency
vibration
with a range of 3 to 30 cps which is frequent in high performance
airplanes.
Longitudinal and transverse measurements were made on the extremetiec
chest and torso
Significant resonant frequencies were noted for various
organs and parts of the body.
Some of the transverse resonance energies must
be considered as deleterious for pilot
performance.
The longitudinal dissipatioA
of vibrational
energy in the limbs in very favorable (except at frequencies
below 5 cps with peak G above 2.5 ),
if only a vertical
component with one
degree of freedom is applied to the flexed limb.
The measurements were made with
one degree of fredom is applied to the flexed limb.
The measurements were made
with- small accelerometers placed on biokinetically
significant
points and their
outputs recorded with a multichannel galvanometer.
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Helvey, T.C.
1960
-STUDY IN BIOSEISMOLOGY:
DISSIPATION OF VIBRATIONAL
ENERGY IN THE HUMAN BODY.
Astronautik (Stockholm),
2(2): 89-102

ABSTRACT:
Experiments have been performed to study the dissipation
of transverse and longitudinal vibrational
energy in variousparts
of the human body.
The results
show that in the susonic, low-frequency range, body parts exhibit
distinct
resonance frequencies which in many cases can be detrimental to human
performance.
It has been found thatlthereis n-odirect proportionality
between
performance decrement and discomfort caused by the vibration.
A new type of
human oscillator
is described briefly.
The equipment provides low-frequency,

Alth6ugh the
high-zm.plitude random ,rtion with three degrees of freedom.
equipment can be used for the study ot the propagation of vibrational energy it)
the human body, its primw purpose is the study of the mechanism of the onset
of disorientation and motion sickness

438
Hendler, E. & L. J. Santa Maria Feb. 1961 RESPONSE OF SUbJECTS TO SOME
Aerospace Medicine
CONDITIONS OF A SIMULATED ORBITAL FLIGHT PATTERN.
32(2): 126-133.
Some of the physiological responses of subjects wearing ventilated
SUMMARY:
full pressure suits and exposed to pressure and thermal profiles characterNo
of extreme conditions of orbital flight patterns were presented.
istic
significant physiological stress was evidenced in subjects exposed to a
modified thermal profile, except for the sweating response of one subject.
Exposure of experienced subjects to long duration thermal loads simulating
relatively severe post-landing and full thermal profiles resulted in premature Lest termination when ventilating air temperature was more than a
few degrees above initial mean skin temperature. (Author)
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Hercik, F., M. Hrdlicka, and J.
44: 15
SONICS1 Shorn. lk

Sprindrich

1942

1BIOLOGICAL

EFFECTS OF ULTRA-
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1962 SHOCK AND VIBRATION ENVIRONMENT . AN ASTIA REPORT BIBLIOHercules, W.L.
(ArrServices Technical Information Agencv. Arlington, Va.)
GRMAII
1% 2, ASTlA AD-429 865
15
This bibliography was prepared by ASTIA in response to requests for
ABSTRACT:
Citations are included
information concerning shock and vibration environment.
Entrie
for classified reports cataloged by ASTIA from 1953 through 1 July 1962.
In general, the references fall
are arranged alphabetically by subject area.
mechanical shock and vibration; applica
within the following broad topic areas:
tiona to particular fields such as space technology, naval engineering, military
An unclassified voltme
and associated environments.
equipment, test facilities;
of the bibliography is issued separately as AD-277 392. (U)
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Herrick, J.F.
145-149

1949

SOME BIOLOGIC ASPECTS OF ULTRASONICS Arch.

Phys.

Med.

30;

Hersey, I. 1959 SOVIET BIOLOGICAL EXPERIMENTS
Feb., 1959
4(2): 31, 80-81
Astronautics,
See also:
J. Aviation Med., 29: 781-84, 1958
ABSTRACT: A discussion is presented of Russian biological experimentatton
in space flight, as reviewed by A.G. Kousnetzov,.chief of the physiology depart,ment of the Soviet Air Force Scientific Research Experimental Institute of
Aviation Medicine in Moscow, in a paper delivered at the Third European Congress
Soviety inv'ýstigation!
of Aviation Medicine, Louvain, Belgium, in September 1958.
of the effects of space flight on the human organism have been in progress since
phase, arilaals encIapsulated in hermetically sealed cabinis
1949.
In the initial
were rocket-flown to heights of 100-210 km. and then elected for return to earth
In the second phase, the capsule was eliminated, and the animal
by parachute.
(in a special high-altitude suit) was separated by catapult from the descending
The
rocket (at heights of 75-85 km. and of 39-46 km.) and parachuted to earth.
third phase of the experiments culminated, in animal-rocket launchings to a hei6..L
No major physiologic changes that could be regarded as resulting fr'o:n
of 473 km.
accelerati-n, catapult launchings, or parachute descent from any of the altitudes
A biological experiment which met ail the
studied were observed in the animals.
conditions of soace flight was realized with the launching of Sputnik II carrying
During the crucial period between launching and the time the
the dog, Laika.
was placed in orbit, the animal was in such a position as to sustain
satellite
Data about the condition and behavior of the inik.al
transverse acceleration.
Included was information on the
were successfully transmitted and received.
heart contraction's; the effects
of
the
frequency
upon
effects of acceleration
of zero-G conditions and weightlessness; the position-of the dog's body in
space: changes in the functional state-of the nervous system; and changes in
No physiologic manifestations of the effects
blood circulation and breathing.
of cosmic radiation on the animal were discovered.
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195A hER EINFLUSS SINUSFORMIGER SCHWINGUNGEN AUF DiE
Hettinger, T.
(ýnfluepce of sinusoidal vibrations on skeletal
SKELETMUSKUI.ATUR.
Inter rat. Ztschr. angew. Physiol. 16:192-197.
musculatire.)
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1957
THE EFFECT OF VIBRATIONS ON MUSCULAR EFFICIENCY
Hettinger, T.
( Die Beeinflussung der rmskularen Leistungsfahigkeit durch Erschutterungen)
Internationale Zeitschr'ift fur angewandte Physiologie (Berlin)
16(6): 500-511
ABSTRACT:
It was shown in experiments with a vibratory device and hand
ergometer that: (1) work on the vibratory appatatus results in a vascular
the
reaction which affects subsequent performance on the ergometer; (2)
duration of vibratory work does not affect the intensity of the vascular
reactions;
(3) adaptation occurs; (4) this adaptation is seen as resulting
(5)
there are
from increased vascularization during work on the apparatus;
it---is.
considerab-le- -individual- differenc-es--tnperforLane-after~vibra-ftion- -(6)
possible to estimate ergometric performance on basis of skin temperature on
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lieuter, T.

F.

(Wiright
ASTIA

195b

VIsCO-ELASTLC LOSSES IN TISSUES 1., THE Ul.T&ASO:;IC RAX,';G,*

Air Dceeloi vrnL
0d-142

171; Aug.

Division.
1958

Wright-Patterson

%FB, Ohio)

WADD TR 57

106;

ABSTRACT:
The propagation of ultrasonic wave- is accompanied by a loss of vibrational enprgy whose frcqu•ncy dependence i, characteristic
of the structural
properties
of the medium.
A revivw of the various loss mechanisms t-hdt may occur in
animal tis,.us
or in other live colloids
reveals that the different
organizatic~nal
levels of these structures--'from
the protein molecule 'to the gross-ti~sue matrix,
may contribute to the lusses in many different
ways.
A transition
of low-to highfrequen:y absorption indicative of visco-elastic
relaxation
processes is observ',d.
On the basis of new data, the hyp-othesis is advanced that lo,'-frequency absorption
is due mainly to gross-tissue
properties, whereas the seat of high-frequency absorp
tion is mainly in the' molecular constituents
of the tissues,
i.e.,
in the protein
molecules.

"446
Hines,

M.
1958
EFFECTS OF INh'TiSE VIBRATION, Ii.
PHYSIOLOGY AND PAIhOILOGY.
(U.S. Army Medical Research Lab., Fort Knox, Ky.)
Rept. No. 358.,

ABSTRACT: A detailed histo-pathological study of !,'onkeys exposed to 10 cps at
0.25 and 0.150 inches peak to peak displacements tot, 8 hours.
447
nueiL,

L. 0 and F. J. Leech
1958
NOISE Ar4D VI3RATION ENVIRONMENTS
CONNECTED WITH MISSILES AND SPACE 'VEHICLE OPEK,TICNS
Proceedings of the ARDC -cience and Engineerir.. Sympostum, September 1958
See also
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
July 1958.
Rept. No. 3487.

ALSTRACT:
-he following conclusions are made: (') Noise from space vehicle
operation may be predicted with sufficient accurIcy for human factor analysis
with the exception of the re-entry phase.
More measurements are needed for
this phase.
(2)
Larger rocket motors will produce more enerpy at the very
low frequencies because oa their larger noz'le diameters.
(3)
Noise environment should not create a barrier to manned space travel.
(4)
Air damping
will not exist at high altitudes, therefore, resonsancec huu].u' be dawped by
other means.
(5)
For vibration the frequency range of interest is from 1/2
to 20 cps.
(6)
There is no preduction scheme for vibration such as we have
for noise.
(7)
As with noise, we knor practically nothing about vibration
during re-entry.
This phase of 'space flight is expected to present a major
vibration problem.

14, tt v nn, Ht. 4 it. i, t, en,,Vt f
i ,2 DýS FIINFLUSS VON VIBRATI(NEN A•T I.E ISTU,;,SF•,K
'1INEY L'ND •M1O1 ONA1.';LS VERiALrE.N
(THE EFFECT OF VIBRATIONS ON FERFOMANCE
AND PiPTIONAL Bh.HAVIOR)
InternAltionalte 7eit'schrift fait an;....wandte Physiologie (Berlin), 19 (3): 149-167.
1962.
In Gvrfr.kn.
ABSTRACT:
Twenty students in the age range of 21-37 yeais were subjected to
30 minutes of vibration at 32 c.p.s. with an amplitudeof + 1 mm. 'The effects
of vibration on perfcrrmance were investigated before, during, and after the
exposure with the foll,'.ing tests:
(1) skill tests (Mirror drawing, figure
completion, and the spiral ;-fter-effect); (-) tests of personality or emotionality
-,subjective emotional rating scale, cuntinuous registration of pulse rate,
Brengeln-lnn's questionnaire, and a tachistoscopic reading test);
and (3)
measurement of psychomotor tone variables (writing prezure).
The skill tests
showed an inhibition of',the reti,,-cortical
excitability (spiral after-effect)
by vibration as contrasted to a compens.Atory or reactive increase in efficien,.y
on the figure-completion ad, ,iiLor-driwlng teazts.
T!ie pulse rate rose at the
beginning of vibration exposure and fell slightly at the end of the e)posure
period.
Negative emotional stares expressed on the emotional scal e during
vibration were reversed only P., hours after the end of the exposure in contrast
to the (LuicklV revwrsible c'am.:es of the spiral after-effect.
Psychomotor tone
measurements showed a state of excitation and disinhibition at the beginning
of vibratiun, f,,iwed
by co'rtical inhibition after vibiation.
These data
correlated -w.th the findings on Lhe spiral after-effect
test.
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Honig,'C. R., & S. M. Tenney
1956
GENESIS OF LATE SYSTOLIC AND DIASTOLIC
BALLISTI(' VIBRATIONS.
(Rochester University of School of Medicine ard
Dentistr), New York)
Contract AF 33(616)2485; ASTIA AD-l40 484; 20 July 1956
See alio Reprint Aerin an Heart Journal (St. Louis.Pp. 655-664, May 1957
ABSTRACT:
The end-systolic ballistic
deflection is dependent upon deceleration
of the arterial colur-n during reduted ejection and represents a balance between
headward Pnd fcc twaro force vectors. *Aortic obstruction attenuates footward,
force by disturbing this balance.
Pulse wave reflecLion may modulate end-systolic
force but is not essential to its genesis.
The initial
diastolic vibratiofts are
related to the magnitude and rate of change of force with aortic Valve closure.
The pulmonary valve coi.tribut(s only under conditions of hypertension or increased
ilow in the le-.er circuit.
Vibrations subsequent to value closure vary with
aortic pressure, volume, elasticity, length, and coupling and disappear when
arterial iesonance is abolished.
The aortic standing wave therefore seems
responsible for their production.
Study of limbless subjects indicates that the
arch vessels, iliacs, and femorals are part, of the resonator in which the standing wave oscillates.
Venous blood flow and ventricular relaxation do not contribute
'o the diastolic complex, and cardiac filling generates small vibrations unless
venous return is augmented or ventricular expansion is abnormally limited.
(AUTHO4)

Hoover, G.N., W.F. Ahhe, & L.B. Roberts
1960 GROWTH AND METABULIC RESPONSES
OF RATS EXPOSED TO WHiOLE-BODY VIq9A'"I?'.N
Paper, American Ph).i,.iogical Society Fall Meeting, Stanford, Calif August

23,

1960.

451
Hoover, G.N. & F.R. Johanson
DYNAMIC SUBJECTS.
Proc.

1960
PROBLEMS IN INSTRUMENTATION FOR
National Electronics Conf. 16: 659-671

452
Hooveri G. N., W. F. Ashe, J. H. Dines, & T. M. Fraser 1961 VIBRATION
STUDIES, III. BLOOD PRESSURE RESPONSES TO WHOLE BODY VIBRATION IN
ANESTHETIZED DOGS.
Arch. Environmental Health, 3: 426-432, Oct. 1961.
ABSTRACT:
A system for the direct measurement of blood pressure in dogs
exposed to whole body vibration is described.
Vibration forces seem to be
alge0raically added to the blood pressure pulse in such a manner that
bear

frequencies

are established.

In

addition,

integration of the pulse

pressure curves indicate that regulatory mechanisms bring about a small
4.ecrease in blood pressure during vibration exposure.
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Hoover, G.N.
1962 THE BIOLOGY OF THE WHOLE BODY MECHANICAL VIBRATION:
AN
ANNOTATED BIBLIOGRAPHY (Ohio State Univ. Research Foundation, Columbus)
NIH grant RG-5348 and OH-6, June 1962
ABSTRACT: The papers are, in general, limited to those dealing with whole body
exposures.
Many papers have been omitted because of their inavoillability it
this time. Also, some contributions probably, and most likely-, have been overlooked. The papers have been arranged in alphabetical order according to the
senior author.
In most cases the author's summary or abstract is used.
To aid
in selecting papers, an author and subject index is appended.
The literature
search for this work was closed in May 1962. (Author)

454
F.SPIRATORY RESPONSE TO WHOLE BODY VERTICAL
1962
Hoover, G. N., & W. F. Ashe
Aerospace Medicine 33(8):980-984, Aug. 1962
VIBRATION.
SUMýMRY: Data are prescated which indicate that respiratory minute volume changes
observed in subjects exposed to extended vertical vibration are a function of both
At a vibration amplitude of .062 inches,
respiratory rate and tidal volume.
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the response is predominantly through rate, while at .125 inch it is mainly througi
The former situation seems to be correcting ventilation for a
tidal volume.
tendency to decrease tidal volume at the lower amplitude.
Post vibration data show a trend toward lower respiratory rates and tidal volumes.
flow oscillates during vibration exposures.
Pneumotachographs indicate that air
A limited number of estimations of this volume show it to be less than the
(AUTHOR)
physiological dead space.
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1962 RESPIRATORY RESPONSE TO WHOLE-BODY VERTICAL
Hoover,, George N. & W.F. Ashe
VIBRATION
33rd Annual Meeting of the Aerospace Medical Association, ChalfontePaper:
Haddon Hall, Atlantic City, N.J., April 9-12, 1962
Aerospace Medicine, 33 (8): 980-984
Reprinted:
Human subjects were exposed to whole-body vertical vibration in the
ABSTRACI:
The vibration frequencies were 2, 4, 6, 8, 11 and 15 cps at
seated position.
The peak accelerations of vibration were
amplitudes of .0625 and .125 inch.
Respiratory frequency was not altered significantly by
from +0.03 to +2.88 G.
Tidal volumes were increased in all but the three
these levels of vibration.
At the lower amplitude respiratory minute volume
lowest vibration intensities.
At 8, 11 and,15 cps in the higher amplitude ,vibriwas not drastically altered.
was
The greatest increase in'
was noted.
tions considerable increase' in
seen at 11 cps, the postulated resonant frequency of the lung-thorax system.
Oscillations of pneumotachograph tracings were found to coincide with the vibration frequency and in the higher frequencies appear to be greater than the
It is suggested that much of the
amplitude of the respiratory flow itself.
increase in ventilation is a result of a forced hyperventilation and is most
significant at the resonant frequencies of the chest-lung system.
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INSTRUTMENTATION FOR SPACE FLIGHT.
1957
Hoover, G. W.
In Campbell, P. A., K. Dannenberg, W. 0. Roberts, H. Haber, A. S. Crossfield,
A
G. W. Hoover, A. M. Mayo, J. P. Hagen, & H. Strughold, SPACE TRAVEL:
SY1pOSIUM.
J, Avia. Med. 28:495-498
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(PRO3LEMS OF ESCAPE FROM
PREDICTIONS FOR THE FUTURE.
Hoover, G. W., 1957
J. Aviat. Med.
28(l):95-100.
A SYMPOSIUM).
dIGH PERFORMANCE AIRCRAFT:
With due consideration for all other parameters, man's psychoABSTRACT:
physiologic limitation is the constant around which any man-machine system
In the area of geophysical problems, we must protect
must be designed.
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the man against solar radiatiorý and its effects and m.aterials and against
cosmic radiation and its elfects.
The problems of escape, although far from
being a monor consideration must be solved if man is to continue his cl.imb
up the speed and altitude curve.
Any aircraft of the future must meet the following requirements:
1.
It must be efficient in operation.
2.
It must have wide mission capability.
3.
It must provide means for adeqate escape and survival.
4.
It must be reliable.
5.
It must be economical.
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Hoover, George W.
1958
A PROGRAM FOR SPACE BIOLOGICAL EXPERIMENTS
(American Rocket Society, 500 Fifth Avenue, N.Y. 36, N.Y.)
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Hornick, R.J.
1961
THE RELATIVE EFFECTS OF NOISE AND VIBRATION UPON SIMPLE
REACTION TIME.
(Bostrom Res. Labs.
Rept. No. 132, Milwaukee, Wis.,
January 1961)

ABSTRACT:
Eight subjects served in noise and vibration conditions to determine
the relative effects of these variables upon simple reaction time (tT).
No
significant differeices were found between (a) no stimulation, (b)
ioise,
(c) vibration, and (d) noise plus vibration conditions.
Noise leve was
measured at 87 db and the vertical vibration was 3.5 cps with g acc leration
intensity of 0.30.
It was also determined that there were no trend
in RT
during any of the conditions.

Hornick, R. J.
1961
RESEARCH INTO THE EFFECTS OF VIBRATION ON MAN
(Paper
Symposium of the Midwest Human Factors Society, May 9, 1961)
(Bostrom Research Laboratories, Milwaukee, Wisc.)
BRL Rep. 1-5, May 1961.

ABSTRACT:
This article describes the environmental problem of whol.-body
vibration and its importance in understanding the human component ia a
dynamic system.
A research program concerned with this problem is Jescribed;
equipment, methodology, and findings to date are summnarized.
Futur
investigations are noted.
(Tufts)

1961 TILE EFFECT OF LOW FR•QL-ENCy,
Hornick, R.J., C.A. Boetrcber, and A.K. Simxns
HIGH AMPLITL"DE, WHO-LE BODY VIBRATION UPON HUbMAýN PERFORnMANCE (Bostrom Pesear.h
Labs, Milwaukee, Wisconsin)BRL Report No. E-123, July 1961.

462
1961 THE EFFECT OF LOW
Hornick, R. J., C. A. Boettcher & A. K. Simons
FREQUENCY, HIGH AMPLITUDE, WHOLEU BODY, LONGITUDINAL AND TRANSVERSE
FINAL REPORT.
VIBRATION UPON HUMAN PERFORMANCE.

(Bostrom Research Laboratories,
Contract DA 11 022 509 ORD 3300,

Bostrom Corporation, Milwaukee,
Proj.

TEl

1000, july

Wise.)

1961

ABSTRACT:
Two experiments were conducted to determine the effects of
horizontal (transverse and longitudinal) vibration upon the seated human
For transverse
being.
Such vibration i-s typically found in ground vehicles.
vibration frequencies from .1.5 to 5.5. cps with intensities of 0.15, 0.25,
and 0.35 g were used; for longitudinal vibration the sane frequencies with
Measures of comDensatorv
intensities of 0.15, 0.25, and 0.30 g were used.
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1961
EFIECTS OF TRACTOR VIIIRATION ON OPERATORS, A Cu:;S1D-RA_
Hornick, R.J.
A,ricultural Er;Zincering 42: 674-675; 696-697
TION OF HUMAN FACTORS.

The experiments revealed that rnaný.s ability to steer or track, can
ABSTRACT:
-in's
be significantly affected by the direction an( frequency of vibration.
reaction time is significantly slowed following exposure to vertical and LransIt is believed t
Visual acuity was found not to be affected.
verse vibration.
that vibration must be of a higher frequency for visual acuity to be im;'aired.
Transverse vibration below 2.5 cps causes a significant loss in the effective
The
15 min. exposure.
visual field (peripheral vision) during the initial
ability to maintain a constant foot pressure was seen to be affected adversely
Impairment in foot pressure constancy
by vertical and transverse vibration,
seems to be a mechan'ical function of the frequency (error increases as frequency
in vertical vibration; greatest error for below 2.5 cps in transverse vibration)'
Recovery of this ability was imnn.ediate followin;
and the intensity of vibration.
exposure to either vertical or transverse vibration.

464
Bornick, R.J.
1961 THE EFFECTS OF TRACTOR VIBRATION ON WORK PERFORMANCE
(Bostrom Research Lab., Milwaukee, Wisconsin) BRL Report No. 131,, June 1961
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Hortick, R.J.
REVIEW.

no.

133,

161
HLYX, EXPO'SIRE TO HELICOPTER VISYATIO.'
(Bostrom ke•sarch Laboratories, Milwaukoe
Wis. )

A LIIERATILUE
13RL Rept.

February 1961

ABSTRACT:
This review consists of four logically -elated sections.
Tne f irst
defines the type of vibrat ion found in helicopters during, flight., The second
section explores the subijective effvecs of the helicopter flight environment
as gleaned from pilot observations and complaints.
The third contains analyses
of more objective research studies regarding the effects of vibration on ma.n
similar to helicopter vibrations.
The fourth section is a brief mention of
suggested efforts desirable in helicopter vibration research.

466
Hornick, R. J.
1962
PROBLEMS IN VIBRATION R:%Sr.ARCH.
Hum. Factors 4:325-330, Oct. 1962
467

Hornick, R.J.
1962
EFFECTS OF WHOLE-BODY VIBRATION IN THREE DIRECTIONS UPON
HUMA1N PERFOR•kNCE
Journal of Engieneering Psychol.
1(3): 93-l01, July 1962

APSTRACT: The possible influence exerted by whole-body vibration oa huain
performance wa- inv,,;ti ýi,,itd experimentally using three pianos of vibration at
five frequencies and three intensity levels.
Body dquilibrium was measured
before and after each vibration condition.
Low-frequency vibration si7milar to that
encountered in vehicles significantly impaired human performance related to control
of the vehicle, i.e.,
compensatory tracking ability, choice reacLion time, foot
pressure constancy, and peripheral vision may be significantly impaired during
and/or following vibration exposure.
A certain relationship is indicated between
body resonance frequencies for vertical motion (4.5 to 5.5 c.p.s.) and transverse
moticn (1.5 c.p.s.) and the occurrence of performance decrements as a result of
vibration at the same frequencies.
468
Hornick, R. J. & R. W. Costin
1962 EFFECTS OF SPACE VEHICLE VIBRATION
UPON HLJ1Ak: OCCUPANTS
Paper:
33rd Annuil Meeting of the Aerospace Medical Association,
Chalfonte Haddon Hall, Atlantic City, N. J., April 9-12, 1962.
ABSTRACT:
It is known thatl various s-a-'e vehicles vibrate, especially
during periods of launch and re-entry.
The characteristics of such
vibration are mentioned.
Possihle effects of this vibration on man's
performance and physiologicl functions are discussed based upon research
conducted on humans.- Effects on performance include those of comptensatý.,ry
tracking ability, vision, reaction time, and body equilibrium.
Physiological
measures include oxygen consumption, breathing rate, and total ventilation.

-
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Attention is also given to combinations of motion, bodysupport positions,
and the relationships of performance, physiological responses, and mechanical
response of the human body.
469
VIBRATION ISOLATION IN THE HUMAN LEG.
1962
Hornick, R. J.
Hum. Factors 4:301-303, Oct. 1962

470
AN INITIAL EVALUATION OF A VIBROTACTILE
1959
Howell, W. C., & G. E. Briggs
(Ohio State Univ. Research Foundation,
DISPLAY IN COMPLEX CONTROL TASKS.
Columbus, Ohio) Contr. AF 33(616)-5524, Proj. RF-813, Rept. No. 813-5,
ASTIA AD-230 472, 31 Oct. 1959

471
Hueter, T. F. 1958 VISCO-ELASTIC LOSSES IN TISSUES IN THE ULTRASONIC
(Wright Air Development Centcr, Wright-Patterson AFB, Ohio)
RANGE.
ASTIA AD 142 171.
WADC Technical Report 57-706, August 1958.
472

Hugony, A. 1935 UBER DIE EMPFINDUNG VON SCHI.INGUNGEN MITTELS DES TASTSINNES
(The Sensation of Vibration by Means of the Touch-Sense'
Zeitschrift fur Biologie (Itunich) 96: 548-553

473
Hunsaker, J. C. and E. E. Wilson 1915 THE BEHAVIOR OF AEROPLANES IN GUSTS.
NJ.CA
(National Advisory Comitee for Aeronautics, Washington, D. C.)
Rept. No. 1.
474
Hunter, H.N. & M. Weips 1)53 PILOT'S ABILITY TO SIMULATE AN EMERGENCY ESCAPE
WITH VARIOUS TYPES OF EJECTION SE.ATS WHILE SUBJECTED TO A FLUCTUATING
ACC ELERATION
Nov. 3, 1953
Pa.) NADC-MA-LRl,
CU.S. Naval Air Development Center, Johnsville,
ASTIA AD 54 281
Proj. No. TED ADC AE 303.
ABSTRACT:

To determine so e of the difficulties a pilot experiences in operating

. 2,0255

an ejection seat under emergency conditions, three types of ejection seats, i.e.,
Air Force "arm rest" upward, Air Force "D-Ring" downward, and Navy "face curtain"
upward were installed, respectively, in the AMAL centrifuge and tests wexe
ccnducted wherein pilots were requested to execute ejection procedures under
To simulate an aircraft in an uncontrolled ccndition,
fluctuating G conditions.
positive G was varied from 1.5 to 6.5 G at a rate of 8 G pe• second while the
One of the major
subject pitched and/or rolled through a maximum angle of 36-.
faults found in all seats was the difficulty subjects had in retracting their
Other problems encountered were rhe failure to properly
feet into the stirrups.
operate the face curtain, fouling of the arm rest, and the straining to reach
Factors affecting the efficient use of the equipment were the
the."D-Ring".
clothing worn and training and prdctice effects
475

Hunter, H.N. & H.S. Weiss 1954 PILOT'S ABILITY TO ACTUATE F9F-6 EJECTION SEAT
CONTROLS UNDER FLUCTUATING G CONDITIONS
Sept. 16, 1954
NADC-MA-LR3
(U.S. Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 70 757

The pilots were requestedto execute the maneuvers required in an
F9F-6 ejection sequence upon receipt of a signal during an acceleration stress
All parts of the seat that were involved with the ejection sequence
pattern.
and the pre-ejection lever were fitted with microswitches and wired to recoders
The
so that the time required to complete all maneuvers could be determined.
while
at
5
G/sec
1.5
to
7.0
G
from
the
positive
pattern
fluctuated
acceleration
The maximum acceleration rate
the subject pitched or rolled to a maximum of 700.
of change of roll was 5.8 rad/sec 2 and the maximum acceleration rate of change
of pitch was 4.5 rad/sec2 . The average time for each maneuver under conditions
3.,22 sec-feet
which included all test conditions of an emergency escape were:
retraction: 1.77 sec are-eiecrion movement, and 1.71 sec face curtain a' ,*ation.

ABSTRACT.
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1955 PILOT'S ABILITY TO ACTUATE F9F-6 EJECTION SEAT CONTROLS U? 0ER
Hunter, H.
FLUCTUATING G CONDITIONS
Project TED ADC AE-6303.1,
(aval Air Development Center, Johnsville, Pa.)
31, Dec. 1955

-

All available ejection systems (Navy, face curtain, upward; Air Force,'
ABSTRACT:
arm rest, upward; and Air Force, "D" ring, downward) were evaluated by exposing
Air and Navy pilots in full flihgt gear to fluctuating G. For upward ejections
both the arm rests and face curtains were accessible to the pilot and the time
required to actuate each under simulated uncontrolled flight conditions was
In each system the most time-consuming maneuver was
approximately the same.
_placing the feet on the stirrups. _ For downward ejections the "D" ring was
However, the supports to hold the feet down during ejection
easily accessible.
never operated properly.
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Hunter, P.A. & M.W. Fetner
1963
MANEUVER ACCELERATIONS EXPERIENCED
DURING ROUTINE OPERATIONS OF A COMMERCIAL TURBOJET TRANSPORT AIRPLANE.
(National Aeronautics and Space Administration, Washington, D.C.)
NASA TN D-1801, May 1963.

ABSTRACT: 1he incremental maneuver normal 4Accelerations collected during
routine commercial operations of a four-engine turbojet transport have been
evaluated.
Frequency distributions of pisitive and negative accelerations
by flight condition are presented.

478
Hurt,

G.J., Jr.
1963
ROUGH-AIR EFFECT ON CREW PERFORMANCE DURING A
SIMULATED LOW-ALTITUDE HIGH-SPEED SURVEILLANCE MISSION.
(National Aeronautics and Space Administration, Washington, D.C.)
NASA TN D-1924, August 1963.

ABSTRACT: Test subjects were exposed to several levels of simulated gust
intensity. The root mean square of the normal acceleration ranged from
0.16g for the lowest level to' 0.95g for the highest level-of response simulated. The simulated gust intensities and vehicle response levels were in
excess of the accepted human comfort level.
It was found that the observer
would be disrupted but not stopped in the performance of the assigned tasks.

479
Huter, T.
1948 MEASUREMENT OF ULTRASOUND ABSORPTION IN ANIMAL TISSUES AND
RELATION TO FREQUENCY. Naturwissenschaften 35:285-287
See Also: Chem. Abstr. 44:3052C (1950)
Phys, Abstr. 52:6045 (1949)
480
Huter, T.
1949 MEASUREMENT OF ULTRASOUND ABSORPTION IN ANIMAL' TISSUES AND
RELATION TO FREQUENCY Phys. Abstr. 52:6045
Naturwissenschaften 35:285-287 (1948)
Chem. Abstr. 44:3052c (1950)
481
futer, T.
1950 MEASUREMENT OF ULTRASOUND ABSORPTION IN ANIMAL TISSUES AND
RELATION TO FREQUENCY Chem. Abstr. 44: 3052c
See Also Naturwissenschaften 35:285-287(1948)
Phys. Abstr. 52:6045 (1949)
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482
IW'in, N. 1q60
Krasnaya zvezda

THE SHIP-SATELLITE SPEAKS
P. 3; 18 May 1960

483
Industrial Lab.,
1958
SHIPBOARD VIBRATION PROBLE1'S DURING 1957.
(Industrial Lab., Mare Island Naval Shipyard, Vallejo, Calif.)
ASTIA AD- 217 665,

484
Industrial Lab.,
1959
SHIPBOARD VIBRATION PROBLEMS DURING 1958.
(Industrial Lab., Mare Island Naval Shipyard, Vallejo, Calif.)
ASTIA AD-217 666

485
Irving, I. B., & J. S. Milne, Jr.
1961
A VIBRATION AMPLITUDE RECORDING SYSTEM
FOR AEROSPACE DESIGN EVALUATION STUDIES.
In 1961 Proceedings of the Institute
of Environmental Sciences National Meeting. April 5. 6, 7. 1961, Washington,
D. C. (Mt. Prospect, Ill.: Institute of Environmental Sciences, P. 0. Box
191) pp. 555-563
SUMMARY:
In making vibration studies of missile and satellite components and component parts, it is very helpful to the design engineer to know resonant frequencies and mechanical gains on various parts of the components.
Where the "quick
fix" design technique is employed, it is desirable to have this information available immediately without the use of'complex and time consuming data reduction
systems.
The system described is a four-channel recorder system where vibration
amplitudes from four selected positions can be compared to each other at any
vibration frequency between 10 and 2000 cycles per second. The data is presented
as four continuous records of amplitude against a frequency mark on the edge of
the record which is coded against a printed tape record of frequency. The system
is composed of commercially available equipment and has an overall calibrated
accuracy of + lOZ.
(AUTHOR)
486
Isakov, P.
1960 ASSAULT ON SPACE
Trud P. 4; 21 May 1960
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1936
Jacklin, H.M.
Soc. Automotive EnA.

HUMAN REACTIONS TO VIBRATION.
Oct. 1936
39: 401-407,
Jour.

This paper deals with the range of 0 to 215 inches amplitude and
ABSTRACT:
The subjective reactions were rated as I, perceptible; one
I to 17 cps.
Disturbing;
feels motion or that distant objects are moving slightly., II,
one notes that certain organs or parts of the body have greater vibration
III,
than the total body and attempts are made to prevent the motion.

The resulting curves
of this treatment.
Uncomfortable; one wants very little
firs the equation
coordinates
show great similarity ofaslope, and on semi-log
ft/sec2 , f is
in
acceleration
max.
is
A
constant,
is
a
K
K - Ae 0.61 where;
frequency in
a hard seat.

cps.

Values

for K are derived for several hundred subjects on

488
HUMAN RFACTIONS TO VIBRATION.
1948
Jacklin, H. M.
S.A.E. Journal 56:49.

489.
1939 THE FREQUENCY FUNCTION OF VIBRATORY SENSITIVITY.
Jackson, M. M.
(Unpublished master's thesis, University of Virginia)

490
1960 A REVIEW OF AVAILABLE INFORMATION ON THE ACOUSTICAL AND
Jacobs, H.I.
VIBRATIONAL ASPECTS OF MANNED SPACE FLIGHT
Aerospace Medicine 31 (6): 468-477, June 1960

This paper is a review of the problem of noise and vibration with
ABSTRACT:
respect to manned space flight. Acoustic environment can be predicted for future
The noise
space vehicles with sufficient accuracy for buman factor analyses.
_Vibration,travel.
space
manned
to
a
barrier
-environment should not create
as limited by the structural requirements of current space vehicle design, is
within human tolerance limits.
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1958
Jacobsen, L. S., & R. S. Ayre
(New York: McGraw-Hill, 1958)

ENGINEERING VIBRATIONS.

492
N

Jacobson, R.H.
1959 ANALOG STUDY OF RESPONSE TO JET AIRCRAFT VIBRATIONS
(Wright Air Development Center, Wright-Patterson Air Force Base, Ohio)
WADC TN 50-179, February 1959, ASTIA AD 216711, Contract No. AF33(616)-5033,
Task No. 61966
ABSTRACT:
An analog investigation was performed to determine differences in
vibration responses between actual aircraft random vibration inputs and
"equivalent" sinusoidal vibrations.
The random vibration inputs consisted
ot 36 magnetic tape recordings made at four measurement locations on B-52
aircraft. Analog responses were determined for linear single-degree-offreedom systems at 17 values of natural frequency between 13 and 500 cps, and
with damping chdracterized by resonant transmissibilities (Q) of 5, 10, and 25.
It was found that, for one of the measurement locations, the response to
the aircraft random vibrations was smaller than the response to an '"equivalent"
sinusoidal vibratior..
For the remaining three locations, no significant differenct
was observed between responses to the two types of input.
It is concluded that,
for values of Q considered, specification vibration levels should not be modified
to account for differences between responses to random vibrations occurring in
aircraft and responses to sinusoidal vibrations employed in laboratory evaluations.

493
Jacobson, R.H.
1959
STUDY OF VIBRATION AND SHOCK IN AItCRAFT AND DEVELOPMENT
OF INSTRUMENT MOUNTINGS
(Flight'Control Laboratory, Wright Air Development Center, Wright-Patterson
Air Force Base, Ohio) WADC TR 58-148, 'March 1959, Contract No. AF
33(616)-5U33, Task No. 61966, ASTIA AD 228510
ABSTRACT: A study of instrument requirements revealed that the ability of
gyroscopically stabilized flight control instruments to withstand shock and
vibration varied widely, and for many such instruemnts protective mounting
bases were not required. However, to define the mounting base objectives clearly,
it was decided to design the mounting base for the Lear Two-Gyro Master Reference.
Of a large number of requirements to be met by the 'mounting base, the most
impirtant were those of freedom of translational motion in the three principal
diretiLions coupled wiLh aev•re constraint against any form of rotational motion.
Further, a resonant frequency of 15 to 20 cps and a maximum resonant magnification
factor (Q) of 4 were established for the mounting base.
The developed mounting base incorporated three sets of thin leaf springs
(flexures) which allow the required three-degree-of-freedom translational
motion. To control the resonant transmissibility, damper elements were incorporated into the mounting base with a pair of these elements in parallel with
each set of flexures.
The damper elements consisted of 3/4 in. cubes of
Silastic 6508 silicone rubber in which small pieces of 0.085 in. diameter
Teflon tubing were randomly embedded.
The report discusses the design and
evaluation of the momnting base and the development of the damper elements.
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(Report
VEHICLE VIBRATION LIMITS TO FIT THE PASSENGER.
1945
R. N.
1945)
Mar.
Meeting,
Production
and
Car
Nat.
S.A.E.,
the
at
presented
S.A.E. Preprint 160.

Janeway,

ABSTRACT: This paper is a report on an analytical study of all available
vibration.
experimental data relating to human tolerance of vertical sinusoidal
for
intensity
vibration
of
limits
safe
the
The practical objective was to derive
vehicles.
in
encountered
frequencies
of
range
complete
passenger comfort over the

495
PASSENGER VIBRATION LIMITS.
1949
Janeway, R. N.
S.A.E. Journal 56(4):48-49.

496
Janeway,

R. N.

1950

RIDE AND VIBRATION DATA,

SAE Publication, 1950.

497
THE EFFECTS OF NOISE AND VIBRATION ON PEOPLE.
1951
Jeffcoate, G. 0.
Note No. RN/1643/GOJ
(D.S.I.R., Road Research Lab., Harmondsworth)

498
A SURVEY OF TANK CREW PROBLEMS.
1952
Johnson, E. E.
Proj.
(Army Medical Research Lab., Fort Knox, Ky.)
Rept. 93, Aug. 1952

6 95 20 001, 1TEDEA,

ABSTRACT: To point up problems of the tank crew which may be alleviated by
human engineering 'research, 894 tank crewmen attending the Armored School,
Fort Knox, Kentucky, were oriented as to kinds of problems the human engineer
is interested in and then asked to relate some relevant incident that they had
A total of 623 incidents were found to
either observed or participated in.
concern general problems of human engineering and 521 of these concerned the
tank crew. These incidents were categorized as they applied to the commander,
Recomendations are made for
gunner, loader, driver and crew in general.
improved survey techniques.

//

-

2,031

-

499
Joint Publications Research Service
1963
VIBRATION DISEASt AND
THERMAL DEHYDRATION (SELECTED) TRANSLATIONS.
(Joint Publication
Research Service, Washington, D.C.)
5 Apr. 1963.
ASTIA AD 405 210
Trans. of Giziena Truda i Professional'nye Zabolevaniya (USSR) 7(l):413, 36-41, 1963.
CONTENTS:
Materials on the pathogenesis of vibration disease, by Ye Ts.
Andreyava-Galanina and N.I. Karpova
Application of vibration stimulator for detectling certain functional
shifts in workers experiencing vibration effects under industrial conditions,
by Z.M. Butkovskaya and Yu. S.' Koryukaev
Water and salt exchange in thermal dehydration, by L. Gets.

500
Jones, C.D., J-.•
Shaw, et al 1961 PRELIMINARY INVESTIGATION OF INTERPLANETARY
LUNAR AND NýA&RPLANET ENVIRONMENTS AND METHODS OF SIMULATION
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio) ASD TR 61-267
July 1961
ACTIA AD 268 791
ABSTRACT:
Summaries of the natural environments of Mars, Venus, the Moon and
interplanetary space are presented.
The primary induced environmental stresses
associated with thermal radiation, cosmic atomic and subatomic radiation, meteoroid particles, vibration, shock, acceleration, and low pressure are described
for operation near the above bodies including range of anticipated values and
methods of simulation.
Additional simulation techniques associated with temperature, heat flux and atmospheric composition are discqssed.
An environmental test
philosophy and a summary of heat transfer characteristics of high speed vehicles
are included.
Important areas not covered in this report are combined, induced
environments associated with atmospheric entry and biological effects and nuclear
reaction radiations.
(Author)

501
Juin, G.
1961
CONSIDERATIONS SUR I'AGGRAVATION DES FACTEURS DE FATIGUE
CHEZ LES EQUIPAGES DE L'AVIATION COMMERCIALE FRANCAISE VOLANT SUR
APPAREILS A REACTION.
(Considerations on the Aggravation of Fatigue
Factors in French Commercial Airlines, Crew'. :,.
Rivista di Medicina Aeronautica e Spaziale (Roma) 24(l):29-43
Jan. - Mar.
1961.
(In French, with English summary)

502
EFFECT OF VIBRATION ON THE ORGANISM
1962
Jurczak, N.
Lek. Woi. 38:1080-1089, 1962 (Pol)
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503
THE RESPONSE CHARACTERISTICS OF THE HUMAN BODY TO LOW
1960
Kahn, A.
FREQUENCY VERTICAL VIBRATION
(Westinghouse Electric Corporation, Baltimore, Md.)
Human Factors Data Bull. 47, Feb. 1960

To determine the transmitting characteristics of the living hum-an
ABSTRACT:
body for low frequency vertical vibration, data were obtained from ten seated
Ss. The chair was attached to a vibration generator and traveling gantry
In
which could provide a continuous variable frequency from 6 to 150 cps.
seat)
at
(measured
g
of
one
acceleration
vibrational
a
peak
this experiment
Accelerometers were mounted at the hip, shoulder, and
was not exceeded.
Transmissibility (ratio of peak vibrational acceleration
seat (reference).
at a particular part of the body to the peak recorded at the seat) for
(Tufts)
hip and shoulder were given.
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1930 EXPERIMENTELLE UNTERSUCHUNGEN VBER DIE PRAKTISCHE
Kampik, A.
(Experimental Examinations
LEISTUNGSFXHIGKEIt DER VIBRATIONSMPF INDUNGEN
Concerning the Practical Conductivity of the Vibration Sersation)
Archiv fir die gesamte Psychologie (Leipzig) 76: 3-70

ý505
DER ERSCHUTTERUNGSSINN
1956 VIBRATIONS RECEPTION:
Keidel, W. D.
MENSCHEN.
The Vibration Sense of Man)
(Vibration Perception:
Universitatsbund
(Erlangen:
Erlanger Forschunaen, Reihe B.
Vol. 2.
Erlangen, 1956)

DES

The
Research in the field of vibration sensations is reviewed.
ABSTRACT:
as
body
of
characteristics
physical
following aspects are considered:
conveyor of stimuli, anatomy of receptors, regulation of receptor-neural
fiber unity, thresholds as indices of sensitivity, and central transforOf interest to aviation medicine is a chapter dealmation and evaluation.
data on vibration damage to the human
clinical
and
research
ing with
The author concludes that there is no specific
organism (p. 116-117).
vibration receptor, rather, information about vibration is transmitted
mechanoreceptors (skin and
through three different sensory organ systems:
tendon and organe), the ear, and the periosteal pain receptors.
Approximately 288 references.
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506
Kelleher, J.Fo
1q60
A PROPOSED QUALIFICAT'TO' TFST PROCEDURE FOR
SYSTEM COMPATIBILITY DURING VIBRATION.
f1960 Proceedings of the
Institute of Environmental Sciences, 91-96t ...
507
Kendricks, E.J.
1952 AEROMEDICINE:
64(1): 72-80, 82, 90.
Aero Digest

THE DOMINANT SCIENCE
Jan. 1952

ABSTRACT: The physiological problems resulting from the advances of modern
aviation in high-altitude and high-speed flying are briefly discussed.
New
methods and techniques in meeting problems such as temperature and pressure
changes, anoxia, bio-acoustic effects, bailing out from high attitudes, and
instrument control (human engineering) are summarized.
In conclusion, the
requirements for and the functions and duties of the flight surgeon are outlined.

508
Klee, J.B. & G. R. Wendt
1947
STUDIES OF MOTION SICKNESS.
XVI.
THE
EFFECTS UPON SICKNESS RATES OF WAVES OF VARIOUS FREQUENCIES BUT IDENTICAL
ACCELERATION.
J. Exper. Psychol. 37:440-448

509
Klenov, A. 1960 ASTRONAUTS, ON THE STARTING LINE.
Komsomol'skaya pravda P. 2; 2 December 1960.

THE DAY IS NEAR

510
Klimets, I. I.
1958
0 VLIIANII OBSHCHEI VIBRATSII NA DETORODNUIU FUNKTSIIU.
(Effect of general vibration on genital function.) Tr. Leningradsk.
sanit. gig. med. inst. 44:196-207

511
Knabengof, V.G., L.M. Dantsig & GCI. Simonyan 1943 INTERRELATIONSHIP BETWEEN
HEMODYNAMICS AND RENAL FUNCTION DURING ACCELERATION
Klinicheskaia Meditsina (Moscow) 21(3): 47-50
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(Noise-vibrations.)
1935 LARN--ERSCHUTTERUNGEN.
Koelach, F.
Jahreskurze Arztliche Fortbildung, 26:1-13.

513
1957 PHYSICAL AND PHYSIOLOGICAL FACTORS IN MAJOR AIRCRAFT
Konecci, E.B.
ACCIDENTS
ýirectorate of Fligh~t Safety Research, USAF, Norton AFB, California
13 February 1957.
AFCFS-G-2, M-4-57,

514
1957 PHYSIOLOGICAL FACTORS IN USAF AIRCRAFT ACCIDENTS
Konecci, E.B.
Paper: Aero Medical Association, 28th'Annual Meeting, Denver, Colo.
See also: Journal of Aviation Medicine 28(6): 553-558

May 1957

515
1957 PHYSIOLOGIC FACTORS IN AIRCRAFT ACCIDENTS IN THE U.S.
Konecci, E.B.
AIR FORCE
Journal of Aviation Medicine 28(6): 553-558
In conclusion, we can say that factors affecting the normal physioABSTRACT:
logic state oi the pilot (or crew) are contributing causes rather than primary
A few physiologic conditions like hypoxia
causes of major aircraft accidents.
Fatigue appeared as a contributand vertigo/disorientation were primary causes.
ing factor in a number of accidents but the incidence appears to be decreasing
G forces and vibrations
i.e., thirty-four cases in 1955 to thirteen in 1956.
appeared as contributing factors in a large number of accidents; however, their
significance could not be 'fully evaluated from the available data. The adversities of decompression, physical disturbances, hyperventilation, hypoglycemia,
carbon 'moroxide poisoning, and air sickness do not seem to be primary problem
areas.
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Konstantinov, A. 1960 MAN GOES OUT INTO SPACY
Trud P. 2; 17 May 1960.
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517
EXPERIENCE WITH THE APPLICATION OF OXYHEMDMETRY IN THE
1961
Kopyt, N. 1.
STUDY OF THE EFFECT OF GENERAL VIBRATIONS ON TiE HUMAN ORGANISM.
Tr. Leningrad Sanitarnoaia Med. Inst. 71:16-22, 1961 (Ruesian)
In

518
Kozachenko, B. 1960 DREAM BECOMES FACT
Gudok P. 4; 20 May 1960
519
Kramer, S.B. & R.A. Byers 1960 A MODULAR CONCEPT FOR A MULTI-MANNED SPACE
STATION
Proceedings of the Manned Space Stations Symposium, Inst. Aeronautical
(In:
Sciences, New -Yor-, 1960, pp. 2.-73)
ABSTRACT: Contains a section on the Micro-Encology which is broken down into
the following subsections: Biochemical (Respiratory, Nutritional, Waste);
Psychological (Termal, Vibratory and Aurol, Gravitational); External Phenomena
(Radiation, Meteors); and Hardware (Micro-Atmosphere System, Equipmc^t Weights
plus Power).

520
1960 ELECTROCARDIOGRAPHIC CHANGES IN FLIGHT PERSONNEL
Krimshteyn, A. Ye.
UNDER THE INFLUENCE OF FLIGHT STRAIN
Voy'onno-meditsinakiy Zhurnal 5: 224-227
See also: JPRS TranR

Nn
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521
1950 THE EFFECTS OF NOISE ON MAN J.
Kryter, K.D.
Disorders, Monograph Supplement 1, 1950

of Speech and Hear.nR

522
ON THE PROBLEM OF THE EFFECT OF VIBRATION ON THE
1960
Kublanova, P.S.
Vestn Otorinolarina
STATE OF HEARING AND ON THE VESTIBULAR APPARATUS.
1960
May-June
22:15-21,
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523
Kuligowski, Z. K.
1961
MOTOR CONDITIONED REFLEXES IN RATS EXPOSED TO THE
COMBINED EFFECT OF VIBRATIONS AND NOISE.
In
Acta Physiol. Pol. 12:821-832, Nov.-Dec. 1961, (Polland)

524
SOME MEASUREMENTS OF ACCELERATION OF HULL VIBRATION AND HUMAN
1957
Kumai, T.
(Kyushu University, Japan) Reports of Research
SENSITIVITY TO VIBRATION.
Institute for Applied Mechanics 5(17):21-26

525
Kuznetsov
et al.
1959
THE EFFECT CF VIBRATION ON THE METABOLISM
OF CERTAIN VITAMINS IN THE HUMAN BODY.
Voprosy Pitaniya (USSR) 18(3):14-17
LC Trans. no. 59-13775

ABSTRACT:
The effect of the stress of vibration in an industrial situaticn upon the
metabolism of various vitamins is examined.
The results of tests involving
9 individuals indicate that the diet of persons exposed to intense vibration
should include additional vitamins, especially vitamin B6 .

526
Kylstra, J.
1956 REGISTRATION OF ACCELERATION BY MEANS OF U-EFFECT
Nederl. tiidschr, geneesk.
100: 911-914, March 31. 1956
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Lange, K. 0. & R. R. Coermann
1962
VISUAL ACUITY UNDER VIBRATION.
Hum• Factors 4:291-300, Oct. 1962.

528
Langer, E. and W. Vethacke.
1957
GEFXSSVERXNDERUNGEN NACH RHT1HKISCHEI4
ERSCHUTTERUNGEN. (Vascular changes caused by rhythmic vibrations.)
Monatsschr.
Unfallh.
60:129-137

529
Lanz,

K.
1961
EQUIPMENT AND TECHNIQUES USED IN CALIBRATING VIBRATION MEASURING
TRANSDUCERS TO 10,000 CYCLES PER SECOND
In 1961 Proceedings of the Institute
of Environmental Sciences National Meeting, April 5, 6, 7, 1961, Washington,
D. C.
(Mt. Prospect, Ill.:
Institute of Environmental Sciences, P. 0. Box
191)
pp. 109-114

ABSTRACT:
In recent years, there has 'been a widespread increase in research,
development and testing programs in which vibration measuring transducers play
,an important role.
Calibrating these transducers to the standards set by the
National Bureau of Standards is a problem which concerns both the calibration
laboratories and the user of transducers.
This pnper discusses a method of calibrating vibration measuring transducers which provides traceability to'NBS.
The
calibration factor obtained is considered correct within ± 1Z to 100 cps and + 2%
to 2000 cps.
Calibrations from 2000 to 10,000 cps, traceable to NBS certified
'standards, are expected to be accurate-within 5 per cent.
The calibration method
and its accuracy are discussed in detail.
(AUTHOR)

530
Lawton, Alfred H.
1952 HUMAN FACTORS IN THE OPERATIONS'AND DESIGN OF AIRCRAFT
Journal of Pviation Medicine
23: 254-258 & 306

S

ABSTRACT:
Human factors in aviation embrace three broad divisions:
(1) aviation
medicine, which familiarizes pilots with their equipment, safety measures, and
preventive medical aspects; (2) human engineering, which analyses limitations
of human response to the aircraft and its equipment; and (3) human resources
which relate to selection, classification, aptitude measurement, training, and
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human relations, taking into account the diversified nature of human beings.
Psychophysiological aspects of noise, vibration, use of pressurized cabins, use
of ejection seats and all kinds of protective equipment, and the impact of
speed are discussed. Animal experiments have a great value in furthering
research but ultimately each device, method, and principle has to be tested by
"human guinea pigs."

.531
Laziaroni, A.
1962
EFFECTS OF VIBRATIONS AND LOJ FREQUENCY WAVES ON PERSONS
LIVING IN THE VICINITY OF AIRPORTS.
Riv. Pat. Clin. 17:1099-1109, Dec. 1962 (Italy)

532
Lebedeva, A. F. and C. H. Ch'u
1960
EFFECT OF GENERAL VERTICAL VIBRATIONS
ON ARTERIAL BLOOD PRESSURE AND PULSE.
In
Tr. Leningrad Sanitarnoitig Med. Inst. 61:85-90, 1960 (Russian)
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1956
THE AEROYEDICAL ASPECTS OF TURBO-PROP COMMERCIAL
Lederer, L.G.
AIRCRAFT.
A STUDY OF VISCOUNT PASSENGER OPERATIONS IN THE UNITED STATES.
J. Aviation Med. 27(4):287-300
SUMMARY:
The aeromedical characteristics of the VISCOUNT turbo-prop airliner
have been discussed as related to operation in conmnercial avaition in the
The differences between turbo-Frop 4,d cc-nventional piston
United States.
powered aircraft have been demonstrated particularly in the field of noise
and vibration. The level of cabin pressurization has been discussed and shown
to be more physiologically acceptable than other comnmercial aircraft operating
in the United States.
Pilot transition training has been discussed and a new type of flying in
co sercial operation, have been cited, such as "hull life," and metal fatigue."
It is hoped that as nev better commercial aircraft are developed, the aeromedical aspects such as have been covered in the presentation will also be
reported.

534
Lederer,

P.S.

1955 A TORSIONAL VIBRATION CALIBRATOR (National Bureau of Standard,.

U.S.A.)
ABSTRACT: Describes a small torsional vibration calibrator which generates
steady state vibrations to be used for the dynamic calibration of angular motion

-2,039

transducers over a frequency range from 0.57 cps to 30 cps. The
accelerations obtained between 3 cps and 30 cps range from 20 to
per second per second (for table loads between 0 to 20 lb in 2 ).
of resonance at 2 cps raises the output to 79 radians per second
0.57 cps., a maxi,-um acceleration of 2.5 peak radians per second
be obtained.

maiimum angular
40 peak radians
A condition
per second. At
per. second can

.535
Lehmann, G., & D Dieckmann
1956
DIE WIRKUNG MECHANISCHER SCHWINGUNGEN (0.5
BIS 100 HERTZ) AUF DEN MENSCHEN.
(THE EFFECT OF MECHANICAL OSCILLATIONS (0.5
TO 100 C.P.S.) ON MAN)
Forschungsberichte des Wirtschafts- und Verkehrsministeriums Nordrhein-Westfalen (Kdln und Opladen) 362:92
ABSTRACT:
Subjects were stimulated with vertical, horizontal, and transverse
sinusoidal vibrations, in the frequency range of 1-70 c.p.s. in sitting and standing positions.
Physical measurements of acceleration and direction of vertical
vibration showed differential resonance of various body parts. The trunk resonato
at frequencies around 5 c.p.s., the head at 20 to 30 c.p.s.
Transverse vibration
was perceived by subjects as the most unpleasant.
Amplitudes of head movements
at the above vibrations were large and ellyptical.
Nausea and gastric complairnts
which accompanied transversal vibrations suggesL a relation between ellyptical
head movements and kinetoses by the way of endolymph movement in labyrinths.
Considering vibration stresses on man, from the standpoint of vibration-mechanics
man should be regarded as a damped-mass-spring system rather than pure mass.
His
elastic properties are to be considered also.
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Lepor, M., & W. F. Rector
1961
ACOUSTICS IN MANNED SPACE VEHICLES
(Proceedings of the Institute of Environmental Sciences National Meeting,
April 5, 6, 7, 1961, Washington, D. C.; Paper not available at publication)

538
Letavet, A. A. and Z. V. Gordon, eds.
1962
BIOLOGICAL ACTION OF
ULTRAHIGH FREQUENCIES
(Trans. of mono. 0 Biologicheskom Vozdeistvii Sverkhvysokikh Chastot,
Moscow, 1960)
(Office of Technical Services, Washington, D.C.)
62-19175
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Lewis, D. 1943 THE EFFECTS OF NOISE AND VIBRATION ON CERTAIN PSYCHOW)TOR
RESPONSES (C.A.A. Div. of Research, U.S. Dept. Co
rce Report No. 8,
Washington, D.C.)ATI 75937
ABSTRACT: The noise and vibration of airplanes are widely ýhought to reduce the
efficiency of aviators.
Service personnel often report annoyance and feel that
their work suffers.
The present experiments were undertaken to learn if there
is actually a decrement in work under noise'and vibration conditions similar to
those characterizing military aircraft. The experiments were performed at the
University of Iowa with 80 male college students, C.P.T. applicants, and trainees
as subjects.
The subjects performed on a Mashburn apparatus.
The Mashburn
involves a control itick and rudder bar which are manipulated by the subject in
response to changes in three banks of stimulus lights. As soon as the subject
has responded to one set of lights, a new combination appears.
For the present
study the Mashburn apparatus was modified so that the platform could be made to
vibrate.
Effects of noise and vibration, respectively, on heart rate, breathing;
tilt
perception, brain waves, and hearing acuity were also studied.
On the whole,
the results were negative in the sense that they revealed no consistently
significant differences between reactions when noise, vibration, or both were
•l•m-mw•mi
owe.4hese suoROsedly disturbing factors were absent.

540
Lewis,

H.O.
1961
SIIOCK TESTING WITH ELECTRODYNAMIC SHAKERS
In 1961 Proceedings of the Tnstitute o- Environmental Sciences National
Meeting, April 5.6.7, 1961. Washington, D.C. (Mt. Prospect, Ill.
Institute of Environmental Sciences) Pp. 267-276

SUMM'.ARY: This
of shock tests
limitations in
making testing

report should be considered solely as a preliminary description
conducted with electrodynamic shakers.
Because of the marked
time, this technique has been developed only to the point of
possible.

In the Polaris Missile System Test Services Laboratory, shakers are employed
extensively to shock-test articles weighing from 200 to 1000 pounds within the
pulse durations described above.
Plans are currently under-iay to extend the
use of this technique to all items requiring pulse durations up to 14 milliseconds.
There are several areas which need further development before the
technique can be considered " of age".
First, an effective and repeatable
method of producing the desired pulses must be developed.
Then, if this technique receives sufficient acceptance, the shaker manufacturers should market the
exciters with longer stroke capabilities.
This would permit the particular
method of conducting a shock test to be extended over a wider range of pulse
,541

Liddell, G. & Jacklin, II. M.,
1933
RIDING COMFORT ANALYSIS
Enitineerinit Bulletin,--No. 3, Purdue University, May 1933
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Linder, G.S.,
1961
EFFECTS OF MECHANICAL VIBRATION ON HUMANS.
(North American Aviation, Los Angeles, Calif.) Rept. No. NA-59-1420,
March 1961

543
Linder, G. S.
1962
MECHANICAL VIBRATION EFFECTS ON HUMAN BEINGS.
Aerospace Medicine 33(8):939-949, Aug. 1962

ABSTRACT: This ,-per is a review of the literature regarding the effects
It is intended to provide it readily
of mechanical vibration on humans.
accessible compilation of vibration information for those persons concerned
with aerospace vehicle design and operation.
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Lippert, S. and E.P. Wheaton 1945 HUMAN RESPONSE TO VERTICAL VIBRATION
(Douglas Aircraft Co., Inc., Santa Monica, Calif.)
Rept. No. SM-20021;
ASTIA AD-61 619; (Oct. 18, 1945, rev. April 26, 1955) ASTIA AD-61 619
ABSTRACT:
Simplified graphs showing human responses to vertical vibration were
prepared from an analysis of the literature on the subject. The graphs extend
over a range of double amplitudes from .000029 inches to 100 inches, and over
a range of frequencies from .1 to 256 cycles per second.
These ranges include
the regions of interest in aircraft--namely, the low frequency vibrations due
to gusts and buffeting, the transient viurations encountered in che seats
after an initial displacement, and the steady state vibrations due to engines

545
Lippert, S.
55:32-34

1947

HUMAN RESPONSE TO VERTICAL VIBRATION J.

Soc. Automotive Engr$
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Lippert, S.
1948
COMPREHENSIVE GRAPH FOR THE COLLECTION OF NOISE AND
VIBRATION DATA.
J. Aviation Med. 19:279-286
ABSTRACT: It has been common practice in the aircraft industry in the past to
consider the effects of noise and vibration on the passenger as separate disturbances. With the advent of jet and rocket engines, higher intensities and
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higher frequencies are encountered than ever before.
New techniques and new
instruments are required to measure the noise and vibration and to assess their
effects on the human body.
The graph described in this paper makes it possible to spot in data in one set
of units, and permits its imediate interpretation in other units. The grid
work can be readily extended to include any magnitudes of noise or vibration
disturbance.
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Lippert, Stanley
1953
LIMITATIONS TO NOISE AND VIBRATION CONTROL.
In
Proceedings of Symposium on Frontiers of Man-Controlled Flight. Institute'
of Transportation and Traffic Engineers, Univ. of Calif.. Los Angeles,
April 1953.

ý48
Lockheed Electronics Co.
1961
LOW-LEVEL VIBRATION-MEASUREMENT FEASIBILITY
STUDY.
(Lockheed Electronics Co., Plainsfield, N.J.) Final Rept.
ASTIA AD-257 180,
31 December 1960
ABSTRACT: Research was conducted to determine the feasibility of using piezoelectric type accelerometers, coupled to electronic integrating networks, for
Measurement of vibration velocities correspondihg to minimum accelerations of
0.0002 g over a frequency range of 10 c to 10 kc.
Tests were conducted with
a comnercial accelerometer operating in conjunction with a new design of
amplifier having the lowest noise level presently achievable in the state-ofthe-art. The spectrum of the noise was measured, and the sensitivity of the
accelerometer-amplifier combination was determined.
It was found that accelerations of 0.0002 g could be measured with good S/N ratio over the entire
frequency range of interest.
However, integration of the output to obtain
velocities yielded useable S/N's only. at the lower end of the spectrum.
This
resulted from the low-frequency peak in the noise spectrum combined with the
-6 db per octave slope of the integrating network.
It is concluded that peizoelectric accelerometers are not feasible for measurement of vibration velocities'
down to the minimum levels of interest.
(Author)

549
Loeb, M.
1954
A PREL4MINARY INVESTIGATION OF THE EFTECTS OF WHOLE-BODY
VIBRATION AND NOISE.
(U.S. Army, Med. Res. Lab., Ft. Knox, Ky.)
Proj. 6-95-20-001, Rept.
145, Nov. 12, 1954.
ASTIA AD 47142.

No.

ABSTRACT: An investigation was conducted to test several measures as indices
of possible nonauditory impairment arising from moderately intense noise and
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vibration. Psychomotor, sensory, and simple physiological tests were presented
to 16 subjects before, during, and after control periods and periods of exposure
Among these tests were measures
to light vibration, heavy vibration, and noise.
of mirror tracing performance, speed of trapping, different types of reaction
time, manual steadiness, strength of grip, visual acuity, systolic and diastolic
blood pressure, pulse rate, urine albumin, and urinary potassium excretion.
Analysis of the data revealed tpmporal (practice or adaptation) effects of mirror
tracing, pulse rate, and systolic blood pressure.
No variation under control,
noise, and vibration conditions occurred except in the cases of the visual acuity
Tremor was relatively unchanged under light
and manual steadiness measures.
vibration and showed a significant increase under heavy vibration and more under
heavy vibration, but was not affected by noise.
550
Loeb, M.
Oct. 1954
A FURTHER INVESTIGATION OF THE INFLUENCE OF WHOLE BODY
VIBRATION AND NOISE ON TREMOR AND VISUAL ACUITY.
(Army Medical Research
Lab.)
Project No. 6-95-20-001, Rept. No. 165, 22 Oct. 1954. (24 Jan. 1955)
ABSTRACT: Differential effects on visual acuity, tremor in a supported hand, and
aiming tremor were obtained during exposure to different intensities and frequencies
of Vibration.
Measurements were obtained before, during, and after exposure to 2
amplitudes of bibration at 3 different frequencies and a 115-db broadband-noise.
Mean annoyance and tolerability thres olds were also determined under vibration.
Generally during Vibration, visual acuity was impaired aid manual and aiming tremor
were increased while noise had no effect. Effects were more proncunced at 15 c
than at higher frequencies, while distinct differential effects between light and
heavy vibration were present only at lower frequencies. (See also AD-47 142)
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Loeckle 1940 THE EFFECT OF VIBRA71ON ON THE AUTONOMIC 1ERVOUS SYSTEM
AND TENDON REFLEXES
No. 1283, Sept. 1940)
(ZWB)
(Forschungsbericht D.V.L.
R.A.E. Translation No. 183
W.E.

552
Loeckle, W.E.
1941
EFFECT OF VIBRATION ON VEGETATIVE NERVOUS SYSTEM
AND TENDON REFLEXES.
( Ueber die Wirkung von Schwingungen auf das
vegetative Nervensystem und die Sehnenreflexe)
ASTIA ATI-8773
ABSTRACT: Organic processes which cause weakening or disappearance of reflexes
were investigated on human beings and animals.
A jolting machine, producing
vertical vibrations of nearly sinusoidal form, was used in experiments.
Factors
contributing to change in muscle tone and reflexes, such as frequency, amplitude
and duration of vibrational stimuli are discussed.
Absence of patellar reflexes
is traced to changes in blood vessels and muscle fibers connected with the
sympathetic nervous system. Physiological and technical significance of results
is stressed.
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Loeckle, W.E.
1941
CONCERNING THE EFFECT OF VIBRATION ON THE AUTONOMIC
NERVOUS SYSTEM AND THE VISUAL REFLEXES.
Jahrbuch 1941 der deutschen

Luftahrtforschuna.
103-108
See also Luftfahrtmedizin 5:305-316,1941.
ABSTRACT: Mechanical vibration of a shake-table affected the entire organism
or individual points of the flesh of men and animals.
In this connection
the failure of the patellar reflex observed by Coermann was found as a result
of an autonomic response to vibration, and certainly the vibration of the
blood vessels and other organs with smooth musculature -aused a regional
disorder of normal sympathetic tone which manifested itself particularly in
the visual reflex center. The investigation was related to the patellar,
Achilles-, and forearm reflex. Degrees and rate of reflex reduction depend
upon freqtiency, amplitude and duration of vibration as well as on the subject a
and his condition at the time. The significance of the results is seen in the
following connotation: 1) New viewpoints for use in teaching about the visual
reflex and autonomic nervous system. 2) Clear explanation of the physiological
effect of mechanical vibration. 3) Consideration of more possible detrimental
effects of vibration. And 4) importance of the investigation of technically
decisive factors of an injurious vibration.
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Loeckle, W. E.
1950
THE PHYSIOLOGICAL EFFECTS OF MECHANICAL VIBRATION.
In: German Aviation Medicine in World War II, Chapt. VII-C, 2:716-722

(Washington, D.C.:

Government Printing Office)

ABSTRACT: This chapter describes the data collected in Germany before and
during World War II. Methods for subjectively measuring vibration effects
are described.
The "shake-table" of the Deutsche Reichsban is also described,
Which has a capability of 20 cps at 1.6 cm amplitude.
A detailed list of
subjective sensations is given.
Resonant frequencies of the body were found to lie between 4 and 10 cps.
Above the resonant range, the tTansmission of vibration seems inversely
proportional to frequency, and above 140 cps body damping is complete with
little
or no vibration reaching the head.
Tolerance'is not related to, resonant
frequency, but to the damping factor.
A whistled note is modulated, and exhaled smoke is emitted in pressure waves.
The vibrations are superimposed on respiratory movements.
X-ray studies show
that the liver controls diaphragmatic movement with resonance occurring between.
6 and 10 cps. Ar. increase in pulmonary ventilation has been observed, but
after subjects become accustomed to the vibration, the values return to normal.
Vision impairment is related to the transmission of vibration to the head.
Above 16 cps transmission is fairly constant and diplopia is present.
The tendon reflex is inhibited and it seems to require involvement of some
smooth muscle tissue. The inhibition is greater when--the-vascular-a-rea----the
--femoral region is vibrated than when skeletal muscle (Gastrocnemius) is vibrated
alone.

There were no constant changes seen in pulse and blood pressure.
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Lombard, C. F., E. L. Beckman, R. F. Rushmer, D. R. Drury, J. Goodman,
Hugh Edmonson, J. P. Henry, & Aaron Klein Nov. 1948 THE EFFECT
OF NEGATIVE RADIAL ACCELERATION ON LARGE EXPERIMENTAL ANIMALS (GOATS).
I. PATHOLOGY. (Dept. of Av~a. Med., University of Southern Calif.,
Los Angeles, Calif.) Office of Naval Research Contract N6ori77, Task I,
Project NR 161-014, 30 Nov. 1948.
ABSTRACT:
1.

The effects of negative radial acceleration (centrifugal force from
tail to head) upon 11 goats were studied on the human centrifuge
at the University of Southern California, at levels of -5G and -8G.

,2. Autopsies were conducted on all animals,
histopathologic study.

and specimens taken for

3.

Routing gross pathological examinations were made.- In selected
cases, opthalmological examinations were made, electrocardiograms
recorded, chest x-rays taken and blood samples collected and
analyzed for plasma protein, hematocrit, oxygen and carbon dioxide
saturation and hemoglobin content.

4.

These experiments indicate that repeated exposures to negative G produce
considerable edema and numberous hemorrages, both petechial.

5.

Negative G seems to offer greater danger of strangulation by edema of
the glottis and surrounding tissues and cardio vascular damage than
by cerebral hemorrhage.

6.

A motion picture was prepared which records both gross and microscopic
pathologic findings as well as typical experimental procedures.

556
LoMoraco, G.
1935
BIOLOGICAL ACTION OF ULTRASONICS
Riforma med. 51:1608.

557
Lonborg, J. 0.
1963 A SLINGSHOT SHOCK TESTER
(Jet Propulsion Lab.
Calif. Inst. of Tech.,
April 1963.

Pasadena,

Calif.)

ABSTRACT: This paper describes the design, development and operation
of a shock tester capable of subjecting small specimens to accelerations
up to approximately 40,000 g, with impact velocities to 200 fps.
The
test specimen is mounted on a rail-guided carriage.
Elastic shockabsorber cord (bungee) is used to impart the desired impact velocity
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Loring, J.C.G.
1954 SELECTED BIBLIOGRAPHY ON THE EFFECTS OF HIGH INTENSITY
NOISE ON MAN (Psycho-Acoustic Lab., Harvard U. Cambridge, Mass.) Rept. No
PNR-140, Jan. 1954

559
Lotis, V. M., I. P. Solov'eva & LIa. Tartakovskaia
1962
THE EFFECT OF
GENERAL VIBRATIONS ON THE SEXUAL APPARATUS IN WOMEN.
Vop. Okhr. Materin. Dets. 7:62-66, Oct. 1962 (Rue)

560
Lotze, H.R.
1958 POWER SPECTRAL ANALYSIS OF-SLED VIBRATION DATA (Air Force
Missile Development Center, Holloman Air Force Base, N.. Mex.) AFMDC TN-58-12;
Sept. 1958; ASTIA AD-154 106
ABSTRACT: A description is given of the analysis and processing of vibration data
which originated from a sled run on the AFMDC Track. Different procedures of
analysis are explained and compared with respect to applicability.
Practical
results were validated by the fact that the spectral densities obtained from analoký
and digital analysis show a very similar frequency characteristic. (Author)

561
Lovelace, W.R.
1939
ON GERMAN VIBRATING MACHINE, GERMAN FATIGUE
TESTS AND US FATIGUE TESTS.
(RAF, Institute of Aviation Medicine,
Farnborough) FPRC 57, Sept. 1939.
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1961
DESCRIPTION AND PERFORMANCE EVAI.UATION
Lowry, R.D. and Wolff, W.M.
OF THE AEROSPACE MEDICAL RESEARCH LABORATORIES' VERTICAL ACCELERATOR
(United States Air Force, Wright-Patterson Air Force Base, Ohio)
Dec. 1961
ASD Technical Report 61-743
USAF
ABSTRACT: The Aerospace Medical Research Laboratories' Vertical Accelerator
was developed for bioastronautics research to simulate vibration and buffeting
The design, motion capabilities,
encountered in aerospace operations.
control and safety features are described. This Vertical Accelerator can
be programmed with periodic or random acceleration patterns obtained from
actual et,u;ronmental measurements.
It is a complex electromechanical
device employing a unique type of friction drive to move a test platform
with a 200-lb. load capacity.
The accelerator, for continuous operation,
can produce peak to peak amplitudes of + 5 ft. over the frequency range
from 0.5 cps to 10 cps.
The maximum acceleration output is from 2.5 to
3 G derending on load and permissible distortion.
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Lucassen, L. R.
1954
HELICOPTER GROUND RESONANCE, IN THEORY AND EXPERIMENT.
(National Aeronautical Research Institute, Amstwerdam)
Report V.1748;
ASTIA AD-108 973;' Oct. 1954
SUMMARY:
The principle of ground resonance is-discussed by investigation of the
frequency graph and its physical background.
Therefore, it is indicated what may
cause ground resonance, in spite of extensive calculation Made in the design
stage.
Attention is called to the influence on ground resonance of combined blade
torsion and flapping and the influence of slipping of the friction damper in the
control system. Conclusions are given relating to factors which should be taken
into consideration during design, as well as to the program of tie-down tests.
(AUTHOR)
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Lukasik, S. J., A. W. Nolle, eds.
1955
HANDBOOK OF ACOUSTIC NOISE CONTROL
VOLUME I.
PHYSICAL ACOUSTICS SUPPLEMENT 1.
(Air Research and Dev. Command, Wright-Patterson AFB, Ohio) WADC TR52-204, April 1955.
ASTIA AD 66250.
ABSTRACT: The Handbook of Acoustic Noise Control is intended to provide an overall view of the problem of the control of acoustic noise.
Since the publication
of the first two volumes, the need for their revision has become apparent.
In
some cases, material has been added to enlarge the cpverage of original sections.
In others sections have been completely re-written to present the latest experimental or theoretical information available.
With ever-increasing interest and
activity in. acoustic noise control, published procedures must, of necessity$ lag
behind the newest thinking in the field.
There are few areas of the noise control
problem where the present answers are the "best". As the operational requirements for noise control devices change and as ne" or more powerful sound sources
appear in our advancing technology, better answers will h ve to be found.
In
presenting these revised sections, an attempt is being m1 e to keep up with our
expanding knowledge.
This supplement contains additions and revisions to Volum I which treated the
.5eneration and control of various types of noise sources.
Similarly, VolumC II,
which analyzed the interaction between noise and man, is
eing supplemented.
These supplements, together with the unchanged sections o Volumes I and II,
provide a unified view of noise control problems.
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Lyubomudrov
1959
VIBRATION AND ITS SIGNIFICANCE IN INDUSTRIAL
HYGIENE, YE. TS. ANDREYEVAGALANINA, MEDGIZ, 1986 (
K REVIEW)
Sovetskaya Medisina (USSR)
23(l):152-153
L• Trans. no. 59- 11715
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566
OPERATIONAL ASPECTS OF HELICOPTER VIBRATION
1951
McClesnts, A.,
(Paper, Royal Academy of Science Symposium, London, England,
January 1951)

567
1951
VIBRATIONS
McClements, A., F.S. Shapiro, G.E. Bennett, and R.H. Warde
( A symposium at the Royal Aeronautical Society.)
IN HELICOPTERS.
1: 138-"41
Flight,

568
A CHRONOLOGICAL BIBLIOGRAPHY OF THE
1963
McCloskey, K., & C. C. Clark
(Martin Compdny, Baltimore, Maryland)
BIOLOGICAL EFFECTS OF VIBRATION.
Engineering Report 12576, Feb. 1963

569
1956 FINAL REPT.
McCollom, I.N.
(San Diego State College, San Diego, Calif.)
ASTIA AD 118 905

Contract Nonr-126801

1 Dec.

1956

ABSTRACT: Work involved in compiling a human-engineering guide for equipment
Bibliographies, abstracts, translations, experimental studies,
design is outlined.
(1) comparison and
and special reports were prepared in the following areas:
interrction among sensory input channels (AD 95 131); (2) disorientation; (3)
effect on human performance of acceleration, motion, and vibration; (4) effect
on human performance of ventilation, temperature, and humidity; (5) man-machine
integration (AP 106 677); (6) motion sickness (AD 95 139) and therapeutic drugs;
(7) simulators and proficiency measuring devices; (8) speech communication;
(9) systems considerations; and (10) work and fatigue (AD 95 133, AD 95 137).
A special human-engineering bibliography of 5600 entries was assembled and
published.
(ASTIA)

370
McFarland, R.A.
1941
FATIGUE IN AIRCRAFT PIUTS.
New Enil. J. Med., 225:845-855

ABTRACT: Fatigue is discussed generally as being due to emotional stress,
lack of exercise, reduced oxygen tension, etc.
The noise and vibraLion in.an airplane are contributing factors to pilot
fatigue. To ameliorate these conditions, the pilot's seats should be vibration free and located conveniently near controls and instruments, the navigating tables should be cushioned to prevent vibration, the cockpit should be
well illuminated, static in earphones, and glare from metal surfaces should
be eliminated.
Ventilation and temperature should be controlled.
Most of these adverse conditions in the cockpit can be corrected by engineering.
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McGoldrick, R.T.
1960
SHIP VIBRATION.
Report no. 1451; ASTIA AD- 259 466

(David Taylor Model Basin, Wash.

D.C.)

ABSTRACT: Details are given on the general subject of ship vibration, including
both the structural and hydrodynamic phases of the subject.
Brief mention is
also made of vibration in the propulsion syzrem. Procedures for dealing with
the problem of ship vibration in the design stage are suggested.
An introduction
to hydroelasticity is included.
(Author)
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McKenzie, A.A. and F. Rockett 1947 APPLICATIONS OF SONIC AND ULTRASONIC
VIBRATION: TABULATION Electonics 20:140-141, June 1947
573
MacKinnon, M., & J. M. Taylor
1961
AN ANALYTIC STUDY OF VIBRATION TRANSMISSION
IN TYPICAL SHIPBOARD INSTALLATIONS.
(Master's Thesis: Massachusetts Insti(U. S. Naval Postgraduate School, Monterey, Calif.,
tute of Technology, 1961)
Rept. No. M2295
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VIBRATION CONTROL.
1958
Macduff, J. N., & J. R. Carreri
-- (New York: McGraw-Hill Book Co., 1958)
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575
Mach, E.
1875
GRUNDLINIEN DER LEHRE VON DEN BEWEGUNGSEMPFINDUNGEN.
of the Theory of Motor Sensations)
(Leipzig: Verlag von Wilhelm Engelm.-n, 19875)

(Outlines'

576
Mach, E.
'1959 THE ANALYSIS OF SENSATIONS
(Dover Publications Inc., New York, 1959)

(English Translation)

577
Msckworth, N.H.
1950 RESEARCHES ON THE MEAS1
(His Majesty's Stationery Office, London) Med.

,Serial No. 268

Res.

OF HUMAN PERFORMANCE
Council, Special Report
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Magid, E. B. & R. R. Coermann April 1960 THE REACTION OF THE HUMAN
BODY TO EXTREME VIBRATION (1960 Proceedings of the Institute of
Environmenta Sciences, 135-154)
ABSTRACT: These studies show that the combination of mechanical measurements
and analysis of subjective responses can lead to a greater understanding
of the effects of extrinsically applied dynamic forces to the body.
Harmful
effects of vibrat ons to body organs with high mobility must be expected
at the low frequencies.
The body organs that are more restrained and therefore have little
mobility are affected at higher frequencies.
Protective
devices applied to the human body must suppress the resonance peaks of
these organs.
Damping structures on the seats of pasqenger vehicles should
have a natural frequency below 3 cps with suitable damping characteristics.
The exposure time is a very important factor for the tolerance limit to
steady state vibrations.
To investigate tolerance to random vibration
the relative inflience of power spectrum, peak factor, and time integral
must be investiga'ed.
Since body size, position and attitude will affect
mechanical and th refore physiological responses, future studies by various
groups should inc ude complete descriptions of experimental test procedure
with particular emphasis on the time periods.

I

579
Magid, E.B., R.R. Coermann, and G.H. ZLegenruecker
TO WHOLE BODY SINUSOIDAL VIBRATION, SHORT TIME,
MINUTES STUDIES.
Aerospace Med.
31: 915-924

1960
HUMAN TOLERANCE
ONE MINUTE AND THREE

ABSTRACT:' Short time, one-minute and three minute tolerance studies were
performed.
Then subjects were included in the short time studies and a
tolerance curve based e. *objective responses were compiled.
Because of the
danger of incurrrt,g actual body damage, the tolerance range was attained
a*d thu actual tolerance level estimatea for the long time studies, in which
15 subjects .,ere included.
Sixteen sensations or symptoms were recorded and a table describing regional
symptomatology was compiled unique to low frequency, high amplitude sinusoLdal
whole body vibrations within the reange of subjective tolerance.
The possible
etiology of the symptoms experienced during vibration are discussed.
ECG was, taken before, during, and after each run.
No abnormal tracings were
observed except in one case.
After a one-mirhute run at 8 cps, the subject
experienced momentary syncope associated with in-versLon of the P wave reverted
after 2 minutes with no sequelae.
It is suggested Lhat subjective response
may be utilized to aid in defining mechanical and physiological reactions to
the body to vibrations.
Further study is necessary to ascertain the dynamics of the cardiovascular,
pulmonary, nervous skeletal, and endocrine syatems during low frequency, high
amplitude whole body vibration.
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Magid, E. B. and R. R. Coermann 1960 THE REACTION OF THE HUMAN BODY TO
EXTREME VIBRATIONS
In Proceedingis of the Institute of Environmental Science, National
Meeting, pp.135-154.

581
Magid, E.B., R.R. Coermann, R.D. Lowry & iJ.J. Bosley.
1962
PHYSiOLOGICAL
AND MECHANICAL RESPONSE OF THE HUMAN TO LONGITUDINAL WHOLE-BODY VIBRATION AS DETERMINED BY SUBJECTIVE RESPONSE.
(Aerospacý !ledical Research
Laboratoriesý Wright-Patterson AFB, Ohio) Final Report.
MRL-TDR-62-66.
June 1962.
ASTIA AD 288877
ABSTRACT: The production of symptoms in specific body regions to whole-body
vibrations is dependent upon physiolcical alterations resulting from the
mechanical stimulation of various organ-tissue complexes of the bod,.

.2,052-

We investigated subjective response to gain an insight into the mechanical
properties of the body. Fifteen subjects experienced with whole-body vibrations were included in a two-phase study in an attempt to measure qualitatively subjective respouse to longitudinal vibrations from 1 to 20 cps in a sitting
position. Li the first phase the complexity of body response to whole-body
vibration was demonstrated since the subjects usually experienced several
symptoms for each frequency tested. The second phase suggested that the
Mechanical and physiological responses
senstions were resonance-dependent.
were correlated. (Author)
582
Mahaffey, P.T. and K.W. Smith 1960 A METHOD FOR PREDICTING ENVIRONMENTAL
VIBRATION LEVELS IN JET-POWERED VEHICLES
ýyio:-;um on Shock, Vibration and Associated Env'ronments, The
(Paper,-?8th
Departmental and Comiierce Auditoriums, Washington, D.C., February 9-11,

1960)

Published in AST:A AD 244 857
ABSTRACT:

A method for predicting environmental vibration levels for jet-

powered vehicles is described. A quantitative relationship is determined
between structural vibration and acoustic noise level on the external super of
a structure by statistical analysis of measured data. Comparisons of measured
and predicted levels are shown.
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& Arthur E. Hirsch 1962 BIBLIOGRAPHY ON THE EFFECTS OF
Mahone, Richard M
SHOCK AND VIBRATION ON MEN
(David Taylor Model Basin, Department of the Navy, Washington 7, D.C.)
Structzral Mechanics Laboratory Technical Note No. SML-740-8
Jan. 196?

584
1960 INTRODUCTION TO SHOCK AND VIBRATION SnIVLATION
Mains, R.M.
(-'aper, 28th Symposiurm on Shock, Vibration and Asso jated Environments, The
Departmental and Connerce Auditoriums, Washington, D.C., February 9-11,
Published in ASTIA AD 244 857

191:0)

ABSTRACT: Shock and vibration testing or sirmulation are essential for demonstrating what improvements can be or have been made in the design, for determining the
adequacy and acceptability of the design, and for controlling the quality of the
These variouL functions of testing or simulation are discussed in this
product.

paper.
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SIMULATION OF SHOCK AND VIBRATION ENVIRONMENTS.
1961
Mains, R. M.
In 1961 Proceedings of the Institute of Environmental Sciences National
(Mt. Prospect, Ill.:
Meeting, April 5. 6. 7. 1961, Washington. D. C.
Institute of Environmental Sciences, P. 0. Box 191)
pp. 39-52
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Malcik, V. 1961 OTAZKY KDSMICKEHO LEKARSTVI (Problems of Space Medicine)
26(17): 387-388, April 27, 1961 (In Czech.)
Tvorba (Prague)
See also: U.S. Joint Publ. Research Service, Washington, D.C.,
Trans. No. 4717 (1842-S), June 22, 1961
ABSTRACT: This is a review of the physiological problems encountered in space
flight. A rotating anti-g capsule may be installed in the space ship in order
Althmugh
to keep the astronaut transverse to the direction of acceleration.
weightlessness does not affect vital funct'ons, it does affect coordination
Vibration is another problem encountered in space
and orientation in space.
Vibrations of high amplitude cause general fatigue and disturb the
flights.
The cabin atmosphere may be composed of
nervous system, vision, and hearing.
If so, the high oxygen content
607. oxygen, 207. helium, and 20% nitrogen.
and helium will avert some of the consequences of explosive decompression
'by reduction of cabin pressure.
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EFFECT OF SINUSOIDAL VERTICAL VIBRATION ON THE
1962
Mandel, M.J.
(Aeriospace Medical Research Laboratories,
URINARY SEDIMENT IN MAN.
MRL-TDR-62-63, June 1962.
Wright-Patterson AFB, Ohio) Final Report.
ASTIA AD 283 844

ABSTRACT: Experiments were conducted to determine whether sinusoidal, low
frequency vertical vibration for 1 minute at subjective tolerance levels
Two groups of vibrated sitting subjects (frequencm
could produce renal damage.
4 to 9 cps) were compared to a control group which had never been exposed
One group had long experience, varying from 6
to vibration experiments.
months to 2 years, with experimental sinusoidal vibration at subjective
tolerance levels. The other group was experiencing its first shake at high
No difference could be detected in the
levels (near subjective tolerance).
urinary sediment between the two experimental groups or between the vibrated
Although the data does not indicate renal
groups and the control subjects.
damage, it might have occurred if the vibrations had been continued for a
longer time period.

/
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Handel, M. J.

& R. D. Lowry

1962

ONE-MINUTE TOLERANCE IN MAN TO VERTICAL

SINUSOIDAL VIBRATION IN THE SITTING POSITION.
(6570th Aerospace -:edical Research Lab., Aerospace Medical Division, WrightASTIA AD 292 704.
Patterson AFB, OhioY) AMRL-TDR-62-121, Oct. 1962.
ABSTRACT: One-minute subjective tolerance in man to sinusoidal vertical vibration was determined in the sitting position. In comparing the data to previously

published information, we noted that, although the new levels were higher,
contour of the curve remained unchanged.

The reasons for this difference,

the
as

well as specific subjective complaints leading to tolerance, are presented and
discussed. (ASTIA)
589
EFFECT OF ANGIOTENSIN INFUSIONK ON REGIO1AL BLOOD
1962
Mandel, M. J.
FLOW AND REGIONAL VASCULAR RESISTANCE IN THE RAT
(Doctoral Dissertation, Ohio State University) December 1962

590
EFFECT OF ANGIOTENSIN INFUSION
1962
Mandel, M. J. and L. A Sapirstein
RESISTANCE IN THE RAT
VASCULAR
REGIONAL
AND
FLOW
ON REGIONAL BLOOD
1962
806,
10:
Research
Circulation
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SHORT-TIME TOLERANCE AND PULSE RESPONSE IN MAN TO SINUSOIDAI
1963
Mandel, M. S.
(Paper, 34th
VIBRATION IN THE SEMI-SUPINE POSITION IN X, Y, AND Z AXES.
Annual Meeting of the Aerospace Medical Association, Statler-Hilton Hotel,
Los Angeles, Calif., April 28 -'May 2, 1963)

_...

ABSTRACT: Short time subjective tolerance in man in the semi-supine position
was determined to ascertain whether this position, best for sustained linear
acceleration, was also best for vibration. Thirty male volunteer subjects were
exposed to subjective tolerance vibration levels in the 3-20 cps range, utilizing
a Western Gear mechanical shake table capable of elther vertical or horizontal
oscillation. The subjects were positioned so that the vertical direction
Short time tolerance levels for both
represented the X axis (front to back).
the head and body were investigated in the X, Y and Z axes, and the results
compared to one-minute body tolerance to vertical sinusoidal vibration in the
sitting position. Although the Y and Z axes closely parallel each other with
regard to both g tolerance arnd subjective complaints, the X axis was uniquely
The g tolerance in the X axis had a very slow rise with increasing
different.
Moreover, the
frequency unlike the-hyperbolic contour seen in the Y and Z axes.
X axis, chest pain and inspiratory dyspnea were the most singular tolerance
. limiting- factors in all
but one subject regardless of frequency.-The pulse rate
response monitored by ECG was quite uniform regardless of body position or shakeComparison of the results
axis, exhibiting the usual response seen with exercise.
with those seen in the sitting position indicate that the semi-supine position
is probably not the best one for vibration.
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Mandel,
. J.
1963
SHORT-TI4E TOLERANCE AND PULSE RESPONSE IN MAN TO SINUSOIDAIL
VIBRATION IN THE SEMI-SUPINE POSITION IN X, Y, AND Z AXES.
(Wright-Patterson
AFB, Ohio).
Rept. No. AMRL-TDR-62-122, Oct. 1962.

ABSTRACT: Short time subjective tolerance in man in the semi-supine position was
determined to ascertain whether this position, best for sustained linear acceleration, was also best for vibration.
Thirty male volunteer subjects were exposed
to subjective tolerance vibration levels in the 3-20 cps range, utilizing a
Western Gear mechanical shake table capable of either vertical or horizontal
oscillation.
The subjects were positioned so that the vertical direction represented the X axis (front to back).
Short time tolerance levels for both the head
and body were investigated in the X, Y and Z axes, and the results compared to
one-minute body tolerance to vertical sinusoidal vibration in the sitting position.
Although the Y and Z axes closely parallel each other with regard to both g
tolerances and subjective complaints, the X axis was uniquely different.
The g
tolerance in the X axis had a very slow rise with increasing frequency unlike
the hyperbolic contour seen in the Y and Z axes. Moreover, the X axis, chest pain
and inspiratory dyspnea were the most singular tolerance limiting factors in all
but one subject regardless of frequency.
The pulse rate response monitored by ECG
Jj~,knqe•
9•MaJ
,regardless of body position or shake-axis, exhibiting the us~p
Comparison of the results with those seen in the
response seen with exercise.
sitting position indicate that the semi-supine position is probably not the best
one for vibration.
(Aerospace Medicine 34(3):260-261, March 1963)
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Mangelsdorf, J.E.
1959 LOGISTIC SUPPORT TO MAN'S ECOLOGY IN SPACE
Mechanical Engineering 81:79, July 1959
ABSTRACT: This paper discusses Lhe ecological elements with which the system
must provide the sa*.ellite crew.
Provision for potable water and nutriment
and means of ingestion; gases for breathing; disposal of body wastes; protection
from thermal, noise, radiation, psychological and G-stresses are treated in some
detail.
It is shown that the solution of the problem of man's ecology in space
requires talent from a number of technical areas.
The author briefly examines
the Lockheed ecological model, first as a means of illustrating man's metabolic
exchange, and second, as a tool for solving some of the problems of designing
for long-endurancc, manned satellites.
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1943
Manley, R. G.
J. aeronaut. Sci.

PENDULUM-TYPE VIBRATION ABSORBERS.
10:38, 1943.
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Marcus, Henri; James E. Walsh; L.P. Clark et al 1948 SHOCK AND VIBRATION BULLETIN
NO. 7
(Office of Naval Research, Naval Research Lab., Washington, D.C.) NRL Rept. No.
S-3229
ASTIA ATI 75 153
ABSTRACT: The eighdtsymposium on shock and vibration was held at Naval Research
Laboratory.
Papers presented were concerned with the effect of shock and vibration
on structures, vibration problems of aircraft, theoretical and experimental
research on flutter in aircraft, photoviscous flow channel, static stress in
aircraft structures, the measurement of mechanical transients following landing
impact of a model airplane, ejection of pilots from aircraft, and the measarement
of forces acting on the pilot during crash landing.
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Markarian, S.S.
1959
0 VLIIANII VIBRATSII NA LORORGRNY.
( The Effect of Vibrations on the Ear-Nose- and Throat Organs.)
Voennomeditsinskii Zhurnal (Moscow)(4): 70-74,
April 1959

ABSTRACT: Five series of experiments were conducted with 14 male subjects,.
22-35 years of age using the following parameters of vibration, characteristic
of certain types of aircraft:
(1) Frequency 10 cps, amplitude 1.8 mm;
(2) Frequency 40 cps, amplitude 0.8mm; (3) 40 cps, amplitude 1.6 Imm; (4) 10
cps, 2.4 mm; and (5) 70 cps, 0.4 mm. The exposure in the first three series
lasted 4-hours; in the last two series 8-hours.. A predominantly hightrequency noise in the intensity range of 105-110 db was added in the first.
and second series for 6 subjects. The function of the sound analysor was
exai"ined by'audiometry before the start of vibrations, five or ten minutes
after vibrations, and an hour after the vibration was discontinued.
The
function of the vestibular analysor was investigation by means of electric
rotary chair before, during, and after vibrations.
Vibration in the parameters studied unassociated with noise 'i•ca not produce any changes in the
function of the vestibular or ca-oiovascular system. Vibrations of a frequenc*
of 70,cps, amplitude 0.4 mm and' above produce hearing changes in presence
of noise of 105-110 db.
It is concluded that vibration in combination with
noise within the limits indicated is not physiologically permissible.
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Marko, A.R.
HUMAN BODY.

1959

OPTIC-MICROSCOPIC REGISTRATION OF MICROVIBRATION OF THE
Mikroskopie, 14:102-5,
July 1959
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Marko, A.R.,

M.A. McLennan,

E.G. Correll

1962

A SOLID STATE MEASURING DEVICE

FOR GALVANIC SKIN RESPONSE
J570th Aerospace Medical Research Laboratories, Wright-Patterson AFB, Ohio)
ASTIA AD 292 690
TDR No. AMRL-TDR-62-117
ABSTRACT: The problem of monitoring galvanic skin resistance, especially when
used in combination with electrocardiographic or electroencephalographic recordi
ings is discussed. A new approach is outlined that eliminates interference ,
from other measurements.
A small, lightweight laboratory model has been built
that has low power consumption and is insensitive to vibration and acceleration
forces.
The performance, stability, and accuracy of the model is equiwalent to

larger, more conventional instruments used for the same purpose.
599

Marshall, G. S.

1933

THE PHYSIOLOGICAL LIMITATIONS OF FLYING.

J. Royal Aero. Soc.
37:389-410
See also Flight 25:99-100

600
Martin Co., Denver, Colo.
1961 MTSS.
GENERAL HUMAN FACTORS CONSIDERATIONS.
VOLUME III.
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio) ASD-CR-61-14,
ASD-TR-61-211, July 1961
ASTIA AD 273 005L
ABSTRACT:
Contents include material in the following subjects:
Acceleration
Weightlessness
Artificial Gravity
Labyrinthine Sensitivity in Space Flight
Vibration
Summary of Vibration Test Results
Summary of Literature Surveyed

601
1945 HUMAN LIMITS IN FLIGHT
Matthews, R.H.C.
Publication 3785
ýmithsonian Institute, Washington, D.C.
ABSTRACT: A modern aircraft will climb in a few minutes to heights at which
It can turn and maneuver
the air is so thin that will no longer support life.
so fast that pilot may easily be rendered unconscious from the mechanical
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forces which it imposes on his body, and in an aircraft which is moving rapidly
in three planes of space the pilot can be subjected to stresses beyond the limits
which the human body can stand.
Besides the stresses from wind pressure, cold,
vibration, and noise, the pilots body must also be protected from other less
obvious stresses.
The two greatest stresses which an aircraft puts upon the
pilot and those reviewed in this publication are those stresses due to acceleration and those due to high fl1ing in the rarefied air of the upper atmosphere.

I

602
M¶ayo,

A.M.
1951 BASIC ENVIRONMENTAL PROBLEMS RELATING TO*MAN IN THE "AEROPAUSE"
AS SEEN BY A AERONAUTICAL ENGINEER
touglas Aircraft Co.', Inc., El Segundo, Calif.) Nov. 6, 1951
ASTTA AD 87.435
ABSTRACT: While many new factors and principles must be considered in design
for flight in the AEROPAUSE, emphasis on the cardinal principles of working
toward the optimum pilot-airplane combination, will probably pay the greatest
total dividend in operational efficiency.
This principle can best be approached
by making use of the best available aeromedical and engineering data, in order
to arrive at workable compromises in each. Some of the new problems will
radically affect some of the equipment associated with the airplane.
New problems include those of fit and arrangement of the aircraft cabin,
time-distance factor, temperature of the aircraft, pressure environment in the
cabin, acceleration, noise and vibration, and the escape problem.

I
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Mayo, A. M.
1952
BASIC ENVIRONMENTAL PROBLEMS RELATING MAN AND THE AEROPAUSE
AS VISUALIZED BY THE AERONAUTICAL ENGINEER.
In White, C. S., & 0. 0. Benson,
Jr., eds., Physics and Medicine of the Upper Atmosphere, A Study of the
Aeropause (Albuquerque, N. Mex.: University of New 11exico Press, 1952)
pp. 6-22
ABSTRACT: Flight in the aeropause will impose great physiological and psychologi,.
cal demands on pilot and crew.
The rapid advances in aircraft construction call
for a corresponding step-up in education and training. The human factor should,
on the' other hand, be considered in the design of equipment and instrumentation.
T,e latter should be reduced to the absolute essentials.
Further clarification of
the visual effects of reduced light dispersion is required.
The reduction of the
time-distance factor in high-speed flight will put more reliance on automatic
control mechanisms, confining the human element to slow-rate monitoring operationr,
Temperature regulation systems will have to be adapted to the increasing speeds
(a chart indicating various cooling systems practicaLle at the various speed
ranges is presented).
Problems concerning pressurization, physiological effects
of acceleration, of noise, and vibration are discussed.
Brief sections are dedicated to radiation and meteor hazards.
General principles of escape mechanisms are
analyzed.
In conclusion it is recognized that a compromising formula is to be
.*.Iu&ur...w&o.,baance all factors involved and keep the resulting costs at a
minimum.

I
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Mayo, A.M.
1959 SOME SURVIVAL ASPECTS OF SPACE TRAVEL
Electronic Ind.
Feb. 1959 Pp. 60-63
ABSTRACT:
Discussion of the need for highly reliable and accurate high-speed
automatic control systems.
Various environmental problems, such as exposure
to cosmic radiation meteorites and temperature, and high acceleration rates
are discussed.
605
EFFECT OF ELEVATED AMBIENT TEMPERATURE
1961
Megel, H & F.M. Keating
AND VIBRATION UPON THE RECTAL TEMPERATURE OF THE RESTRAINED RAT.
(Paper, 32nd Annual Meeting, Aerospace Medical Association, Chicago,
Ill. 24-27 April 1961)
ABSTRACT: Restrained male rats (140-160 grams) of a Sprague-Dawley strain
were exposed to non-'ethal elevated ambient temperatures and 'to vibration.
Ambient temperature, vibrational frequency, and duration of exposure were
kept constant.
The vibrational amplitudes were varied.
Rectal temperature
of the animals was measured using a thermistor probe.
Restrained animals
were subjected to varying vibrational displacements (0.0", 0.100", 0.210",
and 0.320" double amplitude) keeping frequency (30 cps) and temperature 1100
The rectal temperatures of the animals following
F.
(43.4 0 C.) constant.
a 20 minutes exposure were +3.10 F.,

+4.7°F., +6.10 F.,

and +7.80 F.,

respectively. The incidence of lethality for these animals up to 24 hours
following exposure was 0, 10, 25, and 75 per cent, respectively.
The experiment was repeated at a different frequency.
Varying the vibration displacement was repeated at a different frequency.
Varying the vibration displacements (0.0", 0.050", 0.075", and 0.100" double amplitude) and maintaining
the frequency (60cps) and temperature 1100 F. (43.40 C.) constant resulted
in an increase in

rectal temperature of +3.10 F.,

+6.40 F.,

+14.9o Y.,

respectively.
The incidences' of lethality up to 24 hours following
exposure were 0, 24, 42, and 100 per cent, respectively.
At both
frequencies, the rise in rectal temperature was correlated with the
increase in acceleratory force.
In order to determine the mechanism
underlying the nature of rectal temperature response to increasing
acceleratory forces, animals were sacrificed by exp.osure to ether anesthesia and immediately vibrated at varying displacemnents (0.0", 0.050 ",
0.075", and 0.100" double amplitude) keeping frequency (60 cps) and
ambient temperature 1100 F.
(43.40 C.) constant.
This particular set
of conditions was chosen because the differential in rectal temperature
of the live animals was greater with increasing vibratory amplitudes.
Following the 20 minute period of exgosure, the rectal temperature of
the dead animals were +2.00 F., +7.9 F., +9.80 F., and +33.70 F.,
respectively. The rectal temperatures of t',e dead animals were not
significantly different from those of the live ani-iials exposed to the
identical stress conditions.
Mechanisms by which e'evated rectal
temperartures result from exposure to increasing acceleratory for,'es may
possibly be that vibratory energy is translated into heat energy an/or
vibration facilitates transfer of heat from the environment into the
animal.
Although the rectal temperatures of the animals were not significantly different from those of the live animals exposed to the same
environmental conditions, metabolism and heat transfer mechanisms available to the, live animals cannot be disregarded.

/
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Megel,

H.,

P.M. Keating, and J.A. Stern.

1961

EFFECT OF ELEVATED

AMBIENT TEMPERATURE AND VIBRATION UPON THE RECTAL TEMPERATURE OF THE
(12X 1135-1139
Aerospace Med. 32
RESTRAINED RAT.
ABSTRACT: Restrained male rats (140-160 gm) were exposed to non-lethal
ambient temperature and to vibration (1lOF°, 30 and 60 cps, 10, 15, and 20 g).
Ambient temperature, vibrational frequency, and duration of exposure were
It vas noted that the rectal temperAtures of the animals roseý
kept constant.
Possible mechanisms in the productio.
in proportion to increased acceleration.
discussed.
are
animals
the
by
heat
of
and retention
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Megel, H, H. Wozniak, E.L. Frazier & H.C. Mason, 1962 EFFECT OF ALTITUDE UPON
TOLURANCE, TO VIBRATION STRESS
33rd Annual Meeting of the Aerospace Medical Association, ChalfontePaper:
Haddon Hall, Atlantic City,, N.J., April 9-12, 1962
Restrained adult male rats of a Sprague-Dawley strain were 'eAposed
ABSTRACT:
to a constant vibration stress (60 cps-15 g) at varying altitudes. Using lethality
as an index of tolerance, exposure of animals to vibration and altitudes less
than 10,000 feet resulted in an incidence of lethality which did net differ7
from that observed for vibration alone. Above 10,000 feet, the per cent mortality
increased as a function of altitude even though exposure to these altitudes per se
It was demonstrated also that the increased lethality resulting
were sub-lethal.
from simultaneous exposure to the combined environments was caused by the
reduced partial pressure of oxygen rather than the reduction in barometric
Massive lung hemorrhage and severe intestinal damage were found
pressure.
The possible causes
in those animals succumbing to the combined environments.
for the enhanced mortality will be discussed.

608
1963
Megel, H., H. Wozniak, E. Frazier and H.C. Mason
,ALTITUDE UPON TOLERANCE OF RATS TO VIBRATION STRESS.
April 1963
34(4): 319-321,
Aerospace Medicine,

EFFECT OF

ABSTRACT: Restrained adult male rats of a Sprague-Dawley strain were exposed
Using
to sinusoidal or random vibration at varying simulated altitudes.
mortality as the index of tolerance, exposure of animals to sinusoidal vibration and altitudes less than 10,000 feet resulted in incidences of mortality
Above
which did not differ from that observed for vibration at sea level.
The
altitude.
of
a
function
as
increased
10,000 feet, per cent mortality
combined
the
to
exposure
simultaneous
from
resulting
mortality
increased
environments may be attributed to the effects of reduced partial pressure of
Exposure of restrained rats to the combined environments of random
oxygen.
vibration and an altitude of 18,000 feet resulted in interaction with regard tq
Pulmonary hemorrage was found in those animals succumbing to the
mortality.
combined environments.

-

2,061

-

609
Meister, F.I.
1937
Akust. Z. 2:1-10

A PHYSIOLOGICAL EVALUATION OF VIBRATION MEAZUREMENTS

610
Meiscer, F. J.
1935 SENSITIVITY OF THE HUMAN BODY TO VIBRATIONS.
(Made public by the Institute for Research on Noise and Warmth at
Stuttgart Institute of Technology).
See also Forschuni (V. D. I. Berlin) 6:116-121, May-June, 1935.

611

Meister, F. J.
1935
SENSITIVITY OF HUMAN BEINGS TO VIBRATION.
Forschung (V.D.I. Berlin), 6:116-121, May-June, 1935.

612
Melching, W. H. 1955 A SHOCK AVOIDANCE APPARATUS EMPLOYING AN INSTRUMENTAL
MANIPULATORY RESPONSE.
(USAF School of Aviation Medicine, Bxooks AFB,
Texas) Rept. 55-25, August 1955.

613
1900 EFFECT OF SHAKING UPON RED BLOOD CELLS.
Meltzer, S.J.
Hosp. Reports 9:133-151

The Johns Hopkins

614
Melville-Jones, G. 1960 A NOTE ON SOT.- HUMAN FACTORS IN HELICOPTER
FLYING. (RAFP
Institute of Aviation Medicine, Farnborough) FPRC
Mumo No. 142.

615
Melvill-Jones, G., & D.H. Drazin
1961
(RAF, Institute of Aviation Medicine,
July 1961.

OSCILLATORY MOTION IN FLIGHT.
Farnborough) FPRC report 1168
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616
Mendelson, E. E., H. Conway, and J. R. Poppen
1947 CLINICAL SURVEY
OF VIBRATORY INFLUENCE OF 1-16 JET ENGINE ON MAN
(Navy Dept. Bureau of Aero. Rept.) TED NAN AE-5090) December 11, 1947.

617
Mendes, M.F.
1952 FATORES QUE AFETAM AOS AVIADORES, DURANTE, 0 DESEMPHENHO
DE SEUS DEVERES (Factors Which Affect Aviators During The Performance of
Their Duties)
Revista Medica da aeronauttca
(Rio de Janeiro) 4(3): 5-18
ABSTRACT: The last decade witnes;ed the expansion of the literature of aviation
medicine.
The majority of pertinent studies centered around three ph,fsical
phenomena:
the density of air, the ambient temperature, and acceleration.
The
factors most likely to affect the pilot during flight, such as altitude,
temperature, noise, light, position of the body in flight, diet, and fatigue
are analyzed in some detail.
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Mercier, A. 1948 L'INFLUENCE DES VIBRATIONS SUR LA VISION
Vibration on Vision)
La Medecine Aeronautique 3(-6): 154-162; May-June 1948

(The Influence of

619
Mercier, A., G. Perdriel, and P. Gangs
1959
LA VISION DANS LE VOL A
BASSE ALTITUDE ET A GRANDE VITESSE.
(Vision In Low Altitude and High
Speed Flying.)
Medecine Aeronautique (Paris),
14: 15-24
ABSTRACT:
From the 271 answers to a questionnaire sent to test, fighter,
and reconnaissance pilots and to all-weather fighter navigators, the authors
conclude that low-altitude, high speed flying does not precipitate a noticeabl1p
visual fatigue, but generates a nervous tension which, added to the effects
of turbulence could impair the visual function.
Vision is impaired by the
increasing speed of scanning while sensory perception remains relatively slow.
Reading the itistrument panel or the map is almost impossible and tht fatigue
of accommodation is manifested, especially among radar navigators.
Low-level
obstacle jumping (impossible in jets) has no influence on vision. Detection
and identification of an aircraft from a distance of 4.5 km is often difficult
Goggles are easily fogged because of the elevated cabin temperature, and
especially if the oxygen mask is improperly adjusted. Vibrations, although
usually rare, affect vision and often cause flyers to return to higher
altitudes.
During night flying, watching the instruments impairs retinal

adaptation and increases visual fatigue.
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Mercier, A. & G. Perdriel 1962 LES PROBLEMES VISUELS DANS LE VOL A BASSE
ALTITUDE (VISUAL PROBLEMS IN FLIGHT AT LOW AtTITUDE) in VISUAL PROBLEMS IN
AVIATION MEDICINE (Advisory Group for Aeronautical Research and Developmenk
Paris (France), Oxford, N.Y.: Pergamon Press)
.\
The importpnee, for combatants in general, and more particularly
ABSTRACT:
for aviators, to acquire and maintain a good night vision, has for a long
Studies on the value of the
time stimulated tesearch towards improving it.
morphoscopic night vision threshold, that is to say on the perception of
shapes under reduced conditions of illumination, which seems to constitute
the best standard for testing the practical value of an aviator's night vision
have revealed that this threshold improves with the number of night flight
hours. It was therefore logical to try to simulate the conditions of night
flight in order to obtain such an improvement of night vision as a great
number of night flight hours achieves, similarly to pilot training accomplishe4
The Rose and Flack device, modified and imr
on the ground with a Lixk-trainer.
proved by Perdriel, has been used systematically for this purpose, according
to a technique making it possible to achieve the successive stages of mesopic
and scotopic vision and to demonstrate the possibilities as well as limitation;
of night visiion, and the means to avoid them. An improvement by 18 percent
of the value of the morphoscopic vision threshold after 8 training sessions
has established the efficiency of this technique which permits checking,
maintaining, and recovering a satisfactory night vision without resorting to
the expensive and sometimes dangerous method of frequent night flights.
(AUTHOR)

621
THE TRANSMISSION OF
1961
Methvefi, T. J., G. R. Allen & B,. C. Short
(Royal Aircraft EstabAIRCRAFT VIBRATION TO MAN-MiUNTED EQUIPMENT.
lishment, Great Britain) Technical Note No. Mech. Eng. 334,
June 1961. ASTIA Doc. No. AD-266 123.
ABSTRACT: The transmission of aircraft vibration to man-mounted functional
Sequipment was investigated by laboratory tests on subjects in aircrew equipment assemblies and an ejection seat. Transmissibility/frequency curves were
derived in the three cardinal directions for items in the head and trunk
regions, and show that man-mounted equipment will be subjected to significant
In the
proportions, and in some cases amplifications, of aircraft vibration.
vertical and fore and aft directions the curves approximate to those of a
classical spring-type anti-vibration mounting system with vi3eous damping, a
The
low natural frequency and negligible transmissibility above 30 cps.
results show a fair degree of correlation with limited measurements made of
(Author)
body vibration.
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EFFECT OF SOUND ON MAN
1959
Mayor-Delius, J.
Zeitschrift) (Germany) 59(10):293(Automobiltechnische
ATZ
(Trans. of

297, 1957)
(SLA Translation@ Center, Chicago, I11.)

59-17398

623
1939 ON THE TIME OF VIBRATORY REACTIONS: TECHNIQUE,
Michon, P.
INFORMATION Compt. rend. soc. biol. 130:358-359

PHYSIOLOGICAL

624
1962
Mikulinskii, A. M. & A. V. Krakovskii
HIGH-FREQUENCY VIBRATIONS.
G&n Sanit. 27:55-57, Oct. 1962 (Russian)

A METHOD FOR THE MEASUREMENT OF

625
UTICAJ BUKE I POTRESA NA NADBUBREZNE ZLEZDE.
1951
Milin, R. and 0. Kosak.
(Effect of noise and vibration on the adrenal glands)
Med. pregled, Novi Sad. (9-10):120-130

626
1956 CONVAIR REPORT ON HUMAN CENTRIFUGE TEST.
Miller, C.
29 Oct 1956
San Diego, Calif.) Report 2C-8-033,

(Convair,

627
Miller, E. M.

1956

WINDOW INTO SPACE

Air Force

39:43-46

ABSTRACT: Research in the field of space medicine conducted
at the School of Aviation Medicine (SAM), Randolph AFB, Texas. Article
also names some of the physicians and scientists working in SAM and
its Dept. of Space Medicine, defines the school's mission and briefly
For a report on maW,'s
traces SAM's history from its t-reation in 1918.
probable reactions to space travel and equijm=!nr necessary to keep him
alive in a space ship, see the author's recorded intervileV with J. G.
Guame, M. D., and Capt. E. M. Roth, USAF(MC), titled "To Mars and Back
- How Soon" ibid, pp 47-52.
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Miller, G.A., W.A. Rosenblith, R. Galambos, I.J. Hirsh and S.K. Hirsh 1950
A BIBLIOGRAPHY IN AUDITION (Psycho-Acoustic Lab., Cambridge 38, Mass.: Harvard
university Press5

629
Miller, H., M.B. Riley, S. Bondurant, & E.P. Hiatt
1958 THE DURATION
OF TOLERANCE TO POSITIVE ACCELERATION.
(Wright Air Development Center,
Air Research and Development Command, Wright-Patterson AFB, Ohio)
WADC TR 58-635, Nov. 1958.
ASTIA AD 208 151.
ABSTRACT:
Human tolerance to prolonged positive (headward) accelerations
of sub-blackout magnitude was investigated in this study.
The data indicate
that man is able to withstand the forces of positive g for durations much
longer than previously supposed.
Exposures as long as an hour at 3.0 g
appear well tolerated by most subjects.
Except for moderate tachycardia
no pathologic abnormalities were observed in the electrocardiographic
tracings recorded continuously on all subjects.
Explored were the durations
of tolerance at g levels varying from 3.0 to 6.0 g. The effects of anti-g
suits upon tolerance are also reported.

630
Miller, H., M. B. Riley, S. Bondurant, & E. P. Hiatt 1959 THE DURATION
OF TOLERANCE TO POSITIVE ACCELERATION. Aerospace Med. 30(5):360366, May 1959. See also (Wright Air Development Ctr., WrightPatterson AFB, Ohio) WADC TR 58-635; ASTIA AD-208 151.
ABSTRACT: Human tolerance to prolonged positive (headward) accelerations
of sub-blackout magnitude was investigated in this study.
The data
indicate that man is able to withstand the forces of positive g for
durations much longet than previously supposed.
Exposures as long
as an hour at 3.0 g appear well tolerated by most subjects.
Except
for moderate tachycardia no pathologic abnormalities were observed in
the electrocardiographic tracings recorded continuously on all subjects.
Explored were the durations of tolerance at g levels varying from 3.0
to 6.0 g. The effects of anti-g suits upon tolerance are also reported.
(AUTHOR)

631
Miller, J. et al.
1953
A BIBLIOGRAPHY FOR 711 DEVELOPMENT OF STRESSSENSITIVE TESTS.
(C. cho'ogical Research Associates, Washington, D.C.)
P16 Technical Resear
te 22, October 1953.
ASTIA AD-41773.
ABS3TRACT:

The items in t Tr bibliography have been selected and assembled

-
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with view to providing a survey of the background material useful in the
preparation of stress-sensitive tests. It contains a list of references cited
by title only and abstracts of those references which were deemed most important
and having the most direct bearing on the present research.

632
1962 VISUAL PROBLEMS OF SPACE TRAVEL
Miller, J.W., ed.
(National Academy of Sciences, National Research Council, Washington,
ASTIA AD 276 513
June .18, 1962

D.C.)

ABSTRACT: The problems of space flight as they relate to the visual mechanism
Substantial portions of the-Brown report are quoted in the
are discussed.
present report. This report, in addition to updating the Brown report presents
a considerable amount of additional information regarding specific critical
visual problems, as well as a recently compiled, extensive bibliography of
(Author)
research in this field.
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Miller, S. U., N. S. Namerow & P. G. Strauss 1960 A PRAGMATIC APPROACH
TO BIO-INSTRUMENTATION
In Vistas in Astronautics--1960. Proceedings of Third AFOSR
Astronautics Symposium, Los Angeles, Calif., October 12-14, 1960.
(Society of Automotive Engineers, Inc., New York, New York) III,
95-102, Oct. 1960.
ABSTRACT: This paper discusses a number of problem areas associated
with the abstraction of meaningful physiologic data from man and
experimental animals under the actual or simulated conditions of space.
The bioinstrumentation profiles essential to both current and future
It is demonstrated that
generations of space flight are considered.
single measurements can at times be quite misleading, and tha, optimally,
several carefully chosen nonredundant'physiologic and environmental

parameters should be monitored.
is briefly discussed.

The practicality of bioelectric devices

(Tufts)

634
ANALYSIS OF THE AVIATION MEDICINE SITUtATION AND RECOMMENDA.
1938
Miller, W. H.
TIONS FOR A BUREAU PROGRAM.. (Civil Aeronautics Authority, Washington, D. r.,
Technical Development Rept. No. 9; Apr. 1938
The purposes of the work reported herein are to conduct a survey of
SUMMARY:
various research facilities adaptable to or engaged in a study of pilot fatigue

4
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factors and outline a program of investigation.
It was necessary to obtain
information relative to existing or projected efforts of this nature as well as
their state of attainment and desirability.
Attention was given to the administration, personnel, and physical properties of many institutes and agencies.
Conclusions have been reached and recommendations made for Bureau sponsorship of
investigation in this field.
The main effort is toward the determination of effects of pressure changes and of
anoxemia on human and animal physiology.
Simulated and actual flying conditions
are used to produce symptoms.
Study is being made regarding centrifugal, centripetal, and gravitat$onal forces and the resultant physiological alterations
Some study has, in the past, been made regarding the effects of acceleration,
deceleration, and gravitational forces.
(CAA)
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Milliron, J.R.
1960 SPACE ENVIRONMENTAL EFFECTS
In: Wright Air Development Ctr., Wright-Patterson AFB, Ohio, Proceedings of
WADC Space Technology Lecture Series. Volume I Technical Areas.
WADC TR 59-732, Pp. 61-74.
ASTIA AD 235 424.
ABSTRACT: The environments described may occur individually or in combination,
and certain combinations cause more significant effects than others.
The effects
are a function of many variables including the components, the characteristics
of the component materials, and the environmental conditions.
To achieve reliable
performance the designers of systems will need to acquire an understanding of the
associated environments and their combined effects.
Test conditions should relate
directly to the actual conditions encountered in space.
(Author)
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Minecki, L.
1962
BIOLOGICAL EFFECTS OF VIBRATIONS.
Med. Pracy. 13:355-369, 1962 (Pol)
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Ministry of Aviation
1962
A BIBLIOGRAPHY ON AIRCRAFT NOISE.
SUPPLEMENT
NO. 7.
(Ministry of Aviation, Gt. Brit.) Rpt. no. TIL/EIB/II,
ASTIA AD-286 437, july 1962
638
Ministry of Supply 1955 PERSONNEL RESEARCH: A BIBLIOGRAPHY OF
UNPUBLISHED REFERENCES.
PART I. HUMAN ENGINEERING.
PART II.
HEALTH AND SAFETY.
(Ministry of Supply, Gt. Brit.) Report No.
TIB/BIB(U)3, pt I and 2, April 1955 ASTIA AD 84 989.
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Ninoguchi, G. 1940 EFFECTS OF ULTRASONIC WAVES ON RABBIT Acta Schol,
Univ. Imp. Kioto 23:250-284

Med.
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1958
EFFECTS OF LOUD SOUNDS ON
Nisrahy, G. A., W. J. Gannon, & K. M. Hildreth
(Wright Air Development Division,
THE EEG AND EVOKED POTENTIALS IN RABBITS
WADD TR 57-453; ASTIA AD-130 935; May 1958
Wright-Patterson AFB, Ohio.)
Young rabbits were subjected to 1000 cps tones ranging in intensity
ABSTRACT:
Normal patterns of EEG and evoked potentials are presented
from 100 to 130 db.
The latter
and discussed as well as changes produced during sound stimulation.
consists of a flattening of the EEG with increased fast activity and a diminution
Chlorpromazine
of the amplitude of the various components of the evoked potential.
hastened the return to normal of the EEG and evoked potential.
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1958
CHANGES IN COCHLEAR
Misrahy, G. A., E. W. Shinabarger, & J. E. Arnold
ENDOLYMPHATIC OXYGEN AVAILABILITY, ACTION POTENTIAL, AND MICROPHONICS DURING
J. Acoustical
AND FOLLOWING ASPHYXIA,- HYPOXIA, AND EXPOSURE TO LOUD SOUNDS.
Society of America 30(8):701-704, Aug. 1958
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1959 ANIMAL AND HUMAN STUDIES
Mitchell, B. R., & A. T.' Bernardini
COMBINED WITH TRANSVERSE
OSCILLATION
OF
LOW-FREQUENCY
OF THE EFFECTS
(Wright Air Development Ctr., Wright-Patterson AFB,
ACCELERATION.
Ohio) WADC TR 59-92.
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EFFECT
1962
Modignani, L., L. Renato, B. D. Blivaiss, and E.G. Magid
OF ALL BODY VIBRATION ON PLASMATIC AND URINARY CORTICOSTEROID LEVELS
Proceedings of International Congress on Hormonal Steroids. Milano,
In
Italy, May 1962.
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1948 THE VESIIBULAR
Moffitt, 0. P., J. Tonndorf, and E. Guild
APPARATUS. PHYSIOLOGY AND APPLICATION TO AVIATION MEDICINE
(USAF School of Aviation Medicine, Randolph AFB, Texas) Dec.

1948.
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Molloy, C. T.
1958
SOLUTIONS TO VIBRATION PROBLEMS ARE EASY TO FIND USING
4-POLE PARAMETERS.
S.A.E. Journal 66(11):62-65, Pt. 2
ABSTRACT:
"Four-Pole Parameters" is an analytical technique wh5.ch simplifies
the solution of complicated mechanical vibration problcms.
Complex problems
are broken up into a series of small ones; then the small problems are solved
and the results combined to produce the desired answers.
Not only does this
technique simplify a problem but in addition the solut-,Lons to the "small problems" can 6e used over and over again in other complex problems.
This paper
presents an outline of the four-pole theory. This is the first time a concerted
effort has been made to apply them to viechanical problems.
The range of mechanical problems that yield to four-pole analysis includes all linear systems and
in the future it may be possible to extend the theory to some non-linear cases.
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Monroe, J.
1961
A PROBLEM OF SINUSOIDAL VS. RANDOM VIBRATION
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5, 6, 7, 1961, Washington, D. C. (Mt:. Prospect, Ill.:
Institute of Environmental Sciences, P. 0. Box 191)
pp. 571-576
CONCLUSIONS: Of interest to those perplexed by the question of sinusoidal vs.
random testing is the fact that this program pointed out an area in which random
testing succeeded whereas sinusoidal techniques failed. A procedure has been
derived for obtaining a random test - which need not be white noise - calculated
to produce the same performance characteristics as did the service environment.
This equivalence is obtained in spite of the fact that the service environment was
known only in sinusoidal parameters.
The equivalent test was verified by obtaining
laboratory results comparing very well with service results.
The random vibration test is currently in use for assuring trie quality of production
hardware and has proven to be a useful tool in improving the service reliability
of the equipment'. (AUTHOR)
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Montgomery, Jr., A.V.
1962 EFFECT OF SPACE ON MAN
In: National Symposium on Effects of Space Environment on Materials, St. Louis,
May 7. 8. and 9. 1962
(St. Louis McDonnel Aircraft Corporation)
ABSTRACT: A few principles involved in the definition of a spacecraft environment
are outlined and exemplified.
These principles involve individual variations,
duration of stimulus, discrete range of acceptability, and interactive effects
between simultaneously applied environmental factors.
(Author)
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Moore, F. L.
56: 84-86,

1952 NEW DITCHING SURVIVAL PLAN URGED.
12 May 1952.

Aviation Week

ABSTRACT: New equipment for passenger survival after water landings
may result from evidence CAB collected from survivors of a DC-4, "ditching"
off Sand Spit Airport B. C. Basic assumptions as to what passengers
and crew could do within the minute or two the plane floated after landing
on water, are given, but only two, of six water landings since 1949
have been successful.
Recommendations are given for survival and a
description of the accident at Sand Spit is given, when an engine quit
on a DC-4, whereby the crew and 33 passengers died, after the pilot
tried to make a landing on the airfield and turned off the runway into

the water.
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Moralevich, A. 1960 ANIMAL ASTRONAUTS
Komsomol'skaya pravda P. 4; 6 July 1960.

650
Morgan, R. L., & G. A. Eckstrand
1953
EFFECTS OF A CHANGED ENVIRONMENTAL
CONTENT bTON PERFORMANCE OF A TRACKING TASK.
(Wright Air Development Ctr.,
Wright-Patterson AFB, Ohio) WADC TR 53-235; Oct. 1953
ABSTRACT: To study the, effect of envirornental content on transfer of training,
two groups of 20 male subjects kept movable cross hairs centered on a spot with
a control stick in a simulated cockpit.
One group practised in a complex situation, (enclosed cockpit, red panel lights, helmet, engine noise, vibration, etc.)
the other in a simplex situation (open cockpit, ambient illumination, no helmet,
no noise, no vibration).
A week later, both groups practised in the complex
situation. Tracking accuracy under final conditions is'interpreted regarding
degree of realism required in training simulators.
(NTDC)
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Morin, L.
1961 LA PHYSIOLOGIE DE L'ESPACE (THE PHYSIOLOGY OF SPACE)
Laval medical (Montreal)
32(2): 161-177, Sept. 1961, in French
ABSTRACT:
This is a review of the physiological effects and ecological problems
of space flight. The astronaut will be subjected to acceleration, deceleration,
weightlessness, vibration, noise, monotony, extreme temperatures, and the
danger of meteorites and radiations.
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Morozov, V.P.
1960
THE ROLE OF VIBRATION SENSATION IN REGULATION OF
VOCAL FUNCTION OF MAN (0 roli vibratsionnogo chuvstva v regulirovani
golosovoi funktsii cheloveka).
Vestnik leninzradskopo universiteta
(Leningrad), 15(3) : 174- 178
ABSTRACT: The accuracy of vocal reproduction of the duration of a given tone
was studied by a special voice-recording apparatus under normal conditions,
in noise, and in noise with artificial vibratory feed-back applied to the
hand surface.
The accuracy of vocal response is considerably reduced by noise
as it interferes with the acoustic feedback.
It is, however, restored to a
great extent by the vibratory feedback of the subject's own vocal activity to
the skin.
Since vocalization under normal conditions is accompanied by strong
-vibratory stimulation of natural origin (vibration of vocal cords, resonance,
-et cetera), the sensation of vibrations by ear and muscle receptors is important
in the regulation of the vocal function in speech and singing.
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Morris, G.J. , & J.W. Stickle
1960
RESPONSE OF A LIGHT AIRPLANE TO ROUGHNESS
OF UNPAVED RUNWAYS.
(National Aeronautics and Space Administr ion,
Washington, D.C.)
NASA Technical Note D-510, Sept. 1960. ASTIA AbD241 933
ABSTRACT: The response of a light liais,-n-type airplane to roughness of unpaved
runways was studied by measuring center-of-gravity acceleration as the airplane
was taxied at constant speeds over two grass runways and a concrete taxiway.
The, results are presented in the form of acceleration distributions, acceleration power spect'ra, transfer fuuctions, and average peak accelerations as functions of taxiing speed. Measurements from elevation profile surveys of the
runways and taxiway are preaented in the form of elevation profiles and power
spectra.
(Author)
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Moskal, B.
1961
PROBLEIS IN ACOLSTICAL ENVIRON`MENTAL SIMULATION
(Proceedings of the Institute of Environmental Sciences National Meeting,
April 5, 6, 7, 1961, Washington, D. C.; Paper not available for publication)
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Mozell, M. M. and D, C. White
1958
BEHAVIORAL. EIFECTS OF WlioLE BODY
VIBRATION
(U.S. Naval Air Development Center, Johnsville, Pennsylvania)
NADC-MA-5802
January 28, 1958
ASTIA AD 156 470
ABSTRACT: A stvidy was made of the effect of whole body vibration on the
ability of humans to read the digits of an aircraft mileage indicator and
their ability to do a tracking tabk which simulated the 'co:itrol of an

-
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aircraft. Vertical sinusoidal vibration of frequencies ranging between 0
and 50 cycles per second (cps) with amplitudes of 0.05, 0.1, and 0.16-inch
double amplitude were used. It is concluded that increasing the frequency
of vibration above 8 cps has an increasingly detrimental effect on visual
performance.
This effect reaches a maximum between 40 and 50 cps.
The
increase of amplitude ot vibration from 0.05 to 0.1-inch double amplitude
has no effect upon visual performance.
Therefore, a case was made for
using frequency and amplitude rather than G as vibration coordinates.
It is further concluded that vibration, within the limits of the experiment,
has little
effect upon tracking ability.
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Mozell, M. M. and D. C. White
1958
BEHAVIORAL EFFECTS OF WHOLE BODy
VIBRATION
J. of Aviation Medicine 29(10):716-724, October 1958
ABSTRACT: *A study was made of the effect of whole body vibration on the
ability of humans to read the digits of an aircraft mileage indicator and
their ability to do a tracking task which simulated the control of an
aircraft. Vertical sinusoidal vibration of frequencies ranging between 0
and 50 cps with amplitudes of 0.05, 0.1, and 0.16-inch double amplitude
were used. It is concluded that increasing the frequency of vibration
above 8 cps has an increasingly detrimental effect on visual performance.
This effect reaches a miximum between 40 and 50 cps. The increase of amplitude of vibration from 0.05 to 0.1-inch double amplitude has no effect
upon visual performance.
A case was made for using frequency and amplitude
rather than G as vibration co-ordinates.
It is concluded that vibration,
within the limits of the experiment, has little
effect upon tracking
ability.
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Mdller, B. 1956 FLUGMEDIZINE:
KOMPFNDILU DER LUFTFAHRTMEDIZIN
(Aviation
Medicine: Compendium of Aviation Medicine)
(Dusseldorf:
Dioste, 1956)
Nordrhein-Westfalen.
Ministerium fur Wirtschaft
und Verkehr.
Verkehrswissenschaftliche Veroffentlicn .gen. -Heft 34.
ABSTRACT: This monograph surveys the field of aviation medicine and is intended
for use by medical students, students of aerotechnology, physicians, engineers,
and fliers interested in aeromedical problems.
The chapters deal with the
historical development of aviation and aviation medicine, high-altitude flight
and the effects of altitude, acceleration and centrifugal forces,
sickness,
sensory organs and sensory illusions in flight, orientation as to motion
the position
in space ard movement, psychophysiology of fliers, flight hygiene, flight
accidents, physical and psychological examinations of flier3, flying fatigue -lymptoms and therapy, and some problems of space medicine.
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DIE WIRKIUNG SINUSFORMIGER VERTIKALSCHWINGUNGEN AUF DEN
1938
Muller, E. A.
(The Effect of Sinusoidal Vertical
SITZENDEN UND STEHENDEN MENSCHEN.
Man.)
Standing
and
Seated
the
Vibration on
9(10):459-476
Arbeitsphysiologie
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THE DEVELOPMENT OF A RANDOM MOTION VIBRATION SYSTEM.
1961
Mullinger, D.E.
,(Royal Aircraft Establishment, Gt. Brit. ) Technical note no. GW 571;
ASTIA AD- 259 789 ; April 1961
ABSTRACT: Development is described of an equipment intended for studies in
The statistical
random motion within the frequency range 30 c/s to 5 Kc/s.
properties of random noise are summarised, as are the reasons for the choice of
A moving-coil vibrator of 500 lb rms thrust was used, and the
the equipment.
main task was to obtain a flat frequency response from the system, using elecOriginally multiple band-pass filters were protrical correcting networks.
shaping, but these were found to be unacceptand
spectrum
vided for equalising
The
able as the mixing of coherent signals could produce de-randomisation.
equalising method adopted uses notch and step filters and gives satisfactory
A further problem was to obtain a stable mechanical response, and this
results.
A simple method of shaping
involved a structural modification to the vibrator.
noise spectra was evolved which is particularly suitable for vibration testing.
It is concluded that the adaptation of a vibration system for random motion can
(Author)
be a simple process if the vibrator characteris ics are satisfactory.
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Mulwert, E., T. Schultes and H. Schultes 1942 A DEVICE FOR TREATING MATER!ALS
AND ANIMALS WITH ULTRASONIC WAVES FOR THE PURPOSE OF INDUCING CHEMICAL,
BIOLOGICAL OR PHYSICAL EFFECTS Chem. Abstr. 3i:939
See also: German Patent 703,884, 13 Feb. 1941
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FUNDAMENTALS OF VIBRATION ANALYSIS
1956
Myklestad, N. 0.
(New York: MlcGraw-Hill, 1956)
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Nadel, A.B.
1958 HUMAN FACTORS REQUIREMENTS OF A MANNED SPACE VEHICLE
tenoral Electric Co., Santa Barbara, Calif.) Rept. RN 58TMP
10 Aprýl 1958
ABSTRACT: This report presents an analysis of human factors requirements of a
manned space vehicle in light of present knowledge.
One section deals with the
physical environment of the operator, covering the effects of physical stimuli
from space external to the craft, their possible effects on the operator and
protective measures needed.
Another section is concerned primarily with inputs
from space received v -the
sensory system of the operator.
Phenomena apprehended through the perceau~l system are described together with their possible
effects and practices recommended to avoid undesirable effects.
The information
processing function (information items needed, displays, and display-control

relations), is discussed at length.
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Nadel, A.B.
1959 SUPPORTING MAN IN SPACE:
(eneral Electric Co., Santa Barbara, Calif)

1970-1975
RN 59 TMP-85

Nov.

30,

1959

ABSTRACT:
Reviews progress in space technology expected during the periods
1970-1975.
Discusses requirements and capabilities in these areas:
(1), the
physical environment-atmosphere, gravytational forces, temperature and radia
tion; and (2) acoustic noise and vibration
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Nadel, A. B.
1959
AUDITORY NOISE AND VIBRATION PROBLEMS FOR MANNED SPACE
VEHICLES.
(Technical Military Planning Operation, General Electric Co.
Santa Barbara, Calif.) Research Memo RN 59TMP-50, 20 Oct. 1959
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BIBLIOGRAPHY ON SONIC AND ULTRA-SONIC VIBRATION:
1951
Naimark, G. M.
LOGICAL, BIOCHEMICAL AND BIOPHYSICAL APPLICATIONS.
J. 251:279-299, 402-408.
Franklin I.st.
ABSTRACT:

BIO-

Includes 580 titles from 1900 to 1950.
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1960 THE PRIDE OF THE 20TH CENTURY
Nefedov, P.
Izvestiya P. 1; 24 August 1961

667
Neiswander, R.S. & H.T. Armstrong 1947 lMVTION ASPECTS OF FLIGHT STIMULATION
Eng. Rept. No. 164.233
(ink Aviation Devices, Inc., Binghamton, New York)

668
Newcomer, E.H. and R.H. Wallace 1949 CHROMOSOMAL AND NUCLEAR ABERRATIONS INDUCID
BY ULTRASONIC VIBRATIONS Am. J. Botany 36:230-236
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Lab.,
1955 pSycHo-PHYSICAL EFFECTS OF NOISE (Psycho-Acoustic
Newman, E.B.
1955
PNR-176,
No.
Harvard U., Cambridge, Mass.1 Rept.

670
MULTI-RESONANCE RESPONSE TO SINE AND RANDOM VIBRATION
1962
Newman, R.P
Reprint 62-561
( Institute of Environmental Sciences; Mt Prospect, Ill.)
ABSTRACT: The intent of this study is to consider the output response of a
system of resonant components excited by three different types of vibration:
(1) sine vibration (2) random vibration and,(3) controlled sine-spectrum
(periodic vibration
The approach to this study was to construct a simple test system containing
seven resonant components ea-h component having its resonant frequency separated
from all others such that harmonics from one component would not excite
The test system was then subjected to sine vibration, random vibration,
another.
Comparisons of the time
and-controlled sine-spectrum(periodic)' vibration.
subjected to the three
components
resonant
variant excitations of the seven
different types of vibrations are presented and discussed.
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Nickerson, J.L., G. Nemhauser, C. Gannon, J. Greenman,
RESONANT FREQUENCIES ON INTERNAL BODY STRUCTURES.

and R. Satzman.
1961
Fed. Proc. 20: 215

ABSTRACT: An X-ray kymograph has been devised which enables us to determine
with high accuracy, the resonant frequencies and the amount of movement of
internal organs under externally applied sinusoidal forces.
Values for structures in the abdomen and the thorax are reported.

672
Nickerson, J. L., & R. R. Coermann
1962
INTERNAL BODY MOVEMENTS RESULTING
FROM EXTERNALLY APPLIED SINUSOIDAL FORCES.
(6570th Aerospace Medical Research
Laboratories, Wright-Patterson AFB, Ohio) AMRL-TDR-62-81; July 1962
Same as ASTIA AD-290 500
ABSTRACT:
This report contains a description of an x-ray device designed to
permit the observation of the movement of internal structures in the animal
body subjected to sinusoidal oscillations.
From the x-rays taken by this device,
it has been possible to determine the resonance frequency and phase shift of
regions within the abdomen and thorax set in motion by external oscillatory
forces.
The results of observations made on anesthetized dogs show that the
visceral content of the abdomen and thorax appears to oscillate as a mass having
a resonant frequency of 3 to 5 cycles per second and with damping of one-fifth
to one-quarter of the critical value.
(AUTHOR)
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Niven, J. I. & W. C. Hixson
1961
FREQUENCY RESPONSE OF THE HUMAN
SEMICIRCULAR CANALS: I.
STEADY-STATE OCULAR NYSTAGMUS RESPONSE TO
HIGH-LEVEL SINUSOIDAL ANGULAR ROTATIONS
(USN School of Aviation Medicine, Pensacola Air Station, Fla. & National
Aeronautics and Space Alministration, Washington, D. C.).
Proj. MROO5.13 6001, Subtask 1, Rep. 58, March 1961.

ABSTRACT: The use of a transition technique for quantifying nystagmic response
to semici cular canal stimulation by high level, sinusoidal angular accelerations is presented. The frequency response characteristics are evaluated
froe' cornea-retinal potential recordings obtained at rotation frequencies 2
from 0.02 to 0.20 cps with a constant peak acceleration of 40 degrees/sec.
Interpretation of the data is directed toward an analysib of the performance
of the cupula-endolymph system, rather than a description of its physical
characteristics.
(Tufts)
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Nixon, C. W.
1962
INFLUENCE OF SELECTED VIBRATION UPON SPEECH,
RANGE OF 10 CPS TO 50 CPS
In
Journal of Auditory Research 2:247-266,
1962
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Nixon, C.W. & H.C. Sommer 1963 INFLUENCE OF SELECTED VIBRATIONS UPON SPEECH
(RANGE OF 2 CPS - 20 CPS AND RANDOM)
(Biophysics Lab., 6750th Aerospace Medical Division, Dayton, Ohio)
Tech. Doc. Rept. No. AMRL-TDR-63-49; Project No. 7231; Task 723103
ABSTRACT: Certain characteristics of speech are altered during low-frequency
vibration of a talker. Therefore, adequate speech communication cannot be
assured during vibration and buffeting associated with powered flight and reentry
of space vehicles.
In experiment I, seated talkers read standard speech material
while being subjected to vertical, low-frequency sinusoidal vibrations.
This
speech was evaluated both objectively aid subjectively in terms of intelligibility
duration, and quality of speech.
Vibration frequencies of 6 cps, 8 cps, and
10 cps were most detrimental to speech production.
In experiment II, sitting
talkers read material during random vibration (0.5 - 8 cps).
No significant
speech production di'fferences were found. Speech may be adequate during the
conditions represented in this study, however, when these conditions are exceeded
a continuous speech communication capability may not exist
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Nixon, C. W., & H. C. Sommer
1963
SPEECH IN VIBRATION ENVIRONS
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April 29-May 2, 1963)

-.........

ABSTRACT: A capability ofr 'continuous speech communication from the space vehicle
is a vital requirement in rocket-propellei, manned space flight. The influence
of vibration and buffeting to be experienced.during powered flight and re-entry
upon the speech of space travelers is problematical for vehicles with the increased
thrust of future propulsive systems.
This conmmunication problem is intensified
by the high noise levels which accompany the transient low-frequency vibrations.
Certain regions of the body structure most susceptible to low-frequency vibrations
are regions also fundamental to normal speech production.
This discussion describes rtsearch on man's ability to produce adequate speech during exposure to
intense low-frequency vibrations.
Talkers positioned on a Mercury space couch
were exposed to three different modes of sinusoidal vibration along the x, y,
and z axes at frequencies from 6 cps to 20 cps.
Efficiency of the vibrated
speech in quiet and in the presence of noise was evaluated by trained observers.
Results indicate changes in intelligibility and other basic parameters of speech
due to the vibration stimulus.
These data are useful to assist in predicting
man's ability-to produce satisfactory sneech communication during phases of space
flight accompanied by low-frequency vibration
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North American Aviation
1958
PROPOSAL FOR A STUDY OF HUMAN PERFORMANCE CAPABILITY UNDER SIMULATED AIRCRAFT FLIGHT BUFFETING CONDITIONS.
(Columbus
Division, North American Aviation Co.)
NAA Rept. No. NA58H-427, Aug. 1958
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Novikov, K. & B. Shchandronov 1960 ALTITUDE IS 450 km
Sovetskaya Rossiya P. 4; io may 1960

679
Novotny, S. and J. Uher
1959
OCCUPATIONAL TRAUMA BY PNEUMATIC TOOLS AS
A CAUSE OF SPINAL LESIONS.
Pracov Lek.
11:511-5,
December 1959
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Oestreicher, H. L.
1950
A THEORY OF THE PROPAGATION OF MECHANICAL
VIBRATIONS IN HUMAN AND ANIMAL TISSUE
(Air Development Center, Wrighr-Patterson AFB, Ohio)
AF Technical Rep. No. 6244, November 1950
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Oestreicher, H. L.
1950
A THEORY OF THE PROPAGATION OF MECHANICAL VIBRATIONS
IN HUMAN AND ANIMAL TISSUE.
J. acoust. Soc. Amer. 22:682
See also WAXC TR 6244
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Oestreicher, H. L.
1951
FIELD AND IMPEDANCE OF AN OSCILLATING SPHERE
IN A VISCO-ELASTIC MEDIUM WITH APPLICATIONS TO BIOPHYSICS
Journal of the Acoustical Society of America 23:707,-714, 1951
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SYMPOSIUM ON PHYSIOLOGICAL PSYCHOLOGY, SCHOOL
1955
Office of Naval Rv'scaich
OF AVIATION MEDICINE, U.S. NAVAL AIR STATION, PENSACOLA, FLORIDA, MARCH
10, 11, 1955, UNDER THE SPONSORSHIP OF PHYSIOLOGICAL PSYCHIOLOGY BRANCH,
PSYCHOLOGICAL SCIENCES DIVISION, OFFICE OF NAVAL RESEARCH.
ONR Symposium rept. no.
(Office of Naval Research, Washington, D.C.)
ASTIA AD 80 100.
ACR-1;
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1957 MAN IN SPACE VEHICLE
Ogle, D.C.
8(11): 1561-1570,
US, Armed Forces Med. J.

Nov.

1957

ABSTRACT: This is a discussion of the physiological forces in-man during a
The author also comments on the hazards of the upper atmosphere
spaceflight.
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O'Hearne, C. S.
1961
STUDIES APPLICABLE TO THE EVALUATION OF THE EFFECT OF
FASTENING LOOSENESS ON EQUIPMENT RESPONSE TO FOUNDATION OSCILLATIONS.
In
1961 Proceedings of the Institute of Environmental Sciences National Meeting
April 5, 6, 7, 1961, Washington. D. C. (Mt. Prospect', Ill.: Institute of
Environmental Sciences, P. 0. Box 191)
pp. 585-594
CONCLUSIONS:
For the range of parameters investigated, play retarded by minimum
coulomb friction tends to alleviate the rms oscillatory load resoonse to stationary
random input.
This may be attributed to a peak biting or clipping effect.
Play
with almost no friction tends to aggravate the rms oscillatory load response only
slightly. Sinusoidal inputs at frequencies near resonance apparently produce
responses following a similar trend.
The limited results suggest tha: the range
of the effect is more extreme in the sinusoidal case.
(AUTHOR)
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Okos,

C., L. Magos, and. G. Kovac. '1954
DURCHVIBRATIONSSCHADEN VERtRSACHTE
GEFASSVERANDERUNGEN.
(Vascular changes caused by vibration injury.)
Acta med. hung.
6:75-79
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Olesoh, M.W.
1960 APPLICATION OF A SPECIAL TEST FIXTURE TO VIBRATION MEASURL'ENT
DURING STATIC FIRING OF ROCKET MOTORS
(Paper, 28th Symposium on Shock, Vibration and Associated Environments, The
Depart-_encal and Commuerce Auditoriums, Washington, D.C., February 9-11, 1960)
Published in ASTIA AD 244 857
ABSTRACT: Measurement of vibration i-:duced during rocket motor ,tatic firings
is one technique for obtaining environmental data applicable to rocket vehicle
components.
However, the usefulness of such data may be compromised by conditions
peculiar to the static test itself. The accuracy of data obtained may be improved
by the use of special test fixtures during the static firings, as shown by
measurements on two different types of rocket motor.
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Olmer, D. & I. Jacques
192r TRANSIENT INCREASE IN BLOOD PRESSURE AND DECREASE
IN PULSE RATE PRODUCED BY rEANING FORWARD
Com2t. Rend._Soc. de Biol.
99: 1I-170
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Ordway, F.I., J.P. Gardner & M.R. Sharpe 1962 SPACE MEDICINE: THE BASIC
FACTORS
In: Basic Astronautics: An Introduction to Space Science, Engineering, and
Medicine (Englewood Cliffs, N.J.:
Prentice-Hall Space Technology Series)
Pp. 468-471
Sections on Vibration, Sound,

Temperature

(Chapter 12)

ABSTRACT: The effects of vibration on the human being are primarily mechanical
and to a much lesser degree thermal.
Vibration in space carrier vehicles has
many sources such as rotating engine components, engine pulses, and gimbaling,
acoustic pressures, buffeting, and fuel slas'ing. Vibration produces movement
and displacement of the internal organs of the body, all of which have different
natural frequencies.
The range is still
largely unknown but the thorax and
abdominal organs appear most sensitive to vibration, having a natural frequency
of some 3 cps.
Elastic corsets and pressure suits instead of damping thi?
frequency merely shift it to higher values, but a rigid restraint like a cast
reduces ir to 1.5 cps.
With regard to space flight it seems that 'the vibrational
frequency range most detrimental to man lies between 2 and 100 cps.
(CAR1)
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Oshima, Masamitsu
1961
VIBRATION AND HUMAN BODY.
Tekko Rodo Eisei 2:39, 1953
(Aerospace Technical Intelligence Ctr.,
Wright-Patterson AFB, Ohio Trans. No. MCL-803; 25 April 1961)
ASTIA
AD-259 593
ABSTRACT: The author gives a detailed report on the sense of vibration and the
effects of generalizedvibration on the human body.
He also discuisses the theory
of disturbances of vibration, permissible doses of vibration, and damage to human
beings by vibration. Medications and other methods to increase the tolerance
against vibrations is still
another subject discussed.
Many charts are included
fc
.1lustration of facts and figures.

691
0.,1ake, 3. J
N. L. Hiaight. & L.
ROCKET BOOSTERS.
VOUGINE II.
Calif.)
Technical Rept. No.

AD-253 316; 30 Nov.

J. Oher.te
1960
ACOUSTICAL HAZ\ARDS OF
EFFECTS ON MAN.
(Aýeronutronic, Ncwport Be'ach
U-108:97; Contz irt Nl23(61756)23304A; ASTIA

1960

4

CONTEN'TS:
Effects of rocket noise on hearing:
Mechanism of hearing;
Temporary hearing loss;
Permanent hearing loss;
Exposure to rocket noise;
Attenuation by ear defenders
Psychological and biological effects:
Central nervous system effects;
Influence on visual thresholds;
Aural pain;
Effects of mechanical vibrations
Effects of noise on speech;
Statistics of speech;
Speech intelligibility;
Effects on warning devices
Comnuiiitv reaction to rocket noise:
Co'a~unity characteriftics;
Prediction of comnunity reaction
Acoustical criteria for rocket noise:

Hearirg damage risk criteria;
Criteria for speech cormmunication;
Criteria for residential areas
(ASTIA)
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Paic, M.,

P. Haber, J.

Compt. rend.

soc.

Voet and A. Eliasz

biol.

1935

BIOLOGICAL ACTION OF ULTRASONICS

119.1061-1063

693
FORCED VIBRATIONS OF A MASS ON A NONLINEAR SPRING.
1961
Pak, C. H.
Rept. P12
U. S. Naval Postgraduate School, 1961)
(Masters Thesis:

694
Palmisano,

C.

1951

STUDIO DEL TONO IMABIRINTICO E DEI RIFLESSI VEGETATI-

VOLABIRINTICI IN SOGGETTI IMBARACTI SU NAVi DI SUPERFICIE E STUDIO DELLE
VARIAZIONI DELL'ECCITABILITA VESTIBOLARE PER LO STI'MOLO FIXICO DI

MOVIMENTI NAVE NELLA NAUPATIA (Labyrinth Tone and Autonomic Labyrinth
Reflexes in Sailors and Variations of Vestibular Excitability Due to
the Physical Stimulus of Ship Movements in Seasickness)
July-Aug. 1951.
Annali di medicina navale e ccloniale (Rome) 56(4):. 424-426.

695
RILIEVI FOTOPLETISMOGRAFICI IN
1955
Paparopoli, G. and S. Terranova.
(Photoplethysmographic data
LAVORATORI ADDETTI A STRUMENTI VIBRANTI.
in workers using vibrating instruments.) Folia med. 18:1260-1271

696
Pape,

OBSERVATIONS ON DAMAGE TO EPERI1TNTAL
1960
Goldman.
: 317
1 (4)
Acrospace Ied.
VIBRATION.
MECHANICAL
TO
ANIMALS EXPOSED
R.W.

and D.E.

Anesthetized male cats have been exposed to mechanical vibration in
ABSTRACT:
Pulmonary hemmorhage and evidence of traumatic
the range from 5 to 20 cps.
the acceleration exceeds about 5 G for a sufficitt
myocardial damage may occur if
increase as the acceleraBoth the frecuency and severity of the injuries
tire.
ration exceeds about 10 G death may result
When the acc.
increases.
tion
Minimal injury indicated by delayed changes in cardiac
from the exposure.
Confirmatdry evicenct. is obtained
however, be reversible.
may,
which
potentials,
Other observations
examination of tissues.
from post mortem and histological
of the method of supporting the animals during
effect
have revealed a definite
exposure.
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Parey,

W.

19)2

TO VIBRATIONS
SENSITIVENESS OF THE HUMAN BODY

Power Plant En

36:705

698
A PRELIMINARY STUDY 0" THE EFFECTS OF VERTICAL AIRCRAFT
1960
Parks, D.L.
VIBRATION ON TRACKING PERFORMANCE AND REACTION TIME (Boeing Airplane Co.,
Wichita, Kansas) D-3-3476, November 1960

ABSTRACT:
in utility

Applicable human vibeation data is limited in quant-ty and restricted
to design problems since most of the information is
for application

based upon sinusoidal v~brati6n which is

seldom found in an operational environ.rvnr"

699
Parks, D.

L.,

1961

A COMPARISON OF SINUSOIDAL AND RANDOM VIBRATION

EFFECTS ON HUMAN

PERPORMANCE
(The Boeing Company, Wichita Division.
July
Tech. Rep. No. D3-3512-2

Kansas)
ASTIA AD 261 331

Ten male subjects performed a complex task during vertical
ABSTRACT:
in a preliminary study to compare performance with sinusoidal,
vibration
constant period random amplitude, and random (aircraft-turbUlence)

4

2.'<

Per' rmatt e on the three subtasks var ied :performance o,, a t
vibration.
tracking taik wqth delayed control-display ftedha~k was differendLy affected
according to type of vibiation; no affect was found for a tracking task
without feecd-baLk delay; and response time did not .hange.
Reszats wet, analyzed for consistent trends in vibration effects
which could be correlated with rrecbanihal and psychological definitions'
function for
of vibration for evidence of a human performance tansfer
vebration.
Psychological and amplitude bates for this function could
not be found, vibration acceleration (g) effects were noL clear, and RMS
amplitude power was correlated with constancies

in performance.

It

was

supested chat testing combinations of RMS and frequency (and related
factors) couid lead to a performance- transfer function permitting transformat-ion of humaa performance data from sinusoidal to operational vibrating
environments.

700
1961
HUMAN REACTION TO WW FRE"UECE.' VIZRATION.
Parks, D. L., & F. W. Snyder
Technical Rept. No. 1; Document No'. D3-3512-1;
(Boeing Co., Wichita, Kansas)
Contract Nonr-299400; 24 July 1961; ASTIA AD-261 A30
ABSTRACT:
Svstematically derived judgments of levels of vertical sinusoidal vibration severity from I to ?7 cps were obtained ,nder laboratory controlled conditions
Tiese vibration levels were ebt'aolished
for each of 16 selected male subjects.
in tetms of four levels defined as Definitely Perceptible, Mildly Annoying,
Extremely Annoying and Alarming as acceleration increased for each fixed frequency
The results establisl'ed four profiles of acceleration from
at a constant rate.
I to 27 cps to be used as the vibration frequenzy and' amp'litude points in the
vibration environment for a series of tests of human performance in the remaining
program.
Correlation of judgment with velocity, acceleration, and double ampliA definite correlation between re-'ported
tude according to frequency were noted.
As reported in
body area 'selectively affected and frequency was also found.
previous sti.dies sensitive to vibration at selected frequencies, suggesting
(AUTI:OR)
body o rgan and appendage resonance.

/01
1961 A COMPARISON OF SINUSOIDAL AND RANDOM VIBRATION EFFECTS
Parks, D.,nald L.
ON HUMAN PERFORMANCE
(Tle Boeing Company, Wichita Division) Naval Research Contract Nonr 2994(00)
July 28, 1961 ASTIA AD 261331
Technical Report D3-3512-2
Ten male subjects performed a complex task during vertical vibration
ABSTRACT:
in a preliminary study to compare performance with sinusoidal, constant period
Performance on
random amplitude, and random (aircraft turbulence) vibration.
performance on a tracking task with delayed controlthe thr-c subtasks varied:

/

was differently affected according to type of vbr itticn r,
display feedh,3-1
effect was foknd for a tracking task without fved'.jcý delay, and response time
.
did not cha,,•
ReSUltS were analyzed for z,,nsistent trends in vibration effects which
could he correlated with mechanical ani psychological definitions of vibration
Psychological
for evidence of a human performance transfer function for vibration.

ana amplitude bases for this function could not be found, vibration acceleration
(g) effects were not clear, and RMS amplitude power was correlated with constancies
It was suggested-that tusting combinations of RIC and freq:ency
in performance.
(and related factors) could lead to a performance transfer function permitting
transformation of human performance data from s'nusoidal to operational
vibrating environments.
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DEFINING HUMAN REACTION TO WHOLE-BODY VIBRATION
1962
Parks, D. L.
Oct. 1962.
4:365-314,
Factors
Hum.

703
1960

Parin, V.

izvebiy.,

P.

3;

GREAT EVE

17 ,•ay 1963

704
Parin, V.V.
Trud

P.

1960

ON THE EVE OF THEf

SOLUTION OF THE PROBLEM

2; 17 May 1960.

705
1960 GET TO 0=OW.
Parin, V.
Trud P. 3; 15 October 1960

SPACE BIOLOGY

706

Parin, V

1.961

THANKS TO THIS DAY LIFE-I35WORTH LIVING

Vestnik vozdushnogo flota

4: 53-55

707

hiltedge & Henry F.
.

•

..

;

i,,.•::

Koster

1948

PHYSIOLOGICAL

SOUND

uivision, Air ,Materiel Comr).nd, United States Air Force)
Memo. Report No. MCREXD-695-71B M.y 24, 194A ASTIA ATI 28968

Lug. Div.

ABSTRACT: This report presents results obtained in preliminary experiments
designed to determine the physiological effects of intense sound'on man and
animals

708
Parrack, H.O. and D.H. Eldredge 1947 CERTAIN PHYSIOLOGICAL REACTIONS TO INTENSE
SOUN"D FIELDS Federation Proc. 7:90

709

Parrack, 11. 0., H. von Gierke, H. Oesterichex & W. W. von Wittern
PTION OF VIB2ATORY ENERGY BY 1;OqMAN BODY SURFACE.
Fed.

Proc.

9:99-100.

1950

ABSOR-

ASTIA AD 2b1 330.

ABSTRACT:
Measurements were made of the respnnse ot the body surface to mechanical vibrations.
Three methods were used in overlapping frequency ranges so as
to span a total frequency range of 20-20,000 cps.
The results ire consistent
and describe the mechanical impedance of the body surface and the elastic properties of the tissue.
The impedance consists of a frictional resistance and a
reactance.
The resistance is proportional to the square root of the frequency.
The reactance is an elastance varying inversely wit' frequency up to about 50
cps where it becomes zero.
Above this frequency the reactance is an inertance
that is proportional to frequency throughout the measured ringe.
The vibratory
energy absorbed at the body surface and converted to heat in the tissues may be
calculated from the impedance.
From these results was developed a theory on the
mechanical behavior of tho, vibrating body tissue that considered the tissue as
an elastic medium wiLh viscosity.
For such a model, and for the frequency range
20-20,000 cps, equivoluminal shear waves with ';elociL.es less than sound are
predominant.
It is only at still
higher frequencies that compression waves play
an important roll.
The theory also explains the surface waves observed experimentally

.2,088
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1,956
NOISE, VIBRATION AND PEOPLE
Parrack, H. 0.
Noise Control 2(6):10-24, Nov. 1956
The physiological effects of acoustic energy are considered in relation
ABSTRACT:
An
to mechanical damage to the body and functional impairment of sense organs.
hearing
develop
will
who
attempt is made to evaluate the percentaIge of population
loss due to aging alone, those who will develop hearing loss due to exposure to
Persons who are suscepnoise, and those who wil`l develop it for other reasons'.
tible to permanent hearing damage from exposure to noise may be detected by an
Less direct
unusually large temporary threshold shift for a given noise exposure.
effects of noise include interference with communication aad arousal of antagonisProblems created by 'noise fields found in practical situations
tic emotions.
are considered fcr the air crew, passengers, aircraft maintenance crew, other
ground support personnel, and people outside an air base.

711
SPECTROFPOTOMETRIC ANALYSIS OF' SOCIUM, CALCIUM AND
1956
Parsons, J.A.,
POTASSIUM IN BLOOD SERUM OF NORMAL AND NOISE EXPOSED ANIMALS
(Masters Thesis, Pennsylvania State University, June 1956)

712
Paton, C.R., Z.C. Pickard & V.H. Hoehn
PROBLEM
S.A.E. Journal 47:.273-283, July 1940

1940

SEAT CUSHIONS AND THE RIDE

I .

1949
a-ilson, E. C.
Minnesota Medicine

TRACTOR DRIVERS' CO.'X'LAINTS.,
32(4):386-387, April 1949.

An enumeration of symptoms suffered by a small groip (23) of
ABSTRACT:
The mechanism of
farmers directly attributable to tractor driving is made.
The most
production is discussed as is their prevention and treatment.
important point is recognition of the more unusual manifestations of this
condition so that correct advise and treatment is instituted
COMPLAINT
Backache
Indigest ion
Abdominal soreness
Sore stiff neck
Paia in e..tremities
Others

NL7 BER
10
7
5
3
2
3

/
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714
Pearl Harhor Naval Shipyard, T.H.
1960
VIBRATION AND NOISE SURVEY
REPORTS ISSUFD FOR 1959.
ASTTA AD-231 263,
8 January 1960
ABSTRACT: An inyestigation to determine the cause of excessively vibrating fore
mast was conducted aboard the USS Forster (DER 334) on 26 January, 1959.
Vibration data were obtained on the fantail(after towing pad) and at the base of the
forem.ost.
Spot checks were made in other spaces of the ship. The natural perio<
of vibration of the foremast platform was experimentally determined after the
sea-trial.
The hull vibration levels observed were con.,;idered acceptable.
The
most vibrations occurred at normal hull vibration criticals.
The foremast plat.
form has a natural period of vibration close to the 180 rpm hull critical which
explains any high vibration levels.
No corrective action should be undertaken
at the present time with re'spect to the shafting or propellers.
The mast vibration should be corrected by stiffening the mast to shift the natural period
away from the hull criticals; preferably 220 cpm to 260 cpm.

715
Pearlstein, J.
1960
MEASUREMENT OF DISPLACEMENT, VELOCITý, AND ACCELERATION:
BIBLIOGRAPH'; WITB ABSTRACTS AND INDEX.
(Diamond Ordnance Fuze Laboratories,
Ordnance Corps, Washington 25, D. C.)
TR-836; ASTIA AD-243 420; 22 Aug.1960

ABSTRACT: A bibliography is 'presented with abstracts and index covering technical
literature on the me asurement of displacement, velocity, and acceleration. The
references were obtained' from the peek-a-boo files of the Office of Basic
Instrumentation of the National Buredu of Standards and represent a sample of
the literature published from about

1950 to 1958.

%AUTHOR)

716
Pennsylvania State U. 1957 BIBLIOGRAPHY ON SHOCK AND SHOCK EXCITED VIBRATIONS
VOLUME I (INTRODUCTION AND ABSTRACTS OF TECHNICAL PAPERS) (Pennsy lvania
State U. Coll. of Fngineering and Architecture, University Park) Sept 1957,
ASTIA AD-200 830

717
Perilhou, P. & H. Pieron 1942 QUEILUES CARACTERISTIQUES DES SENSATIONS
VIBRATOIRES (Some Characteristics of the Vibratory Sensations)
C.R. Soc. Biol. (Paris) 136: 448-449

-

2,090
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718
Perry, C. D. & H. R. Lissner 1961 SHOCK AND VIBRATION HANDBOOK, Vol. I
BASIC THEORY AND MEASUREMENTATION,
Chapter 17 Strain Gage Instrumentation
McGraw Hill Book Co

719
Piccoli, P., A. Rossi & 0. Elmino
1962
ANIMALS SUBJECTED TO VIBRATIONS.
Folia Med tNapoii) 45:1236-1247, Dec.

BriiAVIOR OF COAGULATION FACTORS IN
1962 (Italy)

7?0
Piersol, A. G.
1957 'TWPE EFFECT OF PROPELLER PHASE SYNCHRONIZATION ON DC-7 CABIN
SOUND & VIBRATION LEVELS.
(Douglas Aircraft Co.)
DACo Testing Division,
R pt. No. DEV. 2427, 23 July 1957

721
Piolett, L.
1960 LE VOYAGE TERRE LUN`E-SERA-T-IL LN JOUR UN VOYAGE D'AGREMENT?
(THE EARTH-MOON TRIP - WILL IT ONE DAY BE A PLEASURE TRIP?)
L'air, May 1960, Pp. 16-18, in French
The author presents the following hazards which must be solved before
ABSTRACT:
(1) the arcelerariors of
man has a 90% chance of survival of a space flight:
launching and landing, (2) extreme temperattre variations, (3) t.:e noise and
vibration of the rocket, (4) the state of weightlessness, (5) ionizing and
nonionizing radiation, and (6) meteoritic impact.

722
Pisarenko,

G. S.

1960

OSCILLATIONS OF ELASTIC SYSTEMS WITH CONSIDERATION

OF

E•;r;RGY SCATTERING IN THE MATERIAL.
Kolelanivy Uprugikh Sistc(r' S Uchetom
Rasseyaniya Energii V Materiale. pp. 236 (Aerospace Technical Intelligence
C-tr., Wright-Patterson AF3, Ohio, Trans. No. MCL-128/l + 2, 15. Dec. 1960)
ASTIA AD-254 195
ABSTRACT:
Theoretica, analyses of oscillations of elastic syv.rm wLth allowance
for dissipation of energy in material are presented.
The meth ,I ,t calculation

-

2,091

involves direct integration of the differential equation of oscillation of a
system with the non-linear law' of internal dissipation of energy. 'Chapters are
included on:
(1) vibration of a system with one degree of freedom,
(2) transverse vibraticns of ti'e shaft with a constant cross-section,
(3)
transversal vibrations of the rod of changing cross-section,
(4) transverstl vibrations of turbine vanes of constant crosý-section in the field
of centrifugal forces,
(5) transversal vibrations of a turbine vane in the case of slow changing frequenc)
of excitation,
(6) transversal vibrations of short bars applied to design of turbine vanes;
(7) transverse vibration of turbine vanes of variable cross-section
in the fieid of centrifugal forces,
torsional vibrations of shafts,
experimental m'thod., of determining the dissipation of ener.gy in the material
during forced vibrations, and
(10) experimental methods of investigating the dissipation of energy in thea
material during free vibrations
(ASTIA)
(8)
(9)

123
Plunkett, R.
1962
ANAL'iit,
1Itit.LK.IINATION OF N
, In: Shock, Vibration and A-s
Lated Environmrer
i.
( Office of the Secreta:'
De ,nse, Waol'ing:..
Ih'f
ASTIA AD-273 514, pp. S,16

x,- A\'(AL
IMPEDANCE.
t, t
e.
o. 30
k'
January, 1962)

ABSTRACT:
This paper discusses the iiip,'
.
.
,d,
: , itics,'effective
mass, mobility, and receptance of sim
'i' e'lements and shows how they
may be combined to find the impedance. .vms
t
of modeiate complexity.
It
also indicates methods for finding tb-: lr.medance of systems of moderate
'iplexity.
It also indicaLes methods for finding the impedance of simple
"ar.form, continuous systems and lists
references dealing with more comple,
str .,Curcs.

724
P.)grund, R.S.
1962 PHYSIOLOGICAL ASPECTS OF THE SPACEMAN
in:
Brown, K., and L.D. Ely, eds., Space Logistics Engineering
(New York:
John Wiley and Sens, 1962)
pp. 55-135

ABSTRACT:
The complexity of space logistics engineering for the comfort of
the astronaut in a space vehicle is described cs a function of mission duration

2,092

and of the operational requirements and performance capabilities expected.
The
following physiological parameters are reviewed:
(1) vehicle-induced stresses
(propulsior, noise, vibration, accelerations, zero gravity, re-entry, emergency
escape); (2) internal environment of the space capsule (sources of oxygen supply,
handling food, biological photonynthesis systems, methods of carbon dioxide
elimination, water and waste control, toxicological considErations, temperature
and humidity regulation); (3) radiation hazard shielding requirements, lowlevel chronic exposure hazard; and (4) psychological stress (isolation, confinement, and sensory deprivation).

725
Pohlman, R.
1939
ABSORPTION OF ULTRASONIC WAVES IN HUMAN TISSUES AND ITS
DEPENDENCE UPON FREQUENCY.
Physik, Z. 40:159-,61.
See also
Biol. Abstr. 14:8131 (1940)
Phys. Abstr. 42:2169 (1939)

.726
Pohlman, R. 1939 ABSORPTION OF ULTRASONIC WAVES IN HUMAN TISSUES AND ITS
DEPENDENCE UPON FREQUENCY Phys. Abstr. 42:2169 (1939)
See Also: Biol. Abstr. 14:8131 (1940)
Physik. Z. 40: 159-161 (1939)
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Pohlman R., R. Richter and E. Parrow 1939 DYSTRIBUTION AND ABSORBTION OF
ULTRASONICS IN HUMAN TISSUE AND THEIR THERAPEUTIC EFFECTS ON ISCHIAS
AND PLEXUS NEURALGIA
(Deutsche Medizinische Wochenschrift 65 (1939) pp. 251-254)
R.A.E.

Translation No.

193

ASTIA AD 266614

-
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MAN GOES OUT INTO SPACE
1961
Pokrovskiy, G.
Kryl'ya rodiny 1961(6):17-18
ABSTRACT: The article deans with the first cosmic flight of Major Yu. A. Gagarin
in the spaceship "Vostok", which proved that man can exist and function normally
K. E. Tsiolkovskiy was amongst the first scientists to point out-that
in space.
man in a cosmic flight would experierce two distinctly different states, i.e.
overloads which would be felt during the acceleration and deceleration in the
atmosphere before 14nding, and a state of weightlessness while the spaceship is
Insignificant "g" loads would he possible during change-over from one
in orbit.
"g" loads have been known to high-speed
orbit into another or before landing.
Checking of a prolonged
pilots, .ind momentary weightlessness to aerobatic pilots.
state of wei-btlessness had to be carried out under conditions of a real cosmic
1) weightlessness reduces
flight. Three aspects of the phenomena were observed:
It lowers the
the load on blood vessels and facilitates the heart functions.
strain of the human body, and could be used as a treatment for heart diseases;
2) it affects the intake of food, which become~s weightless; further investigation
3) the force of
as to the food's. progress in the digestive system was required;
gravity must play an important part in man's orientation in space as it acts on
the body as a whole, and on the vestibular apparatus, which governs the sensation
After Major Yu. A. Gagarin's flight in space it was
of "Top" and "Bottom".
found that the human body withstands all unexpectpd at kd unusual conditions
(CARI)
quite well.

129
1946 PHYSICOCHE
Polotskii, I.G. and S.S. Urazovskii
OF ULTRASONICS Vrachebnoc Delo 26:85-90

CAL AND BIOLOGICAL EFFECTS

730
L.ST OF TECHNICAL REPORTS ON VUBRATION
1959
Portsmouth Naval Shipyard
Naval Shipyard, N.H.)
(Portsmouth
1958.
MEASUREMENTS, 1957 ASTIA AD- 225 969

-2,094
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731
PoEtletewaite F
1944
En~ieerng:No. 17

HUMAN SUSCEPTIBILITY TO VIBRATION.

732
Powell, A. and T.J.B. Smith 1962 A BIBLIOGRAPHY ON AEROSONICS (California
U.,
Los Angeles, Calif.) Rept. no. 62-4, Contract Norn-23362, Proj. NR
062-299.
1-28-60
ABSTRACT: This bibliography consists mainly of references to open
literature
relating to those sections of acov tics which are particularly associated
with
fluid motion ard thermal action. (A 'hor)

4
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733
Radio Corporation of America 1960 STUDY OF INSTRUMENTATION AND TECHNIQUES FOR
MONITORING VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH ALTITUDE.
INSTRUýENTATION AND MONITORING TECHNIQUES.
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC TN 59-307
June 1960
ASTIA AD 268 090
ABSTRACT:
Instrumentation techniques are presented which are available within
the state-of-the-art; an inatrumentation system is proposed for the monitoring.
of high-altitude environments encountered by typical vehicles.
The high
altitude environmental effects on typical vehicles and equipment are summarized.
The present airborne-instrumentation state-of-the-art is presenLed for measuring
temperature, pressure, strain, vibration, acceleration, radiation, meteorite
detection, and acoustic noise.
A feasible instrumentation system is discussed
for monitoring theie deleterious environments.
(Author)

E

734
Radke, A. 0.
Paper No.

Dec. 1957
VEHICLE VIBRATION,
57-A-54, Dec. 1957

MAN'S NEW ENVIRONMENT.

ASME

ABSTRACT: Man, in his evolution, has adapted himself to, or has found compatible
the low-amplitude, low-frequency motion experienced in walking. Where he has
exposed himself to other sources of vibration-- that is, until the present
automotive air age descended upon him-- he has been able to minimize their effect
by limiting the speed at which he traveled (limiting the vibration intensity)
or using his legs as a vibration isolator.
The charioteer stood, the horseman stood in his stirrups or posted.) In any case.
the nu=bcer of people exposed was not significant and the duration of their
exposure was brief. In our modern environment however, man, almost universally,
... Is exposed to vibration for which he ib not physically prepared and, because
of the requirements of the vehicles, is not permitted the use of his legs to
minimize the effect, nor allowed to control the intensity of the vibration.
In
addition, his exposure is no longer brief, but in many cases, day long, day in,
day out.
A study df such effects is described.

4
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Radke,

,

VEHICLE VIBRATION---MAN'S NEW ENVIRON•ENT.
1957
A.O.,
(Bostrom Research Laboratories, Milwaukee, Wisconsin)
December 1957
ML Report No. 124,

736
Radke,

VEHICLE VIBRATION.
1958
A. 0.
Mech. Engng. 80(7):38-41, July 1958

ABSTRACT: This article reviews the present data available on man's tolerance to
Available threshold data is presented in graphical form. General
vibration.
evidence of the physiologic damage and cost of vibration as-reported by medical
Discussion revolves around the problem of insulation
surveys is also included.
from vibration with specific and general recommendations made concerning the
design of equipment (primarily suspension seating) to reduce vibration.
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CHVENIE AKO HYGI-FNICKY PROBLEM
=,I:1959
Radulov, S.
VIBRATION AS A HYGIENIC PROBLEM)
Lekarsky Obzor, Vol. 8, No. 10, 1959, in Czech.
.

(SHAKING AND

738
TRAINING CONSIDERATIONS.
VIBRATIONS IN HELICOPTERS:
1959
Randle, R. J., Jr.
(Wright Air Development Ctr., Wright-Patterson AF., Ohio) WADC TN 59-61;
ASTIA AD-212 314; March 1959
NOTE: CARI P&S 30.1
ABSTRACT: Helicopter instructor pilots were interviewed iadividually to analyze
Information was
in detail the role that vibrations play in piloting helicopters.
gathered which indicated that vibrations are utilized as cues in both normal
Training considcontrol and the detection and diagnosis of system malfunctions.
,erations are discussed and recommendations made for a relatively gross simulation
of each of the several classes of vibrations in a proposed helicopter instrument
trainer.

. 2,098 .
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Reich, H. Kent '1962 .7LIGHT VIBRATION SURVEY OF F-106A AIRCRAFT
(Aeronautical Systems Division, Wright-Patterson Air Force Base, Ohio)
Project No. 1309, Task No. 130906 May 1962
ASD-TDR-62-504
ASTIA AD 282 207
ABSTRACT: An F-106A aircraft, SN 53-466, was surveyed at Wright-Patterson Air
Force Base, Ohio to determine the vibration environment existing throughout the
Approximately 18,890
vheicle under all flight conditions expected in scrvice.
data points were obtained from 25 separate locations uia the ve` >.le during 23
1"..- data obtai--d in this survpv were evaluated to determine the
t L
adequacy of vibration test requirements for aircraft equipment as containea in
The data indicated that the vibration testing
Specification No. Mil-E-5272C.
requirements of the specification are more than adequate, a finding substantiated
by all previous (vibration) surveys performed on Century Series airraft.

740
Reich, W. J. April 1960 FIXTURE RESONANCE EFFECTS ON SHOCK RESPONSE
(1960 Proceedings of the Institute of Environmental Sciences, 69-80)

.741
1931
THE SENSITIVENESS OF THE HUMAN BODY TO
Reiher, H. & F.J. Meister
(Die Empfindlichkeit Des Menschen Gegen Erschutterung)
VIBRATIONS.
Forschung, Verein Deutschen Ingenieure (Berlin) 2(11):381-386', Nov. 1931.
Translation: C.W. Kearns (Air Materiel Command, Wright-Patterson AFB, Ohio)
ASTIA ATI 36 971.
No. F-TS-616-RE, Sept. 1946.
Also as (Office of Technical Services, Washington, D.C.) PB 42296, Aug. 1946
.

ABSTRACT: Investigations were' conducted to determine the effect of horizontal
Ten persons of different occupations
and vertical vibrations on the human body.
and temperaments ranging from 20 to 37 years of age were tested on a platform
The persons to be
which was set into sinusoidal and horizonta1 vibrations.
observed lay or stood so that the vibrations were either along or across their
body axis. These tests were conducted to determine the sensitivity and danger
to vibratory sensation, and to further the establishment of boundaries of interResults are given diagramatically.
mediate sensations.
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VASCULAR
1961
THE CIRCULATORY DISORDERS CAUSED BY NOISE.
Reinharer, D.
COMPLICATIONS OF THE TRAUMATO-VIBRATORY SYNDROMEL.
In
Bull. Soc. Sci. Med. Luxemb. 98:281-286, June 1961 (France)

743
REM, I.n.
1959 A PROPOSAL FOR RESEARCH AND DEVELOPMENT IN THE COMBINED
ACCELERATION-VIBRATION PROBLEM, PARTICULARLY FOR CREWMAN PROTECTION IN
SPACE VEHICLE SEATING SYSTEMS
Letter #311.
23 July 1959.
(REM, Inc., kortLand, Oregon)

744
1953
SHOCK AND VIBRATION
Research & Development Board, Washington, D. C.
(Research and Development Board, Washington, D. C.)
BULLETIN NO. 19
ASTIA AD-9 513; 19 Feb. 1953

745
EFFECT OF VIBRATION UPON THE DENTAL PULP AND
1945
Restarski, J.S.
J. Dental Research 24: 57-60
PERIOSTEUM OF WHITE RATS.
A7ZTRACT:
Exposure of white rats to vibrations of 0.05 inch at 2600 cpm, 8
hours daily for 28 days did not affect the rate of growth of the incisor teeth
or the calcification of the dentin as show-n by the constant average width and
number of measura 1.e dark and light incremental rings of dentin. Histologic
examination of dentin pulp, alveolar periosteum ,and alveolar bone and' structure*
of the temporomandibular articulation failed to disclose any greater variation
incellular changes than occur normally.

746.
Rich,

SHIPBOARD SHOCK ENVIRONLN[T
1961
11.L., & R. E. Biker
of Environmental Sciences Nazional
the
Institute
In 1961 Proceeding% of
Mocting, April 5, 6, 7ý 1961, W•shington, D. C. (Mt. Prospect, Ill.:
Institute of Environrve-ntal Sciences, P. 0. Box 191) pp. 197-201

CONCLUSION: Through the study of
mechaniLal systems information is
Application
resistant equipment.
balanced in terms of this ability

.

:

shock environment and the associated response of
available on which to base the design of shock
of these data will produce equipment and hulls
(AUTHOR)
to withstar.j attack.

•

;;

;

•/

. 2,100 .

747
SUMMARY OF EXISTING INFORMATION IN THE HUMAN
1949
Richards, J.E.
(British Shipbuilding Research Association)
REACTION TO VIBRATION.
(BB 319)
Report No. 28, Jan. 1949.

748
Riddell, F.R. & R.W. Detra 1959 RETURNING ALIVE FROM SPACE
(Avco Mfg. Corp., Avco Research Lab., Everett, Mass.)

ABSTRACT:

Tha pavor diar,,i*es three problems of re-entry:

and terminal landing conditi.ons.

(CARl)

hyp

nic gliecr

deceleration,

heat,

and pure drag

The drag vehicle has inherent advantages over
re-entry yehicles are compared.
the hypersonic glider which are usually not generally observed.

749
ANIMAL A.ND {UMAN STUDIES OF THE
1959
Riley, M. B. and A. T. Bernardini
EFFECTS OF LOW FREQUENCY OSCILLATION COMBINED WITH TRANSVERSE ACCELERAPTION.
ASTIA Doc. No. AD 227 503.
Mar. 1959.
(USAF Aero Med Lab) WADC TN 59-92.
Summary: Animal and human endurance is reported to low frequency oscillation during backward acceleration. No significan. siggestion of trauma
was found in animals subjected to a maximum oscillation-g pattern of 2.8
cycles per second through a 36 degree arc in a 12g field. In humans,
there were no identifiable end-point when they were subjected to a maximum oscillation-g pattern of 0.7 cycle per second through a 36 degree
arc in an 8 g field.

750
EXPLORATORY INVESTIGATION OF THE EFFECTS OF LOW
1961
Riser, G.T.,
FREQUENCY RANDOM AMPLITUDE VIBRATION ON HUMAN PERFORMANCE.
March 1, 1961
Document #D3-3328,
(The Boeing Company, Wichita, Kans.)

751
THE EFFECTS OF INTENSE
1958
Riopelle, A. J., M. Hines, & M. Lawrence
Rept. No.
(Army Medical Research Lab., Ft. Knox, Ky.)
VIBRATION.
ASTIA AD 203 637, 10 Oct. 1958.

ABSTRACT:

The behavioral,

physiological,

and pathological consequences of

358;
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intense vibration (10 cps at 0.25 and 0.50 in. peak-to-peak displacement) were
Of the
One animal died after 1 hr. and 2 survived 8 hrs. (0.25 in).
studied.
one
hrs.,
7
after
died
one monkey
group vibrated at a displacement of 0.50 in,
noted.
were
changes
behayioral
Few
died the following day, and 2 recovered.
Detailed physiological and pathological changes were noted in all animals.

752
Rivers, T.M., J.E. Smadel and L.A. Chambers
TIONS ON ELEMENTARY BODIES OF VACCINIA J.

1937 EFFECT OF INTENSE SONIC VIBRA
Exptl. Med'. 65:677-685

753
Roberts, W. H.
1931 A TWO-DIMENSIONAL ANALYSIS OF DISCRIMINATION OF DIFFERENCES
J. Franklin
IN THE FREQUENCY OF VIBRATIONS BY MEANS OF THE SE1NSE Oi TOUCH.
Inst.
213:286-312.

754
Roggeveen, L. J., & H. A. E. van Dishoeck
1956 VESTIBULAR REACTIONS AS A RESULT
OF ACOUSTIC STIMULATION.
Practica oto-rhino-laryngologica (Basel) 18(4):205213, July 1956
ABSTRACT:
Literature on vestibular reactions caused by sound stimuli is reviewe'd.
The description of a similar case is added, in which the lesion responsible' for
vestibular symptoms was demonstrated in the roentgenogram.
The lesion consisted of
a hiatus in the bony wall of the left superior semicircular canal, a localization
not described before.
(AUTHOR)

755
Rom.n,

J. A., R. Coerm-inn, & G. Ziegenruecker
1958
EFFECTS OF SEVERE WHOLE
BODY VIBRATTON ON MICE AND METHODS OF PROTECTION FROM VIBRATION INJURY.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 58-107;
,3TIA AD 151 070
See also J. Avia. Med. 30:118-125, 1959.

ABSTRACT:
A pilot study was carried out to investigate the mechanism and cause
of death as well as other effects of severe vibration.
Two hundred mice were
exposed to severe vibration in planes parallel to and perpendicular to the

2,102

longitudinal

body axis.

Sinusoidal vibration of varying frequency and amplitude

was used and death was selected as the physiological'end point.
When injuries
were sustained, they consisted of G. I. tract bleeding, lung damage and various
sites of minor hemorrhage.
Data showing the relationship between frequency and
duration of exposure required to kill are given for a constant acceleration and
they point to a "maximuim effect frequency" of 25 cps for transverse vibration
and 18 .ps for longitudinal vibration.
Stroboscopic analysis at these frequencies
suggests the' existence of a resonant system made-up of abdominal contents,
abdominal wall, lungs and diaphragm.
Tissue 'damage appears to have been caused
by distortion and relative, dsplacemieit of tissues or o-gans.
Pure pressure
effects were not observed.
whole body vibration were
were done on humans.
The
vibration ire discussed -. ,
protection and protection

Means of protection against injuries resulting from
investigated and preliminary protection studies
principles of protection against severe whole body
w.'11 as the relationship between vibration
from impact.
(AUTHOR)

756
Roman, J.,.I.R.
Coermann,
AND IMPACT RESEARCH.
Medical Association,

& G. Ziengenruecker
1958
VIBRATION, BUFFETING
(Paper, First Post-satellite Me2eting of the AeroStatler'Hotel, Washington, D.C. March 24-26, 1958)

ABSTRACT:
A "vertical accelerator" which simulates the dynamic loads exp~cted
of future aircraft was deve'loped in order to study the effectiveness of devices
for protection against vibration, buffeting, and impact.
Experimentation revealed several mechanisms producLive of injury in severe vibration of buffeting,
and indicated that vibration and impact protection are intimately related aind
,possible by simple means.
It was shown that by simplification of matheimtcaL1
models of organ systems, present knowledge of vibration physics may be diructly
applied to the development of protective equipment.

(j.

Aviation Med.,

4

29(3):248, March'1958)
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Romani, J. D., & P. Bugard
ThE ENDOCRINE SYSTEM.
.

-

1956
A FURTHER STUDY OF THE INFLUENCE OF SOU'NDS ON'
, July 1956
J. Acou5,t. Soc. Amer. 28(4):-773-

Two-thirds of guinea pigs subjected to sounds of 100 to 125 db. died
ABSTRACT:
Examination showed congestion of t|,o pituitary
after 12 to 18 hours of exposure.
cells; inhibition of the thyroid and in
. gJandsLwith degranulat ion_ of the acido•hil

ability to react to overstimulation; and a decrease of lipoids in the adrenals.
From these data and from previous observation the following

Ultrasonics of 22.5 kc.

at 160 to 165 db.

is

domonstrate-d:

(1)

for I to 4 minutes induce a destruction

//

.__ __

I

'I

-2,103

-

urs in
of the medullar adrenal area, with the cortical area intact: de.,:t6
(2) sounds of 100 to 125
several minutes, with an increase in body temperature.
db. for 15 to 25 minutes induce an alarm reaction at the stage of exhaustion;
(3) Sounds of 1 to 4 kc. at 130 to 140 db. for 1
death occurs in 12 to 48 hours.
to 4 hours induce a well-compensated alarm reaction in the d ig and rabbit; after
200 hours adaptation occurs, with recuperation of the normal functions of tire
endocrine system.

758
THE PROPAGATION OF AIR SHOCK WAV4S ON A
1961
Rpmba, J. J. & P. Martin
BIOPHIYSICAL MODEL.
(USA Ordnance Human Engineering Labs., Aberdeen Proving Ground, Md.)
D4 Proj. 5B9520001, Tech. Memo. 17 61, Sept. 1961.

Shock wave characteristics were studied in the ficld about and
ABSTRACT:
within the rhesus monkey body form.' Measurements were obtained in 'free air,
top of animal's head, the mid-brain and the lower thorax with distance and
The
position of the explosive varied in relation to the animal's body.
accomplishwas
to
another
level
one
body
from
transmission
wave
study of shcok
ed and the problem of shock wave energy distribution in the field of the
The effects of medium through which shocK wave
organism was emphasized.
transmission occurred and of body tissue on the shock wave characteriscics
(Tufts)
were observed.
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1951
PRINCIPLES OF VIBRATION MEA.URI*;G EQUIPMENT
Rosenbaum. R.
(WITH EPHP1ASIS ON TIHE USE OF EQUIPMENT' NOW AVAILABLE IN THE CAA
(CAA, Airframe & Eyiiprient Engr. Br.;
WASHINGTON OFFICE-W'-301)
.Prepared for CAA In-service Vibration Measurerient Course, 14-18 May,195i)
The purpose of this report is to acquaint those persons who may
AhSTRACT:
use vibration meastring equipment with the basic principles
iiave occasion t
and limitations of the vibration equipment in general use in the aircraft
This report is also intended to be used to present tackground
industry.
material for a course in instrumentation to he conducted for the benefit
The course will
of the dynamics specialists in the CAA Regional Oifices.
cover the basic principles assoziated with the proper selection, ins.allation
and calibration of vibration measuring equipment, with special emphasis on
the application of the principles to the use of the specific equipment
available at the present time in the Washington Office of the CAA.
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Rosenblith, W. A., & K. N. Stevens
1953
HANDBOOK OF ACOUSTIC NOISE CONTROL,
VOL. II, NOISE AND MAN.
(Wright Air Development Ctr., Wright-Patterson AFB,
Ohio) WADC TR 52-204, June 1953

761
Roscnfel, ova, A. 1959 PRISPEVEK K PATOFYSIOLOGII VIBRACNI NEMOCI (CONTRIBUTION
TO THE PATHOPHYSIOLOGY OF VIBRATION DISEASE)
(Ces'!oslovenska 1Fysiologie, Vol. 8, No. 6, 1959, in Czech.) Trans.: Czechoslovak
Physiology, Praha, CSAV

762
Rosenfeldova, A.
1962 CON"TRIBUTION TO PA1iOPIlYSIOLOGY OF VIBRATIONAL DISEASES
(OCUPATIONAL DISEASES) (Foreign Technology Command, Wright-Patterson AFB, Ohio
FTD-TT 62-538, 20 April 1962, ASTIA AD280939
ABSTRACT:
Applying the plethysmorgraphic method for hand and distal half of
fore-arm we studied the primary and tertiary variations on J6 plate straighteners
sufiering from vibrational disease and 14 nurmal healthy persons.
The plate
straightener is more exposed to vibration and that is why his left hand becomes
afflicted first of all. Plethysmogram changes in the left and right hands cf
afflicted persons are given in dependence upon the working anamnestic data and
upon subjective complaints and then compared with the plethysmograms of healthypersons.

763
Rosmanith, J.
1960
FUNCTIONAL MECHANICAL CHANGES IN THiE MOTOR AND STATIC
APPARATUS IN RELATION TO WORK AND OCCUPATIONS.
Pracov Lek 12:93-8,
March

1960

764
Roth,

E. M.
1955
fDICAL ASPECTS OF TRAVEL IN OUTER SPACE.
Hariard Med. Alurni Bull. 20(4):10-13, July 1955
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765
1955 OB OSNOVNYiH VOPROSAK(H V FIZIOLOGII USKORENIY
Rozenblyum, D. Ye.
(Fundamental Problems in Physiology of Accelerations)
Voyenno-meditsinskiv zhurnal (Moscow) 7: 89-95
See also: AF Technical Intelligence Trans., AFOIN Rept. AF 747345.

766
1935 DIE BEGRENZUNG DFR FLIEGERISCHEN LEISTUNG DURCH DEN MENSCHLICHEN
Ruff, S.
ORGANISMUS (the Limitation of the Flying Performance Because of the
Human Organism)
Luftwehr. (Berlin) 2: 297-300

767

Ruff, S. .1937 DTE LUFTKRANKHEIT (Airsickness)
Luftfahrtmedizinische Abhandlungen (Leipzig) 1: 277-285

768
Ru!t,

EIGENFREQUENZANREGUGNLUFTGEFULLTER
1954
H1.11. and U. Pormmerening.
( Excitation of inherent frequency resonance in air-filled
KORPERHOHLEN.
Arch. Phys. Therap. 6:442-448
body cavities.)

769
THE EFFECT OF VIBRATION ON SECRETORY ACTIVITY OF THE
1959
Ryumin, V.P.
(Viliyanii vabratsii na sekretsiyu zheludka sobaki.)
DOGS STOM.ACH.
Trudy Perm.

Med.

Inst.

AISTRACT: The investigations were carried out by means of Morodovtsev's
It was found that
method on 2 dogs, and on a third with a pavolo pouch.
av-plication of vibrations (electromagnetic vibrator producing 100 cps, 0.15
locally to the gastric area stimulate gastric secretion and
rmxamplitude)
The effect is less
rL-ults in an increased acidity of the juice produced.
is actually taking
digestion
when
stronger
and
empty
is
mrarked when the stomach
place.

//
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770
Sadoff,

M.,

N.M.

McFadden,

& D.R.

Heinle

1961

A STUDY OF LONGITUDINAL

CONTROL PROBLEMS AT LOW AND NEXATIVE DAMPING AND STABILITY WITH EMHASIS
ON EFFECTS OF MOTION CUES (Ames Research Center, Moffett Field,
IhASA N62-70922.
NASA Technical Note D-348, Jan. 1961.

Calif.)

An investigaticn was conducted in several types of simulators,
ABSTRACT:
including the Johnsville centrifuge, and in flight to assess the effects of
incomplete or spurious motion cues on pilot opinion and task performance over
Most of the tests were
a wide range of longitudinal short-period dynamics.
conducted with a conventional center stick; however, a brief evaluation in'
the centrifuge of a pencil type side-arm rontroller was also made.

4

771
RIDE AND VIBRATION DATA - A SET
SAE Riding Comfort Research eommittee 1.950
OF REFERENCE CHARTS (Special Publications Dept. (SP-6), SAE, Inc., 29 W. 39th
St., New York 18, N.Y.

772
S.

A.

1959
E.
1959 S.A.E.

RIDE AND VIBRATION TERMINOLOGY
(New York: S. A. E., 1959)
Handbook

718:722

773
1877 DE L'ANEMIE ET DE LA CONGESTION CEREBRALE PROVOQUEE
Salathe, A.
MECANIQUEMENT CHEZ LES ANIMAUX PAR L'ATTITUDE VERTICALE OU PAR UN
(Concerning Anemia and the Cerebral Congestion
MOUVEMENT GIRATOIRE
Mechanically Caused in Animals by Vertical Position or by a GyratoryI
Motion)
3: 251-272
Physiol. Exper.

-
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774
Salb, O.G. and R .E. Strum 1942 INSTRUMENT USEFUL IN THE ANALYSIS OF VIBRATION
IN OGANIZED LIVING TISSUE, U.S. Patent 2,294,015

775
GENERAL SYSTEMIC ACUTE AND CHRONIC DISORDERS
1951
Salter, L.C.
RESULTING FROM TRACTOR RIDING.
(A survey among 1800 general practitioners in Iowa. July, 1951)

776
Sasagawa,

SMem.

K. 1938 INFLUENCE OF ULTRA-ACOUSTIC WAVES ON LIVING ORGANISMS Isikawa
Vol. '182-199

777
Sasagawa, K. 1940 EFFECT OF ULTRASONIC WAVES ON LIVING ORGANISMS Japan. J. Med.
Sci. III. Biophysics 6:131-132

778
Sato, M.
In.

1961
J.

RESPONSE OF PACINIAN CORPUSCLES TO SINUSOIDAL VIBRATION.

Physiol. (London)

159:391-409, December 1961.

779
VIBRATION AS REINFORCER FOR INFANT CHILDREN.
1960
Schaefer, H.H.
April 1960
J. Exp. Anal Behavior 3,160,
780
A REPRESENTATIVE BIBLIOGRAPHY OF RESEARCH
1959
Schaefer, V. H., & R. G. Ulmer
(Army Medical Research Lab., Fort
IN LOW-FREQUENCY MECHANICAL VIBRATION.
AMRL Proj. No. 6-95-20-001-05; Rept. No. 405; ASTIA AD-228 941;
Knox, Ky.)
12 Nov. 1959

ABSTRACT: Object - It was desired to provide a collection of basic and representative publications in the field of low-frequency mechanical vibration.
Results- Following a survey of research in the area, and extensive bibliography has been assembled.

-
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781
Schaefer, V.H.,

H.3. Link,

3. U. Farrar, and D Wiens; and D.H. xost

1959

LETHALITY IN RATS AS A FUNCTION OF FREQUENCY IN CONSTANT-DISPLACEMENT
VIBRATION. USAMRL Report No. 390

4

ABSTRACT: Restrained rats died significantly more quickly as frequency
increased.
Variability in lethal time decreased as frequency increased,
Heart
and lung hemorrhages were frequently observed; pulmonary atelectasis, emphysema
and edema and gastrointestinal hemorrhages were found occasionally. There was
some evidence of age and sex differences in susceptibility to vibration.
Castration increased the survival time in male rats. Range 10-45 cps at 0.25
in.
Females' tend to be more resistant than males.

782
Schaefer, V. H., R. G. Ulmer, & H. J. Link
1959
SOME BEHAVIORAL AND PHYSIOLOGICAL STUDIES IN VIBRATION.
(Army Medical Research Laboratory, Fort Knox,
Ky.)
Proj. No. 6-95-20-001; Rept. No. 389; ASTIA AD-218 075; June 12, 1959
ABSTRACT:
Data were obtained on behavioral and physiological effects of wholebody vibration.
Vibrated rats ate less, weighed less, required more food to
maintain a given weight level, were less active, and ran more slowly in several
-situations to food rewards than non-vibrated controls.
Testicular atrophy and
myocardial hemorrhages were observed in some of the vibrated animals. The
majority of the results support an interpretation of vibration as producing a
marked but transitory general organismic debility. Other highly important effects,,
however, seem permanent and irreversible.
(AUTHOR)
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Schaefer, V.H.. H.J. Link, J.U. Farrar, D. Wiens and J.M. Dinsmore 1959
LETHALITY IN RATS AS A FUNCTION OF FREQUENCY IN CONSTANT - DISPLACEMENT
VIBRATION (U.S. Army Medical Research Labs., Ft. Knox, Kentucky) Report No.
390, 20 June, 1959
ABSTRACT:
It was the purpose of this research to stud-, the relationship between
frequency of constant-displacement whole-body vibration and lethal exposure
time.
It was also desired to investigate pathological effects of vibration.

(

-
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784

Schafer, H. C.
1963
VIBRATION STUDIES FOR JET FIGHTER AND ATTACK
BOMBER AIRCRAFT INSTRUMENTATION
(U. S. Naval Ordnance Test Station, China Lake, Calif.)
NOTS TP 3026
February 1963
ASTIA AD297 924
ABSTRACT:
Data on the total vibration enviro-nment of the instrumentation of
four Air Force century-series fighters and two Navy carrier-type jet fighter
or light attack bomber aircraft are reviewed: These data are combined to
represent a composite aircraft for the study of the vibration environment
of instrument sensors and indicators for aircraft in these categories.
The
location zones of the instrument modules in the aircraft are taken into
account, and vibration levels with respect to particular zones are discussed.
The study indicates the need for additional data to be used in establishing
typical vibration levels for aircraft instrumentation.

785
Schmidt, I.
1938
BIBLIOGRAPHIE DER LUFTFAIIRTMEDIZIN.
Aviation M,'dicine)
(Berlin:
J. Springer, 1938)

(Bibliography

of

AiST7RACT:
The firit
volume of an important bibliography, covering t,,, literature
in aviation medicine and high-altitude research up to the end of the yker 1936.
Constitutes a survey of world' literature on the subjects of psychophysiology of
the flier,
;,ltituue research, acceleration research (including centrifugal forces,
parachute ;umping, and air sickness), accidents, e-ffects of sound, fatigue,
flying sickness, flying fitness and aviation hygiene.

786
Schmidt, I.
19)43
1IIlLIO;GRAPIIIE DER LUFTFAIIRTEIJDIZI..
Z',.I'ITF FOLGE.
ElSE
ZUSA•2.•STiC1IUNG VON ARBEITEN UBER LUFTFAIIRTKIEDIZIN UND GPF:'ZGEBIETE, 1937
11IS
1:,'')1" 1940:
(Bibliography of Aviation Medicine, Part Two).
Lufttlihrw-,'.di:,in Vol. 8, No. 1, March 1943.
ABSTRACT:
The second volume of an important bibliography, covering,, Lhe litcra ture in aviaLion medicine a-! ' high-altitude research through the yt.ars 1.937 to
the end of 1940.
Constitu
a survey of world literature on the, subjects of
psychophysiology of the f.,er,
altitude research, acceleration research (including centrifugal forces, parachute jumping, and air sickness), accidents, effects
of sound, fatigue, flying sickness, flying fitness and aviation hygiene.
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787
Schmidt, I.
1948
BIBLIOGRAPHY OF AVIATION MEDICINE.
VOLUME III.
(School of Aviaticn Medicine,.Randolph Air Force Base, Texas)

(Incopletce)

ABSTRACT:
A compilation of reports pertaining to Aviation Medicine and its
borderline fields, covering the years 1941 through 1945, and including supplementary references for the year 1940.
After thŽ.prcsent material had been supplemented above all by Anglo-American
literature, it was supposed to be published as the third volume of the "Bibliographic der Ltiftfahrtmedizin".
But the war preVented its
completion.
As w,
believe that these references will be of interest to many an aeromedical scientist,
they will be disseminated for public use.
The references concern first
of all
German publications, but include also those foreign papers which have been
accessible.
Anglo-American references have been omitted, since they are all
listed in the "Bibliography of Aviation Medicine" by E. C. Hoff and J. F. Fulton.

788
Schmitt, F.O., Olson, A.R. and C.H. Johnson
1928 EFFECTS OF HIGH FREQUENCY
SOUND-WAVES ON PROTOPLASM Proc. Soc. Exptl. Biol. Med. 25:718-720
See Also:
Biol. Abstr. 6:24732 (1932)

789
Schmitt,

F. 0., & B. Uhlemeyer
ULTRASONIC RADIATION.

1930
Proc.

THE MECHANISM OF THE LETHAL EFFECTS OF
Soc. Exp.
Biol. & Med. 27:626-628

790
Schmitt, F.O., A.R. Olson, and C.H. Johnson 1932
EFFECTS OF HIGH FREQUENCI
SOUND WAVES ON PROTOPLASM Biol. Abstr. 6:24732
See Alen': Proc. Soc. Exptl. Biol. Med. 25:718-720

791
Schmitz, M.A.
1957 THE PSYCHOLOGICAL ASPECTS OF FARM WORK EFFICIENCY
Boxtrom Research Laboratories
Report No. 125
Also:
Paper, American Society of Agricultural Engineers, Chicago, Illinois,
December 16, 1957.
ASAE paper no. 57-621
AISTRACT:
The author briefly summarizes much of what is known to date that
could be applied to the farm tractor-farmer system and then covers rather
thoroughly one of these variables that is now being studied in his laboratoty.

I

"
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The variable concentrated on in this paper is that of vibration.
Past research
over a wide range of frequencies and intensities of vibration have shown that
mants physiological and psychomotor performance is generally affected by vibration.
The present research is concentrated in the range of frequencies from
one to seven cycles per second with amplitudes ranging from 3/16 inch to
1-1/8 inch.
This range has been chosen on the basis of distributions reported
by Simons and Radke as being typical of vibrations measured on rubber tired
tractors and trucks.
When man sits
on a vibrating source he automatically
deprives himself of a natural vibration isolator - his legs and feet, which
isolate him very well from shock and from vibration frequencies over I-J cps.
Tests on the vibration in farm equipment seats show the following, trends:
(1) visual acuity may be impaired up to 20%; (2) ability to perceive depth may
be affected; (3) the ability to balance oneself'may be impaired; (4) ability
to track and keen constant foot pressure on a foot pedal shows greater error;
(5) reaction ttme may be increased.

792
Schmitz, M.A.
1958-1959
EFFECT OF LOW FREQUENCY HIGH AMPLITUDE WHOLE
BODY VIBRATION ON HUMAN PERFORMANCE.
(Bostrom Research Laboratories,
Milwaukee, Wisconsin)
Progress Report No. 2,
Contract no. DA-49-007-MD-797
ABSTRACT:
The problems under investigation were:
Do relatively low frequency
and high amplitude vertical vibration (of the type found in work vehicles)
affect human psychomotor performance?; What types of performance are affected%;
How are these responses affected by exposure time?
Eighteen human subjects were exposed to vibrations,(while seated on a
wooden chair on a mechanical shake table) of 2.5 and 3.5 cps frequency at 2
displacements (4 conditions total) for 90 minute periods.
Their performance
was compared to a no-vibration condition on the following tests:
Hand Tremor;
VisudlActlity; Compensatory Tracking; Foot Pressure Constancy; Foot Reaction
Time; and Body Equilibrium.
Results show a significant dectement in performance
for visual acuity, compensatory tracking, and foot pressure constancy.
No
significant changes were observed for hand tremor, foot reaction time or body
equilibrium test measures.
The performance decrements appear to be a direct function of the vibration
stimulus.
No reliable change in perfirmance for any of the measures was observed
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Schmitz, M.A.-, and A.K. -Simons - 1959 MAN'S RESPONSETO LO=NEQUENCY VIBRATION
(Amer. Soc. of Mech. Engineers (ASME), Bostrom Research Labs, Milwaukee,
Wisconsin) November 1959%, Report No. 59-A-200.
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1959 THE EFFECT OF LOW FREQUENCY, HIGH AMPLITUDE VIBRATION ON
Schmitz, M.A.
HUMAN PERFORMANCE (Bostrom Research Laboratories, Dept.-of Army, Washington
25, D.C., Office of the Surgeon Gen.)' Progress Report No. 21, January 1960,

AD 218 201.

795
MAN'S RESPONSE TO LOW-FREQUENCY VIBRATION
1959
Schnitz,, M.A. and A.K. Simons
ASME Publication, Paper No. 59-A-200,
Wisc.)
Milwaukee,
Lab.
Res.
(Bostrom
Nov. 1959.
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Schmitz, M.A., A.K. Simons, & C.A. Boettcher 1960 THE EFFECT OF LOW FREQUENCY,
HIGH AMPLITUDE WHOLE BODY VERTICAL VIBRATION ON HUMAN PERFORMANCE.

(Bostrom Research Labs., Milwaukee, Wis.)
007-md-797; Jan 31,

1961.

Rept. No.

130; Contract DA 49-

ASTIA AD 241 792.

The problem investigated was essentially one of determining whether
ABSTRACT:
certain performances of humans would be affected by low frequency, high amplitude, vertical vibration; and if so, to what degree: and whether exposure time
This type of vibration is found in most ground
plays a significant role.
General conclusions based upon three studies are that whole body,
vehicles.
low frequency, large amplitude, vertical vibration appears to: (1) increase
error for compensatory tracking tasks during vibration as compared to control
(2) increase error for a constant foot pressure task as a. function of
trials;
frequency and intensity of vibration; (3) increase reaction time only after
vibration ceases and is negatively correlated with input intensity; and (4)
Exploratory physiological
impair visual acuity as compared to control trials.
(Author)
studies with three dogs and one human are described.

I
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1959 THE EFFECT OF LOW FREQUENCY, HIGH AMPLITUDE WHOLE BODY
Schmitz, M.A.
VERTICAL VIBRATION ON HUMAN PERFORMANCE (Bostrim Research Laboratories,
ASTIA AD 218 201
Milwaukee, Wisc.) Rept. no. .128, Sept. 24, 1959.

NOTE: CARl

P&S 30.1

Eighteen human subjects were exposed to vibrations of 2.5 and 3.5
ABSTRACT:
Pre and post control
at 2 displacements for 90 minute periods.
frequency
cps.
-_
The-ir performance
measures were also taken before and after each test session.
(I) Hand
was compared to a no-vibration condition on the following tests:

I
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Tremor; (2) Visual Acuity; (3) Compensatory Tracking; (4) Foot Pressure Constance
(5) Foot Reaction Time and (6) Body Equilibrium. Resuits show a significant
decrement in performance for visual acuity, compensatory tracking, and foot
pressure constancy. No significant changes were observed for hand tremor, foot
The performance decrements
reaction time or body equilibrium test measures.
No reliable change
appear to be a direct function of the vibration stimulus.
in performance for any of the measures was observed for length of time exposed.
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SOME PHYSIOLOGICAL EFFECTS OF LOW
1960
Schmitz, M.A. and C.A. Boettcher.
ASME Paper No. 60-Prod. 17
FREQUENCY, HIGH AMPLITUDE VIBRATION.
May 1960.
Wis.)
Milwaukee,
Labs,
(Bostrom Research
has led him to make use
place
to
place
from
move
to
need
ABSTRACT: Man's
of various modes of transportation which have one factor in common, viz., whole
body vibration in the range of 1-8 cps. This environmental variable has
produced a need for research to determine its physiological effects on man.
The present investigation was conducted in compliance with, this need.
One human subject and 3 dogs were exposed to frequencies in the 1-8
and the following physiological measures taken on the three dogs: a)
pressure in the right atrium of the heart; b) blood pressure in the
ventricle of the heart; c) blood pressure in the left ventricle of
d) blood pressure in the aorta at heart level; e) heart rate, and f)
output.

cps range
blood
right
the heart;
cardiac

The
Blood pressure and bhart rate were measures taken on the human subject.
results of the exploratory physiological studies in general showed evidence
1) an increase in systolic and a decrease in
of the following changes;
2) an
diastolic pressure in the aorta, and right atrium in anesthetized dogs.
increase'in systolic pressure in man, but no appreciable change in diastolic
4) large variations in pulse
3) an increase in cardiac output.
pressure.
rate. All changes appeared to
in
heart
pressure. And 5) no appreciable change
be a function of frequency of vibration as well as intensity of vibration.
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THE EFFECT OF LOW
1960
Schmitz, M. A., A. K. Simons, & C. A. Boettcher
FRLQUENCY, HIGH AMPLITUDE WHOLE BODY VERTICAL VIBRATION ON HUMAN PERFORMANCE.
(Bostrom Research Labs., Milwaukee, Wisc.) Final Rept. 1 Apr. 1957 - 31 Jan.,
1960; Rept. No. 130; Contract DA 49-007-md-797; ASTIA AD-241 792
ABSTRACT:

The problem investigated was essentially one of determining whether

certain performances of humans would be affected by low frequency,

high amplitude,

vertical vibration; and if so, to what degree; and whether exposure time plays
This type of vibration is found in most ground vehicles.
a significant role.
General conclusions based upon three studies are that whole body, low frequency,

2,114 -

large amplitude, vertical vibration appears to: (1) increase error for compensatory tracking tasks during vibration as compared to control trials; (2) increase
error for a constant foot pressure task as a function of frequency and intensity
of vibration; (3) increase reaction time only after' vibration ceases and is
negatively correlated with input intensity; and (4) impair visual acuity as
compared to control trials., Exploratory physiological studies with three dogs
(AUTHOR)
and one human are described.

800
Schneider,' O.

1955

THE FOURTH COCGRESS OF THE FRENCH LANGUAGE SECTION OF THE

INTERNATIONAL AERO-MEDICAL ASSOCIATION
Office of Naval Research, London.
ASTIA AD 82 711

Technical Rept.

No. ONRL-III-55,

Oct.

27,

1955

ABSTRACT: The Fourth Congress of the French Language Section of the Association
met in Paris 27-30. September 1955. The morning'programs were devoted to
discussions of special topics, including noise and vibration effects, aeronautics
aspects of gastro-duodenal ulcer and pulmonary tuberculosis, and tropical diseases of importance in. aviation. Afternoon sessions were devoted to a wide
variety of aero-medical subjects.
At the close of the Congress, the French
Language Section voted to reconstitute itself as the European Section, with the
aim of increasing the scope of its activities. The 1956 Congress will meet in
the Netherlands at a place as yet undecided, and'the 1957 Congress is scheduled
for one of the Scandinavian countries.
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Schmitz, M.A., A.K. Simons, and C.A. Boettcher
1961
THE EFFECT OF LOW
FREQUENCY, HIGH AMPLITUDE WHOLE BODY VERTICAL VIBRATION ON-HUMAN PERFORM-.
ANCE.
(Bostrom Research Laboratories , Milwaukee, Wisconsin) Final report,
Contract #DA-49-007-MD-797, January 31, 1961
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Scholtz,

G.

1935

AKTUELLE FRAGEN DER PHYSIOLOGIE DES FLIEGENS

About the Physiology of Flying)
Deutsche Medizinische Wochenschrift (Stuttgart) 61: 780

(Actual Questions
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803
Schreiber, V.
1950
PUSOBENI MECHANICKYCH OTRESU NA ENDOKRINNI SYSTKN.
( The effect of mechanical vibration on the endocrine system.)
Pracotmi lek. 2:153-165

804
Schreiber, V.
PART I.

1950
THE EFFECT OF MECHANICAL SHAKING ON THE ENDOCRINE SYSTEM,
Pracovni'Lekarstvi (Czech.) 4:153

805'
1947 THE PHYSICAL BASIS OF BIOLOGICAL AND THERAPEUTIC EFFECTS OF
Schreuer, E.
ULTRASONICS Aerzil. Forsch 1:118-121

806
1953 PERTINENT STUDIES OF HUMAN TO ACCELERATIO"
Schroeder, H.A.
Shock and Vibration Bulletin No. 19

807
Schwichtenberg, .A.H.
1960 SPACE MEDICINE AND ASTRONAUT SELECTION
Minnesota Med.
43(12): 797-812
Dec. 1960

ABSTRACT:
In a manned space flight project, there is an interdependence in the
fields of medicine, design engineering, and human engineering.
The author
describes the physicai tests given during the selection of astronauts.
He
suggests that the ksowle~ge and experience gained froua research in aviation
medicine be applied to the general medical practice.
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Sebek, Jan, Valja Styblova
1959
VEGETATIVNI ZMENY U ONEMOCNENI Z VIBRACI
(VEGETATIVE CHANGES IN THE EFFECTS OF VIBRATION)
(Casopis Lekaru Ceskych, Vol. 98/1959, No. 25, 1959, in Czech. ) Summary in:
Russian, English, French
ABSTRACT:
This is a preliminary report of the vegetative disturbances in
150 various types of workers, with particular attention to the types of v 2 rk
in the various sub-groups.
There was a vegetative sympotomatology in 63 Yo,
in particular vasomotor, thermal and sudomotor with vascular pain, various
generalized changes, to which attention is given in the present article, while
trorhic changes will be concentrated on later.
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009
Selye, H.
(ATA,

1950
THE PHYSIOLOGY AND PAThOLOGY OF EXPOSURE TO STRESS.
Inc., Montreal, Canada)

810
Serbin, Hyman
1953
EFFECT OF FREE BODY MOTION ON FLUTTER.
(Hyman Serbin) AF Technical Rept. No. 5988; Contract AF 33(038)11067;
ASTIA AD-14 070; Jan. 1953
ABSTRACT: The problem considered is that of the longitudinal, short-period
oscillations of aircraft and missiles in which an additional, elastic bending
Both dynamic flutter stability
participates to overcome the rigid body damping.
and classical dynamic stability analyses are made of an elastic missile. The
analyses indicated that the longitudinal dynamic instability of a body stabilized
by a lifting surface which is flexible in bending can be predicted either by
flutter theory or the classical dynamic stability theory which includes aeroelasForaircraft or missiles with only one liftiag surface, the most
tic beiding.
critical configurations from the standpoint of low-frequency instability were
those with highwing loadings, the body mass concentrated near the center of
gravity, and the lifting surface located between 1 to 2 chord lengths behind
the center of gravity.
Increasing the sweepback angle of the lifting surfaces,
while keeping the static stability constant, raises the instability speed.
The
instability is almost eliminated by adding a rigid tail behind the lifting
surface.
An equation is presented which approximately predicts the critical
(ASTIA)
instability speed for a body with one unswept lifting surface.
811
Semotan, J.
1961 VYZAM DUSEVNI HYGIENY V ASTRONAUTICE
MENTAL HYGIENE IN ASTRONAUTICS)
Cekoslov. Psychiat.
(Prague)
57(l): 61-69,, Jan. 1961.
summnary.

(THE IMPORTANCE OF
In Czech. with English

ABSTRACT: Possible damage to the mental facilities of astronauts during space
flight is discussed in this article.
The dangerous influences include weightlessness, accoleration and deceleration, noise, vibration and isolation.
The author
suggests a psychogenic approach to the selection of spacemen.
He also desc, ,bes
the present and future research for the preservation and developmenL of mental
health in the space crew.
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Shablin, V.A.
1961,
THE INFLUENCE OF ANGULAR DISPLACEMENT OF A JOLTING
NATURE ON THE HUMAN BODY.
(0 Viliyanii Na Organizm Cheloveka uglovykh
"r .,meschenii Tolchkoobraznogo Khuraktera) Gi-ena i sanitariya (USSR)
Zu: 46-51

ABSTRACT: Some observations on 10 healthy persons 20 to 22 years indicated
that the nature of functional changes in the body depends on the frequency of
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Angular displaceangular displacements, the number and magnitude of the 'Jolts.
nents with a frequency of 23 per minute (0.38 cps) and an amplitude of 60
where the jolts were 13 per minute and an acceleration of 1.5 g acting on the
human body for 2 hours originally changes the functional condition of the
Bradycardia is noted in the cardiovestibular apparatus and its excitability.
With the increase in
vascular system after the effect of these vibrations.
the rate of angular displacement from 23 to 48 per minute (0.8 cps) keeping
other physical factors constant there is an increase in volume of pulmonary
ventilation (to 174%) oxygen consumption (162% energy expenditure of the body
Under these conditions which are otherwise the same the increase in
(177%).
the number of jolts per minute with simultaneous although slight increase in
Along with the changes mentioned leads to
their magnitude from 1.0 to 2.0 g.
distinct phenomena of cardio-vascular and nervous system excitation.
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Shabalin, V. A.
1962
0 KHARAKTERE IZMENENIIA USLOVNOREFLEKTORNYKH REAKTSII
LIUDEI PRI VOZDEISTVII OKISI UGLERODA I VIBRATSII
(ON THE CHARACTERISTICS
OF CHANGES IN THE CONDITIONED REFLEX REACTIONS IN PEOPLE DURING THE ACTION
OF CARBON MONOXIDE AND VIBRATION)
Biulleten' eksperimental' noi biologii i
meditsiny (Moskva) 53(l):45-47, Jan. 1962
ABSTRACT: Conditioned reflexes (CR) were elaborated in four groups of 9 subjects
each, as follows: (a) Group I--blinking to sound as the conditioned stimulus (CS)
and air blast as the unconditioned stimulus (UCS); (b) Group Il--motor CR's
(according to A. G. Ivanov Smolenskii) with speech reinforcement to yellow and
green lights as the positive stimulus and red light as the negative stimulus;
(c) Group Ill--latencies of reactions to sound and color signals during electrical stimulation of the skin on the forearm'; and (d) Group IV--simple reaction
times registered to the appearance of colored stimuli without UCS reinforcement.
Experimental conditions involved a 15-20 min. exposure to carbon monoxide in concentrations up to 2.5 mg./liter, and vibrations of 15-18 jolts per minute at an
impact level of 1.5-2 g.
Under both conditions variability of CR latencies was
considerably reduced, suggesting lowered functional mobility ¶f the cortical
processes.
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Sherrick, C. E., Jr. May 1953 VARIABLES AFFECTING SENSITIVITY OF THE HUMAN SKIN
TO MECHANICAL VIBRATION.
Reprint from J. Experimental Psychology
45(5)273-282;
NOTE: CARI P&S 30.1
ABSTRACT: An examination was made of the role of the skin as a mechanical
system in producing the usual U-shaped sensitivity curve to vibration as a function
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It was assumed that the receptors senqitive to mechanical vibration
of frequency.
do not respond selectively to frequency and that either skin or bony tissue
possesses mechanical characteristics such that it has a natural period of vibration#
accompanied by maximum spread of disturbance, in the frequency region of 100
Hypotheses based on the above assumption were tested experimentally
to 300 cy./sec.
and it was concluded that: (a) Both skin and bony tissue may have resonant
(b) The
points within the usual ftequency range of vibrotactile investigation.
conductivity of skin is maximal at the frequency of greatest vibratory sensitivity,
(c) Mechanics
and bony tissue is more efficient in the propagation of disturbances.
impedance is minimal at the frequency of greatest sensitivity, and bony tissue
The
shows a more sharply tuned resonance curve than relatively bone-free areas.
results of other investigators were discussed in the light of the present research,
and it was concluded that more extensive research on sensitivitv of Pressure
"spots" and on the physical characteristics of the skin may reveal the cause of
the lack of agreement of results at present in the literature.
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1962 ELEKTROENTSEFALOGRAFICHESKIE ISSLEDOVANIIA PRI VIBRATSIONNOI
Shpil'berg, P.I.
BOLEZNI, OBUSLOVLENNOI VOZDEISTVIEM OBSHCHEI VIBRATSII (ELECTROENCEPHALOGRAPHIC STUDIES OF VIBRATION SICKNESS CAUSED jvY THE ACTION OF GENERAL
VIBRATION
April
Gigiena truda i profesbional'nye zabolevaniia (Moskva), 6 (4): 14-22.
In Russian, with English summary (p. 22)
1962.
ABSTRACT: Electroencephalographic inv~stigation of 105 cases of vibration
sickness showed diffuse or bilateral encephalugraphic changes in the majority
The EEG were characterized
of the cases and localized changes in a few cases.
Synchronized waves
waves.
delta
rarely
waves,
by synchronized alpha and theta
hyperventilation.
e.g.,
provocation,
upon
or
rest
at
appeared
in form of spindles
External stimuli resulted in prolonged
Sometimes the waves were continuous.
Alpha waves were obtained chiefly from occipital area,
latency of the respoi.e.
while theta waves were derived from the sincipito-temporal areas or occurred
In some patients the EEG shifts were reversible while in others they
diffusely.
persisted even after removal of the vibration hazard.
816
ROENTGENOLOGICAL DATA ON CHANGES IN THE
1962
Shchelkunov, I. P.
OSTEOARTICULAR SYSTEM DURING VIBRATION IN DYNAMICS.
In
Ortop. Travm. Protez. 23:42-48, July 1962 (Russian)
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Simons, A.K.
1951 TRACTOR RIDE RESEARCH
Paper: Society of Auto. Engineers National Tractor Meeting, 10-13, Sept.
S.A.E. Preprint 653
See also: Society of Automobile Engineers Transactions, April 1952,
Pp. 357-364
Note: CARI P&S,30.1

1951

ABSTRACT:
It cannot be over emphasized that the job the tractor must do, the
position of the seat on the tractor, and the posture of the body in the seat
will all affect tractor seat suspension design.
One scientific approach to the
problem is to (I) record the absolute tractor motion in all 3 directions
simultaneously while the field operation is in progress, (2) subsequently
analyze those records in the light of human tolerances and (3) design the seat
suspension to isolate against the objectionable part of this motion.
The use
of such electronic equipment opens up new fields of investigation to the suspension engineer and the medical profession to determine physical and human responses
to all conditions of motion. The challenge is to the seating engineer to try
to devise a seat suspension that will do as good a job in isolating vibration
and supporting his body as do hi. own legs without that unfortunate adjunct of
becoming fatigued.
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Simons, A.K.
1952
SAE Transactions,

TRACTOR RIDE RESEARCH.
6: 357-364

ABSTRACT:
The results of these studies revealec:
a) the test course ride
typified plowing and discing operations,
b) the predominance of all motion
was near the natural frequency of the tractor ir the vertical and transverse
directions,
c) the accelerations were consistartly beyond Jacklin's disturbing comfort level in the vertical and transverse directions and occasionally
in the longitudinal direction,
d) the need for reducing transverse and
vertical'4ibrations appeared to be mutually desirable.

819
Simons, A.K.

1955

HEALTH T'AZARDS OF ROUGH RIDING VEHICLES

(Bostrom Research Laboratories,

Milwaukee,

Wisconsin) Rept # 113, July 1955.

See also Report to Commission on Accidental Trauma,

Dept.

of Defense.

ABSTRACT:
In spite of mounting evidence that truck and tractor riding conditions
are undesirable, investigations studying human reactions in the vibration range

/
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Simons, A.K., A.O. Radke & W.C. Oswald

1956 A STUDY OF "TRUCK RIDE"
CHARACTERISTICS OF STANDARD CUSHION VS. SUSPENSION TYPE SEATS IN
MILITARY VEHICLES
Detroit Arsenal and Aberdeen Proving Ground
Contract No. DA-ll-022-ORD-1999;
ORD Project TTI-696; DA Project 5T7201001; Sub-Directive C,405330-1l-80802.
Rept. No. 118, 16 March 1956.
ABSTRACT: The purpose of this study was to electronically record and compare
the "truck ride" (1-8 cps) felt by the truck driver in a standard seat cushion
assembly and suspensio~i seats installed in a rubber-tired military truck and
driver over permanent test courses at the Aberdeen Proving Ground.
Truck acceleration level&s"i the vertical, transverse and longitudinal directions
were found to exceed the "intolerable" and "uncomfortable" limits suggested by
The standard driver's cushion
vibration table studies in Europe and the U.S.A.
seat amplified vertical basic truck motions (I•-6 cps), transmitting an average
of 124% of the vehicle vibration intensity to the driver's bel.t on the Belgian
The assistant driver's seat averaged 139%
block and staggered bump courses.
transmission.
The suspension seats attenuated the basic truck motions (1ý-6 cps)
to the extent of transmitting an average of 807. of the truck vibration intensity

821
1956
MECHANICAL RESPONSE OF THE HUMAN BODY TO WHEELED
Simont, A.K.
VEHICLE VIBRATION, 1-6 CPS.
(Paper presented at the 4th Annual Conf.
of Human Engineers, New York University, Sept. 17, 18, 1956)
Bostrom Res. Labs. Rept. no. 121

Laboratory ibration table studies on man in a rigid seat reveal
ABSTRACT:
man's gross natural frequency of about 4 cps and the different responses of
man's head, neck and belt and the effect of muscle tone.
The truck driver exerts physical effort to control his "ride" when vibration
isolation is not provided.
This human effort is minimized and vibration
isolation achieved only when the predominant vehicle frequencies are avoided in
truck seat design.

Research should be accelerated on the effects of truck "ride and vibration" (I8 cps) on the health,

safety and efficiency of the soldier-driver and passenger.

"
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to the driver's belt for suspension A (69. for suspension B), over 'the same
test courses.
These field test results correlate with performances determined
in laboratory vibration table studies of man on the standard and suspension
type seats.
This correlation is important because laboratory vibration table
studies are easier to make and are subject to greater experimental controls.
Laboratory vibration studies on man in a rigid seat were made (0-6cps) which
show the different responses of man's head, neck and belt and the gross effects
of variation in muscle tension,
Some theories are presented on man's expenditure of energy in holding onto
steering wheel and pushing into back cushion to reduce the amplifying eff-ct
of conventional cushions.
The serious lack of data throughout the world on
man'a short and long term reaction to vibrations in the 1-8 cps range is emphasized.
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Simons, A.K. & M.A. Schmitz
1957-58
THE EFFECT OF LOW FREQUENCY,
HIGH AMPLITUDE WHOLE BODY VIBRATION ON HUMAN PERFORMANCE.
(Research & DevelopmentDivision, Office of the Surgeon General
Dept. of the Army, Washington, D.C.)
Progress Report No. 1
April 1, 1957 - Jan. 31, 1958.
ASTIA AD 157 778

ABSTRACT:
Two sets of five subjects each were used for the exploratory phase
of this research.
Variables explored included:
1) Tapping rate; 2) Hand
reaction time; 3) Hand tremor; 4) Body sway; 5) Mental addition; 6)Depth
perception; 7) Visual acuity; 8) Tracking; 9) Foot pressure constancy; and
10) Foot reaction time.
Each subject, during this pilot phase of the project, was exposed to two
vibration conditions and a control condition in a random order.
The vibration
conditions were i) 2.5 cycles per aecond with a full amplitude of 1/2 inch
giving an intensity level of .17 g acceleration; and 2) 3.5 cycles per second
with a full amplitude of 1/2 inch giving an intensity of .31 g acceleration.
Measures were taken "efore, at intervals during, and after the two vibration
conditions and the control condition.
All subjects were tested on a shake

823
Simons, A.K.
1916 MECHANICAL RESPONSE OF THE HUMAN BODY TO WHEELED VEHICLE
VIBRATION, 1-6 CPS
(This is a sumnary of Report #118, Sept, 1956)
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THE EFFECT OF LOW FREQUENCY, HIGH AMPLI1958
Simons, A. K., & M. A. Schmitz
(Bostrom Research Labs.,
TUDE WHOLE BODY VIBRATION ON HUMAN PERFORMANCE.
Progress Rept. No. 1, 1 Apr. 1957 - 31 Jan. 1958; Contract
Milwaukee, Wisc.)
DA 49-007-md-797; ASTIA AD-157 778
I) Does low frequency, relatively
ABSTRACT: The problem under investigation is:
2) What kinds of per
high amplitude vertical vibration affect human performance?;
formance does it affect?; and 3) What are the effects as a function of time
exposed? Two sets of five subjects each were used for the exploratory phase of
2) Hand reaction
1) Tapping rate;
Variables explored included:
the research.
time; 3) Hand tremor; 4) Body sway; 5) Mental addition'; 6) Depth perception;
7) Visual acuity; 8) Tracking; 9) Foot pressure constancy; and 10) Foot reaction
Each subject, during this pilot phase of the project, was exposed to two
time.
The vibration
vibration conditions and a control condition in a random order.
conditions were 1) 2.5 cycles per second with a full amplitude of 1/2 inch giving
and 2) 3.5 cycles'per second with a
an intensity level of .17 g acceleration;
full amplitude of 1/2 inch giving an intensity level of .31 g acceleration.
Measures were taken before, at intervals during, and after the two vibration
All subjects were tested on a shake table
conditions and the control condition.
while seated on a wooden contoured chair. Results appear to show trends toward
table while seated on a wooden contoured chair.
Results appear to show trends toward decrement in performance in: 1) Hand
reaction time; 2) Body sway: 3) Depth perception; 4) Visual acuity; 5).
Tracking: and 6) Foot pressure constancy.
These variables have been chosen for further, study using a sample of 20
This study is now underway and whether
vale university students as subjects.
these trends hold and become conclusions depends upon data now being collected

4

3) Depth
sway;
decrement in performance in: I) Hand reaction time; 2) Body
constancy.
pressure
Foot
6)
and
Tracking;
5)
4) Visual acuity;
perception;
a sample-of 20 male
These variables have been chosen for further study using
(AUTHOR)
university students as subjects.
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1961
MANNED SPACE FLIGHT PROBLEMS DESCRIBED
Sisakyan, N.
FBIS USSR & East Europe, Nr. 145, July 28, 1961
ABSTRACT: Successful completion of a series of experiments with satellite ships
Results of remade it p sslble to start preparing for man's flight into space.
search have shown that the limits of endurance could be considerably expanded,
provided one makes intelligent use of the organism itself, and even more-so of
The state of weightlessness is considered one of the
the proper technical means.
Experiments carried out on animals which
characteristic factors of space flight.
were returned to earth proved that their 24-hour period in a state of weightlessWhen a very careful analysis
ness had no negative effect on their main functions.
was carried out, some slight changes in the activity of the blood circulation
(CARI)
apparatus had been discovered.

4
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1961 BIOLOGY AND COSMIC FLIGHTS
Sisakyan, N.M.
Dept. of Comrnerce, Washir'ton, D.C.
JPRS Trans. No. 9469, June 19, 1961
(1): 7-16, Jan. 1961
Original Source: Priroda (Nature) (Moscow)

ABSTRACT: Soviet accomplishments in space biology in terms of space flights
to date are summarized, and the problems to be resolved for successful manned
Vertical rocket flights carrying animals to
cosmic flights are discussed.
450 km altitude solved certain problems of assuring safety and special recovery
The effects of acceleration and deceleration
under special flight conditions.
were manifested in the elevation of blood pressure, an increase in pulse frequenc)
and certain changes in the electrocardiogram; during weightlessness these changes
gradually decreased and approached the original level. After 5 to 6 minutes or
at the end of the weightless period, the indices of the main physiological
The physiological information obtained
functionR returned to the original level.
not completely processed; preliminary data testifies
by telemetry is still
that changes in the physiological indices did not exceed changes observed during
training.
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Sisakyan, N.M. & V. Parin
Vestnik vozdushnogo flota

1961 (COMMENTS)
4: 34-39; April

828,
Siaakyan,

N.N. & V.I. Yazdovskiy

1962

METHODS AND TECHNIQUES OF BIOMEDICAL

CONTROL IN SPACE FLIGHT
AID Report No. 62-201,
Aerospace Information Division, Washington, D.C.
Dec. 19, 1962.
ASTIA AD 294 573
Original Source: Pervyye Kosmicheskiye Pblety Cheloveka (First Space
Flights of Hanj

Moskva,

Izd-vo AN SSSR,

pp.

167-174

ABSTRACT: Physiological measurements performed on Vostoks I and II included
electrocardiography (with two sets of leads), pneomography, and registration
of pulse rate.
In addition, kinetocardiography was performed on Vostok II.
The pulse rate was monitored continuously by means of a cardiophone which
transformed the R peaks of electrocardiographs into rectilinear pulses of 0.1
to 0.2 sec duration. These were modulated by an auditory frequency of 3 kc
and were transmitted continuously by a signal transmitter on a frequency of
During reentry
19.95 mc. Other measurements were transmitted periodically.
all physiological parameters were registered by means of a self-contained
onboard system-. After ejection of- the cosmonaut, registration was carried on .
by means of a self-contained device located on his person. Transmitted data on
(Author)
pulse frequency was recorded on undulating and on magnetic tapes.
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Sisakyan, N.M. & V.I. Yazdovskiy 1962 PHYSIOLOGICAL RESPONSES OF COSMONAUTS
DURING SPACE FLIGHT
Aerospace Information Division, Washington, D.C.
AID Rept. No. 62-202
Dec. 19, 1962
ASTIA AD 294 572
Original source: Pervyye Kosmicheskiye Polety Cheloveka
Flights of I)
Moskva, Ozd-vo AN SSSR, pp. 176-198

(First Space

ABSTRACT: This publication presents a detailed report of the physiological
responses of Yu. A. Gagarin and G.S. Titov to space flight.
The record of
changes in pulse rate and respiration rate during acceleration and weightless-

nesS are presented.
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Sisakyan, N.M.
1963
PROBLEMS OF SPACE BIOLOGY.
(Problemy Kosmicheskoy
Biologii) (Foreign Tech., Div., Air Force Systems Coummand, WrightPatterson AFB, Ohio) Trans. no. FTD-MT-62-78 from Izdatel'stvo Akademii
Nauk SSSR.
pp. 1-462, 1962
ASTIA AD-299 677
ABSTRACT: Experimental and theoretical works carried out chiefly within the
last years, are presented.
The first part includes theoretical and survey
articles, encompassing the main problems of cosmic biology and giving general
presentation concerning results and perspective of researches.
The second
part is devoted to an account of the results of experimental researches conduc-ed under the conditions of real space flights on ships-satellites in
1960-1961.
The third part sunarizes the results of the biilogical experiment
on the second artificial satellite of the Earth with the dog Layka-- the
experiment which searches in the cosmos.
In the fourth part are entered
experimental laboratory and methodic works.
(author)
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Sisakyan, N.M. & V.I. Yazdovskiy

19•2

RESULTS OF POSTFLIGHT MEDICAL EXAMINATIONS

OF G.S. TITOV
Aerospace Information Division, Washington, D.C.
AID Report No. 62-204
Dec. 19, 1962
ASTIA AD 294 571
Original Source:
Pervyye Kosmicheskiye Polety Cheloveka (First Space
Flights of Man)
Moskva, Izd-vo AN SSSR
pp. 125-153
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1962 PROBLEMS OF SPACE BIOLOGY AND
Sisakyan, N.M., V.V. Parin et al.
PHYSIOLOGY
Joint Publications Research Service, New York
JPRS-16083,
Nov. 7, 1962
,ASTIA AD 299 909
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Skolnick, A.
1938 UPPER LIMIT OF CUTANEOUS SENSITIVITY TO FREQUENCY OF VIBRATIO4
IN THE WHITE RAT J. Exptl. Psychol 22:273-276

834
Skilling, D. C.
1961
ACOUSTIC HYPER-ENVIRONMENT AND ITS SIMULATION
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5. 6. 7. 1961, Washington, D. C. (Mt. Prospect, Ill.:
Institute of Environmental Sciences, P.' O. Box 191)
pp. 611-621

835
Sjoberg, A.A.
1931 EXPERIMENTELLE STUDIEN UBER DEN AUSLdSUNGSMECHANISMI•S
DER SEEKRANKHEIT (Experimental Studies Concerning the Release Mechanism
of Seasickness)
Acta Oto-Laryngologica (Stockholm) Supp.. 14:1

836
Skudrzyk, E.
1949 THE MECHANICAL AND BIOLOGICAL EFFECTS OF ULTRASONICS BASED ON
THE ANALOGY BETWEEN SOUND AND'HEAt Acta physiol. Austriaca 3(l):56-65
See Also Phys. Abstr. 53:640 (05o)

837
Skudrzyk, E.
1950 THE MECHANICAL AND BIOLOGICAL EFFECTS OF ULTRASONICS BASED ON
THE ANALOGY BETWEEN SOUND AND HEAT Phys. Abstr. 53:640
See Also: Acta physiol. Austriaca 53!64O
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1962 SPACE MEDICINE
Slager, U.T.
Englevood Cliffs, N.J.: Prentice-Hall, Inc., 1962
Library of Congress Catalog Card No. 62-12491
of
"The Con,_
ABSTRACT: Contents include papers on the following subjects:
Space Flight"; "Development of the Space Vehicle"; "The Concept of Space Medicine"
"Pressure and Oxygen in the Upper Atmosphere and Space"; "Meteoritic Material
in the Upper Atmosphere and Space"; "Experimental Space Simulation"; "The
Biological Effects of Low Pressure"; "The Temperature During Flight in the
Atmosphere"; "The Temperature During Orbital Flight"; "Experimental Space Simulation"; "The Biological Effects of Temperaturp Variations"; "Radiation in Space";
"Experimental Space Simulation"; "Interaction'of Electromagnetic Radiations
With Matter"; "The Biological Effects of Non-Ionizing Radiation"; "Ionizing
Radiations in Space"; "Experimental Space Simulation"; "Mode of Action of
Ionizing Radiations"; "The Biological Effects of Ionizing Radiation";"'Dynamics
of Space Flight"; "Experimental Simulation of Space Flight Accelerations";
"The Biological Effects of Acceleration"; "The Dynamics of Weightlessness";
"The Experimental Simulation of Weightlessness"; "The Biological Effects of
Weightlessness"; "Noise and Vibration in Space Flight"; "Experimental Space
Simulation"; "The Biological Effects of Sound and Vibration"; "Metabolic

839
THE EFFECT OF ELASTICITY uPON TImE
1951
Smith, A.M.O. and C.F. Lombard
PRESSURES WITHIN A LIQUID FILLED TUBE WHEN SUBJECTED TO FLUCTUATING FORCES
( Department of Aviation Medicine, Univ. of Southern Calif., School of Med.,
Contract NSor177, Task 1,.31 March 1951
Los Angeles, Calif.)
ABSTRACT: In order to better understand the' recorded blood pressures of
animals exposed to the fluctuating accelerations 'of the Epicyclic contrifuge,
a theoretical analysis is presented so that the nature of the dynamic responses
This is a highly mathe-ntical and theoretical ,treatise.
can be envisioned.
Requirements in Space"; "Experimental Space Simulation"; "The Biological Effects
of Lif' Cupport Systems Imbalance"; ''Life-Support Systems"; "Ionizing Radiation";
"Parti: late Matter"; "Toxic Chemical Compounds"; "Psychological Stress in Space"
"Experimental Space Simulation"; "Psychological Effects of Space Flight"; "The
Space Environment"; and "Biology of Far Space".
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840
Smith, G.B., Jr., S.J. Gerathewohi et al. 1962 BIOASTRONAUTICS
National Aeronautics and Space Administration, Washington, D.C.
NASA N63-11508

NASA-SP-18,

ABSTRACT; This publication contains papers presented at Session L of the NASAUniversity Conference on the Science and Technology of Space Explocation, at
The following papers are presented:
Chicago, Illinois on November 1-3, 1962.
"Environmental Biology" by G.B. Smith, Jr. (NASA, Manned Spacecraft Center);
"Physiological and Behavioral Sciences" by S.J. Gerathewohl and B.E. Gernandt
(NASA.
Ames Research Center); "Bioengineering" by Richard S. Johnston (NASA.
Ames Research
Manned Spacecraft Center); "Exobiology" by R.S. Young (NASA.

Center).
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Smith, G.B.
1962 ENVIRONMENTAL BIOLOGY
Proceedings of the NASA-University Conference on the Sciences and Technology
In:
(Washington, D.C.: National Aeronautics.
of Svace Exploration- 1:,395-398.
NASA SP-18
and Space Administration) December 1962
Environmaental factors in space flight and their effects on man are
ABSTRP.CT:
(1) biodiscussed as they relate to promoting and maintaining are included:
dynamics, involving noise and vibrations, sustained accelerations and impacts,
and the effects of weightlessness; (2) radiations from the sun, the stars, the
Van Allen belt, and nuclear-reactor propulsion or power systems; (3) life support,
consisting of providing food, water, oxygen, etc.; and (4) medical selection and
maintenance.
The National Aeronautics and Space Administration has used the
skills of various federal agencies, the academic world, and industry, as well
as its own centers in these endeavors.
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Snow, M.L. H.A., 1928 SOME PHYSIOLOGICAL EFFECTS OF MECHANICAL VIBRATION Physical
Therap. 46:113-123
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1930
MECHANICAL VIBRATION-ITS STATUS IN MEDICINE,
Snow, Mary L.H.A.
Phys. Therapeutics, 48:433-442
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844
Snyder, F. W.
1957
PRELIMINARY STUDY OF AIRCREW TOLERANCE TO LOW-FREQUENCY
VERTICAL VIBRATION.
(Boeing Airplane Co., Wichita, Kansas)
Document No.
D3-1189; Contract AF 34(601)2975; ASTIA AD-155 462; 3 July 1957
ABSTRACT: Five aircrewmen were subjected to vertical harmonic motions of frequencies ranging from 3 to 30 cps with input accelerations ranging to a maximum of over
2.5 g. The subjective judgments of the effect of the vibrations on the atrcrewmenwere reported by them in terms of a 5-point scale. The results of the subjective judgment tests indicate that aircrewmen are able to tolerate unexpectedly
high levels of vibratory acceleration for relatively short periods at the frequencies explored.
Transmissability of vibration from supporting structure adjoining
ie reat
just under the body of the seated airman varied with frequency.
C,,-rally the higher frequencies were transmitted with a greater loss in amplitude of vi'.'ation (or g's) than were the lower frequencies.
The same aircrewmen
performed a tracking task while being subjected to vibration of various amplitudes
and frequencies.
The magnitude and duration of error in tracking was electrically
integrated to produce a comparable score for each vibration condition.
It was
tentatively found that tnere were statistically significant decrements in performance under vibration conditions which were judged to be nearly "intolerable."
In addition, there were some notable individual differences in response to the,

845
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Snyder, F.W.
1962 EFFECTS OF LOW FREQUENCY VERTICAL VIBRATION ON HUMAN
PERFORMANCE'
Paper: 33rd Annual MeeLing of the Aerospace Medical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962
ABSTRACT: This program was initiated in 1959 under contract with Office of
Naval Research.
A laboratory facility designed for human experimentation is
used. Seventeen subjects participated in the first experiment establishing
judged vibration severity levels identified as definitely perceptible, mildly
annoying, extrpmely annoying, and aiarming.
Sinusoidal vibration frequencies
ranged from 1-27 cps.
Acceleration rathged from 0.01 G at 1 cps to 1.5 G at
20 cps.
Performance of six to nine subjects was measured for continuous tracking
and discrete tasks during vibration.
Highlight results are:
performance is
degraded on some tasks but not on others; subjects are not always aware of
performance degradation; some correlation exists between affected body region
and vibration frequency; distracting irritation in nose region occurs adove
12-14 cps; visual &egradation is greatest in the range 12-23 cps.
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Sokolov, V.A.
1961 STAGES ON A GREAT ROAD
Air Information Division, Wright-Patterson AFB, Ohio
AID Rept. No.
ASTIA AD 269 794
Original Source: Nauka i zizhn'
April 1961.
Pp. 5, 8ff.
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Sommer, 1. 1939 ZUR FRAGE DER EINWIRKUNG V(CN MECHANISCHEN SCHWINGUNGEN AUF
DEN EIGENREFLEXAPPARAT DES MENSCHEN '(To the Question of the Effect of
Mechanical Vibrations Upon the Individual Reflex Apparatus of man)
Luftfahrtmedizin 4: 292.
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Sommer, J.
1940
ZUR FRAGE DER EINWIRKUNG VON MECHANISCHEN SCHWINGUNGEN AUF
DEN EIGENREFLEXAPPARAT.
(Effect of mechanical vibration on proprioceptive
reflexes of man.)
Luftfahrtmedizin, 4:292-293.
R.A.E. Trans. no. 216.

849
Sontag, L.W. and F.R. Wallace.
1936
CHANGES IN THE RATE OF THE HUMAN
FETAL HEART IN RESPONSE TO VIBRATOPY STIMULI.
AM. J. Dis. Child. 51:583589
ABSTRACT:
in a total of 217 experiments made between one day and 127 days
before delivery on 8 pregnant women there was an average increase of 1.2 1
0.47 beats per minute in fetal heart rate following the application of vibratory
stimuli of a frequency of 120 beats per second on the mothers abdomen.
The
increase was greater than the increase due to fetal movement.

850
Specht,, W., K. Huhlicke, and S. Haggenmiller 1949 BIOCHEMICAL CHANGES IN THE
BLOOD DUE TO ULTRASONIC VIB'RATIONS Grenzgebiete Med. 2:391-393
See Also: Chem. Abstr. 44:.1195d (0950)
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Spells, K.E.
1959
THERMAL CONDUCTIVITIES OF SOME BIOLOGICAL FLUIDS.
FPRC 1071. April 1959.
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852
Spiegel, E.A. & T.D. Demetriades
1922 BEITRAGE ZUM STUDIItM VEGETATIVEN
NERVENSYSTEMS.
III.
MITTEILUNG.
DER EINFLUSS DES VESTIBULARAPPARATES
AUF DAS GEFASZSYSTEM
(Contribution to the Study of the Vegetative
Nervous System.
III.
Report.
The Influence of the Vestibular Apparatus
Upon the Vessel System)
Archiv f'r
die Gesamte Psychologie (Leipzig) 196: 185-199

853

TEMPORARY THRESHOLD ELEVATION PRODUCED
1961
Spieth, W and W.J. Trittipoe
BY CONTINUOUS AND "IMPULSIVE"NOISES.
(Cambridge Research Center)
TN 61-7

854
Stadelman, W.J., & I.L. Kosin
1957 THE EFFECTS OF SOUNDS OF VARYING
INTENSITIES ON CHICKENS AND HATCHING EGGS.
(Wright Air Development
Division, Wright-Patterson AFB, Ohio) WADD TR 57-87, Feb. 1957.
ASTIA AD 118 018.
ABSTRACT:
Young chickens were grown in pens subjected to sound levels varying
from 80 to 115 decibels pressure at 20 minute intervals.
The sound field was
obtained with sound reproduction equipment using a tape with j-t and propeller
driven plane flyovers and airfield noises.
Chickens grown under noise conditioný
from day old developed just as rapidly as chickens grown in control pens with a
noise level of 65 decibels.
There were no differences in growth rate, body
weight, feed efficiency, feathering, mortality and abnormalities.
When ,Lhe
noise level was maintained near 65 decibels for the first
30 days and L.!i-n noise
levels up to 120 decibels were applied, there was evidence of fright resulting
in stampeding, crowding and smothering of chicks.
Sound levels in excess of
120 decibels had no effect on hatchability when applied during incubation and
hatching.
The moving of setting hens from normal hen house environment to a
pen with noise levels of about 115 decibels was effective in "breaking up" the
setting hens.
Elevcn of 12 hens so treated did not remain broody.
Other setting hens moved to similar pens except

for the sound field remained broody and
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1959
Stapp, J. P.
In Man In Space

BIODYNAMICS OF SPACE FLIGHT.
(New York: Duell, Sloan, & Pearce,

1959)

856

(National Medical Library). 1959 THE ANNUAL OF
Statni Lekarska Knihova
1957
CZECHOSLOVAK MEDICAL LITERATURE
(Prague 1,
Statni Zdravotnicke Nakladatelstvi
Praha, Czechoslovakia:
State Health Publishing House)
Czechoslovakia:
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TO INTENSE VIBRATION.
Stcherbak, A. CHANGES IN THE RABBIT SPINAL CORD DUE
1907
Encephale, 3:521,

858
Stepanov, B. 1960 ON THE WAY TO THE STARS
Krasnaya zvezda P. 3; 18 May 1960

859
EFFECTS OF NOISE AND VIBRATION ON PSYCHOMOTOR
1941
Stevens, S.S.
(Psycho-Acoustic Lab., Havard Univ.,
EFFICIENCY-REPORT ON PRESENT STATUS.
March 31, 1941
ASTIA ATI- 27428,
Cambridge Mass.)
Work is being done to determine the effects of sound and vibration
ABSTRACT:
In addition to a battery of psychomotor,,physioon psychomotor efficiency.
logical and psychological tests, equipment has been developed for the generaThese sound
tion of sound fields similar to those encountered in aircraft.
Variable speed motors driving eccentric
fields are generated electronically.
loads are used to generate vibrations similar to those encountered in air
These two interferences were shown to decrease the physiological and
craft.
Accomodation, visual
psychological efficiency of the individuals tested.
and lessened
fatigue
eye
acuity, marksmanship, and steadiness decreased;
scores made
relative
the
upon
based
were
results
The
coordination resulted.
on psychomotor tests with and without disturbances.
hatched chicks. The subjecting of mature New Hampshire male chickens to
sound levels of 112 decibels failed to affect the rate and nature of spermatogenesis when judged by both quantitative and differential sperm counts.
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1941 THE EFFECTS OF NOISE AND VIBRATION ON PSYCHOMOTOR EFFICIENCY
Stevens, S.S.
OSRD-32 (Department of Commerce, Washington, D.C.) 31 March 1941
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1943 THE EFFECT OF VIBRATION ON VISUAL ACUITY in C.E. Waring
Stevens, S.S.
TRANSMISSION AND RECEPTION OF SOUNDS UNDER COMBAT CONDITIONS (NDRC, Wash.
Dr.C.) NDRC S,-m-ary ,Technical Report Div. 17' Vol. 3, Ch. 2.
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Stevens, S.S.

THE EFFECTS OF NOISE AND VIBRATIONS ON PSYCHOMOTOR

1946

EFFICIENCY
(Off. Sci. Res. Dev., Wash.,
1946

D.C.)

1941

Publ.

8d. No.
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Stone, Geraldine
1961
Contract N5Ori-7611
(Psycho-Acoustic Lab., Harvard U., Cambridge, Mass.)
and Nonr-186615, Proj. NR142-201, 31 Dec. 1961, ASTIA AD 277 839.

864
ELECTROENCEPHALOGRAPHIC CHANGES IN PROLONGED
1962
Strakhov, A.B.
Byul Eksper Biol i Med, No. 7, 1962, Pp 11-13.'
ACTION OF NOISE.

Translation

ACSI 1-2340, ID 2229415

865
Strughold, H. 1936 LUFTFAHRTMEDIZINISCHE 'FORSCHUNG (Aeronautical Medicine
Research)
(Berlin) 2: 212-215
Internationaler Sportarzte-Kongress, II.

866
Strum, R.E.

1948

INSTRUMENT USEFUL IN THE ANALYSIS OF VIBRATIONS IN

ORGANIZED LIVING TISSUE.

U.S. Patent Office No. 2,457,744
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ýEFFECT OF
MECHANICKYCH OTRESU NA NERVOVY SYSTEM.
VLIV ON
1956
V.
Stcblova,
MECHANICAL
VIBRATION
THE NERVOUS SYSTEM) Pracovni lekarstvi (Praha) 8(4):
262-265, Aug. 1956
In workers exposed to mechanical vibrations, neurological changes of the
ABSTRACT:
neuritic, polyneuritic, or neuritic amyotrophic types were observed, especially in
Mention is made of the participation of the nervous system in the develthe arms.
(AUTHOR)
opment of occupational vasoneuroses.

868
NEUROLOGICAL PHENOMENA IN WORKERS EXPOSED TO VIBRATION
1959
Styblova, V.
Arch Gewerbepath 17:4R5-503
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1962 NEUROLOGICAL PHENOMENON IN WORKERS SUBJECTED TO VIBRATIONS,
Styblova V.
(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson Air Force
Base, Ohio.) Trans. no. FTD-Tr-62-536 from Arciv fur Gewerbepathologie und
959
; ASTIA AD-290 103
Gewerbehhygiene, no. 17, pp.485-503,1
ABSTRACT: In the present work the neurological conditions of 350 workers who
In 747 of these
have been subjected to shocks or vibrations are reviewed.
In 65. of the cases the
workers the neurological condition was positive.
condition was insignificantly natural, 9% displayed signs of severe damage
to the nervous system which could already endanger the sutjects ability to
work.
The opinion is expressed that the positive neurological condition that
is encountered is definitely connected with work in which dangerous vibrations
are involved since a similar picture with so many disturbances of the nervous
system could neither be found in examining the control group nor in general
Functional and organic disturbances of the nervous system
clinical practice.
A
appeared in workers engaged in work were vibrations are encountered.
classificztion of these neurological cl3nges are proposed in accoddance with
(1) The neuritic or polyneuritic syndrome
the following three symptom complexes:
with signs of organic changes in the nervous system;(2) The syndrome of a more
or less developed amyotrophic lateral scoliosis with damage to the peripheral
The
and central motor neurons; and (3) The polyfunicul neuralgic syndrome.
problem dealing with the pathophysiology of vibration diseases up to n..w is
In
to be considered as unsolved and required additional clinical studies.
the work presented here the investigation is undertaken as a hypothetical
interpretation of the pathophysiology of vibration diseases and these with
the assumption of (a) an axon pseudoreflex (b) a reflex reaction in the
sense of a physiopathological syndrome according to Froment-*abinski, and
(c) a direct stimulation of the nerve fiber in connection with a continuous
indication of an increased stationary excitation. Measures of a prophylactic
and therapetuic nature are proposed.
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Styblova, V.
1962
EFFECT OF MECHANICAL VIBRATION ON THE NERVOUS SYSTEM
Procovni Lekaystvi 8(4):262-265, 1956
(Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB,
Ohio) Translation FTD-TT-62-537i1; 20 April 1962; ASTIA AD-280 932
SUMMARY:
We have presented the results of neurological investigations carried out
on 150 laborers exposed to vibration. We have recorded a greater number of avident pathologicai findings.
The neurological character showed however changes in
the nature of neuritis and polyneuritis, or neuritic amyotrophy predominantly in
the upper 'extremities, but (in a lesser percentage) more or less expressed syndrome
amyotrophic lateral sclerosis. We have compared the neurological changes with rtg
find of cervical spine.
We assume that it is necessary to pay greater attention
to the participation of the nervous system during pathophysiological irterpretatior
of professional vasoneurosis.
(AUTHOR)
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Sueda, M.

1937

EXPERIMENTAL STUDY OF THE EFFECT OF VIBRATION UPON THE

LIFE PERIOD OF SPERMATOZOA TAKEN FROM LIVING ANIMALS.
Kioto, 19:324-325

Mitt. Med. Akad.
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Sueda,, M.

1937'

THE INFLUENCES OF VIBRATION.

I. REPORT.

£HE BODY-WEIGHT AND LIFE PERIOD OF ANIMALS.
Mitt. Med. Akad. Kioto, 21:1357-1370.
English summary.

THE EFFECT UPON
pp.

1703-1704

873

Sueda, M.

1937

ON THE EFFECT OF VIBRATIONS UPON THE OESTROUS CYCLE OF WHITE

RATS Mitteilungen aus der Medizinischen Akademie zu Kioto
Zasshi 21:1066-82

Kyoto-lkagaigaku-
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Sueda, M.
1Q*1A
(EAPERIMENTAL STUDY OF THE EFFECT OF SOME MEDICINES
UPON THE GENERAL CONDITIONS, BODY-WEIGHT AND LIFE PERIOD OF ANIMALS
SUBJECTED TO CONTINUOUS VIBRATIONS.
V. REPORT.
THE EFFECT OF THE
INJECTION OF 1.67. GLUCOSE SOLUTION TOGETHER WITH VITAMIN A.)
Mitt. med. Akad. Kioto 24:53-59.
English Summary:269-270.
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875
EXPERIENTAL STUDY OF THE EFFECT OF VIBRATIONS UPON THE
1938
Sueda, M.
Mitt. reed. Akad. Kioto, 24: 672-676
BLOOD PRESSURE OF RABBITS.
ABSTRACT: A group of male rabbits were placed in a box prepared to reproduce
the lurching vibrations of trains and the box was moved for 24 hours continuous
ly. At certain intervals during and after the shaking operation, the maximal
The results were as follows:
blood pressure was examined.
1. In the case of a large number of animals (a) the maximal pressure
In the case of the remainder
rises during the course of the shaking process.
Following 24 hours of oontinuous shaking, the blood
(b), the pressure falls.
pressure'returns essentially to its original point in both groups.
In the case of convalescent animals, the blood pressure rises slightly
2.
at the beginning of the process, then falls, a fall from which it does not
recover even after 24 hours of repose.
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(EXPERIMENTAL STUDY OF THE EFFECT OF SOME MEDICINES UPON
1938
Sueda, M.
THE GEhERAL CONDITIONS, BODY-WEIGHT AND LIFE PERIOD OF ANIMALS
THE EFFECT OF THE
REPORT.
IV.
SUBJECTED TO CONTINUOUS VIBRATIONS.
INJECTION OF 1.67. GLUCOSE SOLUTION TOGETHER WITH CITAMIN C.)
1938.
English sunmary:484.
Mitt. med. Akad. Kioto 23:246-256.
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(EXPERIMENTAL STUDY OF THE EFFECT OF SOME MEDICINES
1938
Sueda, M.
UPON THE GENERAL CONDITIONS, BODY-WEIGHT AND LIFE PERIOD OF ANIMALS
THE EFFECT OF THE
REPORT.
I.
SUBJECTED TO CONTINUOUS VIBRATIONS.
INJECTION OF PHYSIOLOGICAL SALINE SOLUTION AND 0.8% GLUCOSE SOLUTION.
English sumwary: 1077, 1938.
Mitt. med. Akad. Kioto 22:808-820.

878
Sueda, M. 1938 VIBRATION EFFECT ON BODY TEMPERATURE, QUANTITY OF FOOD, QUANTITY
OF URINE, QUANTITY OF FECES, RATES OF RESPIRATION AND PULSE Mitt. med. Akad.
Kioto 22:391-392
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1938
(EXPERIMENTAL STUDY OF THE EFFECT OF SOME MEDICINES
UPON THE GENERAL CONDITIONS, BODY-WEIGHT AND LIFE PERIOD OF ANIMALS
SUBJECTED TO CONTINUOUS VIBRATIONS.
III. REPORT. THE EFFECT OF THE
INJECTION OF GLUCOSE SOLUTION AND VITAMIN BI.)
Mitt. med. Akad. Kioto 23:1-15. English sun-ary:211.
1938
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Sueda, M. 1938 THE INFLUENCES OF VIBRATION.
II. REPORT. THE EFFECT UPON
THE BODY TEMPERATURE, QUANTITY OF FOOD, QUANTITY OF URINE, QUANTITY OF
FAECES, RATES OF RESPIRATION AND PULSE
Mitt, med. Akad. Kioto. (Kyoto-Ikadaigaku-Zasshi)
22: 391-392
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Sueda, M.
1938
THE BODY TEMPERATURE OF RABBITS DURING AND AFTER VIBRATION.
Mitt. Med. Akad. Kioto, 25:231-234
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Sueda, M.
1938
EXPERIMENTAL STUDY OF .THE EFFECT OF ALTER 1ATE VIBRATION
AND RESPONSE UPON THE BODY-WEIGHT OF ANIMALS. Mitt. Med Akad. Kioto,
25:30-34
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GENERAL CONDITIONS, BODY-WEIGHT AND LIFE PERIOD OF ANIMALS
CONTINUOUS VIBRATIONS. VI. REPORT. AN EXAMINATION IN WHICH
SALINE SOLUTION WAS OMITTED Mitteilungen aus der Medizinis
Kioto 24:535-39 English Snumnary 615-616
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1938
(EXPERIMENTAL STUDY OF TRE"EFFECT OF VIBRA IONS UPON THE
HEALING OF WOUNDS.)
Mitt. med. Akad. Kioto 24:1014-1016. English summary: 11 0.
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Sueda, M.
1938
UPON THE EFFECTS OF CONTINUOUS VIBRATION ON THE LIFE
PERIOD OF RABBITS DEPRIVED OF BOTH KIDNEYS
Mitt. med. Akad. Kioto 23:874-880.
English summary, pp. 1088-1089
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(Mitt. med. Acad. Kioto
(Kyoto-Ikadaigaku Zasshi)
25, 397)

"IBRATION

887
Sueda, M.
1939
(EXPERIMENTAL STUDY OF THE EFFECT OF ALTERNATE VIBRATION
AND REPOSE UPON THE BODY-WEIGHT OF ANIMALS.)
Mitt. med. Akad. Kioto 25:30-34.
English summary:209-210.
1939

-
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888
1961
IN-FLIGHT SOUND LEVEL AND VIBRATION CONDITIONS IN NAVAL
Tait, J. N.
In 1961 Proceedings of the
AIRCRAFT ELECTRONIC EQUIPMENT COMPARTMENTS.
Institute of Environmental Sciences National Meeting, April 5, 6, 7, 1961"
Washington, D. C. (Mt. Prospect, Ill.: Institute of Environmental Sciences,
P. O..Box 191)
pp. 623-626

!389
1933 DAMAGE TO THE EAR CAUSED BY NOISE AND VIBRATION Monatsschr.
Temkin, J.
ohrenheilk 67:257-299, 450417, 527-553, 705-736, 823-834

890
1960
THE PATHOGENESIS AND CLINICALASPECTS OF VIBRATORY
Temkin, Ia S.,
May-June 1960
Vestn Otorinolaring 22:5-15,
COCHLEOVESTIBULAR DISORDERS.

891
ten Cate, W., tr. Murray, R. C. 1953 VIBRATION NUISANCE (TRILLINGSHINDER).
Instituut T. N. 0. Voor Werktuigkundige Constructies, Delft, Rept. No. 141,
May 1953 (Royal Aircraft Establishment, Great Britian, Library Trans. No.
693, Oct. 1957) ASTIA AD-159 701
A review of published information on the evaiuation of the nuisance
ABSTRACT:
levels of vibration in houses, cars and aircraft for personnel, with proposals
(AUTHOR)
for better studies based on opinion sampling.

-
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892
ten Cate, W. 1957 APPENDICES TO REPORT 147 (MAY, 1953) ON VIBRATION NUISANCE
(Instituut T.N.O. Voor Werktuigkundige Constructies, Delft, Report No. 150)
October, 1957, Royal Aircraft Establishment, Great Britian, Library
Translation No. 694, ASTIA AD 161 '77
ABSTRACT: Comments on various papers which have been published since, the
appearance of Report 147, in the form of three appendices.

893
1959 CHANGES IN VASOMOTOR REFLEXES DURING EXPOSURE
Terent'ev, V. G.
Pavlov Journal of Higher
OF THE INDIVIDUAL TO GENERAL VIBRATIONS.
Nervous Activity 9(5):570-577 May 1960
Translation of Zh. Vyss. Nerv. Deiat. Pavlov 9(5):649-656, 1959.
Vibrations of frequencies from 10 to 70 cps and amplitude
ABSTRACT:
of 0.4 mm did not generally produce any changes in conditioned or
Vibrations of frequencies from 10
unconditioned vasomotor reflexes.
to 40 cps and amplitude 0.8-1.2 mm. and of 50 cps and -,plitude 0.8mm.
produced moderate changes in conditioned vasomotor reflexes, (reduction
in the vascular reaction, disinhibition of differentiation, and increase
of spontaneous fluctuations in the plethysmogram), indicative of
Vibrations
Prolonged exposure of 4 hours induced fatigue.
adaptation.
of higher frequencies and larger amplitude caused inversion or abolition
Injection of
of the conditioned and unconditioned vascular reflexes.
caffeine reduced the harmful effect of vibration and contributed to the
more rapid restoration of conditioned and unconditioned vascular teflexes.
Repeated exposure to tolerable ranges of general vibration results in
adaptational changes. (Author)

894
Tereschovich, K. 1937 WIRKUNG DER BESCHLEUNIGUNG AUF DES ORGANISMS
of Acceleration Upon the Organs)
Vyestn. Vozd. Flota 19(4): 29-34.

(Effects
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895
Thiessen, G. 1. and E. A. G. Shaw
1958
EAR DEFENDER FOR NOISE
PROTECTION
J. of Aviation Medicine 29(11):810-814, November 1958
SUMMARY:
Vibration of the whole ear protector is the main mechanism by
which low-frequency sound reaches the ear when a well-sealed protector is
used.
In the case of the cover type of ear defenders, this vibration can
be minimized by means of a cushion which uses a high Young's modulus
sheath to contain a high bulk modulus filler. In this way a cushion
spring constant can be achieved which exceeds many times that of the flesh
around the ear and at the same time the equalization of the pressure on
the head contributes greatly to comfort.
The spring constant of the flesh
may be increased by pressure but to this the comfort requirements of the
wearer will set a limit. Cup volume and enclosed head area also play their
part. A suitably designed ear defender can easily provide 20 db. attenuation
at 50 cps.

896
Thomas, ,.E.
1961
FLIGHT VIBRATION SURVEY OF F-101A AIRCRAFT.
(Aeronautical Systems Div., Air Force Systems Command, Wright-Patterson
AFB, Ohio)
ASD Technical Note No. 61-60, ASTIA AD- 400 231, May 1961

I

ABSTRACT:
The F-lOlA aircraft was surveyed to determine the vibratioon
environment existing throughout the vehicle under all flight conditions
expected in service.
Approximately 32,630 data points were cbtained from
25 separate locations on the vehicle during 31, test flights.. The data obtained
in this survey were evaluated to determine the vibration test requirements which
should be specified for items of equipment to be used on the F-lOlA 'a-ircraft.
The data indicated that, in general, the vibration testing requirements listed
in Specification MIL-E-5272 are more than adequate for F-101A equipment.
897
Thomas, C. E.
1962
FLIGHT VIBRATION SURVEY OF C-130A AIRCRAFT
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio) ASD-TDR-62-267;
ASTIA AD-274 904; March 1962
ABSTRACT:
A C-130A aircraft, SN 53-3133, was surveyed at Wright-Patterson AFB,
Ohio to determine the vibration environment existing throughout the vehicle under
-al f I ght conditions--expected in--se-rv-i-ee.•Approximare-ly -50,700 dat-Apoints-were..
obtained Orom 21 separate locations on the vehicle during five test flights. The

..-...

2,141

.

data obtained in this survey w;ere evaluated to determine the adequacy of vibration test requirements for aircraft equipment as contained in Specification No.
The data indicated that the vibration testing requirements of that
Mil-E-5272C.
specificat~on were more than adequate with the exception of the very light
pieces of equipment which are attached to the fuselage sidewalls in the vecinity
(AUTHOR)
of the prop plane.

898
1962
FLIGHT VIBRATION SURVEY OF XC-123D AIRCRAFI
Thomas, C. E.
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio) ASD-TDR 62-235;
ASTIA AD-274 903; Feb. 1962
ABSTRACT: An XC-123D aircraft, SN 53-8068, was surveyed at Wright-Patterson AFB,
Ohio to determine the vibration environment existing throughout the vehicle under
Approximately 24,300 data points were
all flight conditions expected in service.
The
obtained from 23 separate locations on the vehiclh during four test flights.
data obtained in this survey were evaluated to determine the adequacy of vibration test requirements for aircraft equipment as contained in Specification Nr.
The data indicated that the vibration testing requirements of this
Mil-E-5272C.
specification were adequate with the exception of the very light pieces of
equipment which were at:ached to the fuselage sidewalls in the vicinity of the
prop plane.
(AUTHOR)

899
PHYSIOLOGICAL AND PSYCHOLOGICAL CONSIDERATIONS FOR
1959
Thompson, A.B.
(Chance Vought Aircraft, Inc., Dallas, Texas)
MANNED SPACE FLIGHT.
Rept. no. E9R-12349, July 7, 1959
ABSTRACT: An analysis of the various psychological and physiological stresses
and deviations from earth environment has been progranmmed on a systematic
basis.
Definitions of specific requirements are presented in detail in the
order of their occurence on a typical orbital mission.

900
1954
ORIGINS OF PROPOSED SHOCK AND VIBRATION TERMINOLOGY.
Thompson, S.P.
Magazine of Standards, 25:384-386
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1958 FINAL REPORT ON VIBRATION TEST OF E36 COLLECTIVE PROTECTOR
Thomson, G.R.
Development and Proof Services, Aberdeen Proving Ground, Maryland OCO Project
ASTIA AD 155 263
Number 65
ABSTRACT: The purpose of the test was to determine if the E36 Collective Protector
would be damaged when subjected to vibration such as might be encountered during
The collective protector was vibrated along each
transportation and handling.
of its three major axes as stated in Specification MIL-T-4807 (USAF), reference
Drawings of the test
test method IA, for equipment without shock isolators.
setups are shown in Figures 1 and 2, Appendix A, and the test results are presented
in Table 1, Appendix B. No apparent damage was sustained by the E36 Collective
Protector as a result of this test.

902
EFFECT OF VIBRATIUN UPON READING
1948
Tinker, M. A.
61:386-390, Jan. 1948
Psychology
J.
American
NOTE: Reel 7, Flash 6, Item 34
(1) The purpose of this experiment is to study the effect
SUMMARY AND CONCLUSIONS:
(2) A control
of vibration of textual material on speed of' perception in reading.
II of a
Form
and
I
Form
read
each
group and an experimental group of 69 readers
Form
group,
experimental
the
For
limits.
time
speed-of-reading test with 10-min.
(3) Vibration of the copy reduced speed of
II was read whibe the copy vibrated.
(4) The speed-of-reading
perception in reading by significant amounts, about 5%.
technique, when standardized tests are used in an adequate experimental design,
(AUTHOR)
may be employed to advantage to measure readability of print.

903
Titov, G. 1961 TITOV ADRESSES SCIENTIFIC MEETING
(FBIS USSR & East Europe, No. 199, October 13, 1961)
ABSTRACT: Cosmonaut German Titov said he was confident that Soviet cosmonauts
It would be happy to pilot a spaceship
would be the first to fly to the moon.
German T'itov was addressing a meeting of propagandists
once more, he declared.
of scientific knowledge held at a polytechnical museum tonight.
This is
It is possible to live and work in the state of weightlessness.
the main conclusion which, in Titoy 's-opinion _can Le-4ra n-from his -25-hour--flight around the earth on 6 and I August.
The cosmonaut added that the state
.of weightlessness proved somewhat different from what the scientists thought
about it before the flight.

'4
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German'Titov pointed out that the noise and vibrations in the cabin did
exceed admissible norms.
The vibration, for instance, did not at all hamper
in following the instruments.
Titov said that were he to fly again around
earth he would be able to distinguish one sea from another by the color of
water.
The cosmonaut regretted that he had failed to take good photographs of the
earth from aboard the ship.
"The boys who will fly after me are sure to get
better photographs" he added.
Daniel Petrucci, an Italian doctor who spoke at the meeting, expressed
admiration at the Soviet achievements in space exploration.
(CARl)
not
him
the
the

904
Titov, G. 1962 MY DAY IN SPACE
Spaceflight 4(5): 146-150 Sept. 1962
ABSTRACT: This is an abridged version of the speech made by the Russian astronaut.
German Titov on May 3, 1962, at the 3rd Space Science Symposium in Washington,
D.C.
Various aspects of his 17-orbit flight of August 6-7, 1961, discussed
included launching, entering orbit, actual flight, re-entering the atmosphere,
and landing.
The basic physiological functions conformed well to flight loads
and stresses.
The flight indicated that man can withstand the effect of weightlessness for 24 hours.
Some motion sickness was encountered which later abated,
but eating, drinking, muscle coordination, and task performance remained good.
The flight was preceded by two preparatory stages, a training program consisting
of theoiretical, special physical, medico-biologlcal, technical, and flight
factors; and an immediate preflight period.

905
Tobias, C.A. 6 J.V. Slater 1962
Astronautics 7(l): 20-22, 47-52,

OUR VIEW OF SPACE ,IOLO(Y WIDENS
Jan. 1962

ABSTRACT: Biological research in the space program is irportant.
Knowledge of
man's ability to withstand acceleration, deceleration, 'temperature changes,
weightlessness, vibration and radiation, is necessary to safely put a man in
space. Various phenomena both observed and considered for future research are
listed.
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906
Togart

1957
PROBLEMS.

A GUIDE TO THE SOLUTION OF VIBRATION AND SHOCK

Library of Congress no. KAPL-M-SWT-l

.907

Tolle, E.A.
1960
SIMULATED COMBINED VIBRATION, SUSTAINED ACCELERATION
AND EXTREME TEMPERATURE ENVIRONMENTS.
(Aeronautical Accessories Lab.,
Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC TN 59-351.
Feb. 1960.
ASTIA AD 236 057

ABSTRACT: A simulator believed to be the first of its kind to produce simultaneous steady acceleration, vibratory acceleration, and extreme temperature is
described.
It comprises a 450 pound force electro-dynamic vibrator and temperature box installed on a large-mass centrifuge.
The combination of environments
produced by this simulator makes possible more realistic testing of certain
ballistic missile components than otherwise would be possible. Design and
performance characteristics are presented, and component testing results are
discussed.
(Author)
908
Travers,

P.

R.,

& J. C. Guignard

1959

EFFECT OF VIBRATION OF THE HEAD AND

OF THE WHOLE BODY ON THE ACTIVITY OF POSTURAL MUSCLES IN MAN: SOME QUALITA(RAP, Institute of Aviation Medicine, Farnborough)
TIVE OBSERVATIONS.
FPRC Rept. 1063
909
Tschermak-Seysenegg, A. 1932 PHYSIOLOGISCH-OPTISCHE BEOBACHTUNGEN 1h FLUGZEUG
UND IM ROTATORIUM (Physiological-Optical Observations in the Aircraft
and in the Rotarium)
Forsch. Fortschr. dtsch. Wiss. (Berlin) 8: 72-73

910
Turner, L.

1962

A REVIEW OF THE EFFECTS OF VIBRP1TION ON PERFORMANCE AMRL Memo.

Report P-18, October 1962
911
Tuszkiewiez, A.R. and W. Szewczykowski.
1953
WYNIXI KLINICZNYCH BADAN
TRAKTORZYSTOW.
(Clinical results of examination of tractor workers.)
Ann. Univ. Lubin, sec. D 8:213-230
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912
Uglow, W., A. Martischenja, and A. Goldberg.
1936
UBER DIE WIRKUNG VON
LARM UND ERSCHUTTERUNG AUF DEN GAS AUSTAUSCH.
(Effect of noise and vibration on gaseous exchange.)
Arbeits physiol. 9:387-391

913
1936
Uglow, W., A. Martischenja & A. Goldberg
VITLDTION ON BASAL METABOLIS11.
Arbeits physiol.

EFFiCT OF NOISE AND
9:387-391

914
U.S. Aerospace Information Division 1961 SOVIET LITERATURE ON LIFE SUPPORT
SYSTEMS
Science and Technology Branch, Aerospace Information Division
AID Rept. 61-156;
Nov. 30, 1961
ASTIA AD 269 /94
ABSTRACT: This publication contains
terial on the following subjects:
ecological system; stress factors - ac eleration, noise, and vibration;
weightlessness; radiation effects; tra ning and biotelemetry.

915
Aeronautical Systems Division
1962
A STUDY OF TANDEM HELICOPTER FUSELAGE
VIBRATION.
(Aeronautical Systemc Division, Dir/Aeromechanics, Flight
Dynamics Lab., Wright-Patterson FB, Ohio) Report No. ASD-TDR-62-284,
September 1962, ASTIA AD- 290317
ABSTRACT:
A comprehen'ive research pr gram covering many facets of tandem
rotor helicopter fuselage vibration wa conducted.
Analytical portions
consisted of the development of method for the prediction of fuselage natural
and forced modes; test portions of the program determined fuselage stiffness
properties, rotor shaft vibratory loadl and in-flight natural frequencies,
modes and vibration levels. The resul s have proven to be of considerable
value in the design of the present geniration of helicopters.

/
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916
USAF.

BIBLIOGRAPHY OF RESEARCH REPORTS AND PUBLICATIONS
1960
Air Dev. Div.
(Wright Air Development Division,
ISSUED BY THE BIO-ACOUSTICS BRANCH.
1960
Dec.,
Wright-Patterson AFB, Ohio)

ABSTRACT: Lists publications considered to be of lasting-interest which have
resulted from the research 'cLivities of the Bio-Acoustics Branch, Aero-space
Items are listed, withMedical Laboratory, Wright-eatterson Air Force Base.
out abstracts under the headings: Sound sources and noise fields; Sound
propagation; Acoustic instrumentation; Noise control-general; Noise control
structures; Hearing and physiology of the ear; Speech; Biological and psychological effects of noise; Ear protection; Mechanical characteristics of the
human body, effects of vibration and shock; General noise guides and criteria;
An author index is Riven.
Bionics; Miscellaneous.

917

NN

CUMULATIVE AUDITORY EFFECTS
1962
U.S.A.F. Aerospace Medical Division
RESULTING FROM MULTIPLE EXPOSURE TO INTENSE ACOUSTIC STIMULATION.
DEAFENING EFFECTS OF NOISE ON THE CAT. (6570th Aerospace Medical
PART I.
Research Laboratories, Aerospace Medical Div., Wright-Patterson AFB, Ohio:
ASTIA AD 404 761
Dec. 1962.
Report No. AMRL-TDR-62-99(I).
Aural effects of exposure to intense noise were investigated by
ABSTRACT:
measurements of the auditory sensitivity of cats, as determinedby their
behavior, before and after exposures and by histological examination of their
Exposures to 115 db for 1/8 hour or 105 db for 1/4 hour result in
cochleas.
temporary threshold shift (TTS) with the same general features and course of
However, 1/4-hour exposures require 18 db less sound
recovery as for man.
Noise 'f 115 db for 1/4,
to produce the same magnitude of shift in the cat.
1/2, 2, or 8 hours without interruption produced permanent threshold shift
(PTS) in which magnitude depended on the duration of the exposure, the test
tone frequency, and the susceptibility of the individual cat.' When the 2hour exposure was divided into 16 doses of 1/8 hour each and four different
inter-exposure intervals of 0, 1, 6, ahd 24 hours were used, PTS declined as
The pattern of injury ratings along the
inter-exposure interval increased.
basilar membrane is highly similar to the pattern of the behavioral audiograms, if both are placed on anatomical-frequency scale.

918
USAF Manual 160-30.
PHYSIOLOGY OF FLIGHT.
1953
U. S. Air Force
(Wash., D. C.: U. S. Govt. Printing Office, 1953).

I
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ENTRIES
Armed Services Technical Information Atncy 1957 SHOCK AND VIBRATION.
CONJUNCIN
UNIVERSITY,
STATE
PENNSYLVANIA
BRENNAN,
SELECTED BY DR. J. NORTON
Service
(Document
BIBLIOGRAPHY
REPORT
19-129-qm-804.
DA
CONTRACT
WITH
TION
Center, Armed Services Technical Information Agency, Dayton, Ohio) 26 Aug. 1951
ASTIA AD 138 776

920
1959 BIO-ASTRONAUTICS:
Armed Services Technical Information Agency
(Armed Services Technical Information
AN ASTIA REPORT BIBLIOGRAPHY (U)
ASTIA AD 306 007
Feb. 1959
Agency, Arlington, Va.)
(Secret Report)
This bibliography covers the subject matter from lq52 through 1958
ABSTRACT:
insofar as report literature, represented by ASTIA holdings is concerned.
(Unclassified Abstract)

921
1961 UNDERSEA WARFARE.
Armed Services Technical Information Agency
(Armed Services Technical Information Agency,
A REPORT BIBLIOGRAPHY.
1 October 1961
ASTIA AD-264 000,
Arlington, Va.)
This bibliography was prepared by ASTIA in response to frequent
ABSTRACT:
A
requests for information concerning Undersea Warfare and related topics.
confidential and secret section of the bibliography appear separately as
Citations are included for documents
AD-325 700 and AD-325 701 respectively.
Entries are arranged
cataloged by ASTIA from 1953 through 1 October 1961.
in alphabetical sequence by subject areas pertaining to problems in detection,
Within each category
navigation, ordnance, propulsion, and underwater sound.
and its subdivisions, reports published by Department of Defense contractors
are listed alphabetically by source and contract number, and then by date;
military reports are arranged by source and title'. (Author)

922
U.S.

Army ¶.ignal Corp.
(Army Signal Corp.,

1945
ROAD VIBRATIONS IN MILITARY TRUCKS.
Reports #3 & #5, July 1945.
Ft. Monmouth, N.J.)

-
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923
U. S.

BIBLIOGRAPHY ON THE EFFECTS OF SHOCK AND
Dept. of the Navy 1962
(Structural Mechanics Laboratory, Ship Protection
VIBRATION ON MEN.
Tech. Note SML-740-8
Div., David Taylor Model Basin, Washington).

4

924
1962 EARTH-SPACE-EARTH (SELECTED' ARTICLES)
U.S.A.F., Foreign Tech. Div.
(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFA, Ohio)
ASTIA AD 292 224
Oct. 11, 1962
Trans. No. FTD-TT-62-1416
Original Source: Zemlya-Zosmos-Zemlya, (Sbornik Materialov, Opublukovannykh
V Gazete "Pravda" Izdatel'stvo "Pravda", (Moskva), 24, Pp. .10, 13, 14, 2/,
16 Aug. 1962
30, 31, 45-41, 51, 52, 56, 51 and 61.
"Vostok-3
ABSTRACT: This publication contains articles by the following titles:
in Outer Space"; "News from Outer Space"; "Vostok-4 in Orbit"; "News from Outer
Space"; "Research Program is Being Executed Successfully"; "Conversation in.
Outer Space"; "Food of Gods"; "Precisely According to Program"; "Before the
Completion of a Historical Flight"; "and "Good Wishes to Nations of the World."

925
1946 INTERNAL VIBRATIONS EXCITED IN THE OPERATION OF
U.S. Frankford Arsenal
PERSONNEL EMERGENCY ESCAPE CATAPULTS
Memo. Rept. MR-340,
(Frankford Arsenal Lab. Div., Philadelphia, Pa.)
ASTIA AD 51 792
26 November 1946
Studies of the catapults, T2 and T4, emergency escape personnel show
ABSTRACT:
that the accelerations transmitted throughout the body by the catapult differ
in magnitude and phase from the acceleration applied to the center of gravity
Typical acceleration measurements on dummy and human subjects
of the system.
Comparisons of these
taken from Air Corps reports are given in this report.
records with independent measurements of pressure-time data show that strong
internal vibrations Of the several massive components of the ejected system are
As a consequence of these
superimposed upon the motion of its center of gravity.
vibratory components, the internal elastic stresses in the body, depending on the
phase of the vibration, at their peaks will exceed the values which would be
required for the acceleration of an equivalent rigid body to the required
Since the estimated
terminal velocity under action of the same applied forces.
safe limit for these elastic stresses is not very high compared with the stress
level to obtain the required center of gravity acceleration, the excitation of
such internal vibratory motion imposes a distinct limitation in the application
It is the purpose of this report to
of the catapult to personnel escape.
mechanical transients and their
of
such
theo.-y
the
general
(a)
consiJLr:
excitation, and (b) application to the problem of catapult and ammunition
design.

I
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926
U.S. Joint Publications Research Service
1962
THE QUESTION OF PHYSICAL
HYGIENIC EVALUATION OF PULSE OSCILLATIONS
(Joint Publications Research Service, Washington, D.C.) JPRS-14974,
27,Aug. 1962.
NASA N 62-17969

The study of physical-hygienic evaluation of pulse oscillations in
ABSTRACTThe most important factors in such studies
the human organism is discussed.
is the establishment of indices which do not cause pathologic changes in the
organism and their quantitative expression.
For the accomplishment of this
task, it is necessary on the widest scale to set up experimental models, primarily using sinusoidal oscillations.
It is also necessary to carry out
clinical studies using physiological and biochemical methods for the establishment of the early changes'which cannot be detected by ordinary clinical methods.
The hardness, the duration, the number of shocks per second, and the'amplitude
It is especially necessary to
of the pulse oscillations should be obtained.
determine the changes of acceleration with respect to time, since this is a
combined index of hardness and is the most stable index.

9'2 7
U S.

Naval Medical-Research Institute
1945
EVALUATION OF CREPE SHOES AND
HEELS TO ABSORB SHOCK ON STEEL DECKS.
(Naval Medical Research Institute.)
Rept. NH6/ALL-X-517, 30'Apr. 1945.

928
U.S. Navy 1957 ENGINEERING REPORTS ON SHIPBOARD VI3RATION PROBLEMS DURING 1957
Mare Island Naval Shipyard, Vallejo, California ASTIA AD 217 665
A'qTRACT: This publication is composed of a series of engineering reports on
shipboard vibration.
Tests were conducted to determine main engine vibration,
propulsion machinery and port turbo generator s,!t noise and vibration; turbogenerator vibration, hull and machinery vibration, and radio and electronic set
vibration

, S. N.'vV
!",
ENA;NEGERING REPORTS ON SHIPBOARD VILAiuN PRiL• K
M.Are Isl.and Naval Shipyard, Vallejo, California AST!A Al, 217 bt.•'

i

ABSTKA(T:
This publication is composed of a series of engineering rcper'ts on
shipboard vibration.
Tests were conducted to determine main condvns;cr pump
vibration, deck vibration, generator vibration, cooling pumps vibraticn, and
'vibration of the No. 2 main diesel engine.

930
U.S. Navy
1959 ENGINEERING REPORTS ON SHIPBOARD VIBRATION SURVEYS,Portsmouth Naval Shipyard, U.S. Nav-y
ASTIA AD 225 969

1957-195•

ABSTRACT:
Thks report contains the measurement techniques used in shipboard
vibration tests and the results of those tests.

931
U.S.

Office of Naval Research
1946 MONTIUY REPORT OF THE SPECIAL DEVICES
CENTER,'DECEMBER 1946
Office of Nival Research, Special Devices Center, Port Washington, L.I., N.Y.
AS TIA ATI 28590

ABSTRACT:
Synthetic training devices, teaching aids, human engineering, tactical
evaluators, research tools, and training methods are the fields foi which special
devices have been developed.
In order to. familiarize the operator with his
duties, new training techniques include assessing dry aircraft rocket and bombing
runs, remote scoring target, projector smoke 'generator, coordination of navipation
devices, and contact-flight simulator.
A dircussion is giver. of thc' pilot
ejection sedr which is necessary for escape from high-speed aircraft.
New
developments in sighting for aircraft and anti-aircraft gun sy'stems are automatic
sighting systems-combining radar information, a gyro unit, a computer, and servos.
It is suggested that television be used for mass training of personnel which is
an important factor in emergencies.

932

U.S.

Office of Sec.
PAR--LI.--

of Def. Res.

& Engng.

(Office of Sec.-Res.

1957

SHOCK AND VIBRATION BULLETIN,

& Engng.,-Washington,

D.C.)

Dcc.

1951.

ASTIA AD 247 148.
CONTENTS:
Includes papers on saw-tooth shock equipment,
instrumentation, and cumulative vibration effects.

drop-test facilities,

Assist n-tSccreti ry of D, ft111"
I N N0'
V IBRAT ION 1i;.
Ri'search and Devclopm C"t,

S5i11XK ANDi
(Rcs,.i.rch and beve lopm'wnt) 1455
(Assistant Se(-ret.ry of Defense,
AISTIA AD-94 6'17
WashinrgLon, D.C.)

CONTENTS:
Motion sickne*ss, by J.E. Steele
body, by E.K. Franke
The mechanics of vibration in the h.,i'vn
Fowler
R.C.
by
vibration,
t4
due
animals
to
Damage
by R. Edelberg
Hydiostatic effects of combined turbling a d deceleration,
Getline
G.L.
by
:raft,
ai
Vibration tolerance levels in military
Downward ejections at high speeds and high altitudes, by E.G. Sperry,

H.P. Nielsen, and I.M. Barash
Acceleration problems in ejection-seat design, by G.P.

Santi

934

U.S.

1957 INDEX TO SHOCK AND VIBRATION
Assistant Secretary of Defense
A SUBJECT INDEX AND AUTHOR INDEX (U)
BULLETINS. NO. 1 THROUGH 24.
(Assistant Secretary of Defense (Research and Engineering), Washington,
ASTIA AD 320 436.
Oct. 1957.
D.C.)

935
U.S.

BULLETIN,
SHOCK AND VIBRATION.
1957
Assistant Secretary of Defense
Development)
(Assistant Secretary of Defense (Research and
PART I.
ASTIA AD 320 435.
Washington, D.C.) Dec. 1957.

936
U.S.

1959 SHOCK, VIBRATION AND ASSOCIATED
As-istant Secretary of Defense
Secretary of Defense, Research and
(Assistant
ENVIRONMENTS PART III.
no. 27. Pt. 3, ASTIA AD 212 976.
Bull.
D.C.)
Washington
Engineering,

sleds;
ABSTRACT: Test facilities: Vibration environment of supersonic track
Development
Missile
Force
Air
the
at
sleds
Missile component testing on rocket
Center; Pneumatic vibration isolators in rocket-sled simulation of missile
accelerations; NOTS controlled-vibration track test vehicle; System testing

on dviamiqua

ity

restraints at Luckbeed SCTB;

control

vibration tests,;

Device

low-cost ýorplex-wave Machine
for vibration

(or shock)

testing

fol
in

3 nu'ual4y perpendicular planes simultaneoisly; Evaluazion of tLe Hyge Shock
Tester for water-entry sK-:k simulation: Ifeavy-equipment vibrator using a
toggle mechanism.
Combined environments; oCombined environment testing; Simulating combined vibration, sustained acceleration, and extreme temperature
environments;
Investigation of a novel approach to combines environments
testing for small components; Envirot,mental test program for components of
guided missiles; Destructive testing of missile components under simultane6us
high-intensity vibratory, thermal, and electrical stresses; Redstone missile
factory-to-impact simulation in the laboratory; Orbital sinmulations; Facility
for space simulation studies.
Instrumentation:
Lvw-impendance vibration
coupler for missile use; Pick-up to read-out calibrator for vibration channels.
See also ASTIA AD-212 975, ASTIA AD 212 977, ASTIA AD 306 004.

937
U.S.

Assistant Secretary of Defense
1960 SHOCK, VIBRATION AND ASSOCIATED
ENVIRONMENTS PART I.
(Assistant Secretary of Defense, Research and
Engineering, Washington, D.C.) July 1960. ASTIA AD 318 006.
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U.S. Assistant SecreLary of Defense

1959 SHOCK, VIBRATION AND ASSOCIATED
ENVIRONMENTS.
PART III.
(Assistant Secretary of Defense, Research and
Engineering, Washington, D.C.) Bull. No. 27, pt. 4, June 1959.
ASTIA AD 212 977.
ABSTRACT: Design and use Of vibration test Jigs and fixtures: Nature of the
vibration testing'problem; Design criteria for vibration test jigs and fixtures;
Scope of the vibratioa fixture p-blem; Vibration fixturea for large test items,
Multi-purpose environmental test fixtures; A critical look at vibration fixture
performance; Investigation of vibration fixture materials; Comrnents on seminar
on jigs and fixtures; Experimental and theoretical study of an oil film slider;
Improved version of the fluid film method of stabilizing an auxiliary vibration
table; Oil-film supported table for vibrating large components; Building an inertial guidance facility. Correlation of the effects of laboratory vs service
environments on hardware: Real and simulated environment; A specification writer's
viewpoint; Damage accumulation in relation to environmental testing; Method of
equating long duration-low intensity and short duration-high intensity random
vibration; Evaluating the effects of logistic environments on missile reliability;
Reliability and mechanical design.
Information exchange -1National-Bureau of-..........-..
standardn calibration service for vibration pickups; Ad Hoc Committee on transportation hazards: Research program on random vibration. (See also ASTIA AD 212 976)
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This publication contain:s some of t•he paperr presented ad the 28th
ABSTRA'T:
Symposium on Shock, Vibration and Associated EnvirGnments held ir the Dcýpartmertal
The Depart-.
and Commerce Auditoriums, Washington, D.C., on lebruary 9-11, 19.0.
This sectionl of the BulleiLui otitains utaclassiment of the Air Force was host.
fied papers discussing design, test methoes. instrumcntation and data analysis.
The material discussed at the panel session on the Collection, Analysis and P reA Table of Conterits for
sentatlor, of Shock and Vibration Data is also includee.
for the 28th Symposium may
all four Parts of the Bulletin and an attendance list
be found in Part I.

940
U.S.

SHOCK, VIBRATION AND ASSOCIATED
1962
Assistant Secretary of Defense
(Assistant Secretary of Defense, Research and
ENVIRONMENTS PART Il.
Bulletin No. 30, pt. 2, Jan. 1962.
Engineering, Washington, D.C.)
ASTIA AD 273 514.

COWTENTS:
Analytical determination of mechanical impedawce
Instruments and methods for measuring mechatical impedance
Applications 9f impedance information
Application of mechanical admittance data to the solution of a practical
problem
Structural response to dynamic load.

941
S':OC&, VIBRATION AND ASSOCIATED
1962
u.b. Assistant Secretary of Defense
(Ass'stant Secretary of Defense, Research and
PART V.
ENVIRONMENTS.
ASTIA AD 276 199
May 1962.
Engineering, Washingtoa, D.C.)
development
CONTENTS: Includes data on advanced test and simulation facilities,
of a combined environment chamber for physiological testing, measurement and simulation of space environments, vibration testing of the Mercury capsule, simulation
problems in futuristic space environmental chambers, vibratiun at altitude, vibrational environment of the Mercury-Redstone vehicle, and simulation of air drops
of isolators for protection of
for the Mercury landing system controller utility
equipment.

U.S.

SHOCK AND VI1R.C'NO RUI.LETI:I.
1'-7
Secretary of Defense
As ista-t
of Defense, P search and
Secretary
(Assistant
PR4XRESS.
OF
YEAFJ.S
TEN
ASTIA AD 320 434
Bull. No. 24, Feb. 1957.
Developraert, Washington, D.C.)

943

U.S.

War Dept.
(War Dept.,

PHYSIOLOGICAL EFFECTS OF ULTRA-SONIC VIBRATIONS
n.d.
Report #45
Combined Intelligence Objectives Subcomm.)

944
EFFECT OF GENERAL VERTICAL VIBRATIONS ON T11E VESTIBULAR
1961
Usenko, V. R.
APPARATUS.
Tr. Leuingrad Sanitarnogig Med. Inst. 71:9-15, 1961, (Russian).
In

BX~ATroN
4
V

945
Vars, H. M.
1961
A STUDY OF METHODS OF EQUILIBRATING TISSUE OXYGEN
REQUIREMENTS AND TISSUE OXYGEN SUPPLY IN SHOCK AND SHOCK-LIKE, STATES.
Annual Progress Report, 31 July 60 - 31 July 1961.
(Pennsylvania
University, Philadelphia)
(Contract DA 49007-md-511)
ASTIA Doc. No. AD-265 277.
ABSTRACT:
The secretion (microgram/mirm) and peripheral blood concentration
of epinephrine (E), noreptnephrine (N)., 17-hydroxycorticcsteroids (17-'OHCS)
and adrenal vein blood flow were measured in hemorrhagic shock:
(1) bled
to 60 mm Hg, maintained for 1 hr., then bled to 30 mm Hg and maintained for
1 hr; and (2) bled directly to 30 mm Hg, and maintained for 2 hr. In other
experiments peripheral blood levels of E and N were followed during hypotension at 30, 45 and 60 mm Hg, maintained for, 1.5, 2, 3, 4 and 6 hr. The
alrcnal responoe to qhed blood replacement was also observed. With varying
,degrees and duration of hypotension a prompt increase in E, followed by a lesser
ind more vari.able incrcase in N, occurred in all groups.
Blood reinfusion resuited in a sharp decrcaz: to some-:hat above control valuc: of E and_. w!7en
high secretion an( blood levels were obtained at the 'time of transfusion.
The
adrenal vein blooc 17-OHCS concentration usually increased at moderate levels
of hypotension W mm He) although the microgram/min secretion may have decreased due to the reduction in blood flow. When the blood pressure was
reduced to 30 mm H adrenal blood flow and corticoid secretion were markedly
reduced to much lo er levels.
(Author)

946
van Galer, J.
GRAFIE NOISE
Documentatie
TDCK 2911-S2,

195
GERUIS- EN SCHOKBEVEILIGING VAN ONDERZEEBOTEN 1949: BIBLIOAND SHOCK SAFEGUARDING FOR SUBMARINES 1949: BIBLIOGRAPHY (Technizeb
Cen rum voor de Krijgsmacht (Netherlands) 10 Nov. 1957, Rept. no.
AS IA AD-156 155

/

947
Vernon

1952 CUTANEOUS INTERACTION RESUILTING FROM SIMULTANEOUTS ELECTRICAL
J.A.
ND MECHANICAL VIBRATORY STIMULATION (Virginia U., Charlottcsville) 2 Sept.
1952; Contract N7onr-372, T.O. 2; ASTIA AD-13 860
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VWrncn.

IC153

.d.

.......
INTULAC'•CN PF'J'LTIX~~K

:ECVArICAL ','T5PATCfY STTMILATIO';.
1953
,,5(5)#203-2P7. May,

LVCTVTCAL AXD
Lry c1olo.!

fUT•A~.,CS

J.

tTt,.,EO S

9'.rcrirr•r.tal

The simultaneous application of electrical and mechanical vibratory
ABSTRACT:
forces to a common locus on the finger-tip was demonstrated to produce a
This into'-action, as indicated by the detection of
cutaneous interaction.
cutaneous beats, was best produced in the narrow frequency range of about
N",80cycles to 310 cycles per second.
'- The magnitude of the cutaneous interaction was measured by determining
the effect of simultaneous subliminal electrical stimuli upon mechanical
When the two forc~es were presented 'in one phase
vibratory thresholds.
relation (the absolute value was unknown), the mechanical vibratory thresholds
were greatly lowered as compared with normal mechanical vibratory thresholds,
but when the two forces were presented in a phase relation 1800 different
or no departure from normal thresholds.
there was little
from the first,
The evidence shows that electrical stimuli do not stimulate the skin
producing mechanical movements in the skin.
by first
In that an interaction between electrical and mechanical vibratory
stimuli has been demonstrated. even under limited conditions, it now app'e'ars
The investigation is being extended by the use
fruitful to plan future work,
of continuous phase variation.

949
%

INVESTIGATION OF SOME PARAMETERS OF THE
1962
Verrillo, R.T.
CUTANEOUS THRESHOLD FOR VIBRATION.
J. of the Acoustical Society of America 34(11):1768-1773, Nov. 1962.

Sensitivity to vibration on the hand was determined as a function
ABSTRACT:
of frequency, contactor dimensions, contactor configuration, and distance
It was found that each of these
of the contactor from a rigid support.
In the frequency
parameters affects the threshold in a different way.
between 25 and 640 cps, the absolute threshold as a function of frequency
yields a u-shaped curve that reaches a maximum of sensitivity in the region
The effect of the geometric parameters appears to be highly
of 250 cps.
(Author)
complex.

50
Voight, It., tr. E.N. Lahouvie 1958 EINIGE NEUERE ERKENNNISSE UND
ER'AHRNCFEN BEI-SCHIFFSVIBRATIONLN (RECENT FINDINGS AND EMPIRICAl DATA
OBTAINED IN THE FIEID OF SHIP VIBRATIONS) Jahrbuch Schiflbautechnische
,esellschaft vol. 47, Translation 268, ASTIA AD-202 516, Feb. 1958

ABSTRACT: The status of German research on causes of vibration in ship hulls
appendages, and power plants is described, with examples drawn from the work
of the Germanische Lloyd and the STG Technical Committee on Ship Vibration.
Various de-t 's
for measuring vibration are reviewed.
Also included is a
discussion ot the paper by several specialists in the field. (Author)
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952
Volkov, A.M., and V. Chirkov
1960
OSCILLATIONS OF THE HUMAN BODY UNDER
THE EFFECT OF VIBRATION.
Gipiena truda i professional'nye zabolevanjia
(Moskva), 4 (5): 8-12,
May 1960

ABSTRACT:
The physiological effects of vibration in the frequency range of
1-70 cps were investigated on humans with the aid of a vibration table and a
vibration stand.
A method of simultaneous recording of the oscillatory movement
of the human body was employed.
The results confirm the resonance nature of
oscillations in the froquency range of ý o e anu 17-25 cps for the human body.

953
193¼
von Bekesy, G.
Akustiche Zeit.

SENSATIONS OF VIBRATION.
4:316-334.

(Uber die Vibration-semfindung)

The diffusion of mechanical vibration and the isolation of resonance
ABSTRACT:
in the human body are investigated.
From the sensation of pressure and vibration
it becomes evident that they occur through two different nerve types which have
separated themselves spatially in the vicinity of the fibrous root.
The frequency dependence of the vibration threshold is continuously measured and it
appears, through impedance measurements of the surface of the skirt, that the
sensation of vibration is not determined by the a.ternating pressure, but by
the magnitude of deformation.
Finally, an arrangement for the subjective
measuring of vibration force is given.

954
von B,.ksy,

G.
1939
TIP SFNSIrIVITY OF STA10ING AND SITTING MAN TO
SIN'USvDbIL VIBRATION.
(',i
r die Etpfiiit 'ichkeit des stchenden und
sitzenden Mtnschen gegen siousIormige Erschutterungen)
Akustiche Zeit. L:360-369.

ABSTRACT:
A shake table for vertical vibr-ition was made from a Oecimal bal,'nce
which held a load of 100 Kg.
With this arrangement the threshtld of sinusoidal
vibration stimulation of normal standing and si.ting man was measured by its
frequency 'raltionship.
The frequency range investigated was from 0.1 to 100.0
cps.
The displacement of
the hand or foot against the resting body which were
noticed were also investigated.
With special large-faced quartz microphones the pressure threshold of vibration
sensation for standing man could be determined, which as anticipated is independent of frequency in a wide frequency range.
With resting, standing or
sitting man periodic variations became evident which'partl9 coincided with
pul~sation.
In order to be :able to calculate the vibration trinsmission over nvin, the
mechanical impedance of man was ascertained by two distinct methods.
The
frequency dependence of impedance shoded that with increasing vibration
frequency even smaller masses of the body were displaced in vibration.
By means of a horizontal pendulum the threshold of horizontal vibratio•n were
also investigated.
At the same time the appearance of the vetebrai column
could be observed.

955
von Bekesy, G.
1940 UBER DIE STARKE DER VIBRATIONSM24PFINDUNG UND IHRE OBJEKTIVE
MESSUNG (Concerning the Strength of the Vibration Experience and Its
Objpctive Measurements)
Akustische Zcitschrift
5: 113-124

956
Von Bekesy, G.
1940 TIE NEURAL TEnMINA'IONS RESPONDING TO STIMJLqATION OF PRESSURE
AND VIBRATION.
J. Exp. Psychol.
26:514-519.

957
von Bekesy, G.
1948
VIBRATION OF TIHE HEAD
J. Acoustical Society of America 20(6):749-.760,

Nov.

1948
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1959
IrU1,,!,E INCG Al(T;h, THE
von Bt ý,Y , G .
(P yr ,'-Ac.
OUTER HAIR CELL, OF THE COCHILEA.
Conti ict No. 18k,,15, ASTIA
Cambridge, M,;:s.)
See also R,:print J. of the Acou,'t ical S,,ciltv

SKIN AND
"rTWF,.; THY I;;';FY AND
u•t c la-., Hirv,,r'r Univ.
AD-?29 24b; I Jun..O 1459
of Am rica 31: 1236-1249

ABSTRACT:
An attempt has been made to -how that (1) !he rotating tones in
hearing, (2) the rotating vibr,-itions on the skin, (3) the difft rence liien for
the smallest perceptible dist.rze on the skin, and (4) Mich's law of contrast jre
In many
all consequence, of the sare funneling acti-)n of the nervous system.
situations the role of the funneling action can be better understood if a neural
funneling unit is proposed, taking into account that a lo~al stimulus produces
Since
an area of decreased sensitivity.
both an area of activit) and, around it,
the ioner and outer hair cells in the cochlea show a difference in sensitivity,
the funneling action between these areas of -tifferent §ensitivity has been
It has been found that, between su-h areas, the locus of the
investigated.
sensation is continuoucly displared as the intensity of the stimilus is increased.
"This suggests that along the organ or Corti there is a longitudinal displacement
produced by variations in frequency, and a radial displdcemnent between the (),ter
Thus there .,eems
and inner hai'r cells produced by vari.itions in sound pressure.
The cochlear model
to be a pitch-loudr•,ss coordinaite system in the ear.
(J. Acoust. Soc. Am. 27:830-841, 1955) with nerve supply was therefore turther
developed into a cochlear model with more and less sensitive nerve supplies, in
(AUTHOR)
hair cells in the organ of Corti.
order to represent the outer and iner
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I5
LOS MAS LMPORTANTES PROBLEMS DE LA MEDICINA
von Dirings!
,•.r-tant Problems of Aviation Medicine)
AERONAUTIC,..
Revista midica germano-ibero-americaRa (Leipzig) 8: 418-438

960
1935 DIE WICHTIGSTEN AUFGABEN DES FLIECERARZTES UND
von Diringshofen, H.
(The Most Important Tasks of the Flight Surgeon
DER LUTTFAHRTMDIZIN
and the Aviation Medicine)
Deutsche MedizinischeWochenschrift (Stuttgart) 61: 461-464 & 545-547

961
von Diringshofen, H.
Q38 FUR DEN TRUPPENARZT PRAK-riSCH WICHTIO FRAGFN DER
LUFTFAIRTMEDIZIN
(Practical, Important Questions of Aeromediclne for
the Company Doctor)
Luftfahrtmedizinische Abhandlungen (Leipzig) 2: 252-253.

2,160

962
von Diringshofen, H. 1950 BESCHIEUNIGUNGSWIRKTINGEN IN RONTGENBILD
Effects in the X-ray Pictures)
1: 135-137
Weltraumfabrt

(Acceleratio*

963
1949 SOUND ABSORPTION AT THE SURFACE OF THE
von Gierke, H. E.
J. of the Acoustical Soc. of Amer. 21:55.
BODY OF MAN AND ANIMALS.

964
MEASUREMENT OF THE ACOUSTIC IMYEDANCE AND THE ACOUSTIC
1950
von Gierke, H.E.
ABSORPTION COEFFICIENT OF THE SURFACE OF THE HUMYAN BODY.
(Wright Air Development Center, Wright-Patterson AFB,, Ohio)
AF Technical Rept. No. 6010, March 1950.
ABSTRACT: Measurements were made of the mechanical impedance and the acoustical
absorption coefficient of the human body surface. The measurements were carried
2
out over soft areas (1-18 cm ) of the body surface for the frequency range 100
For the lower frequencies the data were obtai~led from the'resonto 18,000 cps.
ance and damping characteristics of an air filled tube closed at'one end by the
At higher frequencies an aluminun rod pressed against the body was employed
body.
These measuring devices are described and for each
instead of the air coldmn.
device two different measuring methods are treated theoretically.
The experimental results show for the body surface the absorption coefficient and
the impedance (amplitude and phase) as functions of frequency and measured area.
From this data the vibratory energy absorbed by the body surface may be calculated
A theoretical explanation for the measured behavior of the body surface is ,given.

965
1950 THE EFFECTS OF SHOCK AND VIBRATION ON MAN
von Gierke, H.E.
USAF Technical Report 6010, 1950

-
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966
von Gierke, H. E., H. 0, Parrack, & D. H. Eldredge
1950
HEATING OF ANIMALS
BY ABSORBED SOUND ENERGY (Air Materiel Command, Wright-Patterson AFB,
Ohio)
AF TR 6240; Oct. 1950

ABSTRACT:
In order to explain the observed heating and killing of small animals
in sound fields above about 150db ref. .C002 dyne/cn, 2 , the sound absorption
coefficient'of rat's body surface is measured as a function of frequency.
The
absorption coefficient dec-reases up to about 1500 cps and then increases up to
The behavior below 1500 cps is determined largely by the tissue be-6000 cps.
neath the skin while the increased absorption above 1500 cps is the result of
the presence of the fur. These absorption coefficients permit the estimation of
By calculating the heat balance of
the sound energy absorbed by a whole animal.
the animal in a sound field, the sound intensity and the time required to cause
These calculated results agree with
heat death can be calculated approximately.
on the heat death of rats and
datexperimental
new
the old as well as with
(Man's situation with
for death.
responsible
agent
the
overheating'as
establish
respect to overheating in intense sound fields is considered in an appendix.)
(AUTHOR)

967
Gierke, H.E. von, H.O. Parrack, and D.H. Eldredge 1952 HEATING OF ANIMALS BY
ABSORBED SOUND ENERGY Jour. Cellular and Compar. Physiol. 39(3): 487-,
505 DLC(QPI.W533, v. 39)
ABSTRACT: The sound absorption of anesthetized rats with normal fur or with the
fur shorn, and of the furred rat skin removed from the body was studied. Sound
flelds above 150 decibels and frequencies up to 6000 c.p.s. were employed.
On
'the intact fur, the sound absorption coefficient decreased up to 1500 c.p.s.
the co ýficient increased again, being about 127. at 6000 c.p.s. On the bare
skin, the absorption coefficient decreased with increasing frequency, and on
the Isolated furry skin it increased with increasing freauencv throughout the
tested. - The behavior below 1500 c.p.s. it is dependent on the physical
properties of the fur. This coefficient permits the calculation of sound
vibration absorbed by the whole anin~al.
The duration of survival of the animal in a sound field is related to its heat balance.

968
....
.vonGierk
lenningans L. Oes treichcr, Ernst K-.- Franke-,--Horace -O-.-Par.-ack--and
Wolf W. vonWittern
1952 PIIYSICS OF VIBRATIONS IN LIVING TISSUES
(Jeurnal of Applied Physiology, Vol. 4, No. 1, June 1952, pp. 886-900)
ABSTRACT:
Experimental data about the behavior of vibrating body tissue in
the frequency range from 0 to 20 k(ps are given and the experimental techniques

-2,162

-

describi.J.

The results show that'the vihratzýry energy is ahsorbed by thc
body surface in several ways and that for the distribution of the energy
inxide the body tissue in the different frequency ranges different types of,
wave-propagation are important.
The results suggested a theory wherein the
propagation of vibratory energy in soft human body tissue is compared to
the wave propagation in an elastic viscous compressible medium.
The general
physical conclusi'ont of this theory are-briefly outlined and the three
types of wave propagation that we must expect, the shear wsves, the compression
waves, and the surface waves are characterized.
By applying this theory
specifically to the experimentally investigated case that the vibrating force
is applied perpendicularly to the body surface overlying soft tissue, it is
shown that the si plified model of a vibrating sphere in an elastic viscous
compressible medium describes entirely the mechanical behavior of the body
tissue.
The qualitative agreement between the calculated and
measured characteristics in terms of impedances was found to be sufficiently
good, that i! is possible to determine approximate values for the shear
elasticity and the viscosity of the body tissue, the ,ost important of the
unknown physical constants of the four quantities involved in the theory
W* '. _he';e ,o .- "nts known, the mechanical behavior of the body surface
can be calculated for the whole frequency range from 0 to about 10 cps
in the ultrasound range.
The theory is in good agreement with all available
measurements by different authors and should apply also in ranges where
measurements are still
missing.
Theoretical explanations or models given
in earlier investigations for the low frequency case and for the middle,
frequency range are special cases of the general theory.
The theory enables
us also to estimate, from the impedance characteristic measured on the body
surface, the kind of wave propagation inside the body.
That is,
it shows
how much of the total energy entering the body is distributed in the body
in the form of shear waves and how much as compression waves.

969
von Gierke-, H E., H. Davis,
PRODUCED BY SOUND.
December 1953

D.H. Eldredge and J.D. Hardy
1953
AURAL PAIN
BENOX Report, Contract N6-ori-020, ONR Project NR 144079

9'/0
von Gierke, H. E., & D. R. Warren
1953
PROTECTION OF THE EAR FROM NOISE.
(Office of Naval Research & University of Chicago)
Contract N6 ori-020,
Task Order 44, ONR Project NR 144079, Dec. 1953

-

•,163

-

971
von Gierke, H. E., H. Davis, D. H. Eldredge, & J. D. Hardy
1953
AURAL PAIN
PRODUCED BY SOUND (Office of Naval Research & University of Chicago)
Contract N6 ori-020, Task Order 44, ONR Project NR 144079, Dec. 1953

972
von Gierke, H. E.
1957
TRANSMISSION OF VIBRATORY ENERGY THROUGH
HUMAN BODY TISSIZ
Proceedings of the First National Biophysics Conference, 1957
(New Haven, Yale University Press, 1959)

973
Von Gierke, H. E.
1958
VIBRATION AND NOISE ENVIRONMENT OF MISSILES AND
SPACECRAFT.
WADC TR 59-732
See also Proceedings of the Wright Air Development Center Space Technology
Lecture Series, Section 5, "Space Medicine", Dec. 1958

974
von Gierke, H.E.
1959
MANNED SPACE CRAFT.

VIBRATION AND NOISE PROBLEMS EXPECTED IN
Noise Control 5(3):8-16

ABSTRACT: Noise and vibration problems in space vehicle will be most severe
during launch and re-entry.
The order of magnitude of tte noise levels can be
reasonably well predicted for the launch phase; estimates of the noise during
hypersonic re-entry are considered less accurate.
With proper cabin and
personal equipment design, adequate speech communication should be possible
during both phases.
Vibration levels Are hardcr to predict.
But it is concluded that major
vibration problems with regard to human occupants of the rocket craft may
be confined to the low-frequency oscillations and transient accelerations
expected at rocket burn-out and during re-entri-,
respectively.
The frequency
range which requires special attention in this connection through-out the
system planning and design phases is from 0.5 to 20 cps.
Vibrations in this
frequency ranre are particularly critical for the seated subjects.

-2,164

Accurate measurements of noise and vibration levels during launch and re-entry
should be obtained as soon as possible to insure the optimum design of cabin
and personal protection equipment and to direct the course of basic studies on
tolerance and performance.
In the new and complex stress environment posed by
space missions, even noise and vibration levels not affecting human behavior
and performance when presented as individual stimuli must be considered as
significant compounds of the overall physical and phychological stress picture.

975
von Gierke, H. E.
1959
VIBRATION AND NOISE ENVIRONMENTS OF MISSILES
AND 3SACECRAFT
Space Medicine, Section 5
Proceedings of the'WADC Space Technology Lecture Series,
WADC Technical
Rep. 59-732, Vol. I
1959

976
von Gierke, H. E.
1960
VIBRATION AND NOISE ENVIRONMXNT OF MISSILES AND SPACECRAFT.
In (Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
PROCEEDINGS OF WADC SPACE TECHINOLOGY LECTURE SERIES, VOLUME 1 TECHNICAL
AREAS.
WADC TR 59-732; ASTIA AD-235 424; pp. 145-161
ABStRACT:
Noise, vibration, and transient accelerations have been with aviation
from its inception. The noise and vibration problems will be most severe during,
launch and re-entry. The magnitude 'of noise 'levels can be reasonably predictred
for the launch phase but noise estimates during hypersonic re-entry are less accurate. Critical and major vibration problems affecting crewmen may be confined to
low-frequency oscillations at rocket burnout and transient accelerations during
re-entry.
Bio-acoustic problem areas should form no serious obstacle to manned
flight. However, meager existing data must be suoplemented soon by measurements
of noise and vibration during launch and re-entry to permit optimum design of
cabin and personal protection equipment and to direct a course of basic studies
in tolerance and performance of humans.
Noise and vibration levels which do not
affect hur.an behavior when presented as individual stimuli must be considered
significant in the over-all physical and psychological stress picture.
(AUTHOR)

/
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von Gierke, H.E.
SPACE CRAFT.

1959
VIBRATION AND NOISE PROBLEMS EXPECTED IN MANNED
5(3): 8-16, May 1959
Noise Control,

ABSTRACT: The present information on' noise, vibration and transient accelerations of space craft during launch and re-entry is reviewed and discussed with
Using
regard to human physiologic and psychologic tolerances and performance.
general knowledge of noise and vibration sources, estimations and predictions
are made of noise and vibration levels which may be experienced inside and
outside a manned space craft. The order of magnitude of the noise levels can
be reasonably predicted for the launch phase; estimates of the noise during
hypersonic re-entry are considered less accurately . It is concluded that
vibration problems with regard to human occupants may be confined to the low
frequency oscillations and transient acceleration expected at rocket burn-out
and during re-entry respectively.

978
von Gierke, H. E.
1960
TRANSMISSION OF VIBRATORY ENERGY THROUGH HUMAN BODY
TISSUE.
In Glasser, Otto, ed., Medical Physics (Chicago, Ill.: The Year
Book Publishers, Inc., 1960) 3:647-668
SUMMARY: This survey is by no means exhaustive and only touches on the most
important data available on the mechanical properties of body tissue. Phenomena
such as nonlinearity and hysteresis are not included at all. The main purpose
was to stress the fact that regardless of the frequency range and the application
for which the measurements were made, all data should fit together into one
general picture of the dynamic mechanical properties of human body tissue.
(AUTHOR)

979
Von Gierke, H.
1960
REPORT TO THE ACCELERATION PANEL, ARMED FORCES-NRC
COLmiTTEE ON BIO-ASTRONAUTICS, WOODS HOLE, MASS., AUG. 1960.
(Aerospace
Med. Lab., WPAFB, Ohio)

980
von Gierke, H. E., et al.
1960
THE EFFECTS OF SHOCK AND VIBRATION ON MAN
(Naval Medical Research Institute, Bethesda, Md.)
No. 60-3, 8 Jan. 1960
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von Gierke, H.E.
1961
BIOMECHANICS OF IMPACT INJURY.
(Aerospace Medical Lab., Wright-PattersonAFB, Ohio)

ABSTRACT: A review of the biomechanics of impact injury indicates that (1)
Steady-state vibration studies are very helpful for interpreting impact tolerance data. The mechanical models for the human body derived from such studies
are useful as a basis for theoretical analysis and prediction of impact response.
(2) Theoretical analysis of the response of the co.iplex human system to impact
loads shows clearly that a complete description of the force-time function of
the impact load is necessary to define response or tolerance uniquely. Only in
very limited impact-duration ranges can a single parameter such as peak acceleration, impulse, or rate-of-onset be considered primary to the response.

982
Von Gierke, H. E. & R. R. Coermann
1961
THE BIODYNAMICS OF HUMAN RESPONSE
TO VIBRATION AND IMPACT.
Rev. Med. Aero (Paris) 2:201-203, Dec. 1961

983
Von Gierke, H. E. & R. R. Coermann 1963 THE BIODYNAMICS OF HUMAN
RESPONSE TO VIBRATION AND IMPACT.
Industr. Med. Surg. 32:30-32, Jan. 1963.

984
von Gierke, I1.E. and D. E. Goldman
1961
OF COMFORT AND SAFETY
Handbook of Shock and Vibration
(New York, N. Y., McGraw-Hill Book Co.,

SHOCK AND VIBRATION:

LIMITS

1961)

985
Von Gierke, Cole & Gtob 1961 NOISE AND VIBRATION OF PERSONNEL IN AEROSPACE SYSTEMS, AND THE SIMULATION OF THE ENVIRONMENT IN AEROSPACE
MEDICAL RESEARCH.
(1961 Proceedings of the Institute of Environmental
Sciences,; Paper not available at publication).
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986
van Gierke, H. E. and R. R. Coermann

1961
THE BIODYNAMICS OF HUMAN
RESPONSE TO VIBRATION AND IMPACT
In
Proceedings of the International Congress of Aviation and
Cosmonautical Medicine. Paris, September 1961
In
Revue de Medicine Aeronautique, Vol 2, 1962
See also
Industrial Medicine and Surgery 32:30-32, 1963

987

von Gierke, H. E. and E. P. Hiatt

1962
BIODYNAMICS OF SPACE FLIGHT
In
S.F. Singer, Ed.
Progress in Astronautical Sciences, Vol I.
(Voorburgval, Amsterdam, North Holland Publishing Company)
1962
See also WADD
Q-1
-

988
van Liere, E. J.
1957
SPACE MEDICINE
West Virginia Med. J. 53(8)t 297-301

Aug.

1957

ABSTRACT: An outline is made of some of the physiologic problems encountered
in space flight, including those arising from accelerations, weightlessness,
rapid decompression, and hypoxia.
As a result of such flights physicians
will have to treat such things as radiation sickness, ultraviolet and thermal
,burns, cosmic ray damage, sterility, accidents due to meteors, and fractures
sustained by assuming incorrect position when acceleration begins.
Mention ii
made of the emotional strain and physical and mental fatigue which are
conducive to bringing about neuroses in spacemen.

989
von Wittern, W. W.
1952
FORCE BALLISTOCARDIOGRAPHY
WADC TR 52-340, November 1952

990
von Wittern, W.W.
1953
BALLISTOCARDIOGRAPHY WITH ELIMINATION OF THE
INFLUENCE OF THE VIBRATION PROPERTIES OF THE BODY.
American Heart Journal, 46(5):705-714, November 1953
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Wacholder, B.V. & E. Fayer 1960 STUD% OF INSTRUMENTATION AND TFCHNIQUES FOR
MONITORINC VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH ALTITUDE INSTRUMENTATION AND MONITORING TECHNIQUES
Wright Air Development Division, Air Research and Development Command,
Patterson AFB, Ohio
WADC TN-59-30/, Vol. III
June 1960
ASTIA AD 268 090

Wright-

ABSTRACT:
Instrumentation techniques are presented which are available within
the state-of-the-art; an instrumentation system is proposed for the monitoring
of high-altitude environments encountered by typical vehicles.
The high altttude
environmental effects on typical vehicles and equipment is summarized.
The
present airborne-instrumentation state-of-the art is presented for measuring
temperature, pressure, strain, vibration, acceleration, radiation, meteorite
detection, and acoustic noise.
A feasible instrumentation system is discussed
for monitoring these deleterious environments.
In addition, recommendations
are made for an extension of this study to cover environments that are outside
the scope of the present program, such as the environments created by nuclear
and other advanced propulsion systems.
Another recommendation is the continuation of the instrumentation study to effect a complete design specification for
an environmental monitoring system for a particular vehicle.

"992
Walcott, Charles, & W. G. van der Klott
1959
THE PHYSIOLOGY OF THE SPIDER
VIBRATION RECEPTOR.
Journal of Experimental Zoology 41:191-244, July 1959
See also (Cornell University, Ithaca, N. Y.)
Contract Nonr-.40128, Proj.
NR 140-117; ASTIA AD-244 182

993
Walcott, Charles, & W. G. van der Klott
1959
THE PHYSIOLOGY OF THE SPIDER
VIBRATION RECEPTOR.
(Cornell University, Ithaca, N.Y.)
Contract Nonr-40128,
Proj. NR 140-117; ASTIA AD-244 182
See also Reprint Journal of Experimental Zoology 41:191-244, July 1959
ABSTRACT:
Much of the informa, ion that web-spinning spiders receive about the
outside world can come only from vibrations--simpel observation bears this out.
Both in the capture of insects for food and in the elaborate coutship, vibration
is an important stimulus for behavior.

-
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By using electrophysiological techniques, we have been able to locate an
extremely sensitive vibration receptor on the leg of the spider.
This paper
includes data on the threshold, frequency response, frequency discrimination,
and other properties of the receptor as well as experiments designed to uncover
the mechanism by which the receptor operates.

994
INTRA-AURAL TEMPORARY THRESHOLD SHIFT
1961
Waldron, D. L., & R. C. McNee
Rept. 61-95;
(School of Aerospace Medicine, Brooks AFB, Texas)
DIFFERENCES
Aug 1961

995
Walsh, James E.
1948 VIBRATION PROBLEMS IN AIRCRAFT
In: Marcus, Henri et al, Shock and Vibration Bulletin No.
Lab. Rept. No. S-3229
ASTIA ATI 75 153 pp. 13-15

7, Naval Research

ABSTRACT:
The method of vibration isolation of reciprocating engine-propeller
combination is described.
Present specifications for allowable cockpit vibratiors
are discussed critically.
Finally, a brief comment on the problems of turbo-jet
and prop-jet engine vibration isolation. is presented.

996
Webb Associates
1962 FORCE FIELDS
In:
NASA Life Sciences Data Book
(National Aeronautics and Space Administratiol
Washington, D.C.)
Contract NASr-89., June 1962
ABSTRACT:
This handbook provides 28 pages of charts and summaries from the
various force fields.
Areas covered include:
Acceleration (experience, impact,
transverse G limits, acceleration terminology, variations in G tolerance,
G vector and consciousness, direction of force, maximum tolerable acceleration
profiles, G protecLion by water immersion); tolerance to tumbling; deceleration
(abrupt transverse, positive and negative G decelerations, tolerance to vertical
impact, human impact sensitivity, impact tolerance); G fields in rotating space
vehicles; vibration, (response, tolerances, physiological effects, psychophysical
factors, performance functions, transmission, oxygen consumption, respiratory

ventilation,

and tracking performance);

resonance of the abdominal wall; oscill-

ations; high dynamic pressures; blast injury.
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Weber, k. 1951 A NEW VIBRATION MEASURING APPARATUS AND ITS APPLICATIONS
Schweiz Arch Angew Wiss Tech (German) v. 17, pp. 129-139
ABSTRACT:
The mathematical desi- of a vibration recording apparatus is
given briefly with special reference to the measurement of shock waves.
The natural frequency
Details are given of a piezolectric accelerometer.
of the equipment is 3500 c/s, and its output is linear up to 400 c/s.

998
Weber, M. and U.A. Corti.

1951

VORVERSUCHE ZUR ENERGETISCHEN ANALYSE BIO-

DYNAMISCHER PHXNOMENE AUF ERSCHiJTERUNGSMES-STECHNISCHER GRUNDLAGE.
(Preliminary experiments in the energic aralysis of biodynamic phenomena
by measurement of vibration.) Schweiz. med. Wchns-chr. 81:194-195

999
Webster, W. C., & J. D. Lin
1962
DYNAMIC HEAVING MOTION OF GROUND EFFECT
MACHINES.. (Hydronautics, Incorporated, Washington, D. C.) Technical Rept.
011-3; ASTIA AD-274 546; March 1962

ABSTRACT:
The dynamics of simple ground effect machines undergoing heaving
motion over a wavy surface is formulated here.
The equation of motion is a third
order ordinary differential equation with the coefficients depending essentially
on the mass flow into or out of the cavity under the machine and on the geometric
characteristics of the machine.
The response of.machines traveling over a sinusoidal s-.rface is derived as a function of the encounter frequency and mass flow
coefficients.
Then, mass flow coefficients are obtained for different types of
machines.
Peripheral jet machines without an exceptionally large volume of
concave bottom are found to be stable in the heave eode.
The responses of both a
peripheral jet machine and a plenum chamber machine are computed.
The peak
response of plenum chamber machines is generally higher than that of peripheral
jet machines.
(AUTHOR)

1,000
Weidmann, F.
1940 PHENOMENA OCCURRING WHEN TRANSMITTiNG MECHANICAL ENERGY FOR
SHORT PERIODS OF TLME (VORGANENGE BEI MECHANISCHER ENERGIEUEBERTRAGUNG IN
KURZEN ZEITRAE-UMEN)
ASTIA ATI 55423
ABSTRACT: A th,'.retical discussion is given on the phenomena occurring during
the -mechanical ransmission of energy for short periods of time, using a catapult
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installation as an example.
Three possible means to assure constant acceleration
of flying models over the entire length of the catapult are discussed, and the
one using a spring as a means for damping the acceleration shock is considered.
The substitute for this system is a double pendulum; whose equations are derived
for the general solution. The course of acceleration is purely sinusoidal
while the velocity is composed of a constant and a cosine term. The application
of the sprLng for shock absorption is also considered.

1,001
Weinert, C. E.
1950
VIBRATION ISOLATOR (DWG. NO. 4391419) LABORATORY STATIC,
DYNAMIC AND TEMPERATURE TESTS.
(Douglas Aircraft Co., Santa MWnica. Calif.)
Rept. No. DEV-542, 26 Dec. 1950
1,002
Weitz, J.
1939
VIBRATORY SENSITIVITY AS AFFECTED BY LOCAL ANESTHESIA.
J. Experimental Psychology 25:48-64

1,003
Weitz, J.
1941 VIBRATORY SENSITIVITY AS A FUNCTION OF SKIN TEMPERATURE.
J. Exp. Psychol.
28:421-436.

1,004
Wendell,
J.

G.H. & S.B. Cunmmings
1938
. Psychol. 22:429-438

FATIGUE OF THE VIBRATORY SENSE.

1,005
Wendt, G.R.
1958
PHYSIOLOGICAL EFFECT- OF LOW FREQUENCY, HIGH-AMPLITUDE
VIBRATION ON THlE HUMAN ORGANISM.
( Paper read at the 29th Annual Meeting
of the Aero Medical Association, Wash., D.C. March 1958)
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1,006
Wendt, H.W., E.A. Stark, G.B. Simon, and E. Cohen 1961 THE VALUE OF COCKPIT
MOTION IN FLIGHT SIMULATION (Link Division, Geneml Precision Corporation,
Presented at American Psychological Association Convention, New York, New
York) 4 Sept. 1961

1,007
White, D.C. & M.M. Mozell 1957 WHOLE BODY OSCIILATION; PRELIMINARY REPORT
NADC-MA-LR23 April 1, 1957
U.S. Naval Air Development Center, Johnsville, Pa.
ABSTRACT: In a study to set the upper limit of endurance to sinusoidal whole
body oscillation, two subjects were studied on a vibration table while strapped
securely in an A4D seat at 0.34-inch double amplitude and frequency of 10
An intolerable precordial pain radiating to the left shoulder
cps (2-3 G).
At frequency levels of 20-25 cps and the same double
developed in both subjects.
amplitude (6-10 G), a lower bowel disturbance was observed which was characterized
by discomfort, followed later by bloody, mucloid discharge.

1,008
White, G. H., Jr., K. 0. Lange & R. R. Coermann
BUFFETING ON THE INTERNAL PRESSURE OF MAN.
Hum, Factors 4:275-290, Oct. 196

1962

THE EFFECTS OF SIMULATED

1i,009
White, S.Y.

1948

APPLICATIONS OF

TRASONICS TO BIOLOGY Audio Eni.

32:42-45

.1,010
THE MEASUREMENT OF TISSUE THICKNESS BY ULTRASOUND
1962,
Whittingham, P. D. G. V.
tie Aerospace Medical Assoc., Chalfonteof
Meeting
Ual
"33rd
(Paper,
Haddon Hall, Atlantic City, N. J., April 9-12, 1962)

-

S1

2,173

-

,0 11

"" -

Wiercinski, F.J. and C.M. Child

1936

DIFFERENTIAL SUSCEPTIBILITY OF LIVING

ORGANISMS TO SUPERSONIC VIBRATION Science &3:604-605

1,012
A CONTROLLED STUDY OF THE EFFECTS UPON
1950
Wilcox, H. H. & W. F. Windle
THE BRAINS OF GUINEA PIGS OF ULTRASONIC WAVES GENERATED BY TURBO-JET ENGINES.
J. Aviation Med. 21:85.,
ABSTRACT: 'A ,pilot experiment was performed with eight guinea pigs to determine
whether exposure to repeated bouts of "noise" generated by turbo-jet engines
results in brain damage or impairment of retention of memory of a learned maze
problem. No statistically significant alterations in retention were observed.
No neuropathological changes were seen. Except for the destruction of the organ
of Corti, leading to deafness, results were negative.

1,013
Wilcoxon, H.C., and E. Davy 1954 FIDELITY OF SIMULATION IN OPERATIONAL FLIGHT
TRAINERS, PART I: EFFECTIVENESS OF ROUGH AIR SIMULATION (Special Devices
Center, Port Washington, New York) SDC Technical Report 999-2-3, 24 January
1954.

1,014

Wilson, W.Ker 1943 VIBRATION IN AIRCRAFT (Oscillation Sub-Committee of the,
Aeronautical Research Committee, DeHavilland Aircraft Co., Ltd., Hartfield,
Herts, England) June 1943

1,015
Winchester, C. F., L. E. Camp~beli, & J. Bond
1959
EFFECTS OF AIRCRAFT SOUND ON
SWINE.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 59-200; August 1959, ASTIA AD-233 449
ABSTRACT: To determine whether or not aircraft sounds affect swine unfavorably,
a number of different lines of investigatio-ns have-ib:eenr carried out-. Direct obser-
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vations and motion picture records have been made of animals exposed to reproduced
Heart rate measurements have been
aircraft sounds at high le',els of intensity.
Feeding trials
made in an attempt to determine possible rate changes due to noise.
in which pigs were exposed daily to the sound of random "fly-overs" have been
Possible effects of noise on reproduction have been investigated.
carried out.
In addition, histological studies of the ears and adrenal and thyroid glands of
None of these lines of investigation
swine after sound exposure have been made.

has yielded evidence indicating that swine are influenced significantly by noise.

1,016
PASSENGER SEAT, STRUCTURAL AND VIBRATORY TESTS, MODEL
1947
Winter, R. S.
(Consolidated Vultee Aircraft Corp., SanDiego, Calif.)
240 AIRPLANE.
Rept. 4939, 22 May 1947

1,017
193-1 ULTRASONICS AND BIOLOGY (Paris: A. Blanchard)
Wolfers, F.
See Also: Biol. Abstr. 8:19647

1,018
Wood, R.W.,

tsA.L. Loomis

1932

THE PHYSICAL AND BIOLOGICAL EFFECTS OF HIGH

FREQUENCI SOUND WAVES OF GREAT INTENSITY Biol. Abstr. 6:24736
See Also:

London, Edinburgh & Dublin Philospphicai Magazine and Journal
of Science 4:417-436 (7th Series)

1,019
Wuff, V.J., Fry, W.J.

(,f,.

D. Tucker, F.J. Fry & C. Nalton

ULTRASONIC VIBRATIONS ON NERVE TISSUES
Soc. of Biol. Med., 1951, 76, 361)

1951

EFFECTS OF

-2,1751,020
Wulfeck, J.W., Weisz, A., and Raben, M.W.
1958
EFFECTS OF VIBRATION ON
VISUAL PERFORMANCE.
En; Wulfeck, J.W., Weisz, J.W., & Raben, M.W., editors,
Vision In Military Aviation.
(Wright Air Development Center, WrightPatterson AFB, Ohio) WDAC Technical Rept. 58-399, ASTIA AD-207780, Nov. 1958
ABSTRACT: Vibration has been recognized to impair visual performance in
reciprocating aircraft 'of all kinds.
When vibration cannot be avoided, its
effects upon visual performance may be reduced by proper design of the visual
display and printed materials which must be viewed.
However, effective design
depends'upon an understanding of how vibration influences vision.
Research on
the effects of vibration on visual performance have taken two directions.
On
the one hand, the effects of certain kinds of vibration impressed upon the
operator's body, through his feet or seat, have been exploted.
On the other
hand, the effects of certain kinds of vibration in the visual-field have been
determined.
Early research on the effects of vibration imposed upon the body
measured human sensitivity to vibration. After bodily sensitivity to vibration
was measured and discomfort thresholds were determined, efforts were made to
discover the physiological effects upon which judgments of discomfort are based.
ResuLts of experiments on visual sensitivity to vibration are reported in this
chapter.
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1,021
Yacorzynski, G.K. & M. Brown
1941 STUDIES OF THE SENSATION OF VIBRATION
VARIABILITY OF THE VIBRATORY THRESHOLD AS A FUNICTION OF AMPLITUDE AND
FREQUENCY OF MECHANICAL VIBRATION.
J. Exper. Psychol. 28:509-516

1,022

Yamasaki, S. & R.F,. Karls
1962
AN ACCURATE METHOD OF AUTOMATICALLY
PLOTTING "g" LEVELS OF VIBRATION SIGNALS.
( Institute of Environmental
Sciences, Mt Prospect, Ill.) Reprint 62-620
ABSTRACT: This is a report on the development of the vibration Data Reduction
System.
This new process provides the same quality of reduced data as the
previous system. However, UDRS requires a much shorter time period.

1,023
Yarcho, W.B.
CENTER.

1957
ENVIRONMENT TEST FACILITIES OF WRIGHT AIR DEVELOPMENT
WADC TN-57-27, Jan. 1957.
ASTIA AD-l10 740

ABSTRACT: The purpose of this report is to provide a compilation of the
mnjor environmental test facilities available at Wright Air Development
Center for effective utilization.
It is conclueicd that t-ýot facilities to
meet most environmental conditions are available within Wright Air Development Center and their utilization is limited only by the size or weight of
the test specimen.
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1,024
Yerg,

R.A.
1962
OCCUPATIONAL MEDICINE AT THE LAUNCH SITE
In (School of Aerospace Medicine) Lectures in Aerospace Medicine,
,pp. 21-44.

1962,

ABSTRACT: Much of the success of a manned space flight depends on the individuals
who are operating the ground launch equipment.
Human exposure is limited to
exposure of fuels used in the vehicles.
Therefore, safety rules and alarm systems
must be developed to protect ground crew from the hazards of explosion. Moreover,
the SCAPE suit (Self Contained Atmospheric Breathing Ensemble) has been designed
for the same type of protection.
Other sources of medical concern at the launch
site is protection from radiation, noise at the hydraulic servicing unit and in
the powerhouse.

1,025
Yevskiy, A.A. Arkad 1962 COMBINED EFFECT ON MAN OF VIBRATION AND NOISE
Gig i San, No. 10, 1962, pp. 25-29
FTD-TT-63-292

1,026
Young, W. A., D. B. Shaw
et al
PRODUCED BY VIBRATION.
J. Appl. Physiol. 18:349-352,

1963

EFFECT OF C02 ON HYPERVENTILATION

March 1963.

1,027
Young, W. R. 1959 WHAT IT'S LIKE TO FLY INTO SPACE.
46(15):132-149. 13 April.

Life

ABSTRACT: A description of various research and training for space
flight is provided with photographs including weightlessness, vibration,
and acceleration studies.
He describes Shake table vibration tests
at Navy's Bethesda, Md. Laboratories.
He was informed that "test
animals sometimes die after 10 minutes on this table". "The vibration
seems to make various organs hemorrhage." He notes his reactions at
180 and 600 vibrations per minute. A description of the WrightPatterson equilibrium chair, and the Pensacola, Fla. Human Disorientation
Device Is also given. (CARl)
-
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1,028
n.d.
PRIMATE RESPONSES TO PROLONGED LOW MAGNITUDE ACCELERAYudkofsky, P. L.
(Wright Air DevelopTIONS AND TO SUDDEN WITHDRAWAL OF THESE ACCELERATIONS.
ment Ctr., Wright-Patterson AFB, Ohio) Technical Report in preparation
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EIN BEITRAG ZUR UNTERSUCHUNG DER MECHANISCHEN ERCHUTTERUNZeller, W. 1932
(Contribution
GEN IN IHIWER AUSWIRKUNG AUF DEN MENSCHLICHEN ORGANISMUS.
to the investigation of mechanical vibration and its effect on the human
body)

Schalltechnik.

5:24-35

1,030
1959
SHORT TIME HUMAN TOLERANCE TO
Ziegenruecker, G.H., & E.B. Magid
(Wright Air Development Center, Wright-Patterson
SINUSOIDAL VIBRATIONS.
ASTIA AD 227 341.
AFB, Ohio) WADC TR 59-391, July 1959.
ABSTRACT: Short time human tolerance criteria for sinusoidal vibration from 1
to 15 cps were determined using 10 healthy male subjects ranging in age from 23
to 34 years.
At each frequency, the amplitude was increased at a constant rate
from zero to the point where the subject stopped the run because he thought that
further increase might cause actual bodily harm. The lower levels of tolerance
The highest tolerwere found to be between 1 and 2 g at 3-4 cps and at 7-8 cps.
Subjective tolerance limits were found
ance level of 7-8 g was found at 15 cps.
Physiologito be caused by one or more of seven specific sensations or symptoms.
cal observations during vibration exposure were also made.

1,031
Ziegenruecker,

Gerd H. & Edward B. Magid 1960 SHORT TIME HUMAN TOLERANCE TO
SINUSOIDAL VIBRATIONS
Pa1*er: 31st Annual Meeting of the Aerospace Medical Association, Americana Hotel,
Bal Harbour, Miami BeaCh, Fla., May 9-11, 1960

ABSTRACT: Short time human tolerance criteria for sinusoidal vibration from i to
15 cps were determined using ten healthy male subjects ranging in age from twentyAt each frequency, the amplitude was increased at
three to thirty-four years.
a constant rate from zero to the point where the subject stopped the run because
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he thought that further increase might cause actual bodily harm. The lover
levels of tolerance were found to be between 1 and 2 G at 3-4 cps and at 7-8
cps.
The highest tolerance level of 7-8 G was found at 15 cps.
Subjective
tolerance limits were found to be caused by one or more of seven specific sensations or symptoms.
Physiological observations during vibration exposure were
also made.

1,031
Ziengenruecker, G.H. and'E.B. Magid.
1960
SHORT TINE HIUMAN TOLERANCE TO
SINUSOIDAL VIBRATIONS.
Aerospace Med.
31 (4): 325-6.

ABSTRACT: Short time human tolerance criteria for sinusoidal vibration from
1-15 cps were determined using ten healthy male subjects ranging in age from
23 to 34 years.
At each frequency the amplitude was increased at a constant
rate from 0 to the point where the subject stopped the run because the thought
that further increase might actual cause bodily harm.
The lower levels of
tolerance were found to the between 1 and 2 G at 3-4 cps 'and at 7-8 cps.
The
highest tolerance level of 7-8 G was found at 15 cps.
Subjective toleranc'e
limits were ouid zo be caused by one or more of 7 specific symptoms.
Physiological observations during vibration exposure were also made.,
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.1,032
Anon.
1945 AERO-MEDICAL RESEARCH: BASIC STUDIES ON VIBRATION.
Intelligence, U.S. Tokyo No. 111 pp. 1-7)

(Repý.

Air Techn

1,033
Anon.
1946 INTERNAL VIBRATIONS EXCITED IN THE OPERATION OF PERSONNEL EMERGENCY
ESCAPE CATAPULTS (Frankford Arsenal, Philadelphia, Pa.) Memo. rept. no. MR-340
26 Nov 1946, ASTIA AD-51 792

1,034
Anon.

1947 CONFERENCE ON ULTRASONICS AND EXPLOSIVE DECOMPRESSION.
(Comm. on Aviation Med., Div. of Med. Sci., Nat'l Research Council,
Washington, D. C. ) 17 Dec. 1947

1,035
Anonymous, 1947 PHILIPS VIBRATION MEASURING APPARATUS
(PhilipsEndhovenHolland ) Undated,translated 1947
R.A.E. Translation No. 148

1,036
Anon.

1948
LANDIN IMPACT VIBRATION STUDIED
Aviation Week, 48:26-27

ABSTRACT: An extensive investigation of vibration of airplane structure
as a result of landing impact is in progress at the National Bureav. of
Standards under the direction nor Dr. Walter Ramberg.
Craft of earlier
and more rigid types were designed for landing condition by treating the
airplane as a rigid body subjected to an impact force.
Large transport
planes designed on this assumption showed a tendency to develop failures
in the wing or tail, which could be ascribed only to transient vibration
of the structure excited by landing impact.
A comparison showed that'the
values obtained from the theory were 15 to 140 per cent greater than the
measured values.
It was concluded from the tests that the theory would
give a fair estimate for the transient vibration in an airplane subjected
to symmetrical landing impact leading to flexural vibration of the wing.
Measurements on actual landings of large transport airplanes have failed to
substantiate this conclusion.

-

2,183

1,037
1948 A REVIEW OF SUBJECTIVE RESPONSES TO VIBRATORY MOTION OF
ANON
THE HUMAN' BODY IN THE FREQUENCY RANGE 1 TO 70 CYCLES PER SECOND
Project NM 004 001, Report No.1, 16 March 1948.

1,038
1949 SYNOPSIS OF THE AERO MEDICAL ASPECTS OF JET PROPELLED AIF.CRAFT
Anon.
ASTIA ATI 56134
January 1949.
(Aero Medical Lab., Air Materiel Command)
Brief reviews of recent developments and current practices are
ABSTRACT:
requirements and equipment, decompression
presented on the following subjects:
sickness, cabin pressurization, explosive decompression, long term positive
and negative acceleration, pilot's pneumatic suit for positive acceleration,
cockpit design and temperatures, flight instruments, psychological limitations,
sound problems, the ejection seat, protective helmets, wind-blast protection,
Future research will be concerned with protection under emergency
and vision.
conditions in a vacuum, etc.

1,039
%non.

GENERAL SYSTEMIC ACUTE AND CHRONIC DISORDERS RESULTING FROM
1951
TRACTOR RIDING.
(A complete survey among 1,800 general practioners in Iowa,,npublished ms.)

1,040
Anon.

1954

Air Carrier

ACCIDENTS IN TURBULENT AIR
INJURIES IN AIR CARRIER
16 March 1954.
No. 39,
Safety Bulletin,

1,041
1957 GERUIS-EN SCHOKBEVEILIGING VAN ONDERZEEBOTEN 1949: BIBLIOGRAFIE
Anon.
(NOISE AND SHOCK SAFEGUARDING FOR SUBMARINES 1949: BIBLIOGRAPHY) (Technisch
10 Nov. 1957, ASTIA
Documentatie Centrum voor de Krijgsmacht (Netherlands).
AD-156 155

1,042
1958 SOVIETS RECOVER RESEARCH ROCKET DOGS
Anon.
Aviation Week 69: 61-63, 3 Nov. 1958
Izvestia reports two dogs, Belyanka and Pestraya, were recovered from
ABSTRACT:
280 miles altitude in a single-stage research rocket launches from the "middle

.2,184

.

latitudes of Soviet European territory" on Aug. 2/, 1958, with a,3,726-lb.
This is reported as being the second launching of such a rocket.
payload.
The felt-lined cabin, which landed "in a selected area," contained "a generation
system, a self-contained system for recordinp the biological functions of the
The rocke.- was stabilized "during
animals, and a special motion picture camera."
the entire flight, including the inertial part of its flight," to ensure the
The rocket also carried instruments
necessary conditions for the experiment..
for measuring concentration of free electrons, ion composition of the atmosphere,
concentration of positive ions, electron temperature, air pressure, micrometeorite impingement, ultravioletregion of the solar spectrum, infrared
radiation of the earth, and the earth's atmosphere.

1,043
Anon.
1958 SPUTNIK II THROUGH RUSSIAN EYES
Astronautics 3: 48-49, 62.
ABSTRACT: Although silent on launching vehicle and means of propulsion, these
translations from the Soviet press offer hitherto unreleased data on structure
of the satellite and the biological experiments performed

1,,044
Anon.

ROCKET INSTRUMENTATION BIBLIOGRAPHY NO. 8 SECOND SERIES
1960
(Ministry of Aviation, Gt. Britain.
(U) (ITEMS 786-1000 AND INDEX)
Rept. No. TI1/BIB/9, March 1960. ASTIA AD 318 395L

CONTENTS:
General instrumentation
Accelerometers
Bearings
Combust ion
Computing and data reduction
Displacement measurement
Flow and prL-sure measurement
Recording instrumentsSafety and protection
Shock and vibr.,tion measurements
Strain gauge techniques
Temperature measurement and control
Velocity r.asurement
(Unclassified Contents Note)

See also ASTIA AD 315 418L

1,045
Anon.

1960 VIBRATION AND NOISE SURVEY REPORTS ISSUED FOR 1960 (Pearl Harbor
Naval Shipyard, T.H.) 21 Feb 1961

2,185
1,046
Anon.

1960 NONTITLED
Discovery 21:482-486,

1960

ABSTRACT: A concise summary with illustrations of the experiments carried out
in Sputnik V, launched Aug. 19, 1960, based on information from official
Russian sources.
The bio-medical experiments carried out in the 10,000 lb.
satellite were designed to provide data on specific features of the vital
acLivity of different animal and plant organisms during a space flight, the
biological action of space-flight conditions on living organisms (overstrain,
prolonged weightlebsness, the transition to and from weightlessness), the,
action of cosmic rays on the vital activity and heredity of animal and plant
organisms, systems for maintaining life and.well-being during space flight
(air regeneration, temperature, regulations, food and water supply, sanitation,
etc.).
In addition to dogs, Belka and Strelka, the biological payload included
21 black and 19 white mice, the seeds of different varieties of onions, peas,
wheat, and maize, Nigella,
actinomycete fungi, Chlorella in liquid and solid
nutritive media, sealed ampules of cultures of intestinal bacteria (type KK-12,
B, "aerogenes"), butyric fermentation bacteria, a culture of staphylococci,
two varieties of phages (T-2 and 13-21), DNA, HeLa cells, and pieces of
preserved human and rabbit skin. Also the container carried four automatic
bioelements with a culture of butyric fermentation bacteria, two enclosed
in a sviL-itl
thermostat and two in an unheated container.
The various
microbiological and cytological specimens were intended to provide data on
the effect of space-flight conditions on growth and genetic change.
The
oxygen concentration was to be maintained at 20 to 25 percent, with a carbon
dioxide concentration no higher than 1 percent; the temperature wzs to be
bctween 150 and 250 C, the relative humidity at 39 tv 70 percent,' and the
pressure at one. atmosphere.
The feeding method was similar to that used with
Laika.
The physiological information recorded during the flight included
arterial blcod pressure, electrocardiograms, frequency of respiration, body
temperature,.and movements.
Data transmitted to earth
stations by radio-telemetry included cabin temperature, pressure, humidity,
and control d3ta on the functioning of the life-s-upport system. Television
was employed to -study the motor activity of the dogs,.and transducers mounted
on each cradle provided additional data on their movements.
Ionizing radiation
dosimeters placed near the dogs and on their suits measured radiation dose from
cosmic rays.
Pre- and post-flight studies included metabolism, blood and urine,
cardiovascular, immunological, and (for the-rats only) nervous activity and
their typological peculiarities.
The postflight examination sh~wed that the
The arknik also investigated cosmic
rats, like the dogs, took the. trip well.
radiation and short-wave solar radiation. Measurement techniques and some
experimental results are given

1,047

S

Anon.

1960

Vozdushnogo

IN THE EARTH'S ATMOSPHERE
flota

11:95

-
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1,048
Anon.

1961
DETAILS OF VOSTOK CONSTRUCTION GIVEN
Pravda (Moscow), September 8, 1961

ABSTRACT: With the development of spaceships of the Vostok type, there began the
program of regular studies designed to perfect methods for putting man into
orbital flight and returning him to earth, studies of the effects of space flight
conditions on the human body,.for the possibility of maintaining man's work capacity during prolonged weightlessness, and perfection of systems to sustain man's
life during space flight.
PRAVDA notes that the two Soviet manned spaceflights
were preceded by thorough preparations to establish, in particular, the physiologi
cal effects of weightlessness.
The first spe'1a1 cialmentb to study Lhe effect
of weightlessness on Phe hurmn body were conducted on a ground test i stallation
in which weightlessness was induced for one or two seconds.
An attempt was also
made to simulate weightlessness by inmersing a man in a special suit into a liquid
with specific gravity equal to that of the human body. A substantial step forward
in the study of weightlessness was made in plane flight experiments.
During highspeed flights, the centrifugal force developing along a parabola compensates the
force of gravity.
In these conditions it is possible to obtain weightlssness
for jeriods of 40 to 50 seconds.
The next phase in the study of the effects of
zero.gravity were flights of mice, rats, and dogs in sputniks.
Positive results
obtained in these experiments warranted the conclusion that weightlessness lasting
24 hours would not endanger man's life or health; (CARIl)

1,049
Anon.
1961 FLIGHT OF THE SECOND COSMIC SHIP
Vestnik Akademii Nauk SSSR, 10: 10-17
ABSTRACT: On August 19, 1960, the second Soviet cosmic ship, on board which
was a group of experimental animals and other living organisms, went into
On August 20, they all returned safely to earth. A
orbit around the earth.
press conference was held on August 24 by the Presiduim of the USSR Academy of
Sciences devoted to the new, outstanding achievement in conguering outer space.
A.V. Topchiyev related about how the planned program on the second cosmic ship
He also cited preliminary results
was carried out and described its passengers.
of the flight. Academician N.M. Sisakyan described the biological program of
the second cosmic ship. V.V. Parin, active member of the Academy of Medical
Sciences, U.S.S.R., described the medico-biological part of the program. Then
O.G. Gazenko, senior scientific co-worker of the U.S.S.R. Academy of Medical
Sciences showed the first cosmonauts who returned to earth -- Belka and Strelka.
S.N. Vernov and L.V. Kurnosova told about ................
The rats and mice were also shown.
the investigations of cosmic rays which were carried out during the flight.
1,050
Anon.
1961 EL HOMBRE EN EL ESPACIO EXTERIOR (MAN IN OUTER SPACE)
Revista de Aeronautica (Spain) 21(245): 275-282, April 1961

ABSTRACT: A resume of the mun-in-space projects being conducted by the U.S.
and U.S.S.R. is preoented. (JPL)
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1961
VOSTOK DETAILS
Flight 79(2721):586, May 4,

1961

ABSTRACT:
The Soviet satellite Vostok and Major Gaiarin's flight of April 12,
are described.
(JL)

1961

1,052
Anon.

1961
PARIN ON COSMONAUTS, SPACE DOGS
FBIS USSR & East Europe, Nr. 81, April 27,

1961

ABSTRACT:
Moscow--The dogs wh'ich have taken part in space flights are still
in
excellent health and their journey into space has had no harmful aftereffects on
them, said Soviet medical scientist Vasil Parin today, appearing on Moscow
television program devoted to the conquest of space.
Parin stressed that Soviet
technology had created vehicles capable of placing living creatures into orbital
flight and that both the stages of acceleration and deceleration had caused no
harmful aftereffects.
Academician Parin said that apparently for some time to come cosmonauts would be
selected from among pilots.
Outlining the requirements to be met by a cosmonaut,
the scientists said that he must possess the same qualities as those possessed by
Yuriy Gagarin.
Speaking about Yuriy Ga arin's preparation for the flight, Academician Parin said
that it had been carried out according to a big program, and all the tests were
carried out with "large endurance margins" exceeding in severity those conditions
whith Gagarin was likely to encounter during the flight.
Parin said that Gagarin'3
space suit incorporated special transmitters with the help of which all the data o4
the condition of his body during the flight were transmitted to earth.
Academician Parin said that in future flights into unexplored cosmic regions the
first explorers would apparently again be mants four-legged friends - dogs.

1,053
Anon.
1961 INSTRUMENTATION BIBLIOGRAPHY
(Ministry of Aviation, Ct. Brit.) Rept. No.
ASTIA AD 253 346

TIL'BIB/50; Jan.

1961;

ABSTRACT: This bibliography contains material on the foliowing subjects:
general instrumentation; calibration; combustion; electrical and electronic
devices; test facilities; accelerometers; computers; displacement measurements;
flow measurement and control; pressure and thrust measurement; recording; shock
and vibration; strain gauge measurements; temperature measurement; and time
measurement.
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Anon.
19,61 DETAILS OF THE LEGENDARY FLIGHT
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
Trans. No. MCL-1035, July 27, 1961, ASTLA AD 261 805
Original Source: Kn-otol'skaya Pravda, 91(11031): 1-3, April 16,

1961

1,055
Anon.
1961 SOVIETS INDICATE BIG PROBLEM. IN SPACEMAN'S WAY
Columbus Dispatch March 10, 1961
ABSTRACT: Two Russian scientists indicated that despite Soviet recovery of
another space ship with a dog inside, 'major problems remain to be solved before
a Soviet man is shot into space.
Ivan Maisky, director for the Experimental
Biology Institute, and Vasil Parin of the Soviet Academy of Medical Sciences
agreed that weightlessness is a major problem of manned space flight. Parin
said Russian scientists have been getting "interesting data" on how living
organisms are affected by such unusual irritants as vibration, stress, and the
extreme noise of rocket engines.
(CARI)

1,056
Anon.
1061 PERIODICAL REPORT ON AEROMEDICINE IN THE USSR:
(1126th USAF FAG, Arlington Hall Station, Arlington 12, Va.)

61-24
Rept.

1452577

ABSTRACT: This is a report dealing with:(a) Contents of a book on the psychology
of the fl~ing profession, (b) Comparative physiological study of tolerancc to
radial acceleration, (3) The Sixth Congress of the Ukr. Society of Physiologists,
and (d) Astronaut training and manned space flights.
(CARI)

1,057
Anon.
1962 SURVEY OF FACILITIES FOR SPACE ENVIRONMENT SIMULATION
(Aerospace Research and Testing Cormmittee, Washington, D.C.)
ARTC Project No. 6-60; ATC Report No. ARTC-30; April 1962.
ABSTRACT: The main body of the report is separated into 11 sections including
acoustic test facilities, vibration test facilities, human factors facilities,
and general environmental test facilities.
Thebe sections explain the function
of specific equipment for space environmental simulation.
When practical a
summary table has been added to the section giving general characteristics of
the equipment.

2,189
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1,058
Anon.
1962 SPACE SIMULATION FACILITIES
J. Environmental Science 5(2): 23-24, April 1962
ABSTRACT: The world's largest combined environmental test facility being built
at Edwards Air Force Base, California, features a 30 g centrifuge with a load
capacity of 30,000 pounds.
The environmental complex is designed to assume any
combination of acceleration, vibration, temperature, humidity, and altitude.
It
integrates in one test system a large centrifuge acceleration test machine,
vibration exciter, and temperL.ure and vacuum chamber.
Vibration stresses and'
g torces encountered by missiles and spacecraft during take-off and flight will
be simulated by a shaker integrally mounted to the test chamber.
A tabulated
comparison of thermal vacuum test facilities and the space environment simulator
is presented.
(Aerospace Medicine 33(10): 1280, Oct. 1962)
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Abelson, P.H.
,Science,

1962
THE VENUS MISSION.
138(3545):1069, 7 Dec. 1962.

,ABSTRACT: The article contains a description of Mariner II
launching, mission, and future prospects.

including the

2
Adams, C, C.
1958
HUMAN FACTORS IN SPACE FLYING
In: Space Flight (New York, McGraw-Hill).
Chapt.

10

ABSTRACT: A review of work being done in Space Medicine with sections on
Radiation, Vision, Respiration', Acceleration, Weightlessness, Heat Problems,
Space suits and meteors.

'3
Adams,

C.
1960
ASTRONAUT SUPPORT PROBLEM.
Ground Support Equipment.
2(4):83-85, August-September 1960

ABSTRACT:
A study of man's water requirtraents in space and an analysis of
eating and drinking experiments conducted under zero gravity conditions are
presented.

-
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4
Adamson. D.

1962

SATELLITE.
NASA-TN-D 1270

THE GRAVITATIONAL FIELD ENVIRONMENT OF AN EARTH
August 1962

Adey, W.R., J.D. French, R.T. Kado, D.F. Lindsley, D.O. Wilter, et al.
1961
EEG RECORDS FROM CORTICAL AND DEEP BRAIN STRUCTURES DURING CENTRIFUGAL AND
VIBRATIONAL ACCELERATIONS IN CATS AND MONKEYS
IRE Trans. Military Electronics BME-8(3): 183-188.
July 1961.
ABSTRACT:
Electroencephalographic'tecords have been taken from ddep regions of
the brains of cats and monkeys with chronically implanted electrodes during
centrifugal and shaking acceleration comparable to booster forces.
Histological
and x-ray controls have indicated that displacement of the electrodes does not
occur' and that damage to brain tissue is comparable with nonaccelerated animals.
A transistorized EEG amplifier suitable for recording in satellite
biopack
environments has been developed.
In centrifuge tests, transverse accelerations
up to 8 g were associated with rhythmic "arousal" patterns of slow waves in
hippocainpal regions of the temporal lobe during increasing or decreasing acceleration.
Longitudinal accelerations between 5 and 6 g produced blackouts after
30 to 40 seconds, with flattening of EEG records, and frequently with induction
of epileptic seizure activity in temporal-lobe leads.
Shaking tests suggested
that vibrational acceleration may be associated with the intermittent "driving"
of the cerebral rhythms, in i fashion resembling photic driving, at shaking rates
from 11 to 15 c.p.s., and from 22 to 30 c.p.s.
(Author)

6
Aero Medical Assoc.
A SYMPOSIUM.

ABSTRACT:

J.

1958
AVIATION MEDICINE ON THE THRESHOLD OF SPACE:
Aviation Med. 29(7):485-5" ,, July 1958

This issue deals with:

1) New knowledge of the extra-atmospheric radiation field;
2)' Potentialities and ramifications of life under extreme environmental
conditions;
3) Experiments during weightlessness: A study of the oculo-agravic illusion;
4) Design considerations of a balloon-borne pressurized capsule for high
altitude bailout study;
5) The feasibility of recycling human urine for utilization in a closed
ecological system
6) A closed food cycle atomic conservation for space flight

-

2,192

-

(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine Bibliograph•y
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag,
Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)

7
1962 PRINCIPLES OF LIFE SUPPORT IN SPACE BAS&O ON
Aerospace Information Div.
SOVIET OPEN LITERATURE PUBLISHED IN CONNECTION WITH THE VOSTOK-3 AND
VOSTOK-4 LAUNCHINGS
ASTIA AD 291 910
(Aerospace Information Div., Washington, D.C.) 5 Dec. 1962
ABSTRACT: Descriptions of the principles of life support in space used by
Soviet specialists at the present time for orbital flights, and those which are
being discussed and developed for future long-range missions have been extracted
from more than two hundred articles and TASS reports published predominantly
in Soviet newspapers in connection with the launching of the Vostok-3 and
The articles were written by various specialists in the
Vostok-4 spaceships.
field of space technology, including academicians, corresponding members of
the Academy of Sciences, professors, doctors of biological sciences, doctors
of medical sciences, candidates of medical and technical sciences and physics
Primary emphasis
and mathematics, engineers, science reporters, and cosmonauts.
was placed on discussions of data which describe the design elements of equipment
used in space application, including the spaceship cabin, automatic devices,
Psychological and physiological
equipment used in the cosmonaut training program.
(Author)
conditioning and responses and safety factors are included.

.8
Aerospace Information Div.
1962 SOVIET MANNED SPACE FLIGHT LIFE SUPPORT
SYSTEMS: MEDICAL AND BIOLOGICAL ASPECTS OF THE VOSTOK-3 AND VOSTOK-4
FLIGHTS
AID Rept. No. 62-191; Nov. 1962
(Aerospace Information Div., Washington, D.C.)
ASTIA AD 291 911

ABSTRACT: The medical and biological aspects of the Vostok-3 and Vostok-4
flight, including selections of orbits, physical and psychological preparation,
medical monitoring, radiation protection, diet, cabin ecology, and projected
The sources are from Soviet
problems for interplanetary flight, were reviewed.
open-literature, chiefly newspapers, published in the period from August thru
October, 1962.

-
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".9
Akulinichev, I.
1962 FROGRESS IN SPACE MEDICINE
(In:
'"Medical and Biological Aspects of USSR Space Flights", Joint Publications
Research Service Translation No. 16,277
ASTIA AD 400 411
Original Source:
Russian newspaper, Meditsinskiy rabotnik 17 August 1962,
P. 3
ABSTRACT: Experience accumulated in manned space flight permits the conclusion
that weightlessness is completely tolerable and hl-s no substantial effect on
blood circulation or the motor functions of the gastrointestinal tract.
However
conclusions end generalizations applicable to mass space flights must be drawn
with caution since these flights have been relatively short and the cosmonsuts
have been most highly trained athletes.
They have been distinguished for great
volitional qualities and great functional reserves, particularly of the cardiovascular system.

10
Aleksandrov, A.
1960
MAN AND THE COSMOS
Trans. of Meditsinskii Rabotnik (USSR) 20(105):3,
(Office of Technical Services, Washington, D.C.)

1957
61-27432

I
1.1
Aleksandrov, S.G. & R. Ye. Federov
1962
SOVIET SATELLITES AND SPAC: SHIPS
(SELECTED ARTICLES).
(Wright-Patterson Air Force Base), Trans. No
FTD-TT-62-121.
From Sovetskiye Sputniki i Xosmicheskiye Korabli,
2nd Edition.
(Moscow: Akademiya Nauk SSSR, 1962).
Pp. 24-82, 11 -124,
144-147, 182-184, 217-242, 256-394, 427-456.
ASTIA AD 273 888.
PERTINENT ARTICLES:
The Problem of Descent to the Surface of the Earth and Planets
Biological Investigations
Second Soviet Ship-Satellite
Arrangemaent of Ship-Satellite
Flight of Ship and its Return to Earth
Medical-Biological Problems of Man's Flight into-Cosmic Space
Training of Cosmonauts
First Cosmic Flight
Conclusion

"2,194 "

12
PSYCHOPHYSIOLOGISCHE UNTERSUCHUNGEN UBER DIE
1905'
Alexander, G., & R. Barany
BEDEUTUNG DES STATOLITHENAPPARATES FUR DIE ORIENTIERUNG IM RAUME AN
(PSYCHOPHYSIOLOGICAL INVESTIGATIONS CONCERNING
NORMALEN UND TAUBST1UMMEN.
THE IMPORTANCE OF THE APPARATUS OF THE STATOLITHS FOR ORIENTATION IN SPACE
ON NORMALS AND DEAF-MUTES.)
Arch. ohr., Nas., 1u.Kehlkopfheilk. 65:187-192

13
Alexander,

G.

Aviation Week

1961

FLIGHT PROVES MAN CAN FUNCTION IN SPACE

70(20): 31-32'.

15 May 1961.

ABSTRACT: A description is given of the pfiox functions performed and the
stresses and loads (weightlessness, peak graviyand re-entry loads) to which
pilot and capsule were subjected during the 15 minute Mercury-Redstone flight
on May 5, 1961.

14
1960
BIO-MAGNETICS
Alexander, H.S.
1960 Proceedings of the Institute of Environmental Sciences
(Institute of Environment Sciences, Mt Prospect, Ill.)
pp. 119-126

15
Annenskii, F. D.
1961
KOSMICHESKAIA PSIKHOLOGIIA (SPACE PSYCHOLOGY)
Nauka i zhizn' (Moskva) 28(2):33-39, Feb. 1961
English Translation:
(U. S. Joint Pub. Research Service, Washington)JPS 9916.
Aug. 10, 1961
ABSTRACT:
Psychological problems that comfront the astronaut in space are
reviewed.
Absence of the usual environmental timers, lack of gravity, and the
enormous rate of speed of his vehicle may create a disorientation in' time. Lack
of dircct information feedback of the outcome of his actions forces the astronaut
to evaluate his actions by instrument readings.
Lack of support due to zero
gravity poses special problems which, however, can be overcome by proper training.
Isolation and-confinement in thespace cabin are not anticipated to have the same
effects as sensory deprivation, since the astronaut will take an activepart in
the flight and therefore his mental set will differ. Neuropharmacologic agents
may be used to control sleepiness, anxiety, or fatigue.
(Aerospace Med.
33(8):1029, Aug. 1962)

S.~2,195.
,16

Armstrong, C. R.
1953
SPACE PHYSIOLOGY
J. British Interplanetary Society 12:172-175

ABSTRACT:
The sensory-motor system of a man living in a gravity-free state is
subjected to abnormal handicaps.
The muscle and skin pressure senses are gravireceptors and would be useless in a gravity-free state. However, the VaterPacini corpuscles, being deep pressure receptors in the hands, feet, and joints,
would probably continue to function and partially compensate for the loss of the
other 'two recptors.
The vestibular apparatus, which controls posture, and is
stimulated by gravity, respirationand circulation, is
felt to present lesser
problems.
Under zero-gravity conditions, oxygen consumption would be low--approx,
imately 500 litres per day per person.
By utilizing the upper physiological limit
of increased oxygen pressure, which is 415 mm hg, this problem can be minimized.
(CARI)

-17
Arnoult, M. D.
1959
PERCEPTUAL PROBLEMS OF A SPACE TRAVELER
(Paper, Annual Meeting of the Southern Society of Philosophy and Psychology,
1959)

18
Askren, W.B.
1959 MAN FUNCTIONS IN SPACE FLIGHT
Paper: Panel on Psychology, of the Armed Forces - MRC Comnmittee on Bio-Astronautics, Washington, D.C.
December 2, 1959
ASTIA AD 238 480
ABSTRACT:
Duties typical of those to be assigned to future space crews are
described.
The duties of a three-man crew for a hypothetical seventy-two hour
moon flight are presented on a logarithmic time-iine.
The duties are analyzed
to determine the major activities of space crews such as navigation, flight control
energy management, etc. The activity of in-flight maintenance is stressed as an
essential duty. Finally, the duties are analyzed to determine the criteria that
should be used in selecting personnel tor a space flight of this type.

. 2,196 .

19
1961
PHYSIOLOGICAL RESPONSES OF THE
Augerson, W.S. & C.P. Laughlin
ASTRONAUT IN THE MR-3 FLIGHT.
In NASA, Results of the First U.S. Manned Suborbital Space Flight
National Aeronautics and Space Administration, pp. 45-51

Astronaut Shepard (on his suborbital flight on May 5, 1961)
ABSTRACT:
demonstrated physiological responses to 5 minute weightless flight (interrupted
Acceleration-weightlessness,
by 23 seconds of retrofire) were uneventful.
within the limits of intact
responses
physiological
produced
period
transition
The relative change in pulse rate in going from weightlessness to
function.
reentry acceleration was comparable to that in going from 1 g to reentry
vision, semicircular
Special senses, that is,
acceleration on the centrifuge.
canal function, and hearing, appeared intact throughout the flight. (Author)

20
EXPLORATION OF SPACE
1960 PACAF BASIC BIBLIOGRAPHIES:
Ax, P.
Misawa Air Force Base, Japan Feb. 1, 1960
This'is a bibliography on the exploration of space, with annotations
ABSTRACT:
from various sources, which supersedes the bibliography dated 1 February 1959.
Included are 85 references, published between 1953 and 1959, and classified as
Rocket History and Research; Space Flight; Satellites; International
follows:
Geophysical Year Space rograms; Space Medicine; and the Moon and Interplanetary
Travel.

-
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Bakh, I., Gorlov, 0. et al 1958 MEDICAL-BIOLOGICAL PROBLEMS IN SPACE FLIGHTS
(Office of Technical Services, Washington, D.C.) Trans. No.. 59-22143 7 Oct. 1959
,Trans. from: Chelovek v Kosmose (Moscow)
Ser. 8, Vol. 1, No. 20.
1958
ABSTRACT: This popular pamphlet indicates the problems raised by the g effect,
weightlessness, cosmic radiat~ion etc.
It concludes with the statement that
man will eventually adapt himself to space flight.

22
Bakulev,

A.

1960

DESTINATION

....

SPACE

Meditsinsky Rabotnik (Medical Worker)

1(40):34-36,

Jan.

1960

ABSTRACT: Experimental research has shown that man can tolerate acceleration
12 to 15 times greater than the force of the earth's gravity for seven minutes
without ill 'effects if he is conditioned by systematic training, equipped
with a special anti-gravity suit to prevent disturbances in cerebral blood
circulation and seared in the rocket so that the mechanical forces act
perpendicularly to the longitudinal axis of his body.
Other experiments have
shown that the human organism can easily endure a state of weightlessness'
lasting 30 to 45 seconds.
It has been ascertained that with recurrence of
weightlessness man adjusts himself to this state, retains orientation in space
and may coordinate his movements accuwately.
The author also discusses the
sealed cabin, oxygen supply, and radiation encountered during a space flight.
(CARl)

23
Baker, D. F.
1962
SURVEY OF REMOTE HANDLING IN SPACE
Q(6570th Aerospace Medical Researcc Labs., Wright-Patterson AFB, Ohio)
A...RL-TDR-62-100. ASTIA AD-28 8 863
ARSTRACT: A survey of industrial opinion on remote handling in space was undertaken to document early concepts and to identify areas of agreement, areas of

-
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conflict, and unique ide-as relating to the subject. Seven industrial concerns
and one militAry agency provided papers on the role of remote handling in space.
(a) remote operations of which there are
These papers are discussed in terms of:
five major categories---maintenance, assembly, experimentation, transfer opera(b) space vehicle design---the manned lightweight
tions, and emergency operations;
capsule, with anthropomorphic gloves, stabilization arms, window ports, and two
(c) manipulator design---concernto three manipulator arms, being representative;
ing actuation, configuration, control, and feedback systems; and (d) space environment factors---vision, weightlessness, temperature fluctuations, high-energy
(Author)
radiation, and micrometeorite collisions.

24
BIOLOGICHESKIE PROBLEMY
1956
Balakhovskii, I.S., &'V.B. Malkin
(Biological Problems of Interplanetary Flight)
HETZHPL.ANETNYKH PLOETOV.
Plriroda 1956(8) :15-21

ABSTRACT: Numerous experimental investigations, carried out in the USSR
and abroad, have established that the influence on the human organism of
the mechanical forces resulting from accelerations depend, on one hand, on
their magnitude, time of action, rate of increase, and direction relative
to the longitudinal axis of the body, and on the other hand, on the funcIt has
tional condition of the organism, i.e., on the state of health.
been established that the disturbance of a circulation of the blood during
acceleration is caused by the displacement of a great mass of blood into
the lower half of the body; also, because of the vertical position of the
body, the blood pressure is so great that the heart cannot send it into
the upper organs, particularly the brain. Furthermore, because of the significant increase in the "weight" of the internal organs, their connective
apparatus is subjected to great strain, and the irritation of the receptors
of the internal organs caused by this can become a source of pathological
In order to avoid this, an "anti-overload" costume consisting
reflexes.
of a system of rubber chambers connected by some solid material, has been
With the appearance of over-loading compressed air is supplied
designed.
This costume prevents the
automatically to the chambers of the costume.
accumulation of blood and thus maintains the circulation of the blood to
the brain.
The stability of the organism can be raised also by systematic
training.
Investigation carried out with people on centrifugal machines
have shown that, in the vertical position, a man can withstand the action
of 4 to 5 times the force of gravity, but only for a few minutes. Overloads are withstood best when they are directed perpendicular to the longiIn such a position a man can withstand, for a
tudinal axis of the body.
few minutes, forces that exceed his "earth"weight 10 to 12 times. Most
investigators consider that life is possible under fonditions of "nongravity"
and that the human organism will be able to adapt itself to new conditions
of existence.
(CARI)
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Balakhovskii, I.S. & V.B. Malkin 1957 BIOLOGICAL PROBLEMS OF INTVRPLANETARY
FLIGHTS
(USAF Proj. Rand, Santa Monica,, Calif.)
Res. Memo. RM-1922, 21 June 1957.
'Pp. 81-86.
Original Source: Priroda 45: 15-21, Aug. 1956
German Translation in Naturwissenschaft Rundschau 10: 173-177, 1957
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Ballinger, E.R.
1952 HUMAN EXPERIMENTS IN SUBGRAVITY AND PROLONGED ACCELERATION
J. of Aviation Medicine 23(4): 319-321, 372.
August 1952.
ABSTRACT: Tests were conducted on human subjects at the Aero Medical Laboratory
at Wright-Patterson Air Force B se, Ohio.
Results of the zero gravity tests
showed that thirty zero gravity runs averaging 15 seconds each gave no suggestion
of motion sickness, vertigo or in-coordination attributable to the sub-gravity
state.
During acceleration tests unthe centrifuge, it was observed that vertigo
seems to be the result of head motion rather than from any particular position
of the head during the accelerations.
Second, the dizziness following each run
was related more to the duration of the acceleration than to its intensity.
Lastly, escape velocities can be tolerated at accelerations at least as high as
10 g in the semi-supine position.
However, from the physiological point of view
an accelerating thrust below 8 g probably repres-nts the more acceptable
acceleration.
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Bahghart, F. and E. Pattishall
1960
HUMAN FACTORS AT EXTREME ALTITUDES:
SYNOPSIS AND BIBLIOGRAPHY.
(Air Research and Development Command,
Wright Air Development Center, 'Aright-Patterson AFB, Ohio) ARDC-TR 60-7.
March 1960. ASTIA AD-242 348.
ABSTRACT:
135 references to 1959 cited and discusscd in: space medicine,
ecology, behavior and perfor.rmnce, acceleration and deceleration, weightlessness, radiation effects, ir-'tumentation, munitoring and conmmunication,
selection and training.
ipters include the followingSynopsis
Behavior and perf..
Acceleration and

.-

:ration

Weightlessness
Radiat ion
Inst rumentat ion
Bibliography
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=
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SPACE FLIGHT SIýMLATOR
1959
Barker, C. L., Jr.
(Army Ballistic Missi'le Agency, Redstone Arsenal,
59; 16 March 1959

Ala.)

Rept.

N-,.

DSP-TR-I-

to examine the problem of
Objectives of this report are two fold:
ABSTRACT:
rocket flight simulation and possible users of a simulation facility; and to
describe a system which is capable of producing repeatable acceleration time
histories of any desired booster flight including weightlessness and re-entry.
Propulsion calculations for the sled are discussed, and the El Capitan in 'Yosemite
A table of charNatl. Park is described as a possible site for this apparatus.
maximum duration
of
weightlessness
to
produce
trajectories
acteristics of flight
for 8 vehicles is included.
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SPACE FLIGHT ACCELERATION SIMULATOR
1961
Barker, C. L., Jr.
July 1961
7:335-344.
Planet. Space Sci.
Discussion of a proposal for a space flight acceleration simulator,
ABSTRACT:
a ground-based training and research facility, which produces the accelerationtime history of rocket flight and the gravitational fields of the Moon and
planets. The track captured capsule carries several trainers or hundreds of
pounds of equipment through programed "flights" which duplicate the conditions
of boost, zero-g, and re-entry, or any combination thereof. The track consists
of a horizontal circular track of 1,000-ft. diameter connected to a vertical
track with a total height of about one mile.

30
FIVE HOURS WITH yURIY GAGARIN
1961
Barshev, P. & V. Peskov
Komsomol'skaya Pravda (Aerospace Technical Intelligence Center,
Wright-Patterson AFB, Ohio) Trans. no. MCL-1151 27, July 1961.
ASTIA AD 261 825.
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TITOV FLIGHT BODILY EFFECTS VIEWED
-Bayevskiy,R--- 1961
1961
FBIS USSR & East Europe, Nr. 168, August 30,

..

answer
Yuri- Gagarin's safe return to earth provided an affirmative
ABSTRACT:
important
Highly
to the question of the possibility of manned space -flights,.

.2,2O-

-

was the question of how the cosmonaut would be able to stand up to the overloads
on the downward phase of his flight after prolonged weightlessness.
Major Titov's
flight demonstrated that the stability of the human body to the effects of such
adverse factors is high enough with special preliminary training. 'The reduced
pulse characteristic during sleep was characteristic of the space traveler.
This,
the scientist stressed, indicates that the complex functioning of the central
It was also established that
nervous system was not disturbed during the flight.
(CARI)
the problem of eating in space was not as serious as previously supposed.
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Beckman, E.L., K.R. Coburn, R.M. Chambers, R.E. DeForest, V.G. Benson, &
W.S. Augerson
1961
SOME PHYSIOLOGICAL CHANGES OBSERVED IN HLMUAN
SUBJECTS DURING ZERO G SIMULAIION BY IfMERSION IN WATER UP TO NECK LEVEL.
(Naval Air Development Ctr., Johnsville, Pa.) NADC MA 6107. ASTIA AD 256
727.
ABSTRACT:
Knowledge relative to the effects of prolonged weightlessness is
needed in preparing man for space flight.
The 'buoyant force exerted upon
immersed bodies effectively simulates the weightless state with respect to
proprioceptive sensory responses and perhaps in other ways.
An investigation
into the physiological effects of emmersing subjects in water up to neck level
was undertaken.
A series of experiments involving 7 subjects immersed in water
up to neck level for periods of 5 to 23 hours (5 subjects for 12 hours) showed
a significant weight loss during the period of immersion, which was explained
by the diuresis which occurred.
Pulmonary volume measurements showed a decrease
in the expiratory reserve volume and in the respiratory minute volume during
immersion.
There was no significant decrement in the performance of a tracking
task, attributable to the water immersion, during exposure to a simulated space
Exposure to 4.5 positive G for 15 seconds
vehicle reentry deceleration profile.
following water immersion revealed a decrement in tolerance in most subjects.
(Author)

33
Beckman,

E.L., R.M. Chambers, K.R. Coburn, R.E. Deforest, W.S. Augerson and
V.G. Benson
1961
PHYSIOLOGIC CHANGES OBSERVED IN HU`,%L
SUBJECTS
DURING ZERO G SIMULATIOIN BY Ii.1ERSION IN WATER UP TO NECK LEVEL.
Aerospace Medicine 32(11):1031-1041.

ABSTRACT:
To ascertain some of the effects of prolonged weightlessness on man,
a series of experiments involving seven Ss immersed in water (an effective
simulation of the weightless state with respect to proprioceptive responses)
up to the neck level for periods of 5 to 23 hours was conducted.
Weight changes
on a tracking task, during exposure to a simulated space vehicle re-entry.
deceleration profile, attributable to water immersion were determined.
Changes
in tolerance to accelerative forces were also measured.
(Tufts)
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34
Beischer, D.E., & W.C. Hixon
1963
TRIAXIAL HUMAN BALLISTOCARDIOGRAM IN
ZERO G EXVIROt4ENT. (Naval School of Aviation Medicine, Pensacola, Fla.)

ABSTRACT: The linear and angular accelerations in three perpendicular axes of
a free floating man have been telemetered and recorded.
The flights were
performed on a KC-135 with cooperation of the Aerospace Medical Research
Laboratory at Wright-Patterson AFB, Ohio.
The spatial relationship of the cardiovascular forces will be demonstrated and
the significance of the results for cardiovascular performance in the gravity
free state discussed. Theequipment used in this study will be on exhibit and
vector-ballistocardiograms demonstrated.
(Aerospace Medicine 34(3):248, March
1963)

35
Beletskii,

V.V.

1960

MOTION OF AN ARTIFICIAL EARTH SATELLITE

ABOUT ITS CENTER OF MASS

In L.V. Kurnosova,

ed.,

(New York: Plenum Press,

Artificial Earth Sat1960)

Vol.

1, pp.

lites

30-54

ABSTRACT:
The motion of an artificial
earth satellite
about its
center of
mass under the action of aerodynamic and gravitational perturbations has been
investigated taking into account the regression of the orbit due to the
oblateness of the earth.
It has been assumed that the satellite
possesses
dynamic symmetry.
It has been shown that the motion of the satellite
is a
comhination of the unperturbed motion about the angular-momentum vector and
d secular precessional-nutational motion of the angular-momentum itself.
This secular motion of the angular-momentum vector takes place about an axis
which moves a* the result of the regression of the oroit and which lies close
to the tangent of the perigee if the influence of aerodynamic perturbations
is more important than that of the gravitational perturbations.
In all cases
the motion is stable with respect to the orbit.
The moments of the gravitational forces will be greater than the moments of aerodynamic forces for
altitudes above 500 km.
In the case of satellites
whose altitude at perigee
is 200-500 km. the relative importance of gravitational and aerodynamic
perturbations will depend upon their construction.
4 refs. (CARI)
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Belikov, V.
1963 PEOPLE OF RARE PROFESSIONS .... PILOTS (NAVIGATORS) OF
COSMONAUTS
(Translation Division, Foreign Technology Div., Wright-Patterson AFB, Ohio)
FTD-TT-63-419/I
26 April 1963
ASTIA AD 405 721
Original Source: Russian Newspaper: Izvestiya, Nr. 59, 10 March 1963,
P. 6
ABSTRACT: The author relates his observations and conversation with a Russian
taking part in a simulated weightlessness test.

.37
Benedikt,
BL
ABSTRACT:

E.T.,

ed.
91 9 6 1
EFFECT
-(New

WEIGHTLESSNESS - P
York: Plenum Press, 1961)

MNOMEM AUD

Contents include:

Levine, R.B. "Zero Gravity Simulation", pp. 135-153
Simons, J.C. "Current WADD Weightless Research"
Brown, E.L.
"Human Performance and Behavior During Zero Gravity"

38
1951 THE MEDICAL PROBLEMS OF FLYING
Benson, 0.0., Jr.
Rivista di Medicina Aeronautica (Rome) 14: 706-753

3,9
Benson, V. G., E. L. Beckman, et al.
1961
EFFECTS OF WEIGHTLESSNESS AS
SIMULATED BY TOTAL BODY IxEPRSION UPON HUMAN RESPONSE TO POSITIVE
ACCELERATION.
(Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-6132.
ASTIA AL, 262 329.
See also Aerospace Medicine 33(2):198-203, Feb. 1962.
ABSTRACT: Twelve members of Underwater Demolition Team No. 21 used underwater
breathing equipment while completely immersed in water for, 18 hours.
Their
response to positive acceleration was determined by observing the G level at
which the' limitation of ocular motility under acceleration (LOMA) occurred.
This G level is approximately the smae as when loss of peripheral vision or
greyout occurs whea subjects are exposed to positive acceleration.
The period
of immersion was well-tolerated.
A small but statistically significant decrease
in the G level at which LOMA occurred was found following the period of
immersion.
(Author)
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1961
WEIGHTLESSNESS SIMULATION BY TOTAL
Benson, V. G., E. L. Beckman, et al.
(Naval Air Development Ctr.,
PHYSIOLOGICAL EFFECTS.
BODY IMMERSION.
Johnsville, Pa.)
NADC-MA-6134. ASTIA AD-263 194.
ABSTRACT: Attempts have been made to simulate the weightless state by immersing
subjects in water up to the neck level for varying periods of time. These
subjects were exposed to acceleration forces on human centrifuges before and
after iimmersion.
A reduction in the ability to withstand these acceleration
Imersion in water to the neck
forces was noted following the immersion period.
level produces a negative pressure breathing situation which in turn results in
An attempt was made to eliminate the negative pressure
a profuse diuresis.
breathing and the diuresis by equipping the subject with a full face diving
mask with a compensating regulator and completely immersing him in water for a
Of the seven subjects tested, only three were able to
-period of twelve hours.
The remaining four terminated
tolerate the 12-hour period of water immersion.
early in the study due to the stress of the underwater environment and were not
(AUTHOR)
exposed to acceleration forces following their immersion periods.
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1951
BIOLOGICAL PROBLEMS OF THE EARTH SATELLITE VEHICLE
Bergeret, P.
Brit. Interplanetary Soc. J. 10:301, Nov. 1951.
ABSTRACT: The problem of life in interplanetary flight or on an artificial
satellite is an extension of the problem of life in high altitude flight. The
provision of a breathable atmosphere and maintenance of a tolerable temperature
is the same in both cases.

4.
1952
IA VIE DANS IN MILIEU SANS PESANTEUR
Bergeret, P.
A. Tomes 7:219-224
in the Weightless State)

(Life
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1958 THE ENVIRONMENT OF SPACE IN HUMAN FLIGHT
Berry, C.A.
March 1958
17(3): 35-39.
Aeronaut. En2. Rev.
See also: USAF School of Aviation Medicine, Randolph AFB,
of Space Medicine, Item No. 41

ABSTRACT:

Texas,

Epitome

The problems presented by space as an environment for human travel

. 2,205.

are extensions of those encountered in present day flight. This paper defines
"space" as an environment for man.
It discusses the problem of space equivalence,
It also
oxygen, dysbarism, embolism, ozone, cosmic radiation, and meteors.
discusses the dangers of solar radiation, weightlessness, and the sealed cabin.
(CARI)

44
EFFECT OF GRAVITY UPON CIRCUlATION
1963
Best, C. H. and N. B. Taylor
Fourth ed. (New York:
Anatorny and Physiology
The Human Body: It's
In
Holt, Renehart and Winston) Pp. 273-275
ABSTRACT: A physiological descripti.on of fainting and "blackout" is provided,
In
and the effect of centrifugal force upon the circulation is detailed.
the gravity-free state it is noted that the normal circulatory reflexes
elicited by the stimulation of pressorecptors in the carotid sinus and
The blood will have no
other vascular areas will be reduced or suspended.
weight, so the work of the heart will be reduced and Lhe skeletal muscles
These
will not be called upon the expend energy upon ponderable objects.
will have no short time effects but would Lead to atrophic changes if extended
(CARI)
over long periods.

45
Biget

QUELQUES ASPECTS PHYSIOLOCIQU8S DU VOL "SANS
1957
P., & H. Boiteau
Fusees (Paris) 161-165, May 1957
ESANTEUR".

Review of the physiological- aspects of interplanetary flight emphasiz
ABSTR CT:
ing pioblems of the gravity-free state

4b
Boein; Airplane Company 1959 KC-135 MODIFICATION FOR ZERO-GRAVITY FLIGHT
(Coeing Airplane Company, Aero Space Division, Seattle, 'Washington)
T chnical Proposal D2-5358, December 1959

//
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HUMAN FACTORS LUNAR STUDIES:
1959
Boeing Airplane' Company
(Boeing Airplane Company,
COMMENTS ON SELECTED PROBLEM AREAS.
I.
ASTIA AD 232 321L
Seattle, Washington) AFBMD-TR-5.9-9, 30 Sept. 1959.

The human factors program supporting the lunar studies is concerned
ABSTRACT:
among other items, with the determination of implications of the lunar environ'
.ment for the establishment of relatively normal human activity cycles in a
moon station. Selected problem areas frum the overall program are discussed,
including lunar gravitational field, human energy requirements, human mechanical efficiency, perception on the moon and physiological reference data.

48
Boeing Airplane Company 1960 INITIAL SYSTEMS EVALUATION OF ZERO-G MODIFICA.
TION (Boeing Airplane Company, Renton, Wkshington) Flight test report,
Document No. D6-5159, 23 June 1960

49
Boeing Airplane Company 1960 DIFFERENCE DOCUMENT, IM-135 ZERO GRAVITY
MI)DIFICATION (Boeing Airplane Company, Renton, Washington) Document
No. D6-5353, 1 April 1960

50
Bowring, J.I.R., and B.P. Ebert
IN A THREE-MAN SEALED CABIN.

A HYPOTHETICAL MISSION TO SPACE
1961
Planet. Space Sci., 7:309-323, 7 July1961

ABSTRACT: Discusses a 30 day orbital mission: the accelerations during launch,
weightless flight, cabin layout, high-acceleration crew seats, restraint
systems, feeding devices and human elimination devices.

51
1960
Brannan, P.
Canadian Aviation

ABSTRACT:

DRML SCIENTISTS PROBE MAN'S SPACE LIMITATIONS
March 1960
33(3): 8-11.

The work of the Defence Research Medical Laboratories at Downsview,

. 2J207

Ontario, Canada, towards the solution of the problems of weightlessness and
motion sickness in space travel is discussed.
Muscular deterioration, circulatory changes, and problems of movement, as results of the weightless conditions,
are briefly considered.
Experiments on motion sickness resulting from the
utilization of angular acceleration to counteract weightlessness are also described

52
Brooks, P. M.
1963
AN ANALYTICAL TREATMENT OF THE FLUID SHIFT IN TILE WEIGHTLESS
STATE.
(Paper, 34th Annual Meeting of the Aerospace Medical Association,
Statler-Hilton Hotel, Los Aigeles, Calif., April 29-May 2, 1963)
ABSTRACT:
If it is assumed on the basis of the relationships, P=hdg and F=Mg,
"that part of the hydrostatic pressures in the vascular and extravascular compartments are due to gravity, then on the basis of the Starling osmotic-hydrostatic
pressure equilibrium, a differential equation can be derived which will relate
pressure changes and fluid movement to time in the gravity-free state.
Such an
equation was derived and was found to describe the fluid shifts of the Landis
pleythysmograph data in relation to time and pressure quite accurately.
If the
time-pressure-constants obtained from the Landis data are applied to man in the
gravity-free state, it is found that a fluid shift, from the extravascular to
the vascular compartment equivalent to about 20 per cent of the plasma volume
occurs and that such a shift is 99 per cent completed within 110 minutes from
start of exposure

53
MOTION PICTURE
Brown, E.
n.d. ZERO GRAVITY RESEARCH AT WRIGHT AIR DEVELOP•=NT CENTER.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
ABSTRACT: Sequence of shots taken aloft during "Keplerian trajectories",
aboard a C131B Aircraft; illustrates various problems associated with zero
'g' states.

54
Brown, E. L. 1958
ZERO GRAVITY TESTS SHOW KAN CAN ADJUST TO SPACE.
Aviation Week 69(25):52-53, 55
See also A. M. A. Proceedings, April 1959
ABSTRACT: Experiments conduted during the past six months both in the
laboratory and in actual flight, in which short periods of zero gravity were
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achieved, reveal that there is no serious decrement in man's performance under
The experiments indicated that special provisions such as
these conditions.
wider spacing of switches and levers, or springs or other restraints to prevent
the arm from overshooting when reaching for objects, need not be considered
in future 'space cabins. Withour exception, the subjects were able to adjust
It may be that longer periods of
to zero gravity conditions within seconds.
zero gravity and further tests may upset the conclusions reached to date, but,
as of now, weightlessness does not appear to create as serious a problem
(J._Aviation Med._ 30(4):
for Crews as biomedical scientists had predicted.
295, April 1959)

55
RESEARCH ON HUMAN PERFORMANCE DURING ZERO GRAVITY
1959
Brown, E,. L.
(Paper presented at the 1959 Meeting of the Aero Medical Assoc., Los
Angeles, Calif., 27-29 April 1959).
ABSTRACT: This 'laboratory is conducting research on several aspects of human
The zero gravity condition is
performance during zero gravity periods.
a Keplerian trajectory. Periods
through
produced by blying a C 131B aircraft
15 seconds can be achieved.
to
12
from
lasting
of apparent weightlessness
One experiment
conducted.
being
are
tasks
motor
simple
on
Several experiments
is concerned with the speed and accuracy of humans making vertical, rotary
4otion
switch, pish button switch, toggle switch and horizontal motions.
pictures have been taken of human subjects during unrestrained free-floating
in the cabin of the aircraft. The motion pictures demonstrate that nearly
all subjects tend to use underwater-type swimming motions to assist in the
These
control and locomotion of their bodies during zero gravity periods.
The pilots
motion' pictures will be shown at the presentation of this paper.
on this experiment (including the author) report no greater difficulty in
flying the airplane during zero gravity than during normal gravity. The subjects who have experienced free-floating in th.e cabin during the zero gravity
periods report that the feeling of complete weightlessness, with no restraints
In as much as the zero gravity experiments
on the body, is very exhilarating.
are continuing, it is expected that at the time this paper is presented tse
results of several controlled experiments on human performance during zero
(Aerospace Med., 30:177.)
gravity will be reportable.

56
Brown, E.

L.

1959

RESEARCH OF HUMAN PERFORMANCE DURING ZERO GRAVITY

(American Society of Mechanical Engineers; New York) Report 59-AV-10

-

2)209.

57
1960 RESEARCH ON HUMAN PERFORMANCE DURING ZERO GRAVITY
Brown, E. L.,
Symposium on Air Force Human EaLineering, Personnel,
,In Glen Finch, ed.
and Training Research (National Research Council, Washington, D. C.
pp. 204-217.
Pub. 783).
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1960 RESEARCH ON HUMAN PERFOR•ANCE DURING ZERO GRAVITY.
Brown, E. L.
In (Wright Air Development Ctr.', Wright-Patterson AFB, Ohio)
PROCEEDINGS OF WADC SPACE TEChNOLOGY 'LECTURE SERIES, VOLUME 1:
TECHNICAL AREAS. WADC TR 59-732; ASTIA AD-235 424; pp. 171-174.
ABSTRACT: The Aero Medical Laboratory, Wright Air Development Center, is
conducting research on several aspects of human performance during periods
The zero gravity condition is produced by flyiog a C-131B
of zero-gravity.
Apparent weightlessness lasting
aircraft through a Keplerian trajectory.
experiments on simple motor
Several
be
achieved.
can
seconds
to
15
12
from
One is concerned with the speed and accuracy
tasks are being conducted.
of humans making vertical, rotary switch, push-button switch, toggle switch,
Motion pictures have been taken of unrestrained
and horizontal motions.
Nearly ,' i
buman subjects floating freely in the cabin of the aircraft.
in the
assist
to
motions
swimming
type
underwater
use
tend
to
subjects
The
control and locomotion of their bodies during zero gravity periods.
pilots report no greater difficulty in flying the airplane during zero
gravity, than during normal gravity. The subjects who have experienced
free-floating in the cabin during the zero gravity periods report that
the feeling of complete weightlessness is very exhilarating. the zero
gravity experimcnts are continuing and it is expected that results of
several controlled experiments on human performance will be available.
(Author)
A C-131B trnasport airplane was used to study human performance during
In this study no proble:;s of
zero G by flying a Keplerian trajectory.
Subjects were able to accoruodate
human performance decrement were evident.
to the zero G condition in a very few seconds with accuracy similar to that
under normal G. It is necessary. however, to have a solid position iron
which to work in order to maintain performance during 7ero gravity periods.
Photographs of the pilot's instrument panel, the C-131B, and subjects
performing various maneuvers under zero gravity conditions are included.
(DACO'
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Brown, E. L.
(Paper,
Calif.)

1960 HUMAN AND SYSTEM PERFORMANCE DURING ZERO G
SAE-AFOSR, Astronautic Symposium, October 12-14, 1960,

Los Angeles,

ABSTRACT:
Using a C-131 transport aircraft flying in' a Keplerian trajectory,
This is a report on the problems
about fifteen seconds of zero g was produced.
human perceptive orientation;
encountered during zero g which includes:
behavior of liquids; fluid transfer and heat transfer problems; human
performance tasks; and locomotion inside and outside large space vehicles.

60
HUMAN AND SYSTEM PERFORMANCE DURING ZERO G.
1960
Brown, E. L.
Proceedings of Third
In
Vistas in Astronatutics--19'60, Volume III.
AFOSR Astronautics Symposium, Los Angeles, Calif., October 12-14, 1960.
Pp. 85-88,
(Society of Automotive Engineers, Inc., New York, N. Y.)
October 1960.
ABSTRACT:
A summary of work conducted on a research program on human and
These studies were made
system performance during zero g was presented.
in a C-131B transport-type airplane while it was flying a Keplerian trajectory;
The areas investiabout 15 sec. of zero g were produced in each trajectory.
gated and discussed included 1) human performance on motor and mental
tasks, 2) locomotion of individual humans inside large space vehicles,
.3) locomotion outside space vehicles, 4) human perceptive orientation, 5)
behavior of liquids, 6) fluid transfer problems, and 7) heat transfer
problems.
(Tufts)

61
MAN'S ANTICS DURING ZERO GRAVITY
1361
Brown, E. L.
Society of Automotive Engineers J. 69: 52-54, Feb. 1961

Description of sensations experienced during brief periods of zero g
ABSTRACT:
The necessity of magnetic shoes, and
produced in a C-131B transport aircraft.
of experiences with their use, are mentioned.
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Brown,

1963 PHYSIOLOGY ,OF MAN IN SPACE
J. H. U., ed.
(New York, London: Academic Press, 1963)

"Neuromuscular Aspects
ABSTRACT: Contents include the following papers:
E. F. Lindberg and E.
by
"Acceleration"
Bourne;
H.
G.
by
of Space Travel"
by B. Balke; "Psychological
Tolerances"
'Human
Hall;
E.
C.
by
"Stress"
Wood;
H.
Aspects of Space Flight' by R. M. Chambers and R. Fried; "Biomedical
Capsules" by C. D. Green; "Space Flight Dynamics-- Weightlessness" by W. R.
Hawkins; and "Ecological Systems" by B. E. Welch.

63
ORIENTATION TO THE VERTICAL DURING WATER IMMERSION.
1961
Brown, J'. L.
J. Aerospace Medicine '&;209-217, Mar. 1961
ABSTRACT: Subjects were immersed in water at a depth of either 18 or 25 feet
and then rotated in a tucked position on a rod through '3,4, or 5 revolutions.
upright, inclined
Rotation was terminated with the head in one of 4 positions:
Upon termination of rotation subjects were directed to
forward, down, or back.
point in the up direction, then to nod the head and correct the direction of
There were errors
pointing if necessary, and finally to swim toward the surface.
Errors were greatest
in directiuri of initial poiiiting of as much as 180 degrees.
Nodding of
with the head down or back and least with the head up or forward.
the head was followed by consistent improvement in the direction of pointing.
indication of any difficulty in swimming in the upward direction.
There was little
Greater density of the legs as compared to the trunk resulted in fairly rapid
The results are intervertical orientation of the body upon release of the rod.
preted to reflect the relative inefficiency of the utricles as-gravity sensors
The simulation of zero gravity may be
when the head is'ii certain positions.
(AUTHOR)
enhanced by utilizing these position* with water immersion.

64
Buchheim, R. W., and the RAND Research Staff
ASTRONAUTICS AND ITS APPLICATIONS
(New York: Random House Books, 1959.)

1959

SPACE HANDBOOK:

ABSTRACT: A review of astronautics, its technology and its applications,
prepared at the request of the Select Com0mittee on Astronautics and pace
Exploration, House of Representatives, Eighty-fifth Congress.
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Bugelski, B.R.
1957
THE BEHAVIORAL ASPECTS OF WEIGHTLESSNESS, PART I
(Cornell Aeronautical Laboratory, Inc, Buffalo, New York) Contr.
AF 29(600)1334, Re'pt. no. 0-1186-V-i, Nov. 1957
ABSTRACT: The present report is concerned with an evaluation of the literature
pertaining to the capacities of organisms to adjust to space conditions,
especially the factor of weightlessness, and its bearing upon behavior.
Because
of gaps in our'knowledge revealed by this evaluation, an experimental program
is proposed which would add substantially to the known data.
Prior investigations and experience have indicated that various species and classes of
animals (turtles, rats, monkeys, and man) can survive brief periods of weightlessness as these are approximated in current aircraft and rockets.
Human
pilots in aircraft have described varying degrees of effectiveness over
periods of up to about 20 seconds of weightlessness.
Animals have survived
brief rocket journeys, but beyond the survival of anesthetized monkeys and some
apparently successful "holding on" behavior in rats, we have no data relating
to capacities for successful reactions to signals or displays.
The experimental
proposals describe a program which should establish the fact that monkeys and
rats can cope with such signal situations while under weightless conditions.
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Burch, G. E., and S. J. Gerathewohl
1959 SOME OBSERVATIONS ON HEART RATE
AND CARDIODYNAMICS DURING WEIGHTLESSNESS.
(U.S. Army Medical Services
Research & Development Command, Bioastronautics Research Unit) Repts.
Control Symbol CSCRD-16-5, 13 Nov. 1959, ASTIA AD-234 284.
See also J. Aerospace Medicine 31:661-669, Aug. 1960
ABSTRACT: Considerable efforts were made during the last decade to determine
the biomedical effects of subgravity and zero-G.
Animals and men were exposed
to short and moderate periods of weightlessness; and their behavior, respiration,
and cardiovascular functions were recorded during aircraft and rocket trajectories
The electrocardiogram was also recorded from subjects during increased and decreased accelerations on the S,,bgravity Tower.
By and large, a marked increase
in cardiac rate occurred in alrrct all of the subjects during the acceleration
and deceleration phase; this holds for aircraft trajectories as well as for the
lift-off and re-entry maneuver of rockets. However, the EKG generally appeared
normal during the free-flight periods and weightlessness, although some slight
changes of its elements occasionally were observed.
In several cases, the
heart rate was somewhat increased and unstable during post-acceleration weightlessness; thereafter, it returned to normal.
That psychological factors

. 2,21.3

entered into the physiological
of the data obtained in zero-G
responses resulted in subject's
sustained to ensure normal and

phenomena is clearly evident through an analysis
experiments.
Nevertheless, the entire integrated
whose cardiological states remained sufficiently
controlled behavior.
(Author)

SECOND ABSTRACT: Experiments on the cardiodynamic effects of acceleration and
weightlessness were carried out in the United States, Italy, and Russia. This
is a review of the various experiments with special emphasis on tachycardia and
changes in the EKG norman range.
Throughout the experiments, prolonged and
*fluctuating tachycardia was observed in the early stage of weightlessness and
decreased cardiac activity in later stages.
The experiments proved that
stresses and loads imposed on subjects during a space flight are well within
human tolerance range.
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Burch, G. E. and S. J. Gerathewohl
1960
AND CARDIODYNAMICS DURING WEIGHTLESSNESS
J. of Aerosoace Medicine 31(8):661-669

OBSERVATIONS ON HEART RATE
August 1960

ABSTRACT: A generalized survey on the cardiodynamic effects of acceleration
and weightlessness encountered in aircraft, rocket, and satellite flights is,
given in Table III.
Tachycardia during radial and linear accelerations was
observed in almost all of the human subjects and animals studied.
Slight
changes in the ECG were found in a few animals; but they seemed to be within
the range of normal variations characteristic of their groups
There
seems to be a tendency of prolonged and fluctuating tachycardia inr the e arly
state of weightlessness, and decreased cardiac activity was observed in
its later states, which may be interpreted as the functional adaptation of
the heart to the decreased mechanical load. No abnormal manifestations
were found in the ECG.
The entire series of experiments demonstrate that
stresses imposed by acceleration and the episodes of weightlessness encountered in aircraft and biological missile flights are well within the range
of tolerance of the h~unan and animals.organism.
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Burch, G.E., and S.J. Gerathewohl
1959 SOME OBSERVATIONS ON HEART RATE AND CARDIGDYNAMICS DURING WEIGHTLESSNESS (Presented at 2nd World and 4th European
Congress on Aviation and Space Medicine, Rome, Italy, 27-31 October 1959)
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Btirns, N.M., R.B. Ziegler, R. Noble & E.C. Gifford 1960 A BIBLIOGRAPHY
OF PSYCHOPHYSIOLOGICAL STUDIES RELEVANT TO SPACE AND ORBITAL FLIGHT.
(U.S. Naval Air Material Center, Air Crew Equipment Lbb., Philadelphia
ASTIA AD 246 414
Pa.)
Report No. NAMC-ACEL-441, 26 Oct. 1960.
ABSTRACT: This bibliography contains g total of 582 entries on standard
The entries cover a variety of subjects,
bibliographic file card forms.
but place prime emphasis on the psychological and physiological problems
of space fligh't. Sixteen categories ranging from applied problems to
theoretical applications form the basic classification scheme.
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1948-58
HISTORY OF RESEARCH IN SUBGRAVITY AND ZERO-G
Bushnell, D.
AT THE AIR FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AFB, NEW MEXICO
1948-1958. (Air Force Missile Development Center, Air Research and
May 1958.
Development Command, Holloman AFB, New Mexico)
ASTIA AD 208 017

ABSTRACT: Weightlessness, the weird condition of subgravity which man has
never before experienced ano survived--except for the initial split-second
of short-distance free fall -- has recently become a major field of serious
scientific research. Much of the important basic research in subgravity and
zero-g has been performed by men of the Space Biology Branch of the Aeromedical
Field Laboratory at the Air Force Missil.e Development Center.. In this monograph
Dr. David Bushness, of the-Center's Historical Office, has traced the history
He has also placed this effort
of local contributions to this field of study.
into the broader context of subgravity research accomplished elsewhere, especially
in the United States, Argentina and the Union of Soviet Socialist Republics.
This forms the third of a series of monographic studies by Dr. Bushnell related
to the historical evolution of space biology as a field of study.

.72
1961 ALL IN A WEIv.;HTLESS DAY'S WORK
Butz, J. S., Jr.
Air Force, 44(4):112-113.

.......-

e probl-ems of eghtTeisiA-i-Force's increasing res-eare-fi n w
ness has resulted in many aids to human performance during subgravity. More
than five aids in the form of a separate stability and propulsion system have
been the result of research in a modified C-131 aircraft at Wright Air
Development Division, Wright-Patterson AFB, Ohio.

ABSTRACT-

....

/|

-
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Cacioppe, A.J. & M.L. Joppesen
1961
EXPANDABLE SPACE STATIONS, I11PLICATIONS
FOR PROLONGED MANNED SPACE FLIGHT.
(Goodyear Aircraft Corp., Akron, Ohio)
(Paper, 3rd International Symposium on Rockets and Astronautics,
September 1',1961)

ABSTRACT: The thesis of this paper is to develop the rationale for a manned
space laboratory specifically con~ceived to acquire physical and biological
data. The concept demands that the manned space laboratory be capable of being
deployed in space for increasing periods of time.
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Callaghan, E. E.
1962
WEIGHTLESSNESS
Hach. Design 34:156-161, October 11, 1962.

75
Campbell, P. A.
1948
AIRMAN'S FUTURE. J.

POSSIBLE EFFECTS OF STREPTOMYCIN UPON AN
Aviat. Med.
19(5):393-396.

76
Campbell, P. A.
1957
AEROMEDICAL AND BIOLOGICAL CO:,SIDERATIONS OF FLIGHT ABOVE
THE ATMOSPHERE.
In Carter, L. J., ed., Realities of Space Travel
(London: Putnam, 1957) pp. 251-265
See also J. Brit. Interpl. Soc. 14:1-12, 1955

ABSTRACT: Niw altitude and speed records indicate everincreasing trends towird
the possibiiity flight above the atmosphere.
Basic biological problems group
themselves into three primary categories; those associated with the attainment

2 2,

1. ;f 'd
11'.d pcnet, rtI 1 T, c',! tL
t .o.) s '-cd. ; tLC.,, ,'
'.u s of thie
ýr,
ife-sustaitnirg qu.a ity ,
L;-c earth's at . ;,hcr ,; and thos.e
r.su'.tLng trom los.s of protection affordt. ,,
the filtration
q'a Iitils
of the
atr',s; hcrc.
These categories arc d scus,.(.d
(Literatuuroverticht (Ovcr Ruimtevaartgenv!skunkc) (Space Medicine Bibliography) (Technisch Docimentatie en
,:

Inform.itie Centrum voor de Krijgsmricht,
16903; ASTIA AD-227 817; Feb. 1959)

den Haag, Netherlands)

Rept. No. TDCK-

7i
HUMAN PARAMETERS OF SPACE FLIGHT.
1958
Campbell, P. A.,
9(3):2-10
Dig.
Serv.
USAF Med.

78
Campbcll, P.
1958
HUMAN LOGISTICS FROM THE VIEWPOINT OF SPACE TRAVEL'.
In Alperin M., M. Stern, & H. Wooster, eds., Vistas in Astronautics:
Proceedings of the First Annual A-OSR Astronautics SymPposium (New York:
pp. 285-287
Pergamon Press, 1958)
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Campbell, P. A. 1959 MAN IN SPACE:
Digest July 1959, pp. 65-67.

WHERE WE STAND Air Force & Space

80
Campbell, P.A.
1959
THE PRESENT SPACE MEDICINE EFFORT AT THE SCHOOL OF
AVIATION MEDICINE, USAF.
In U.S. Armed Forces Med. J. 10(4):392-397

ABSTRACT: Describes the four departments of the Space Medicine Division of the
School of Medicine.
They ire Astroecology; biogravics, which is concerned with
studies of the effects of weightl.essness on man; bioastrophysics; and bioastronautics..
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Camp•,

1!, P A., & S. J.
OF W1.IGHTLESSINESS.

GCr,athew',
T,.A
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TPiF PRESE*;T
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SA!AUý OF THE PRO6:u;Yn<
Apr. 1959

55(4126'-27'.,
5hrr

,' £rersing
Reports weightless orientation sttdits rmade
AMSTRA2T:
Man's abit.'ty to oricnt himself depends upon a vari,.-ty u. t.,ctors,
weightless s't..dti(.ns the eye become. the only reliable organ.

in water.
tyen
and during
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THE LTILIZAtIO% OF A SATELLITE
A PAINEL DIS(,SSION.
1959
Campbell, P. A.
In Alperin, M., & H. F. Gregory, eds.,
LABORATORY FOR LIFE SCIEN'CE STUDIES.
Pergamon Press, 1959)
(New York, N. Y.:
Vistas in Astronautics II

83
1960 RESEARCH PROGRAMS -- II. 'THE LUNAR COLONY.
Campbell, P. AI
Lectures in Aerospace Medicine, 11-15 January 1960 (Conducted at the
School of Aviation Medicine USAF Aerospace Medical Center).

84
Campbell, P. A.
R. I.
In
Volume 3,

ASPECTS OF WEIGHTLESSNESS
HUMAN FACTORS:
1961
Advances In Space Science and Technology,
Ordway, III, Ed.,
Pp. 443-464.
(New York, N. Y., Academic Press, 1961).

The materia. in this chapter is devoted primarily to considerations
ABSTRACT:
of weightlessness insofar as it affects human factors and life-support systems.
However, it is not intended to detract from the importance of the phenomenon
Problems of
from the viewpoint of many other disciplines and technologies.
direct interest to engineers undoubtedly are equally important as those of
the physician, the psychologist, and the biologist, but are nzot discussed
herein.

S
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1962 ThE HUNTING ,'HENOiENON DUR(ING FLICHT IN 7!E WEIGHTLESS
Caupbell, P.A.
STATE (-:hool of Aerospace Medicine, Brooks AFB, Tix.) AF-SAM-0-2,
6-10 July 1962

86
Cannizzaro, C

1958

OTONEUROLOGICAL ASPECTS OF VERTIGO AND PSEUDOVERTIGO

Pass Studi Psichiat 47:445474, Jul-Aug 19!)8

87
BEHAVIOR OF SOME POSTURAL REFLEXES IN INTACT, DELAPYRiNCaporale, R.
1961
THIZED OR DECEREBRATED PIGEONS DURING VARIATIONS OF ACCELERATION IN
WEIGHTLESSNESS IN SUB-GRAVITY ROTATION.
'Rev. Med. Aero (Paris) 2:165-170, Dec. 1961 (Fr)

88
Caporale, R.
1962 BEHAVIOR OF SOW. POSTURAL REFLEXES IN INTACT,
LABYRINTHECTOMIZED OR DECEREBRATE PIGEONS DURING ACCELERATION
VARIATIONS BETWEEN I AND ZERO G'S.
In Riv. Med. Aero.
25:243-256, April-June 1962

89
INTERNATIONAL LIST OF HUMAN FACTORS FILMS.
Carter, C.W.
1960
May 1960
Human Factors. 2(2): 62-69,

ABSTRACT:

This annotated bibliography presents 54 references

to films dealing

The subjects covered include
with human factors problems in man-machine design.
emergency escape and survival systems, zero gravity studies, medical aspects
of high intensity noise, illumination and dark adaptation, anthropometrical
techniques, simulated decompression studies, aircrew fatigue problems, and the
The references are
effects of whole body vibration on human performance.
procurement of certain films
categorized by source in order to facilitate
desired by the reader.
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Cates, J.D.
1931
kI,:I{-CAPAC1TY TiL'EPTRY DIGITIZER AND VIBRATION ANALYZER.
(Integrated Rangf' Mission, White Sinds Missile Range, N.Mex.)
ASTIA AD-266 639L,
30 January 196I

ABSTRACT:
The logical d.'sign, circuitry, and theory of operation is described
of the Sub-Syptem A (digitizer) portion of the high cnpacity telemetry
digitizer ;:.nd vibration analyzer.
Sub-System B, a second digitizer, and SubSystem C, the vibration analyzer, wii]. be ccvered in separate reports.
The
equipment described includes an Adage Voldicon analog-t(G-digital (A-D) couverter
and 5-channel multiplexer, an EPSCO Transicon analog-to-digital converter,,a
time-code reader, two digital-tape handlers, and the necessary record and contro
circuitry to program and record the digitized d.ta.
The sth-Aystem will 'operate
at sampling rates up to 1000 samples per second.
It has a digitizing error of
plus or minus 0.1 percent of full scale.
The equipment, with the exception of
the time-code reader, is transistorized. (Author)
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Cawthorne, T., M. R. Dix, C.
or VESTIBULAR FUNCTION.

S.

Hallpike,
Brit. Med.

. J. D. Hood
1956
Bull. 12:131-142

THE INVESTS.GATION

gives a short introduction to the vestibular function.
The author first
ABSTRACT:
The neuro-otologist's approach to the vestibular is stated along with its
The author then gives a detailed review of caloric tests
structure and function.
tests conducted were positional tests of otolith
Other
tests.
rotational
and
of references follows the
A list
Tests for optokinetic nystagmus.
function.
article.

(CARI)
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Chambers, R. M., D. A. Morway et al.
1961
ThE EFFECTS OF WATER
IMMERSION ON PERFORMANCE PRO'ICIENCY.
(Aviatic..i Medical Acceleratton
Lab., Naval Air Development Center, johnsville, Pa.)
NADC-MA-6133,
22 August 1961.
ASTIA Doc. No.
AD-267 665.
ABSTRACT:
In an attempt to study a wide range of human performance abilities
associated with weightlessness mnd the transition from weightlessness to a
high G reentry environment, the technique of water immersion and centrifugation was used to simulate these conditions.
Six male subjects were immersed
in water to the neck level for a 12-hour period and one subject for a 23hour period.
Eight selected performance tasks were administcred:
(1) before
iummersion, (2) during immersion, (3) after immersion and centrifugation
so that gross motor and perceptual behavior could be sampled.
It was found
that behavior was not apparently affected by prolonged water immersion followed by reentry type accelerations.
(Author)
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93
C1-;GES IN
1961
Chambers, R. M., D. A. Morway, E. L. Beckman, & V. G. Benson
AND
IMMERSION
WATER
PERFOYA.NCE PROFICIENCY UDER.CONDITIONf" S1MULATEZD BY
Ass.oc.,
Medical
Aerospace
the
(Paper, 32nd Annual Meeting of
CENTRIFUGATION.
1961)
Palmer House, Chicago, Illinois, April 24-27,

94
Chance Vought Astronautics
GRAVITY ON CELL PHSIOLOGY.

PROPOSAL FOR A STUDY OF THE EFFECTS OF ZERO
(Chance Vought Astronautics, Dallas, Texas)

the effect of zero gravity
ABSTRACT: The study proposal is designed to determine
of the comparison of the change
on cell physiology. The study con.sists generally
through a range of gravity force
in rate of the reversible sol-gel transformation
since
This test is. required to evaluate the postulation that
including Zero "g".
force
gravitational
of
absence
cells have evolved in an environment'of . "g" the
they will be unable to carry
may so alter their physio-chemical equilibrium that
on their normal metabolism.
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SEALED AThOSPPERES AND PSYCHO1960
Chasen, L., E. Colabrese, & D. Hium lstein
and Space Vehicle Dept.,
(Missile
PHYSIOLOGICAL FACTORS: A bLBLIOABSTRACT.
Rept. R60SD344;
T.I.S.
Pennsyl:ania)
Generai Electric Co., Philadelphia,
1960
1,
Apr.
ASTIA AD-238 478;
ABSTRACT: A survey directed toward psychological, physical and biological hazards
of space flight; includes literature on the psychological effects of isolation for
50 references in closed literature; 116 references in open
a prolonged period.
literature.
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.1960
Chercdnichenko, V.I.
Nauka i Zhyttya 1960(8):

MAN INTO COSMOS.

ABSTRACT: Discussion of various problems contingent upon a manned space flight,
such as the effect of zero gravity on a human organism, action of the solar
radiation.

.
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Christrsun, Julien M.

"PA ,-T

1963

PSYCHOLOGICAL ASPECTS OF FX-IY?;DED AA!,NED SPACE

t,,,til
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'T)

on

the Exploration of Mars,

lP'rcprint (15)

S
,\:, s
the case with virtually all of the other scientific disciplines,
-;('quacy of available psychological knowledge and prin.iples will receive a
ý,.vcre test from the deminds attendant to the development of a successful mission
to Mars.
This paper offers a sampling of some of the relevant informotion
available in psychology, and an attempt is made toidentify areas that will
require further attention before predictions in the behavioral area for the Mars
trip can be made with confidence.
A two-fold thesis is developed.
First,
psychology has legitimate and important contributions to make to the Mars trip.
Secund, thc advantages, however, are mutual; i.e., it is confidently predicted
that participation in this venture will force p-.ychologists to reexamine their
traditional principles and theoretical positions and will stimulate an attack
on the basic issues of human behavior with refreshing insights gained from new
points of vantage.
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Clawann, H. G.
1959
SEALED CAPSULE STUDIES FOR SMALL ANIMALS.
(Bioastronautics, Advances in Research, Air University, School of Aviation
hetoine, Raiidolph AFB, Texas)
Pcugr•bs Rept. No. 3, Mah.I, 1959
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Clamann, H.G
1960 MEDIZIN UND RALU>AIIRT:
DER MENSCH IN DER KAPSEL
(MEDICINV
AND SPACE FLIGHT: MAN IN CAPSULE)
In German.
2(l): 16-18, Jan. 1960.
Flugkorper
(Wiesbaden)
ABSTRACT:
This is a review of investigations in the medical problems of space
fligh)t as the author presented them during a lecture at Dusseldorf, Germany.
The subjects under investigation include weightlessness, acceleration tolerance,
pressure suits, food requirements and flight feeding, methods of re-cycling
water and of CO2 -02 exchange, isolation, and tolerance to high dry-heat
temperatures.
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Clark, R. T., H. G. Clamann, B. Balke, P. C. Tang, J. D. Fulton, A. Graybiel
& J. Vogel 1960 BASIC RESEARCH PROBLEMS IN SPACE MEDICINE: A REVIEW
Aerospace Medicine, 31(7):553-577.
ABSTRACT: This report includes studies of disorientation in pilots, closed
ecological systems, subgravity state during parabolic flight, survival of
terrestrial organisms under ext,'eme environmental conditions, and physiological
aspects of training and selection for manned extra-terrestrial flights.
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Clemedson, C. J.
1958
SOMW BIOPHYSICAL AND MEDICAL PROBLEMS INVOLVED IN
MANNED SPACE FLIGHT: A REVIEW
Astronautik (Stockholm), l(l):9-36, 1958
ABSTRACT: Medical and biological problems which have' to be solved before space
flight will be possible are reviewed.
Among thsoe reviewed are the following:
the effects of loss of life-sustaining properties of the terrestrial atmosphere;
the effects of gravitational 'stress; the problems of food and water supply
and of waste disposal during long trips; and effects of the physical stresses
of confinement in a narrow cabin under adverse physical conditions., If the
crew is properly trained, they will be able to tolerate the necessary acceleration during flight. Although zero gravity causes no abnormal physiological
functions of the body, orientation and co-ordination may make ,..ý
performan4..
t-f
Or diff'r',,i1
Tn
' t!"e prcblem of e-tir.n •:g,;cn and air-purific'tion
chemical as well as food and water, photosynthetic air purification and food
synthesis from algae material may become necessary. Another risk faced by
men in space is exposure to the heavy components of primary cosmic radiation
and hits by meteorites.
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4

FLUID STUDIES IN A ZERO GRAVII
1961
felter, R. G., & R. C. Lewis
(Aeronaut. Systems Div., Wright-Patterson AFB, Ohio)
ENVIRONMENT.
TN 61-84, June 1961
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1961 HYPODYNAMIC UROLI'MIASIS:
Cockett, A.T.K., C.C. Beehler, & J.E. Roberts
A POTENTIAL HAZARD DURING PROLONGED WEIGHTLESSNESS IN SPACE TRAVEL
(School of Aerospace Medicine, Brooks AFB, Texas> Review 2-62;

SUMMARY:

Hypodynamic urolithiasis as a hazard in space travel is discu sed in

" 2,223

Emphasis has *'een placed on several etiologic
the light of present-day knowledge.
factors in urinary lithiasis that will be present during space flight. X.0reo~er,
as urinary stones may be formed during prolonged space travel, prophylactic measures (physical exercises, diet, and schedules) are suggested for the prevention
of stone formation. (Author)
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196" ASTRONAUTIC UROLIT17L\SIS:
Cockett, h.T.K., C.C.,Bechler & J.E. Roberts
A HAZARD DURING PROLONGED WEIGIHTLESSNMSS
(Paper, 1962 Meeting'of the Aerospace .Medical Association, April 9-12, 1962,
Atlantic City, ".J.)
ABSTRACT: A good physical exercise regime will help prevent muscular atrophy
during prolonged weightlessness, but the preservation of the skeletal systcm
is another mjtter.
Weightlessness will remove the stress of gravity which nor:-xl1v
provides stimulus for osteoblastic activity with calcium deposition in thie bony
mtatrix.
Acute osteoporosis (e.g. in polio patients) not infrequently proluuces
urinAry stones in young patients, because of immobilization anu calcium reL sorption form long bones.
Increased urinary sedimentation during prolonged flight
may also contribute to calculus formation.
A review of such etiologic factors
in urolithiasis and prophylactic measv -s will be presented.
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ASTRONAUTIC UROLITHIASIS:
1962
Cockett, A. T., C.' C. Beehler & J. E. Roberts
A POTENTIAL HAZARD DURING PROLONGED WEIGHTLESSNESS IN SPACE TRAVEL.
J, Urol. 88:542-544, Oct. 1962.
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Cocquyt, P.P.
1950 THE SENSORY ILLUSIONS OF THE AIRMAN
(SASENA, Belgium Report July 1950)
R.A.E. Translation No. 354 ASTIA AD 266614
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Cocquyt,

P.

P.

1951

THE SENSORY ILLUSION OF PTLOTS

(New York: Flight Safety Foundation,

//

Inc.,

1951)
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Coe, L.A.
J. 3rit.

1954 SOME NOTES ON THE REACTIONS OF AIRCRAFT PILOTS TO ZERO GRAVITY
Interpl. Soc.
13:244

;CSTRACT: Twenty qualified pilots were subjected to near-zero gravity for periods
up to twenty seconds by maneuvering a Meteor ý4Ark 7.jet trainer.
During the
zero gravity state, the typical reaction was an- im_.idiate feeling of insecurity
%iiich resulted in a reflex action of clutching at something.
This was followed
by a sense of relief and relaxation.
Simple mechanical and mental tasks were
pc rformed with great variation. Loose floating articles tended to distract the
subject.
Most of the pi'ots enjoyed the experience and none of them felt distress
or neausea.
Dust nornmally presenL in the aircraft's atmosphere was soon felt
a considerable nuisance.
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Cole, D.M. and D.E. Muir 1958 AROUND THE MOON IN EIGHTY HOURS
(The Martin Company, Denver, Colorado) August 19, 1958, M-M-P-58-42
ABSTRACT:
A conceptual design of a manned circumular vehicle for the early
1960's is presented, showing how early 3vailability and lcw cost can be
achieved by making maximum use of ICBM hardware and facilities.
Results of
orbit, space medicine, and re-entry studies critical to the circumular flight
are included.
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Combs,

N. K.
1962
THOUGHTS ON INTERFERENCE WITH GASTRIC ACTIVITY DURING PROLONGED WEICGITLESSNESS.
(p.iper 31rd Annual Meetin7 of thT Azrosp.Ace Medical
Assoc., Chalfonte-Haddon Hall, Atlantic City, N. J., April 9-12, 1962)

ABSTRACT: During prolonged weightlessness, it is believed that gastric action
on food could be seriously in.paired.
A review of physiology texts reveals a
disagreement on the role of gravity in stomach processing of food. The we.ght
of food and liquids, it is felt, plays an important role in their passage from
the fundus to the pylorus as peristalsis per se is not considered to take place
in the upper stomach.
In addition, it is difficult to see how the orderly
exposure of food to gastric juices could take place if the food were without
weight.
Inasmuch as prolonged weightlessnes cannot be simulated, ýie can only
speculate on some of its effects.

Gastric difficulties could pose a serious

threat to man's well-being and performance.
Until more information is obtained
from early space ventures, providing personnel with parasmpathomimetic or
anticholinergic agents might be indicated.

"
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Conley, C.
1963
Daily Oklahmrran.

TOWER TO CREATE ZERO
22 Sept. 1963

-.

G CONDITION.

ABSTRACT:
This article descrihes the zero-gravity towk.r neAr::,& :ietion
at the Tulsa Division of DoXuglas Aircraft Co.
Tht. 60 toot hi 4 ; char--,r
will be used to test space vehicle and rockrt -;tage se;-,aratio- S,: •lt
"A
utn t r
simulated space conditions.
IL will hold systems %upt, 7, feet in diat-,.ter.
From the top of the tower free-fall will be simulittd for
secs. (at 3sim.las.
ted 100,000 to 180,000 feet), or in bottom catapults, fur 3 secs.
(CARl)
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Conley, Michael
.
a

ABSTRACT:

1950
Aht
2:1-3

THE 1EN WHO CAN

.KWE

SPACE FLIGHT POSSIBLE TODAY.

Suggests a crew of six and the things each will need to know.
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Conley,

M.

1952

DURING SPACE FLIGHT.
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ABSTRACT:
Lightweight zipp,it
,
.
If
t,,,
,.,d
are recomriended for use in spa( v •h
,,
1-i
from effects
of, accelerat ion, det.
lerat ion,
4aA
L''

would be worn underneath the underclothing.
body's shapa and prevent rupturing of ,a

I,,
a>.

IV..
\

'r

STRUCTURE

.

o' .

fa&-ric,

,, ,

t he body
They

,

hold the

114

, v

,, l-onu,.
r
Di..
1960 MAY-JI,'LY PROC;RESS REPORT FOR TILE COMBINED
IA.,'uRATORY A'N•b ,IRP"ANE ZERO-G TEST PROGRAM
(Convair Astronautics Div., General Dynamics Cot-p., San Diego, Calif.)
Aug.

1960

-

2,226

-

115

Corazzi, U.
Oltre il

1961
POSSIAMO VIVERE NELLO SPAZIO? (COULD WE LIVE IN SPACEif'>
cielo (Rome), 5(90):271-274, Oct. 1961.
(In Italian)

ABSTRACT: This is a review of the studies done by Colonel Professor Rodolfo
iHargaria, director of the Institute of Physiology of the University of Milano.
The review includes his gtudit~s on high altitude physiology, aviation medicine,
protection -from accelerative forc,.s, respiration and position sense, space
flight physiology, mammalian resistance to acceleration, effects of zero gravity
on the otolithic apparatus, and the effects of interplanetary voyages on the
central nervous system and mental conditions.
There is also a biographical
sketch of the author included.

116
DIZZINESS.
1960
Corbim, K.B. and H.L. Williams
July 1960
Med. Clin. N. Amer.. 44:941-51,

117
Corkindale, K. G.
1961
PSYCHOLOGICAL PROBLEMS OF SPACE FLIGHT.
(London), 10(236):457-459.
May 23, 1961'.

New Scientist

ABSTRACT: The effects of the following psychological stresses on performance
and behavior of the astronaut .are summarized: high g forces, weightlessness,
isolation, restraint, and sensory deprivation.

118
.. ornell Aeronautical Laboratory,
Aviation Week, 68(2):26-28

Inc.

1958

CORNELL PROBES WEIGHTLESSNESS

ABSTRACT: An outline of work being done at Cornell Aeronautical Laboratory,
Investigation of the efficiency
Inc. for Air Research and Development Comomnd.
of man's intelle%;tual functions as opposed to physiological reactions, during
________
----weightless--space travel -it--rockets,--sa-tel--i-tes--or other space vehicles.-
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1960 THE RESPONSE OF MAMMALIAN GRAVITY RECEPTORS TO SUSTAINED
Cramer, R. L.
TILT (Paper, 1960 Meeting of the Aerospace Medical Assoc., 9-11 May 1960,
Miami Beach, Fla.)
See Also: Aerospace Med. 31(4):301, Apr. 1960
ABSTRACT:
Studies were made of the behavior of single cells of the projections
of the ofolith organs in decerebrate and decellebrate cat as the preparation
was maintained for extended times in eifferent positions relative to the earth'*
gravitational field. In every case studied, it was found that there was a
and that this response diminished
rather vigorous initial response to the tilt
was relaconsiderably over 15 to 30 seconds; the steady-state signal to tilt
tively weak. (AUTHOR)

1?O
Cramer, R. L.
1961
RESPONSE OF MAYNIALIi'01 GRAVITY RECEPTORS TO SUSTAINED TILT.
(School of Aerospace Medicine, Rrooks AFB, Texas)
Rept. 62-21; Nov. 1961
332
ASTIA AD-272
AP STRACT:
Studies were made of the behavior of single cells of the projections
of the otolith organs in decerebrate and decelle~rate cat as the preparation was
maintained for extended times in different positions relative to the earth's
gravitational field.
In every case studied, it was found that there was a rather
vigorous initial response to the tilt
and that this response diminished considerably over 15 to 30 seconds; the steady-state signal to tilt
was relatively weak
(ALUTHOR)

121
Crawford, B. M. & W. N. Kema
1961
REMOTE HANDLING OF MASS
(USAF Behavioral Sciences Lab.', Wright-Patterson AFB, Ohio)
Proj. 7184, Task 718406, ASD TR 61 627, Dec. 1961.
ABSTRACT: Three hypotheses are tested:
difference limens for masses
handled remotely are greater than for masses handled directly under simulated
weightlessness; weightlessness will not affect absolute judgments; tendency
to under- and overestimate stimuli that follow large and small ones,
respectively, will operate for both judgment and handling conditions
Rermotehandling (apparatas--an Argonne Model 8 Master-Slave Manipulator) and directhandling groups of Ss make judgments of mass after moving stimulus objects
to and fro o., an air-bearing table.
Frequencies of "hea er" responses for
the comparison stimuli are examined and normal ogives do.ived.
For absolute
judgments, the main effects of basis of judgment, handling method, and
stimulus magnitude are evaluated by Wilcoxon's two-tai.led rank test.
(Tufts)
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Danilin, B. S.
1958
VTORZHENIE V KOSMO$ (INVASION OF THE COSVS)
Nauka 1'zhizn' 1957, No. 12, p. 4-8
English Translation: Soviet Bloc International Geophysical Year Information
(13), March 4, 1958, p. 2-10

123
Danilin, B.
1§59
LIFE IN THE COSMOS.
Nauka 1 Zhizn' (Moscow) (7):34-36, July 1959

ABSTRACT: In this article the author discusses the possibility of man flying
in space.
He states that experiments have shown that the forces of acceleration can be best withstood in a back-to-chest direction.
The ability to withstand acceleration increases sharply if a man is immersed in water.
The difficulty of controlling the space ship is increased by the -t.ate of complete weight.
lessness which immediately replaces the high C-stresses.
the best method to
counter the effects of weightlessness is' to fasten oneself in the seat at the
beginning of the flight. For ensuring the required physical load, rubber tractions in the regior of the joints, and special G-suits can be used.
Also being
studied is the possibility of creating artificial gravitation by rotation of

124
David, H. M. 1961 WEIGHTLESSNESS LOWERS PERFORMANCE
Missiles and Rockets 8(21):36, May 22, 1961.
ABSTRACT:
Physiological and psychological studies conducted under
:onditions of weightlessness have brought to light situations which may
pose a serious problem to spaceflight. (JPL)
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David,

H.M.
1962
U.S., REDS SHARE VIEW OF SPACE NAUSEA
Missiles and Rookets. May 14, 1962.

ABSTRACT: The USSR apparently is pursuing the same line of research into the
problem of Titov's "space sickness" as is the United States.
U.S. disorientation expert Dr. Ashton Graybiel (Capt. USN) told M/R that the
Russian seem to have ruled out the idea that Titov's nausea was caused by some
individual defect in his own vestibular mechanisms.
The Soviets indicated that the clue to TiLov's illness lies in the otolith
apparatus.
The Russians also indicated that they believe that the nature of
the otolith will probably cause the same symptoms in all astronauts who Lxperience prolonged periods of weightlessness.
A highlight of the COSPAR meeting
was the appearance of Maj. Gherman Titov and Col. John H. Glenn, both of whom
presented reports on their trips into space.
(CARl)

126
Davydov, V. D.
1961
DAVYDOV ON ARTIFICIAL GRAVITY
FBIS USSR & East Europe, Nr. 158, August 16, 1961

ABSTRACT:
The flight of German Titov made it possible for the first time to
st~udy the effect of prolonged weightlessness on the health and capacity of a
pilot-cosmonaut.
If a prolonged absence of gravity is inconvenient or hinders
the normal state of the cosmonaut, it is possible to create artificial gravity
on all artificial earth satellites and manned spaceships.
The creation of
artifirial gravity will be brought about by the ship's rotation around its
axis.
(CARl)

127
Denisov, N. & S. Borzenko
1962
POLET GAGARINA (MATERIALY, OPIfBLIKOVAN\.N'•YE
"v *PRAVDE") GAGARIN'S FLIGHT.
(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio)
FTD-TT-62-844 from Izdatel'stov "PRAVDA", Sept. 1962.
AS"iA AD 287 715
ABSTRACT:
It was on 12 April 1961 that the Soviet Union carried out the first
manned flight into outer spacei The spaceship "Vostok," with the USSR pilotcosmonaut Yu. A. Gagarin on board, was placed into orbit ab a satellite of the
earth.
The satellite vehicle without the last stage of the rocket-carrier,
weighed 4,725 kilograms.
On the basis of refined data obtained through the
evaluation of all measurements,the perigee was at 181 kilometers, and the apogee
was at 327 kilometers; the inclination of the orbit was 64* and 57 minutes.
Having completed the orbital flight,the satellite vehicle returned to earth
successfully, landing in a designated area of our country.
This publication
contains a detailed account of the flight and relates the great significance of
the journey to the entire world.
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de Pando, M.V.
1958
LOS SATELITES Y LOS VIAJES INTERPLANETARIOS: EFFECTOS
FISIOLOGICOS DE LA VARIACION DE LA GRAVEDAD (Artificial Satellites and
Interplanetary Travel: Physiological Effects of Change in Gravity)
Rev. Real Acad. Cienc. Exact. Fis. Y Nat. Madrid 52(2):141-145 • In Spanish.
ABSTRACT: An extended version of an analytical study on the launching of space
rockets, (Vol. 52(l):11-61. 1958).
An attempt is made of correlating mathematically basic physiological and physical parameters.
If j represents the effects
of gravity experienced by a space traveler within the space vehicle ("sensible
gravity"), the following formula applies:
dto

(a+y)i

in which y is the altitude, t the time, g the gravitational acceleration on the
surface of the earth, and a the terrestrial radius.
In this formula the expression d~y represents'the effective vertical acceleration and gaa
the effects
dto
(a+y)2
of terrestrial acceleration at the altitude y. The validity of the formula is
tested for the following conditions: (1) the vehicle rests on the terrestrial
surface; (2) the vehicle travels unaccelerated at a given altitude (this being
the case when the upward acceleration equals the weight of the vehicle); (3) the
vehicle travels at a given altitude and at a given acceleration.

129
Diefenbach, W.S.
1961 THE ABILITY OF SUBMERGED SUBJECTS TO SENSE THE
GRAVITATIONAL VERTICAL
(Cornell Aeronautical Laboratory, Inc., Buffalo, New York) Internal Research
No. 993-004, CAL no. OM-1355-v-l, Jan. 1961
ABSTRACT: The ability to perceive the vertical when submerged in a buoying fluid
and subjected to varying amounts of body tilt
was studied in a series of pilot
experiments.
Positional cues were minimized by special equipment.
Errors in
perception of the vertical had a high linear correlation with the amount of body
tilt.
It was also found that precision in positioning an unseen control may
vary with body tilt.
Also included is a brief discussion of possible simulation
of weightlessness and implications for design of space controls.

130
Dole,

S.H.
1958
INTERNAL ENVIRONMENT OF MANNED SPACE VEHICLES
(Rand Corporation, Santa Monica, Calif.) Rept. No. P-1309, 24 Feb.

1958.

ABSTRACT: This is a discussion of the effects on the human occupant in a
manned space vehicle by composition and pressure of the atmosphere, gravitational forces, temperature, and radiation.

-

2,231.

131
Dole,

S. H.
1959
ENVIRONMENTAL REQUIREMENTS FOR EXTENDED OCCUPANCY
OF MANNED SATELLITES.
(Paper, ASME Aviation Conference, Los Angeles,
California, March 9-12, 1959)
ASME Paper No. 59-AV-12

132
Dole,

S.H.

1960

DESIGN CRITERIA FOR RO'IATING SPACE VEHICLES.

(Rand Corp., Santa Monica, Calif.)
Contract AF 49(638)700, Proj. RAND,

Research Memo No. RM-2668,
18 Oct. 1960.
ASTIA AD 249 503.

ABSTRACT:
Several undesirable physiological side effects can arise from
rotating a manned space vehicle in order to provide a simulated gravity field.
The phenomena that may produce these side effects are herein analyzed to
determine in each case the design restrictions that should be accepted in
order to avoid adverse conditions.
Based on this set of restrictions, a design
envelope, which allows the designer considerable latitude, is based on the
following limits: (1) maximum angular velocity, 4 rpm; (2) maximum head-tofoot difference in g's, 15%; (3) minimum rim velocity, 10 ft/sec; (4) maxirmum
simulated gravity field, 1.5 g's;
and (5) minimum simulated gravity field 0.01
g.
(Author)

133
Dostal, R. and T. Kersey
1960
Iowa EnRineer.
60(4):26-28,

SPACE MEDIC
January 1960

E.

ABSTRACT:
This -is the first
of a series of two ar icles explaining the
problems men will encounter when they venture into space.
The effects of
weightlessness and cosmic radiation are discussed in this issue.

134
RESULTS OF THE MR-4 PREFLIGHT
1961
Douglas, W. K., C. B. Jackson, Jr., et al
AND POST FLICHT MEDICAL EXAMINATION CONDUCT D ON ASTRONAUT VIRGIL I.
Suborbital Space Flight,
GRISSOM. (Results of the Second U. S. Manne
NASA Manned Spacecraft Ctr, 21 July 1961)

/
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DuBridge, L.A.
1961
Calif. Inst. Technol.

ADVENTURES IN SPACE
Quart. 2:2-8, Spring 1961

136
1960
CLOVEK .VEZIPLANETARNTMPROSTORU
Dvorak, J.', P. K. Isakov, & J. Hospodar
(Prague:
Orbis, 1960)
(MAN IN INTERPLANETARY SPACE)

ABSTRACT: The book is based mainly on Soviet data and presents the physical
Attention is given to
aspects of outer space from the biological point of view.
the effect of space, factors on the body and methods and equipment for human flight
Details of the first experiment with the dog Layka
in outer space are described.
Return to the Earth, the selection and training of
in space flight are given.
astronauts, scientific results of space flights, and space medicine are treated.
(CARI)
No personalities are ment'ýd. There are 7 references, a1l'Caech.

137
MAN IN INTERPLANETARY SPACE
1960
Dvorak, J., P. K. Isakov & J. Hospodar.
A SMALL MODERN ENCYCLOPEDIA (CLOVEK V MEZIPLANETARNIM PROSTORU).
Translated by Aerospace Technical Intelligence Center, Wright-Patterson
AFB, Ohio, Trans. No. MCL-907 of Ceskoslovenska Spolecnost Pro Sireni
Politickych A.Vedeckych Znalosti, Prague, pp. 1-160, 169-211, 1960.
ASTIA Doc. No. AD-261 786.

-
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MAN'S ABILITY TO APPLY CERTAIN TORQUES
Dzendolet, E., & J. F. Rievley
WHILE WEIGHTLESS.
(Wright Air Development Division, Wright-Patterson AFB,
Ohio) WADD TR 59.)4; ASTIA AD-220 363; April 1959
ABSTRACT: The torque that a maintenance man can exert within a space vehicle while
Anthropological literature was
weightless, and hence tractionless, is analyzed.
']sing
reviewed to determine the torques a man can apply under normal conditions.
elementary physical principles the consequences of applying these torques while
Certain of the predictions were verified experimentractionless were calculated.
tally.
It is tentatively concluded that standard anthropometric data can legitiSuggestions are advanced
mately be extrapolated to the weightless condition.
regarding (a) the optimum body position for a simple tightening task without using.
a handhold, (b) the use and location of handholds, (c) maximum torque limitations,
(d) the use of impulses, and (e) the design of hand tools.
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Dzendolet, Ernest
1960
MANUAL APPLICATION OF IMPULSES WHILE TRACTIONLESS.
(Wright Air Development Division, Wright-Pattnrson AFB, Ohio) WADD TR 60-129
ASTIA AD-238 021; February 1960
See Also: Hum.;n F~ictors 2(4)-221-227, 1960.
ABSTRACT:
The percentage of naive subjects who, while tractionless in a horizontal plane and anchored by one handhold, push in or pull out a plunger in one
motion against various frictional forces and travel diotances, decreases directly
as the force and distance requircd.
With large-force impulses, the impulse is
linear and tne situation can be described by the impulse-momentui theorem:
.OFdt = mv,-mvy.
The shape of the impulse is saw-toothed, and its area
ap pixm.,,-J ,y Lz. inji thrp.•-fourths of the area of a rectangle whose base is the
duration, and height, the force of the impulse.
For this experiment, the maximu.:,
duration of an effective impulse for a required force of 40 pounds is 0.5 seconds
for a push-in, and 0.3 seconds for a pull-out impulse.
A subject, without a
handhold, can seat the plunger with a push, and, in spite of the reaction to the
impulse, remain attached to the equipment without unseating it.
The technique
is to allow the reaction to move the subject over as long a distance as possible
and, since the total impulse is constant, thus re~uce the force.
The reduction
in force allows the equipment to remain seated since the force is now less than
the frictional force needed for seating.
(AUTHOR)
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A REVIEW OF PROGRESS
1961 SPACECREW TRAINING:
M.R. Rockway
AND PROSPECTS. (Aeronautical Systems Division, Air Force Systems Comiand,
Andrews AFB, Washington, D.C.) AFSC Project 1710; ASD TR 61-721, ASTIA
AD )4190

bckstrand, G.A.,

This report reviews current progress and future prospects in the
ABSTRACT:
current astronaut training
Descriptions of all
field of spacecrew training.
programs are presented and a number of general conclusions with reference to such
training are drawn, based upon the manned space operations which have been
In addition to the actual experience which has been gained
conducted to date.
in training spacecrew personnel, a review is presented of recently completed
Several areas
and current research which is directly relevant to this problem.
in which research should be accelerated are identified.

141
1961 TRAINING OF ASTRONAUTS
Ecks1rand, G. A.
(National Research Council, Washington, D. C.)

Publication No.

873.

142
1940 EFFECT OF GRAVITY ON THE BLOOD PRESSURE OF THE CAT
idhol , 0. G.
Physiol. 98:79-96.

143
Eggl

A STUDY OF THE POSITIONS AND VELOCITIES
1961
ston, J. M., & H. D. Beck
OF A SPACE STATION AND A FERRY VEHICLE DURING RENDEZVOUS AND RET"1RN.
NASA TR R-87
(National Aeronautics & Space Administration, Wash., D. C.)

A study is made of the families of nonthrusting ascent trajectories
ABST CT:
dur ig rendezvous with an orbiting space station and the descent trajectories
Equations of motion are derived and results are
to t e earth's atmosphere.
for two typical orbits of the station (one circular and one elliptic
sho•w
Boundaries of launch (at time of booster burnout) and rendezvous conorbi:).
ditions are given and the effects of delays in launch time are discussed.
(AITHOR)
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Ehricke, K.A.
1956 ASTRONAUTICAL AND SPACE-MEDICAL RESEARCH WITH AUTOMATIC
SATELLITES
(Journal of the Franklin Institute, June 1956)
ABSTRACT:
Technical and scientific research aspects in conjunction with technological satellites are outlined and their correla-ion with various phases Of
manned astronautics is shown.
The survey of the space-medical researc'. by
means of bio-satellites also considers the relevant technical and scientific
aspects.

145
t.mme,

COG2
C
rSMIC
FyPTPRp.R5.
Sovetskaya Rossiya, 20 Oct. 1960.
(Translation Services Branch, Foreign Technology Division,
Wright-Patterson AFB, Ohio) FTD-TT 62-002I1-4, 8 May 1962.
A.

ABSIRACT:
Before flying into space we must know exactly how various
repr'esentatives of life will react to everything connected with the flight.
A branch of science being developed on earth is the science of space ecology.
This deals with the relation of man to cosmic surroundings and his life on
othor planets.
During a recent flight, a radio-television system made possible
constant visual contact with occupants of the ship.
The g-forces at launch
greatly affected the heartbeat and respiration.
During acceleration the animals
required more oxygen than usual.
However, they had no trouble eating under
weightless conditions.
Mice were used to test cosmic radiation.
Another
object of space study.was nucleic acid, the hereditary factor of'all organisms.
These molecules can be called "bare genes" or "free genes."
Impacts by cosmic
particle can cause great disturbances in the structure of this acid; these will
be studied physicochemically.

146
Engel'gardt, V. 1961 LIFE, REASON AND THE UNIVERSE
(Joint Publications Research Service, New York, New York)
Trans. from Itvestiya (USSR) No 92(13638) p. 3, 1961

JPRS 8518

29 June 1961.

ABSTRACT: Space flight is discussed, with reference to weightlessness,
radiation, G-forces, and the new area of investigation, "exobiology".

cosmic
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Errebo-Knudsen,--E. O.;-et al
(Copenhagen:
Reitzel,1053)

1953

VERDENS-RLrl,?4ETS EROBRING--(CONUEST OF SPACE)
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1953 MENNESKELEGEMET OG RUX-fET (THE HUMAN BODY AND SPACE)
Errebo-Knudsen, E.O.
In: Errebo-Knudsen, E.O., et al, Verdens-rummets erobring (Conquest of Space)
Reitzel).Pp. 51-67
(Copenhagen:

149
SPACE-FLIGHT AND ITS CONNECTIONS WITH HUMAN
1950
Escanglon, E.
July/Aug. 1950.
Astronomie, 64:279-287.
PHYSIOLOGY
Abst.: J. Brit. Interplan. Soc.., 11:294.
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150
Farrer, Donald N. & Victor Bogo
1962 CHI>I'ANZEE PERFOR.\N'CE DURING A SI'MLALTLD
THREE-DAY SPACE FLIGHT
(6571 st Aeromedical Research Lab, 11olloman Air Force Base, New ,exico)
ýDec. 1962
Project No. 6893, Task No. 689302
ARL-TDR-62-25
ABSTRACT:
Chimpanzee performance during a simulate .97-hour space flight profile
environment wis evaluated with a pilot study and a crossover design.
The response
rate on the continuous avoidance task was significantly lower for one subjIect
in the 100%, 02 environment, and both subjects performed at lower rates duri,;g
night work sessions on all tests.
There was no evidkvnce of rraction time decrement
for any subject on the discrete avoidance task.
Food'and wiiter consumption was
poor during the simulated space flight, but a chimpanzee could withstand a
97-hour flight profile environment of 100% 02 at 14.7 psi for 15 hours followed
by 1007. 02 at 5 psi, for 82 hours without serious performance changes.

151
Federov, E.K.
1962
Science and Culture

TILE DECISIVE STEP IN THE CONQUEST OF COSMI(Calcutta)
28(0). 11'-14, Jan. 1962

SPACE

Soviet space efforts preparatory to manned space flight included
ABSTRACT:
(I) the conditions encountered during space flight
with:
dealing
studies
(accelerations, temperature changes, weightlessness, radiations) and means
of protecting the astronaut from their effects; (2)
providing normal living
conditions in the space cabin; and (3) mediLal selection technIques and training
format far as-ronauts.
The system dqvise'd for the constant medical supervision
of both the pilot's
health and working capacity in all stages of flight is
discussed.
Y.A. Gagarin's orbital flight (April 12, 19b1) is briefly 'mentioned.

152
Fedorov, P.
19C0
DOGS ADJUST QUICKLY TO FLIGHT
FBIS USSR & East Europe, Nr. 164, August 23, 1960
ABSTRACT:
This article contains -dogs reactions
space flight on Sputnik V.
(CARl)

to weightlessness

during their
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Feltman Research and Engineering Labs., tr. Nov. 1959 ROCKET TECHNOLOGY AND
,SPACE RESEARCH.
Raketentechnik und Raumfahrtforschung 3(2): Apr.-June
1959 (Feltman Research and Engineering Labs., Picatinny Arsenal, N.J.,
ASTIA AD-228 967
PA translation No. 61)
CONTENTS:
Observations on the physiology of the'senses during the transition from accelerat-ionss to weightlessness
Graphic determination of the main influence parameters and preliminary design
parameters of missiles
Further observations on the Russian earth satellites
Technical reports:
The Atlas-Carrier rocket for important space navigation projects
The first artificial planetoid Mechta
Earth satellite Vanguard II with infra-red detectors
Space probe Juno II
Book reviews:
On the thermodynamics of combustion processes
Aviation medicine

154
Fenno,

MAN'S MILIEU IN SPACE (A SUMMARY OF THE PHYSIOLOGIC REQUIRE1954
R. M.
J. Avia. Med. 25(12):612-622, Dec. 1954
MENTS OF MAN IN A SEALED CABIN)
See also (School of Aviation Medicine, Randulph AFB, Texas) Epitome of Spaýe
Medicine, Item #26

It is clear at this time that more work should be done on all phases of
ABSTRACT:
It is recomnended that pressurization, of very high
sealed cabin acclimitization.
altitude aircraft cabins by superchargers or compressors be de-emphasized in favor
of the sealed cabin approach, since pressurization is dependent upon the presence
of an atmosphere, thereby'limiting the flight of man' in a pressurized cabin to
that very'narrow range of altitude in which a compressible and non-toxic atmosA self-sustaining "balanced aquaruir' in space should be the
phere can be found.
A possible solution lies in a
ultimate'aim of those concerned with this problem.
chemical, mechanical, or photosynthetic gas exchanger or combination of these for
(CARI)
the maintenance of our gaseous environment.
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MAN'S MILIEU IN SPACE (A SUMMARY OF THE PHYSIOLOGIC REQUIRE1954
Fentio, R. M.
In (School of Aviation Medicine, Randolph
SEALED CABIN)
A
LN
MAN
MENTS OF
, Item #26
Medicine
Space
of
Epitome
AFB, Texas)
See a'Iso J. Avia. Med. 25(12):612-622, Dec. 1954
. . ABSTRACT:-Itis c-lear at this -time -that -more-work should be--done--on--aliphases-of
It is reconinended that pressurization of very high
sealed cabin acclimitization.
altitude aircraft cabins by superchargers or compres'sors be de-emphasized in favor
of the sealed cabin approach, since pressurization is dependent upon the presence
in a pressurized cabin to
of an atmosphere, thereby limiting the flight of m
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that very narrow range of altitude in which a compressible and non-toxic atmosphere
A self-sustaining "balanced aquaruim" in space should be the ultican be found.
mate aim of those concerned with this problem. A possible solution lies in a
chemical, mechanical, or photosynthetic gas exchanger or combination of these for
(CARl).
the maintenance of our gaseous environment.

156
'Finney,

J. W.
1961
RUSSIANS CONFIRM TITOV WAS SEASICK: CONDITION LAID TO
, Oct. 5, 1961, Sec. C,
New York Times
PROLONGED STATE OF WEIGHTLESSNESS.
p. 8

ABSTRACT: Two Russian scientists confirmed the rumbr that Maj. Gherman S. Titov
The
felt seasick throughout most of his 25 hr. space flight in August, 1961.
There were indications
sickness wis attributed to prolonged weightlessness.
during the weightless period of "a definite instability of central nervous system
reactions." The astronaut experienced a feeling of disorientation and loss of
balance norially supplied by the inner ear. The Russian scientists pointed out
that the feeling of weightlessness can be removed by creating artificial gravity
(CARl)
in the space ship.
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Fisher, A. 0 . 1955 AVIATION MEDICINE ON TUE THRESHOLD OF SPACE
Journal of Aviation Medicine 26: 355
Aug. 1955
108(2): 241-278.
See also: Nat. Geog. Mag.
ABSTRACT: A coverage of all aspects of space flight including acceleration,
deceleration, and weightlessness.
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1955 AVIATION MEDICINE ON THE THRESHOLD OF' SPACE: SERVICE
Fisher, A.C., Jr.
DOCTORS, FACING MEDICAL PROBLEMS UNKNOWN ON EARTH, MAKE POSSIBLE MAN'S
EXPLORATION OF THE HOSTILE HEAVENS
108(2): 241-278, August 1955
The National Geographic Magazine
ABSTRACT: The author reports on his visits to several military and civilian
institutions that work on research into the human factors of flight. He describes
Escape from aircraft
the effects of the centrifuge at Johnsville, Pennsylvania.
Thc?
Florida.
Pensacola,
at
investigation
under
ditched in water is a subject
Base,
Force
Air
Edward's
at
visit
his
during
ride
author discusses a weightless
development
under
are
pilots
for
suits
pressure
and
resistant
Heat
California.
at Wright-Patterson Air Force Base, Ohio, and at Randolph Air Force Base, Texas.
Extreme
Hyperventilation is another field of research at Randolph Air Force Base.
acceleration and deceleration forces are the subject of a conversation between
Pilot ejection and the effects of fatigue are
the author and Col. John P. Stapp.
The article is very detailed
being studied at Wright-Patterson Air Force Base.
(CAR1)
about the research in all of the fields.
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Flaherty, B. E., D. E. Flinn, G. T. Hauty, & G. R. Steinkamp
1960
PSYCHIATRY
AND SPACE FLIGHT.
(USAF, School of Aviation Medicine, Aerospace Med. Ctr.,
Brooks AFB, Texas)
Research Rept. 60-80, Sept. 1960 ; ASTIA AD-245 416
ABSTRACT:
The stresses of altitude, acceleration and dynamic weightlessness,
temperature, radiation and meteorites, day-night cycle, and emotional factors
are discussed as they relate to the man-machine system and space flight. The
reactions of four subjects to thirty-six hours of confinement in the School of
Aviation Medicine Space Cabin Simulator are described. Two of the subjects successfully completed the flight despite having experienced perceptual aberrations.
The psychiatrtc evaluation of the two subjects are presented. The effects of
isolation and sensory deprivation are discussed as they relate to the
experiments.
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Flecker, J.F.
1958 MAN IN SPACE
Air Force, v. 41, no. 3, March 1958, pp.

109-117,

120-123

ABSTRACT: The series of psychological tests underwent by volunteer airman
Donald G. Farrell in a U.S. Air Force space cabin mock-up , and the multi-g
acceleration experiment carried out by Colonel John Stapp are the subjects
reviewed by this author.
The results of experiments indi-ate that proper training
about weightlessness could enhance human performance during zero gravity. There
is a discussion of'the use of "highchairs" for seats, squeeze tubes for feeding,
suction-cup shoes for walking, and a closed biological cycle system to meet
oxygen requirements.
Problems not yet solved include the h,zards of cosmic
radiation and meteorites and the psychological problem of the "feeling of
detachment" on a space traveler.
When the North American X-15 is launched in
1959, the pilots will be required to make quick decisions under zero gravity
conditions.
They will also be exposed to speeds of Mach 5 to Mach 7.
Therefore,
the flight should help solve various questions about space flight. The author
states his ideas concerning space stations and trips to planets.
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Flexman, R.E., L.M. Seale, & C. Henderson
1963
DEVELOPMENT AND TEST OF THE
BELL ZERO-G BELT.
(Aerospace Medical Division, 6570th Aerospace Medical
Research Laboratories, Wright-Patterson AFB, Ohio) Rept. No. AMRL-TDR-63-23,
March 1963.
ABSTRACT: The assumption is made that a requirement exists for the development
of a self-maneuvering system for orbital workers.
Such a system will consist of
*a life support subsystem, maintenance equipment (tools), and a propulsion and
control subsysrem
ts-Th
repot-di.r
ises
the generaF -problem areas and specifically reports on the research, development, and testing of the Bell Zero-G Belt,

/

/"
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a research propulsion and control system for maneuvering a man in weightless
environment.
The flight tests of the belt took place on a large airbearing platform and in a C-131 cargo-type aircraft during zero-g trajectories.
The equations
of motion derived during the Bell Aerosystems Company sponsored development of the
Small Rocket Lift Device (Rocket Belt) are also presented onthe adequacy of the
research model of a propulsion system and recommendations are made for additional
research and development.
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Flickingcr, D.
1959
RESULTS OF ANIMAL INVESTIGATIONS IN SPACE VEHICLES TO
DATE.
(30th Annual Meeting Aeromed. Assoc., Los Angeles, Calif.,.April
27-29, 1959)
ABSTRACT: The material analyzed for this summary was contained in relatively
few reports (literature dated 1949 through 1959), since the criteria set forth
required that only those experiments be included which utilized rocket-engine
"ýhust to propel the biopack into-space equivalent atmospheres. This stipulation
was made in order to provide pertinent data on not only the biological effects
of the space environment itself but also those induced by the dynamic vehicular
forces contained in the total flight. Three Russians(Galkin, et al., Bugrov,
et al., and Chernov and Yakovlev) and three American (The Henry Group, Van der
Wal and Young, and Army Navy Bioflight Project No. I) reports of working groups
are sunmarized, i.ith major highlights abstracted in order of their date of
publication.
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Flickinger, D.
Aviation Week,

1959 ZERO GRAVITY EFFECTS LARGELY UNKNOWN
v. 70, no. 1, Jan. 1959, pp. 35-39

ABSTRACT: Existin, data on the ability of man to function usefully in the
weightless state, and other ))io-medical aspects of space flight are reviewed in
this article. The physiological effects of weightlessness which are discussed
include motion sickness, gastrointestinal prbblems, and skeletal muscle activity
problems.
The types of equipment needed for weightlessness include all m-nner
of devices for simulators and trainers plus those for food storage and dispensing.
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Flickinger, D. D. 1961 THE STATUS OF MAN'S ADVANCE ON THE VERTICAL
FRONTIER.
Lectures in Aerospace Medicine 16-20 January 1961.
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Fridlender, G.O.
1959
A SYSTEM FOR DETERMINING THE PARAMETERS OF THE
MOTION OF A BODY IN SPACE.
Trans. of Akademiy Nauk SSSR. Otdeleniye Teknicheskikh Nauk.
Izvestiya: Energetika i Avtomatika, (6):108-117, 1959
(Joint Publications Research Service, Washington, D.C.)
JPRS 3323, 27 May 1960.
ABSTRACT: By using double integration of the error in the reading of the system,
which is converted to the position of the optical system, the difficulty of
weightlessness in the application of gyrosystems during movement in interplanetary space is bypassed.
The method described allows the period of a system to
be obtained which is less than the period of stability.
It introduces into the
system damping effects which prevent the system's being disturbed by thd velocities which occur in geosystems.
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Fukuda, K., T. Tokida, S. Aoki, & T. Takeuchi
1959
JURYOKU NO HENKA
CHO NI OYOBOSU EIKYO (THE EFFECTS OF VARIATIONS IN GRAVITY ON THE
TONE) Nihon Koku Igaku Shinri-Gakkai Kiroku (Tokyo)
(Proceedings
Japanese Society of Aviation Medicine and Psychology) No. 7, p. 3,

GA KINKINMUSCLE
of the
May, 1959

ABSTRACT:
The effects of gravitational changes on the tonic labyrinthine reflex
in animals were studied. Animals subjected to deceleration, free fall, and motion
along a Keplerian trajectory were observed. The effects of an increase in the
gravitational forces were studied employing linear and rotational acceleration.
The results show that labyrinthine control neck muscle tonus is affected by
changes in gravitational forces, and that the rotation and flexion reflex of the
neck subsequent to unilateral labyrinthectomy is abolished under conditions of
weightlessness (during free fall, Keplerian trajectory) to the point of being
difficult to observe.
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MATERIAL ON FIRST COSMONAUT'S FLIGHT
1961
Gagarin, Yu.
FBIS USSR & East Europe, Nr. 72, April 14, 1961
ABSTRACT: The world's first cosmonaut, Maj. Yuriy Gagarin, in an interview with
The
TASS told about himself and his flight into outer space on 12 April 1961.
It
Soviet cosmonaut said that when weightlessness set in, he felt excellent.
While in the state bf weightlessness, I ate and
became easier to do everything.
I even worked in
drank and everything occurred just, as it does here on Earth.
I was conthat condition--wrote, jotting down my observations--Gagarin says.
vinced, Gagarin stressed, that weightlessness does not at all affect man's fitness
The transition from weightlessness to gravitation, to the appearance
for work.
(CARl)
of the force of gravity, is smooth.
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1962
GAGARIN, PARIN SPEAK ON GDR
Gagarin, Y, V. V. Parin, & H. Mielke
FBIS USSR & East Europe, Nr. 73, April 13, 1962
TELEVISION.
ABSTRACT: Gagarin briefly discusses the problems o.f cosmic rays, nutrition during
He expresses his hope for the cooperation of all scientists in the
flight.
Professor Parin discusses three main problems of
research on space flights.
length of time of space flights is becoming longer and thus
space flights:
requires a very complex closed ecological system; the danger of radiation; and
(CAR1)
the extended effect of weightlessness on man.
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Galkin, A.M., A.R. Kotova, A.V. Petrov, et al.
1958 ISSLEDOVANIIA ZHIZNEDEIATEL'
NOSTI ZHIVOTNYKH PRI POLETAKII V GERMETICHESKIKH KADINAKH RAKET DO VYSTOY
212 KM (STUDIES ON VITAL FUNCTIONS OF ANIMALS DURING FLIGHTS IN HERMETIC
CABINS OF ROCKETS UP TO 212 KM)
In: Preliminary Results of Scientific Rescarches on the First Soviet Aitificial
Earth Satellites and Rockets, Articles XIth, Section of ICY Program
(Rockets and Satellites) No. I (Moscow, Academy of Sciences, 1958)
Pp. 112-129.
JPRS 'DC-288:
5-28
ABSTRACT:
Medico-biological investigations during rocket flights into the atmosphere have been conducted systematically in the Soviet Union since 1949, for the
purpose of studying shifts in certain physiological functions, behavior of the
animals during flights, and any bodily changes as a result of the flights.
In
1957, 14 dogs (only 5 dogs are listed, although some were flown 2 or 3 times) were
flown in pairs (1 anaethetized, the other normal) in hermetically sealed biopacks
on 7 distinct flights to altitudes of 62 to 130 miles.
Pre- and post-flight examinations included blood, chest X-ray, EKG, blood pressure, respiration and pulse,
urinalysis, te--erat•tre, and body weight.
Blood pres-,ýira, p-!!e, ini r-pirat!0n
were registered during 3-hr. training periods in the cabin and during centrifuge
training.
A telemetric control system registered the compartment shell temperaPhysioture, thermoinsulating lining, and barometric pressure inside the cabin.
logical functions were measured by means of pickoffs, amplifying'units, automatic
pressure devices, electric clocks, and automatic optical recording devices.
Notion pictures were taken at intervals during flight.
The state of the physiological functions was not successfully registered during allparts of the flight
pro jectory, inasmuch as abrupt changes in,the direction of action C-stresses
interfered with instrument operation and caused sharp animal movements which were
reflected in the quality of the recordings.
Some data are illustrated, although
data are cited for determining the extent of experimental successes.
Conclusions
were as follows:
(I) The vitally necessary conditions were guaranteed by the
hermetically sealed cabin.
(2) Acute disorder in the physiological functions did
not occur, and no postflight changes in behavior were observed.
(3) The pulse
and respiration rates and the blood pressure of the conscious animals increased
during the active part of the flights.
During the period of dynamic weightlessness the registered physiological parameters were maintained at a high level for
the first twO to three minutes, with a tendency to decrease.
The physiological
indices returned to their original level within 4 to 5 mins. after dynamic
weightlessness had begun.
In the anaesthetized animals, the pulse rate,
respiration, and blood pressure did not differ from their original values
during the period of weightlessness.
(4) The recovery system guarantees safe
landing, although additional work is necessary to insure stabilization and more
favorable deceleration conditions during tE2 nose sections' fall from altitudes
of 200 km and higher.
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MEDICO-BIOLOGICAL RESEARCH IN ROCKETS: RESEARCH
1959
Galkin et al.
HER•ETICALLY SEALED
ON THE LIFE ACTIVITY OF ANIMALS DURING FLIGHTS 111,
CABINS OF ROCKETS UP TO A HEIGHT OF 212 KM: RESEARCH ON THE LIFEACTIVITY OF ANIMALS DURING FLIGHTS IN THE HERMETICALLY SEALED CABINS
OF ROCKETS UP TO AN ALTITUDE OF 110 KM. Trans. of mono. Preliminary
Results of Research by Means of the First Soviet Artificial Earth
LC or SLA 59-22466
Satellites and Rocket$ (Moscow) p. 109-149.
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Gantz, K. F., ed. 1959 MAN IN SPACE: THE UNITED STATES AIR FORCE PROGRAM
FOR DEvL3r":;;G TaE SPACrCflAT "P•W (New York:, Duell, Sloan, and
Pearce,

1959)

"The Threshold of Space"; "From Aviation Medicirre%.
ABSTRACT: Contents include:
in Manned Space Operations"; "iorledical
Factors
"Basic
Medicine";
to Space
of Space Flight"; "The Engineered
"Biodynamics
Flight";
Space
of
Aspects
Environment of the Space Vehicle"; "Human Performance in Space"; "Weightlessness"; "Observations in High-Altitude, Sealed-Cabin Balloon Flight";
"Experimental Studies on the Conditioning of Man for Space Crews"; "Escape
and Survival During Space Operations"; "Time Dilation and the Astronaut";
"The Spiral Toward Space": "Human Factors Support of the X-15 Program";
"Blueprint for Space"; and
"The U. S. Air Force Human Factors Program";
Operations."
Space
Manned
of
Impact
"The Military
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AN ANALYSIS OF
SOVIET RESEARCH ON GRAVITATION:
1960
Garbell, M.A.
(Science and Technology Section, Air Information
PUBLISHED LITERATURE.
Rept. No. AID 60-61,
Division, Library of Congress, Washington, D.C.)
ASTIA AD 246 700.
Oct. 1960.
ABSTRACT: A survey is given of Soviet research in the field of gravitation
The appendix contains a
with a comparison of Soviet and Western research.
translation of K.P. Stanyukovich's "The Problem of the Physical Nature of
Gravity." A correlation is included of Stanyukovich's public statements on
weightlessness with views expressed by other Soviet scientists.

....
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Gartmann, H.

1957

MAN UNLIMITED.

(New York:

Pantheon,

1957)

A•STRACT:
Provides information for the layman on some of the psychophysiological stresses man may expect in space flight.
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Gaspa, P.
1953
PROBLEMES PHYSIOLOGIQUES POSES PAR L'ASTRONAUTIQUE
(PHYSIOLOGICAL PROBLEMS POSED BY SPACE FLIGHT)
Rev, path. gen. comp.
53:1485-1503
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Gatland, K. W.
1952
DESIGN FOR ZERO G: A MAN CARRYING ROCKET FOR PHYSIOLOGICAL RESEARCH IN NEAR SPACE.
Flight (London) 61:774-775, 779, June 27, 1952
ABSTRACT: The plans for a man-carrying rocket presented by R. A. Smith and H. E.
Ross of Great Bitain in 1946 are discussed. The rocket, which would be propelled
by comFressod air and alcohol, would have no tail lins.
Its initial thrust would
be 60,000 lb., its initial acceleration 9.8 ft/sec (after 110 seconds, the
effective'acceleration would be 2 g).
An automatic device would keep the rocket
under control in case the pilot would black out.
The essential feature of the
missilc would be its det:achable cabin unit, jettisoned by an automatic compressedair device shortly before peak altitude would be reached.
The cabin would
descend by parachute.
While outside the effect of the gravitational pull of the
earth, various degrees of 'weight' of the pilot may be attained by an axial spin
imparted on the cabin by small peroxide-permanganate motors firing tangentially
at right angles to its main axis.
The range of the rocket has been calculated to
be 200 miles, but 180-190 miles is considered the limit of safety.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine Bibliography)
(Technisch Docunmentatie en Informatie Centrum voor de Krijgsmacht, den Haag,
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Gatland, K.W.
1954
PROGRESS TOWARDS ASTRONAUTICS.
Journal of the British Interplanetary Society, 13(3):1'42-166,

May 1954

ABSTRACT:
Review of achievements and opinions recorded ii 1949 and progress
made by 1954; aerodynamic research techniques developed in United States;
specific research aircraft described; design of pressure suits; human
centrifuge; research in high atmosphere; guided missiles.
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Gatland, K.W.
1956
EXPERIMENTS IN SPACE
Roy. Air Force Flying Rev. 12(3):24-26,

Nov.

1956

ABSTRACT: The problems of "weightlessness" (zero gravity) and cosmic radiation
which pilots of rocket aircraft will meet in flights outside the atmosphere;
some details of American experiments with zero gravity; and description of
artificial satellites to be launched in U.S. during the forthcoming International
Geophysical Year (1957-58) which will gather data to help throw light on the
problems connected with space flight. Diagram showing launching path of the
satellites to be launched in 1957, and results of previous launchings.
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Gatland, K.
1959
MAN IWTO SPACE.
Royal Air Force Flying Rev., 14(9):23-25
ABSTRACT: Reviews United States and Russian achievements in space flight in
putting animals into space (monkeys and mice in Aerobee rockets in 1952;
white mice in Thor-Able rockets,; Gordo, the squirrel-monkey, in a Jupiter
nose-cone in 1958; and the dog, Laika, in Sputnik II in 1957).
Reviews
specifications for the payload of the projected Mercury capsule.
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Gauer, 0. H. and H. Haber
1950
MAN UNDER GRAVITY-FREE CONDITIOnS.
(In Dept.
of the Air Force, German Aviation Medicine. World War II, Vol. 1.)
(Wash., D. C.: U. S. Govt. Printing Office, 1950) Pp. 641-64
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1961
GRAVITATIONAL STRESS IN AEROSPACE
Gauer, 0. H., & G. D. Zuidema, eds.
MEDICINE (Boston:
Little, Brown, & Co., 1961)

CONTENTS:
Gauer, 0. H.,
Gauer, 0. H.,
Gauer, 0. H.,
Accelerative
Gauer, 0. H.,
Lawton, R. W.,
in Animals,

The Physiology of Acceleration,
Historical Aspects of Gravitational Stress,
Definitions:
Magnitude, Direction, and Time Course of
Forces,
The Hydrostatic Pressure,
Arterial Blood Pressure Responses to Positive Acceleration

-
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Gauer, 0. H., Blood Volume and Gravitational Stress,
Gauer, 0. H., The Circulation in Man Under Gravitational Stress and in the
Giraffe
Gauer, 0. H., & E. W. Salzman, Reflex Responses of the Circulation,
Sieker, H. 0., Effect of Acceleration on the Heart,
Gauer, 0. H., & S. Bondurant, Effect of Acceleration on Respiration,
White, W. J., Visual Performance Under Gravitational Stress,
Brown, J. L., The Physiology of Acceleration-Performance,
Gauer, 0. H., & G. D. Zuidema, The Physiology of Positive Acceleration,
Gauer, O.11., The Physiology of Negative Acceleration,
Edelberg, R., The physiology of Cc-vbined Accelerations,
BonduranE, S., Transverse G:
Prolonged Forward, Backward, and Lateral
Acceleration,
Hessberg, R. R., Escape from High Perforrmance Aircraft,
Stapp, J. P., Human Tolerance to Severe, Abrupt Acceleration,
Simons, D. C., Sub-Gravity and Weightlessness,
Zuidema, G. D., Some Physiological Considerations of Space Flight,
Leverett, S. D., R. U. Whitney, & G. D. Zuidema, Clinical Evaluation of
Low G Tolerance,
Gauer, 0. H., The Hydrostatic Indifference Level,
Lawton, R. W., The Hydrostatic Pressure in the Arterial Tree,
Leverett, S. D., G. D. Zuidema, Stafudardization of Human Centrifuge
Techniques,

Gaume,,James G. 1962 iHYSIO-PATHOLOGIC IMPLICATIONS OF CHRONIC
WEIGHTLESSNESS (Martin, Denver, Colorado) March 1962.
The effects of chronic weightlessness on the human body are the
most difficult to evaluate of all the medical problems which man will
encounter in space flight. Much research has been conducted on the
effects of weightlessness, but all experiments to date have to do
with acute effects, and it is not safe to extrapolate to chronic
effects.
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Gaume, J.G.
1962
(Martin Company,

...

THE BIOLOGICAL EFFECTS AND IMPLICATIONS OF WEIGHTLESSNESS
Denver Division) April 1962

ABSTRACT:
This research report explores the effects and implications of weightles-ess on the human body for extended periods.
It cltes-past research on weight .
.
lessness and compares bed rest and water suspension with actual weightlessness in
outer space. The document suggests carefully planned muscle exercises as a
possible means of preventing ill effects caused to the body by long periods of
weightlessness.

..
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Gaume, J.G. & W. Kuehnegger 1962 EFFECTS OF CHRONIC LUNAR GRAVITY ON HUMANQ
PHYSIOLOGY
(Paper, American Rocket Society Lunar Missions Meeting, July 17-19, 1962,
Clcveland, Ohio) ARS Paper No,. 2469-62
ABSTRACT: Prolonged exposure of man to lunar gravity causes many physiological
problems.
This is a reiew of those problems and a pro:,osal for determining the
physical exercises in weightlessness.
Suggestions are made for methods to
approximate chronic weightlessness.
One method is water suspension of the body
for periods of more than one week.
Another method is prolonged bed rest.
During
both of these conditions, physiological changes occur. For example, bones deminerlize and both minerals and nitrogen are removed from the tissues and excreted
through the kidneys.
Therefore, it is important for a man in space to get
exercise to maintain proper function and structural integ ."ty of the subsystems
of the body.
The exercise must supplement the work/energy expenditure under the
lunar activities and levels so that the stim of both will equal the work/energy
expenditure on earth.
The exercises must make up the daily energy balance per
link and joint
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Gazenko, O.G. & V.B. Malkin 1960 BIOLOGIYA KOSMICHESKIKH POLETOV (BIOLOGY OF
COSMIC FLIGHTS)
11: 17-22 (and p. 2 of centerfolds), 1958
Nauka i zhian'
See also: Aerospace Technical Intelligence Center, Wright-Patterson AFB,
ASTIA AD 257 712
Ohio
Trans. No. F-TS-9899, Oct. 1960

18S
Gazenko, O.G. & V.B. Malkin 1960 BIOLOGY OF COSMIC FLIGHTS (BIOLOGIYA
KOSMICHESKIKH POLETOV)
herospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
Trans. No. F-TS-9899, Oct. 1960 ASTIA AD 257 712
See also: Nauka i zhiAn'
11: 17-22 (and p. 2 of centerfolds), 1958
ABSTRACT: Tests with animals carried in rockets up to 110 km shtwed normal
reactions, insofar as they withstood acceleration and retardation satisfactorily, and blood pressure', pulse, and breathing increased only slightly. At ,heights
up to 212 km, especially unfav,'rable effects were noticed at re-entry of the
rockets into the atmosphere.
However, the problem of re-entry at 450 km has
been solved.
Soviet researchers are especially concerned with the problem of
_____re-entry -oL passenger srom
spale ships.
Great difficulties have yet to be
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overcome in solving re-entry at supersonic velocities.
The effects of acceleration are being thoroughly studied, whereby it was found that acceleration of
10 G may be endured for several minutes.
However, acceleration should be
considerably lower than this to maintain operating ability. The authors describe
the different operation of re-entry from a cosmic flight; catapulting of pressure
cabin from the space ship, slowing down of descent by means of reactive drives
and parachute,

and finally landing of the cabin with a parachute
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Gazenko, 0. G., & V. I. Yazdovskiy
1961
SOME RESULTS OF PHYSIOLOGICAL REACTIONS
TO SPACE FLIGHT CONDITIONS.
(Paper, XIIth International Astronautical Congress in Washington, D.. C;, Oct. 4, 1961)
ABSTRACT:
In this discussion of the pi-ohl'rrs of overload and weightlessness, it
is noted that a direct dependence of blood oxygenation on the rate of the blood
stream testifies to the active participation of hemodynamics of pulmonary circulation in the'oxygenatiorn of the blood in the lungs.
Thus, active rearrangement
of pulmonary circulation can within certain limits insure the preservation of the
necessary blood oxygenation level.
However,
of tlie volumes' of blood tected
by the right

account

in view of the apparent inequality
and left ventricles, and taking into

the progressive storage of blood in the lungs,

it

is difficult to imagine

the possibility of enduring increased gravitation for a' lengthy period of time.
In the study of the mechianisms of the action of overloads on the central nervous
systt 1, tests with aminazinc a. a mean:l of blocking the impulsation at the level
of the reticular formation of the middle brain offer promise.
The differences in
the frequency of pulse and breathing registered by Gagar in and Titov in centrifugal te'sts and dtirin!; actual fliglit are attrib,,ted to emotional stress.
With regar4
to weightlessness, thit definite instability which has been indicated in the central
apparatus which controls vegetative functions probably results from a change in
the afferent impulses.
Titov noted unpleasant sensations of vestibular character

during the entire period of weightlessness.
(CARl)

These require a careful analysis.
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Gazenko, 0.G., N.N. Zhukov-Verezhnikov, & V. Ya Kop'yev 1962
TRANSLATIONS
FROM X.jKA I.ZHTZN' (MOSCOW) (SCIENCE AND LIFE), No. 9, SEPTEMBER 1962.
CONTENTS:
"Five Days Which Shook The World" O.G. Gazenko, Pp. l-12.
"Biology and Flights To Outer Space" N.N. Zhukov-Verezhnikov & V.Ya Kop'yev
(Acad. Med. Sci. USSR) Pp. 13-22

---
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Gazenko, O.G.
1962 FIVE DAYS WHICH ELECTRIFIED THE WORLD
(Translation Services Branch, Foreign Technology Div., Wright-Patteri-on.AFB,
FTD-TT-62-1518/1+2
10 Dec. 1962.
ASTIA AD 294 530
Original Source: Nauka i Zhizn', Nr. 9: 2-10.
1962.

Ohio)

ABSTRACT: The space flight of A. Nikolayeu and P. Popovich made possible the
study of such principally important problems, as mans ability to work under
coneitions of long lasting weightlessness, cooperation between cosmonauts, their
communication with ground observation points and controlling the flight. The
problems confronting the cosmonauts have been based on all this.
They were
required not only to live for several days under conditions of weightlessness,
but also to be actively engaged in working operations under the new conditions
and also to carry out a program of experimental, in particular medical-biological,
investigations.
This article describes the extent'of the program and the type
of functions carried out in the cabin of the ship
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Gazenko,, O. 1962 SPACE BIOLOGY
Joint.Publications Research Service, Washington, D.C.
JPRS-16677
Transl. from Nedelya (Moscow), Aug. 5-11, 1962, p. 6-7
ABSTRACT: This article discusses the rnle of biology in the space sciences in
terms of the effects of the space environment on living organisms, and of the
methods for selecting and training the astronaut. The space environment problems
covered are weightlessness, overloading, radiation, and psychological stresses.
The importance of considering these psychological factors when selecting astronauts
is considered, and methods of training under isolated conditions are described.

1.90
Gazenko, O.G.
1962 SOME PROBLEMS OF SPACE BIOLOGY
32(1): 30-34, Jan.
Vestnik (Moskva)
Akademiya nauk SSSR.

1962

ABSTRACT: The General Assembly of the Otdeleniye biologicheskikh nauk Akademii
nauk SSSR (Department of Biological Sciences of the Academy of Sciences USSR)
met in Moscow in 1961 to discuss problems of space biology.
Over 30 reports
were made and three films shown.
N.M. Sisakyan, V.V. Parin, V.N. Chernigovskiy,
and V.I. Yazdovskiy reported on "Problems of Space Biology and Physiology."
In the report "Some General Results of Medical and Biological Experiments on
Cosmic Earth Satellites", O.G. Gazenko, A.M. Genin, and V.I. Yazdovskiy discussed
the main results of the biological experiments.
The following three main problems
exist at present in space biology:
(I) clarification of effect of extremum factorý
of space on living terrestrial organisms; (2) elaboration of the biological
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fundamentals of safeguarding space flight; and life on other planets; (3)
investigation of the conditions and forms of life beyond the earth. The factors
of space flight affecting living organism may be divided into three groups:
(1) overstrain, vibrations, engine noise, weightlessness; (2) ultraviolet,
infrared, and visible ranges of radiation, ionizing radiation, concentration of
gas and solid matter, temperature conditions, etc.; (3) insulation, restricted
space, peculiarities Of the microclimate., rhythm of life, nutrition, etc.
Under the effect
The cosmonauts Yu. A. Gagarin and G.S. Titov are mentioned.
of weightlessness, thle two Soviet cosmonauts felt a change of heart beat,
The effect of overstrain ard protective measures are
dizziness, and sickness.
)f biotelemetry is of great importance fzr the
Perfection
-erious problems.
Lately, methods have been elaborated, permitting
development of space biology.
to study the coordination of arbitra:y movements of man and the blood supply to
(CARl)
the brain.
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Gebhart, B. 1962 RANDOM CONVECTION UNDER CONDITIONS OF WEIGHTLESSNESS
AI.A Journal 1(2):380-384, Feb 1963
ABSTPACT: The nature of the transport process between a fluid and its enclosing
surface is considered in the presence of random disturbances and, in particular,
for conditions likely to prevail in space devices.
The argument is developed
that disturbances normally present in the motion of such devices may result
in relatively effective transport mechnaisms.
On the basis of assumptions regard
ing the nuature of the disturbances and their mode of occurrence, a number of
circumstances are analyzed.
The resulting transport rates generally are much
greater than would be calculated for the process that would be expected in the
absence of all disturbances. (AUTHOR)

1('2
-- li, C. F.
1962
LONG TERM WEIGHTLESSNESS---ITS POSSIBLE EFFECT ON CELLULAR
META'POLISM (Paper, 33rd Annual Meeting of the Aerospace Medical Assoc.,
Chalfonte-Haddon Hall, Atlantic City, N. J., April 9-12, 1962)
A:;STPRACT: The effect of long-term weightlessness on the metabolic function of
cell structures in man have been discussed by physiologists in a casual vein
since the early concept of manned space flight. The major interest has been
directed to the systemic effects of this stressor as related to its effect on the
labyrinth, czrdiovascular and skeletal systems.
The author believes that there
is a possibility of more subtle effects at the cell level which may result in
cumulative damage to man in long-term weightlessness.
lie also believes that
observing cells in a weightless state throughout their life cycle of 36 to 72
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hours may reveal conclusively whether occult cell physiologic disturbance exists.
Knowledge of the effect of weightlessness at the cell level will, if negative,
render assurance of the ability of man to withstand long-term weightlessness.
Positive evidence of disturbed cellular metabolic processes will influence space
ship design.
The author discusses methods of accomplishing this type of study
and believes it is necessary to avoid mistakes in related design concepts that
may prove extremely expensive
in the future.
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Gereral Dynamics Corp.
1960
MAY-JULY PROGRESS REPORT FOR THE COMBINED
LABORATORY AND AIRPLANE ZERO-G TEST PROGRAM
(General Dynamics Corp., Convair Astronautics Div., San Diego, Calif.)
August 1960
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Gerathewohl, S.J.
EFFECTS OF GRAVITY-FREE STATE
In:
Schaefer, K.E., Ed. Environmental Effects on Consciousness,(The Macmillan
Co., New York) pp. 73-85

ABSTRACT: The effects of weightlessness is the subject of this paper.
Particular
attention is focused on the physical aspects of zero-g; the human-factor aspect
of weightlessness; and the ability to function in these states
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Gerathewohl, S. J.
1952
PHYSICS AND PSYCHOPHYSICS OF WEIGHTLESSNESS:
PERCEPTION.
In (School of Aviation Medicine, Randolph AF9, Texas)
of Space Medicine
See also J. Avia. Med. 23(8):373-395, Aug. 1952

VISUAL
Epitome

ABSTRACT:
This is a review of the various factors involved in the visual perception of 'space and an attempt to analyze the conditions of spatial orientatioc
as they would obtain in the state of subgravity and zero gravity.
The circulatioan
of the blood would probably adjust easily to zero gravity, as it does to
abnormal postures of the body.
Spatial orientation normally relies on two sets
of clues, visual and gravitational.
Behavior in case of conflicting clues
(e.g., the visual and gravitational conflict during various accelerations in
flight or on the centrifuge) is-ss-e~n--ome
detailystagtus and
visual illusions (oculogravic and oculogyral effects) further interfere with
man'w control of his environment-.
The possible hazards of the transition from
the gravity state to the gravit--free state are pointed out.
A bibliography of
69 references is appended.

/
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PHYSICS AND PSYCHOPHYSICS OF WJEIGHTLESSNESS:
1952
Gerathewohl, S. J.
VISUAL PERCEPTION
August 1952
J. of Aviation Medicine 23(4):373-395
The rationale of this study was an investigation of the problem,
ýBSTRACT:
,whether and how visual perception will be affected during the transition of man
In considering the pertinent
in the sub-gravity and zero-gravity states.
anatomical and physiological characteristics of the eye it can be concluded
that reduction or entire lack of weight of the eyeball will not produce disturbing
On the other hand, there is a high
alterations of the intra-ocular pressure.
that visual perception will be affected by psycho-physiological
probal .lity
stimuiations, which will occur at least during the transition period from the
It was
normal state of stimulation (I g) into the state of weightlessness.
decisively
will
be
demonstrated that the pattern of mechano-receptor stimulation
blind
during
especially
flying--and
When
state.
changed in the gravity-free
flying--the mechano-receptor stimulations can be subliminal or subpressed, while
the eye can take over the control of position and direction orientation without
During the transition in the gravity-free state, however,
illusory disturbances.
the stimulation of the mechano-receptors
illusibns will occur.

is

changed

in such'a,•way

that visual

1953 ZUR FRANGE DER ORIENTIERUNG IM SCHWEREFREIEN ZUSTAIND
Gerathewohl, S.
(ON TILE PROBLEM OF ORIENTATION IN THE GRAVITY FREE STATE)
being a Complete Collection of all Lectures Held
Space Fliý:ht Problem:s;
(In:
(Biel:
Laubscher,
at the Fourth A.,tronautical Congress, Zurich, 1953
ip. 189-195)
1.953)
Military Surgeon 113: 342-343, 1953
English Abstract:
The experiments on the problems of or:eptation during weightlessness
ABSTRACT:
Evidence of the disturbance of labyrinthine functioning is
are reviewed.
presented in the form of photographs of the mice during flights in a V-2 rocket
The mice with destroyed labyrinths were less confused
and two Aer.'ee rockets.
and had better adaptive behavior than the ones with functioning labyrinths.
During exper'mental flights or reduced gravity, two tr'st pilots, S. Crossfield
and C. Yoager, found no serious disturbances of orientaL:on as long as visual
reference was possible and the subject was strapped securely to his seat.
According to the author, the Weber-Fechner law of the relation between the
intensity of sensation and the strength of the stimulus may not hold for
conditions of weightlessness.
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Gerathewohl, S. J.
1953
SOME PROBLEMS OF ORIENTATION IN THE GRAVITYFREE STATE.
Military Surgeon, 113 (4); 342-343
ABSTRACT:
Zero gravity, such as a traveler in a rocket ship would experience in space, has been artificially produced in two series of experimental
flights with jet aircraft. One group of flights was made by Test Pilot Burt
Crossfield at Edwards Air Force Base, Calif., for the National Advisory Council on Aeronautics. The other was staged by personnel of the Aero Medical
Laboratory at Wright-Patterson AFB, Ohio. In both, the weightless condition
was achieved for periods up to 42 seconds by flying a predetermined trajectory at very high speed. No ill effects of any consequence were noted in
either series of test runs. Pilot Crossfield remarked that 'it, did feel unnatural' to be without weight. In some of his earlier trials he noted a sensation of 'befuddlement' which was later overcome. But the flyers found themselves on'the whole undisturved by zero gravity. It is now considered unlikely by most aeromedical researchers that the suspension of gravity in space
would do severe harm to the mind or body of the astronaut.
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Gerathewohi, S.J. 1954 DI= PSYCHOLOGIE DE UENSCHEN
I
L?,IFLUGZEUG (THE
PSYCHOLOGY OF MAN IN AN AIRPLANE
(Deutsche Aeronauti3che Gesellschaft e. V.(Munchen:
J.A. Barth, 1954)
269 p.
In German
This work examines the current knowledge of basic forms of
ABSTRACT:
perception and reaction, sensorimotor coordination, the means and limitation
of integration of such complexity of stimuli as encountered in flight, as
well as the effect of changes in motion-, in altitude, in spatial relationship
to earth, in velocity, in acceleration, and the efrect of changed phenomenological space referents in respect to the individual.
In the first chapter,
the goal of aviation techioology is viewed as striving towards a completely
automatic operation and control of the aircraft, whereby man would participate
only in emergency situations.
The author discusses further the aerotechnical
concept of man functioning as part of the servomechanism controlling the
aircraft, the equipment and instrumentation of the airplane, and the importance
of technical aptitude !'i the pilot, although such aptitude should not be
overestimated.
Sensory discrimination and reaction processes in flight,
orientation as to the position and movement in space, "feel of the airplane",
and subjective illusions in blind flying due to false sensory information
are investiaged in the next chapter.
The last chapter describes the chemistry
and physics of the atmosphere, and discusses directional orientation in
flight, navigation within and outside the atmosphere, the psychophysiology
of high altitude flight, the thermal influence, the psychological effects
of speed, the psychophysiology of acceleration, and safety measures.

2,255

.

Gerathewohl, S. J.
1954
THE PECULIAR STATE OF WEIGHTLESSNESS.
In E. J. Kendricks, et a'., "Medical Problems of Space Flight'
Reprint :nstructors' Jov-*;al, Winter, 1954, Catalogued by ASTIA as AD-144 581
pp. 16-20
ABSTRACT: Weightlessness is a function of speed and trajectory, produced by the
equilibrium of gravity and centrifugal force.
Actual weight is the result of the
gravitational tug of the earth's mass, drawing objects toward its Lenter.
Weightlessness is provided when the body moves in a so-called Keplfrian trajectory
or during a free-fall.
Weightlessness can seriously affect the fiyer's behavior
and his orientation.
Several German scientists first investigated the phenomena
of weightlessness.
Then the United States Air Force conducted several investigations on the 'same subject.
Dr. James P. Henry and other researchers at WrightPatterson Air Force conducted several experiments.
They found that a, labyrinth
ectomized mouse was less disturbed by weightlessness than a normal mouse.
Dr. H.
J. H. von Beckh used both turtles and humans in his studies of weightlessness.
He also found that the turtle with the damaged labyrinth behaved normally during
weightlessness while the normal ones lost all sense of orientation. 'In both
humans and turtles, von Beckh found that after several weightless sessions, the
s,,hjec.s r.gga4peA their coordination and accuracy.
(CARI)
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Gerathewohi. S.
1954
UNTERSUCHUNGEN UBER SCHWERELOSIGKEIT AN VERSUCHSPERSONEEN
UND TIEREN WARIREND DES LOTRACUEN ST RZFLUGES (INVESTIGATIONS ON WEIGHTLESSNESS ON RESEARCH PERSONNEL AND ANIMALS DURING VERTICAL FLIGHT)
In
International Astronautical Federation, Space Flight Problems.- Being a Compie e
Collection of All Lectures Held at the 4th Astronautical Congress, Zurich_ 195:
(Biel, Switzerland: Switzerland, Laubscher & Cie, 1954)

2 02
Gerathewohl, S.J.
1954 COMPARATIVE STUDIES ON ANIMALS AND HUMAN SUBJECTS
IN THE GRAVITY-FREE STATE.
In (USAF School of Aviation Medicine, Randolph
AFB, Texas) Epitome of Space Medicine, Item 25
See also J. Aviation Med. 25(4):412-419, Aug. 1954.
ABSTRACT:

This paper discusses the psychophysiological aspect of weightlessness

These concern mainly the question-whether the powers of orientation and sensorimotor coordiantion are-.disturbed under ,ubgravitational conditions.
(CARl)

/'
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COMPARATIVE STUDIES ON ANIMALS AND HUMAN SUBJECTS IN
1954
Gerathewohl, S.J.
THE GRAVITY-FREE STATE
25(4): 412-419, August 1954
J. Avia. Med.
School of Aviation Medicine, Randolph AFB, Texas, Epitome of
USAF
Also:
S;acc Medicine, Item 25 (F)
ABSTRACT: The progress in the field of space medicine on the study of
weightlessness during the past five years is the subject of this report.
SECOND ABSTRACT: This paper discusses the psychophysiological aspect of weightThese concern mainly the question whether the powers of orientation
lessness.
and sensorimotor coordination are disturbed under subgravitational conditions.
(CARI)
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Gerathewohl,

S.

.>

i1955

THE PECULIAR STATE OF WEIGHTLESSNESS

In USAF School of Aviation Medicine, Randolph AFB,
Medicine, pp. 16-21
See also USAF Tn_•. Corn. 5:290-296, 1954.

Texas,

Epitome of Space

ABSTRACT: Weightlessness is a function of speed and trajectory, produced by the
Actual weight is the result of the
equilibrium of gravity and centrifugal force.
gravitational tug of the earth's mass, drawing objects toward its center. Weightlessness is provided when the body moves in a so-called Keplerian trajectory or
during a free-fall. Weightlessness can seriously affect the flyer's behavior
and his orientation. Several German scientists first investigated the phenomena o(
Then the United States Air Force conducted several investigation.
weightlessness.
on the same subject. Dr. James P. Henry and other researchers at Wright-Patterson.
They found that a labyrinth ectomized
Air Force conducted several experiments.
Dr. H.J.H. von
mouse was less disturbed by weightlessness than a normal mouse.
He also found
Beckh used both turtles and humans in his studies of weightlessness.
that the turtle with the damaged labyrinth behaved normally during weightlessness
In both humans and turtles,
while the normal ones lost a-ll sense of orientation.
the subjects regained their
sessions,
weightless
von Beckh found that after several
(CAR1)
coordination and accuracy.

V35
PERSONAL EXPERIENCES DURING SHORT PERIODS OF WEIGHT1956
Gerathewohl, S. J.
Proc. International Astronautical
SUBJECTS.
SIXTEEN
BY
REPORTED
LESSNESS
Congress, VlIth (Rome, Sept. 12-22, 1956) Pp. 313-334
See also Astronautica acta (Wien) 2(4):203-217
A series of experiments on weightlessness was conducted using a LockABSTRACT:
heed T-33 type aircraft for dives and parabola flights yielding practical weightlessness from 10 to 30 seconds duration. Records of the personal experiences of
sixteen subjects during these states were obtained by interviews, pilot reports,
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and written statements.
The majority of subjects felt very comfortable during
weightlessness; several subjects reported sensations of motion with no emotional
involvement.
A small group of subjects experienced discomfort, nausea, and
severe symptoms of motion sickness.
Tolerance to weightlessness is discussed
with regard to space flight.
It is theorized that individuals differ significantly as to their susceptibility to sub- and zero-gravity and their adaptability
to weightlessness.
If the right persons can be selected and adapted, some earlier
concepts about artificial accelpration or "quasi-gravity" of space vehicles can
be revised.
(AUTHOR)
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Gerathewohl, S. J.
1956
PERSONAL EXPERIENCES DURING SHORT PERIODS OF WEIGHTLESSNESS REPORTED BY SIXTEEN SUBJECTS.
Astronautica acta (Wien) 2(4):203-217
See also Proc. International Astronautical Conpress, VIIth (Rome, Sept. 12-22,
1956) Pp. 313-334
ABSTRAC2T: A series of experiments on weightlessness was conducted using a Lockhood T-33 type aircraft for dives and parabola flights yielding practical weightlessness from 10 to 30 seconds duration.
Records of the personal experiences of
sixteen subjects during these states were obtained by interviews, pilot reports,
and written statements.
The majority of subjects felt very comfortable during
weightlessness; several subjects reported sensations of motion with no emotional
involvement.
A small group of subjects experienced discomfort, nausea, and
severe symptoms of motion sickness.
Tolerance to weightlessness is discussed
with regard to space flight.
It is theorizcd that individuals differ significantly as to their susceptibility to sub- and zero-gravity and their adaptability to
weightlessness.
If the right persons can be selected and adapted, some earlier
concepts about artificial acceleration or "quasi-gravity" of space vehicles can
be revised.
(AUTHOR)
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Gerathewohl, S. J.
1956
PERSONAL EXPERIENCES DURING SHORT PERIODS OF WEIGHTLESSNNESS REPORTED BY 16 SUBJECTS.
In (School of Aviation Medicine, Randolph
AFB, Texas)
Epitome of Space Medicine
See also Astronautica Acta 2:203-217, June 1956

..

__

ABSTRACT:
A series of expe:'iments on weightlessness was conducted using a Lockheed T-33 type aircraft for dives and parabola flights yielding practical weightlessness from 10 to 30 seconds duration.
Records of the personal experiences of
sixteen subjects during these states were obtained by interviews, pilot reports,
and written statements.
RESULTS:
The majority of our subjects felt very comfortable during weightlessness; several subjects reported' sensations of motion with no emotional involvement.
A small group of subjects experienced discomfort, nausea, and severe symptoms of motion sickness.
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It is
Tolerance to weightlessness is discussed with regard to space flight.
theorized that individuals differ significantly as to their susceptibility to sub
If the right Persons
and zero-gravity and their adaptability to weightlessness.
can be selected and adapted, some earlier concepts about artificial acceleration
or "quasi-gravity" of space vehicles can be revised.
(AUTHOR)

2u8
1957
SENSOMOTOR PERFORMANCE
Gerathewohl, S.J.; H. Strughold, & H.D. Stallings
DURING WEIGHTLESSNESS: EYE-HAND COORDINATION.
See also (USAF School of Aviation'Medicine,
J. Aviation Med. 28(2):7-12.
Randolph AFB, Texas) Epitome of Space Medicine, Item 34 (F)
ABSTRACT: A series of experiments was performed to study sensomotor performance
Subgravity and zerogravity states
and adaptation during the weightless condition.
The
were produced by flying dives at high altitudes in a T-33A'type aircraft.
results of a simple aiming test obtained from seven subjects show that eye-hand
The
coordination is muderately disturbed by increased or decreased acceleration.
subjects already adjusted to the situation during the first six exposures to
(Author)
weightlessness.

2o9
SENSOMOTOR PERFOR1957
Gerathewohl,' S. J., H. Strughold, & H. D. Stallings
In (School of Aviation
EYE-HAND COORDINATION.
MANCE DURING WEIGHTLESSNESS:
Epitome of Space Medicine, Item 34
Medicine, Randolph AFB, Texas)
See also J. Avia. Med. 28(2):7-12, Feb. 1957
A serieq of experiments was performed to study sensomotor perfonmance
ABSTRACT:
gubgravity and zerogravity states
and adaptation during the weightless condition.
The
were produced by flying dives at high altitudes in a T-33A type aircraft.
results of a simple aiming test obtained from seven subjects show that eye-hand
The
coord'?-tion is moderately disturbed by increased or decreased acceleration.
subje s already adjusted to the situation during the first six exposures to.
(AUTHOR)
weightlessness.
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LABYRINTHINE POSTURE REFLEX
1957
Gerathewohl, S. J., & H. D. Stallings, Jr.
In (School of Aviation
(RIGHTING REFIEX) IN TIIE CAT DURING WEIGHTLESSNESS.
Epitome of Space Medicine, Item 36
Medicine, Randolph AFB, Texas)
See also J. Avia. MWd. 28:345-355, Aug. 1957

Experiments on the postural righting reflex were made using (1) four
ABSTRACT:
young kittens before the reflex was 'developed, and (2) four old'r kittens with
On the ground, the animals were dropped in upsidethe reflex well establishcd.
of about twenty inches, and later in the air
altitude
from
an
down position
exposed to periods of about twenty to thirty seconds of practical weightlessness.
The reflex was studied in T-33 and F-94 aircraft under both blindfold and nonThe behavior of the cats was recorded on 16 rmm. film.
blindfold conditions.
The motion pictures were evfluated by repeatedly watching the film, and by an
On the ground, the younger an-imals tell straight
anlysis of the individual frames.
down; the older ones turned upright immediately after release without exception.
In the air, the younger kittens floated upside-down during weightlessness; the
older ones turned upright at the beginning of the weightless state, hut their
By and large, it was ob:served that the
reflex failed after several exposures.
postural righti ng reflex of the cat ceased to function after a period of about

twenty seconds of practical weightlessness; and that the available visual cues
(AUTHOR)
did not affect essentially the reflex pattern.
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1957 THE LABYRINTHINE POSTURE REFLEX
Gerathewohl, S.J., and H.D. Stallings
(RIGHTING REFLEX) IN THE CAT DURING WEIGIHTLESS NESS.
Aug. -1957.
J. Aviation Med. 28(4):345-355.
Experiments on the postural righting reflex were made
AN'D CONCLUSIONS:
•
SU}1bARY
using (1) four young kittens before the reflex was developed, and (2) four older
On the ground, the animals were
kittens with the reflex well established.
dropped in upside-down position from an altitude of about twenty inches, and'
later in the air exposed to periods of about twenty to thirty seconds of practiThe reflex was studied in T-33 and F-94 aircraft under both
cal weightlessness.
The behavior, of the cats was recorded
blind-fold and non-blindfold conditions.
on 16 nm. film.
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1957 PHYSIOLOGICAL AND PSYCHOLOGICAL TOLERANCE TO WEIGHTLESSNE4!
Gerathewohl, S.J.
(Paper, American Rocket Society Spring Meeting, April 4-6, 1958, Washington, D.C.)
......
preprint No. 390-57
ABSTRACT:

During flights in a Lockheed T-33 and F-94 aircra't, 47 subjects were
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subjected to 10 to 40 seconds of weightlessness.

Thcre were many responses and

and psychological
a variability of the tolerance threshold to physiological
period and the author
weightless
Twenty-two of the subjects enjoyed the
effects.
properly during
function
to
concluded that select personnel can be expected
weightlessness.
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1957
Gerathewohl, S.
TO WEIGiCTLESSN-ESS

PHYSIOLOGICAL AND PSYCHOLOGICAL TOLERANCE FOR SURVIVAL.
(School of Aviation Medicine, Randolph AFB, Texas)

Experiments on weightlessness were conducted using a Lockheed T-33
type aircraft for parabolic flights yielding virtual weightlessness,
"-94
i.i
a•i•I
The responses of the 47 subjects were highly individualfrom 1J)to 40 seconds.
istic and indicated a great variability of the tolerance threshold to physiologThe findings suggest that 22 subjects enjoyed
ical and psychological effects.
t•o short abaric condition, and that select personnel can be expected to function
(Literatuuroverzicht (Over
properly during prolonged exposure to weightlessness.
Documentatie en
(Technisch
Bibliography)
Medicine
(Space
Ruimtevaartgeneeskunke)
Informatie Centrum voor d& Krijgsmacht, -!en Haag, Netherlands.) Rept. No. TDCK16903; ASTIA AD-227 817; Feb. 1959)
SkqTR\CT
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WEIGHTLESSNESS
1957
Gerathewohl, S. J.
Astronautics 2(4):32-34, 74-75, Nov. 1957.
Discussion of the phenomenon anJ reports on experimental studies of
ABSTRACT:
weightlessness conducted at USAF School of Av'ation Medicine.

2 15
1957 SUBJECTIVE SENSATIONS DURING BRIEF PERIODS OF WEIGHTLESSNESS
Gerathewohl, T.
1957.
Jan. -Mar.
Riv. Med. Aeronaut. 20(1)
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PRODUCING THE WEIGHTLESS STATE IN JET
1957
Gerathewohl, S. J., et al.
(School of Aviation Medicine, Randolph AFB, Texas) Rept. 57-143;
AIRCRAFT.
August 1957; ASTIA AD-149 703
See also USAF School of Aviation Medicine, Randolph AFB, Texas, Epitome of
Space '1edicine, Item 10
Some simple arithmetic functions were used for computing duration,
ABSTRACT:
height, and angle of climb of flight parabolas for producing the weightless
The results, based upon certain flying characteristics
state in jet aircraft.
of the T-33, F-94, and F-104, are in good agreement with the data'obtained for
the first two types of aircraft mentioned during actual zero-gravity maneuvers.
Certain flying safety hazards were noticed in the T-33 but remedied through
The F-94C Starfire proved to be superior to the T-33 with
appropriate measures.
If the F-104 were
regard to safety and duration of weightlessness obtained.
made available for aeromedical research, weightlessness could be produced for
(AUTHOR)
more than 1 minute.
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S.'rathewohl,

PRODUCING THE WEIGHTLESS STATE IN JET AIRCRAFT
1958
S.J.
In: International Astronautical Congress, Proceedings of the VIIIth,1957
195 8
),?F.533-542
LWien,: Springer-Verlag,

In the conclusion it is stated that the pilot had flown all zeroABSTRACT:
gravity research flights at the School of Aviation Medicine and had experienced
weightless 3 minutes each flight or a total of 11 hours with no apparent
physiological effects.

218
EXPERIMENTS DURING WEIGHTLESSNESS,
1958
Gerathewohl, S. J., & H. D., S:allings
(Paper, 29th Annual Meeting of the
A STUDY OF TIE OCULO-AGRAVIC ILLUSION.
Aero Medical Association, March 24-26, 1958, Washington, D. C.)
(School of Aviation Medicine, Randolph AFB, Texas) Rept. No. 58-105; ASTIA
AD-203 801; July 1958
See also J. iAviation Med. 29(7):504-515
ABrTRACT: To investigate visual illusions during flight, an F-94C type aircraft
They included turns, pushovers, pullouts,
was flown through various maneuvers.
of different directions and magnitude,
accelerations
producing
rolls
aileron
and
The observer induced a strong visual
as well as short periods of weightlessness.
after-image and described-its apparent-motion;---Increaseof -acceleration was-found to be associated with an apparent downward movement, and weightlessness
This latter
with an apparent upward movement of the visual after-image.
(AUTHOR)
illusion.
oculo-agravic
the
called
phenomenon was

I
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1958
Gerathewohl, S. J., & H. D. Stallings
A STUDY OF THE OCULO-AGRAVIC ILLUSION.
1958

EXPERIMENTS DURING WEIGHTLESSNESS:
J. Avia. Med. 29(7):504-516, July

ABSTRACT: To investigate the phenomenon known as the "oculo-agravic illusion",
in the rear seat of an F-94C type aircraft, which was
an observer was plad
turns, push-overs, pull-ups,
then flown through various maneuvers including:
and aileron rolls. These maneuvers produced accelerations of differert
Parabolas and double parabolas were performed to
directions and magnitudes.
produce short periods of weightlessness because the oculo-agravic illusion can
The observers experienced strong
be best observed in the zero-gravity state.
visual after-images, and their descriptions of these after-images were recorded
By this means, the apparent motion and displacement of the
during the maneuver.
after-images were correlated with their associated maneuver.
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EXPERIMENTS DURING WEIGHTLESSNESS
1958
Gerathewohl, S. I., & H. D. Stallings
(School of Aviation Medicine,
A STUDY OF THE OCULO-AGRAVIC ILLUSION.
Rept. 58 105, July 1958
Randolph AFB, Texas)
ABSTRACT: To investigate visual illusions during flight with particular attention to conditions of sub- and zero-gravity, an F-94C type aircraft was flown
through various maneuvers.
They included turns, push-vers, pullouts, and
aileron rolls producing accelerations of different directions and magnitude,
as well as short periods of visual after-image and described its apparent
Reports of apparent displacemotion. There were 15 reliable observers tested.
ment were analyzed in terms of the condition that produced the illusion. The
illusion connected with weightlessness (upward movement) was named the oculoagravic illusion.
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Gerathewohl, S.J. & J.E. Ward 1958 PSYCHOPHYSIOLOGIC AND MEDICAL STUDIES OF
WEIGHTLESSNESS (Second Internation.Symp.sium on the Physics and Medicine of
the Atmosphere and Space, Randolph AFB, Texas) Nov. 1958
The characteristics o. flight trajectories for eight types of vehicles
ABSTRACT:
Although
to produce weightlessness of maximum duration are soown in Table I.
this
aircraft,
over one minute of exposure can be obtained by high performance
technique has some shortcomings.
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Gerathewohl, S. J.
1958
WEIGHTLESSNESS:
THE PROBLEM AND THE AIR FORCE
RESEARCH PROGRAM.
Air University Quarterly Review 10(2):121-141, Summer,
ABSTRACT:
Includes table on responses of 47 human subjects to short periods of
virtual weightlessness and discussion of psychological aspects.
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Gerathewohl, S. J.
1958
EFFECTS OF GRAVITY-FREE STATE
(Ist International Symposium on Submarine and Space Medicine,
Submarine Base, New London, Conn., Sept. 8-12, 1958)

U. S. Naval
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GerathewohI, S.J. and G.R. Steinkamp
1958
HUMAN FACTORS
REQUIREMENTS FOR PUTTING A MAN INTO ORBIT.
In Hecht, F., ed.
IXth International Astronautical Congress, Proceedings, 1958.
( Vienna: Springer
Verlag, 1959 )
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Gerathewohl, S. J.
1959
WEIGHTLESSNESS
In Gantz, K. J., ed., Man in Space
(New York:
Duell, Sloan, & Pierce, 1959) Chapter 8
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Gerathewohl, S.J.
I959
PSYCHOLOGICAL PROBLEMS OF SELECTION, HOLDING,
AND CARE OF SPACE FLIERS.
(Army Medical Services, Research and
Development Command) Reports controi symbol CSCRD-16-4, 13 Nov. 1959.
ABSTRACT: The psychological reruirements for the selection, holding, and
care of space fliers is investigated.
The selection methods are scrutinized
as to their validity and applicability to the prolilem.
Examples of related
activities are presented.
The main purpose of the preparations must be to
establish a natural pattern of conditioning and familiarization, to develop
skill and abilities parallel to the development of the hardware, and to maintain the interest and motivation of the astronaut.
(Author)
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HUMAN FACTORS REQUIREMENTS FOR
1959
Gerathewohl, S.J., & G.R. Steinkamp
PUTTING A MAN IN ORBIT. Astro. Acta 5:73-84

I

ABSTRACT: Man's survival and operational capability in an artificial earth
satellite depend primarily on the reliability and accuracy of the launching,
guidance and recovery operations on the one hand, and on the perfection'of,
his engineered environment, on the other. Although the human organism is
more sensitive and vulnerable than that of man other creatures, his greater,
versatility and higher intelligence assure his survival under new and threatenIf a physiologically habitable environment is created,
ing circumstances.
and if its functions during orbiting are secured, the human passenger can

vithstand the stresses involved in manned satellite operations oi a limited
duration.
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SURVIVAL IN SPACE.
1959
Gerathewohl, S. J.
Space Journal, March-May 1959
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1959
EQUIPMENT FOR MANNED SPACE CAPSULES AND LUNAR BASES.
Gerathewohl, S. J.
(Army Medical Research Labs., Bioastronautics Research Unit, Ft. Knox, Ky.)

Special Rept. 28 Feb. 1959
ABSTRACT: The construction of second and third generation boosters developing
several million pounds of thrust leads by necessity to manned space flight.
This not only requires the advancement of engineering capabilities and space
technology, but also demands an acceleration of bioastronautical research and the
Equip
projection of information already available into the region of outer space.
ment variables which are thought to be significant for man's exploration and survival in space are discussed in this first report, and sets of research task
necessary for the accomplishment of manned space missions are proposed.
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Gerathewohl,

S.J.

1960

PERSONAL EXPERI.NCES DURING SHORT PERIODS OF WEIGHTLESS-

NESS IN JET AIRCRAFT AND ON THE SUBCRAVITY TOWER

(Paper, Symposium on Motion Sickness in Weightlessness Research,
Wright-Patterson AFB, Ohio)

March 1960,

_
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Gerathewohl, S. J., S. W. Downs, Jr., et al.
CONES OF THE U. S. ARMY JUPITER MISSILES.
April-July 1960

BIO-TET-.Y'TRY TN THE :'Z
1960
MIL-4:288-302
Reprint: IRE Trans.

ABSTRACT: The primary objective of the bio-flights was to demonstrate that
animals can survive ballistic flights unharmed, if an adequate life support is
The secondary aim was to design, construct and test such a system, to
provided.
develop countdown and launching procedures, and to recover the specimen after
flight. Technical and scientific information on the physiologic and behavior
Although the first animal
status of the animal was to be gained thru telemetry.
was lost, valuable data were obtained on the functioning of the bio-package durThey served to improve the second experiment, which added substaning flight.
tially to the understanding of the biomedical requirements for space 'flight. Able
and Baker were the first primates recovered unharmled from an operational IRBM
(AUTHORS)
nose cone after reentering the earth's atmosphere.

232
1960 RECENT EXPERIMENTS ON SUBGRAVITY AND ZERO-G STRE S
Cerathewohl, S.J.
(Paper, 31st Annual Meeting, Aerospace Medical Association, May 1960, Miami
Beach, Fla)
Subgravity and zero-G have long been considered an unfavorable
ABSTRACT:
For about one decade, several experimenters in this
environmental condition.
country and abroad have studied the stress as involved in actual and simulated
Since weightlessness actually produces
weightlessness on both animals and man.
'as attracted special attention.
method
a stressless situation, the inmersion
to carry the :woight of the body,
has
area
surface
In this case, no particular
Moreover, the remaining
minimized.
be
to
seem
forces
stress
and the internal
stress within the body is isotropic, if the difference in hydrostatic pressure
remains small. All this is true within certain limits for the homogenous and
Gravity and acceleration changes directly
non-sensoric part of the organism.
Stimulation of the vestibular system by
gravireceptors.,
act upon the specific
flight parabolas and orbits, if the subject
in
occur
will'not
acceleration
angular
is at rest, since, the rotation of a vehicle around its y-axis does not produce.
Only rotations of the unrestrained subjects cause
vestibular Coriolis effects.
few revolutions which, in fact, border on severe
a
extreme disorientation after
However. with a visual frame of reference and
cases of vertigo,'at times.
moving, and performing, the weightless
floating,
experience in unrtrained
obstacle to space flight.
serious
a
be
to
appear
not
condition does

. 2,266

-

233
Gerathewohl, S. J., & J. E. Ward
1960
PSYCHOPHYSIOLOGIC AND MEDICAL STUDIES OF
WEIGHTLESSNESS.
In Benson, 0. 0., & H. Strughold, eds., Physics and Medicine
of the Atmosphere and Space (Proceedings of the Second International
Symposium on the Physics and Medicine of the Atmosphere and Space, held at
San Antonio, Texas, November 10, 11, and 12, 1959, sponsored by the School
of Aviation Medicine, Aerospace Medical Center (ATC).Brooks AFB, Texas)
(New York: John Wiley & Sons, 1960) Chapter 26, pp. 422-434
ABSTRACT: Reports study of group of 46 men and one womnn for weightlessness
tolerance at the USAF School of Aviation Medicine.
Tabular account, of results
with psychological reactions.
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Gerathewohl, S. J.
1961
ZERO-G DEVICES AND WEIGHTLESSNESS SIMULATORS.
(National Academy of Sciences, National Research Council, Washington,
Publication No. 781; Library of Congress Catalog Card No. 60-60044

D. C.)

ABSTRACT:
This report concerns the devices, methods, and techniques which have
been used for the investigation of the effects of zero-G and weightlessness by
many investigators.
The report is not a scientific treatise of the problem of
weightlessness and the effect of sub- and zero- gravity upon the organism, but
rather d description of research equipment techniques.
SECOND ABSTRACT:
Concerns the devices, methods, and techniques, which have been
used for the investigation of the effects of zero-G and weightlessness b> many
investigators.
Part I deals with devices which can be used for producing sub- and
zero- gravity, viz., vertical-motion devices, aircraft, and ballistic missiles.
A simple-mathematical treatment of the physical parameters involved in sub- and
zero-G conditions precedes the discussion of each of these three methods.
In Part
II, instruments and techniques for the simulation of weightlessness are described.
The objective of this survey is to assure maximum usefulness of such devices and
optimum cooperation between agencies and to guarantee that new requirements of the
£a.m.be ikc.rpCrated in research proposals on bioastronautics.
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Gerathewohl, S. J.
1962
EFFECT OF GRAVITY-FREE STATE
In Schaefer, K. E., ed., Environmental Effects on Consciousness.
(New York: The MacMillan Co., 1962)
Library of Congress Catalog Card No.
61-9079, pp. 73-85

ABSTRACT:
The effect of the gravity-free state on the organism has been the subject of theoretical speculation ever since the pioneers of rocketry opened the
door to space flight.
However, only during the last decade were the means available to study the problem experimentally.
Scientists of various countries, particularly in the United States and Russia, applied ingenious methods of producing,

-
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The purpose of this paper is to
the gravity-free state for biological research.
survey the present state of the art, and to draw some conclusions about the effect*
of weightlessness.
This survey tries to focus the three critical problem areas given in Table 1. They
concern (1) the physical aspect of zero-G; (2) the human-factor aspect of weightAlthough this
lessness; and (3) the operational implications of these states.
table is neither exhaustive nor complete, it is shown here because it sumr~arizes
(AUTHOR)
the main subjects of research.
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Gerathewohl, S.J. & B.E. Gernandt 1962 PHYSIOLOGICAL AND BEHAVIORAL SCIENCES
Bioastronautics
In: National Aeronautics & Space Administration, Wash, D.C.:
NASA SP-18, Dec. 1962
ABSTRACT: The bioastronautical program of the National Aeronautics and Space
Administration is based on the classical disciplines of the life sciences as
Since man is a terrestrial organism, he has been studied
major areas of research.
However, with his entry into extraterrestrial
aspect.
this
almost entirely under
Generally,
space, new conditions arise which warrant intensive investigation.
the physiologic research concerns the fundamental bases of human functions, the
determination of man's tolerances, and his protection against stressful alteraThe behavioral studies mainly deals with
tions of his biological homeostasis.
man's performance capabilities and limitations under normal and extreme conditions
In accordance with NASA's mission, the work in' these areas is primarily applied
The scope
and supporting in nature; but there is also a need for basic research.
of these investigations reached from such academic problems as biologic pattern
formation and localization at the cellular level to the practical application of
cybernetic principles for the monitdring of the organism and the complex systems,
communication and information theory, and orientation and navigation processes in
Also included in this program is the blending of the disciplines
animal and man.
of biology and physics in such fields as biotechnology and bionics, which are
aimed at the development of improved techniques and instruments as well as of the
acquisition of new information.

The requirements of man in space necessitate

those research efforts, Which will result in design criteria for various types
of equipment,

protective

devices,

life support systems,

communication channels,

However,
displays, and controls for space flight and planetary explorations.
engineer,
the
inform
to
position
a
in
yet
not
scientist
life
in many ways is the
systems
what
or
man
the
accommodate
to
order
in
produce
must
he
which conditions
must be made available for his protection. This paper will describe some of
The bioastronautics program of the
the NASA's efforts to answer this question.
can
NASA will cover a much wider range of subjects in which the universities
(Author)
play a major role.

/
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Gil'bert, L.
1961
BEFORE A MANNED FLIGHT
Znaniye-Sila (Moscow) 10:6-8
(Air Force Systems Command, Foreign Tech. Div., Wright-Patterson AFB, Ohio)
Trans. No. MCL-1280/1; 17 Aug. 1961; ASTIA AD-269 651

ABSTRACT: A discussion is presented of the effects of g-forces,
and deceleration), and of weightlessness.

(acceleration
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Gillings, W.H.
1950 THE EFFECTS OF INTERPLANETARY FLIGHT Brit. Interplan.
9: 105-107, May 1950

Soc. J

239
Golikov, A. & N. Smirnov 1960 INTERSTELLAR TRAVELLERS
ýir Information Division, Wright-Patterson AFB, Ohio) AID Rept. No.
ASTIA AD 260 501
Original Source: Ogonek 35: 2

61-72

240
Golikov, A. & N.' Smirnov 1960 FOUR-LEGGED ASTRONAUTS
(ir Information Division, Wright-Patterson AFB, Ohio)
ASTIA AD 260 501
Original Source: Ogonek 49: 2

AID Rept. No.

61-72
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Goodman, B. D. 1961 THE PSYCHOLOGICAL AND SOCIAL PROBLEMS OF MAN IN SPACE:
A LITERATURE SURVEY
(System Development Corporation, 2500 Colorado Ave., Santa Monica,
Calif.) Field Note 5220, March 2, 1961 ASTIA AD 252 434.
ABSTRACT: What type of man will be able to endure the silence and loneliness of space, with no human voice to speak to him, no human ear to listen.
What type of man can remain alert and maintain his performance, removed
from ordinary sensory stimuli, enclosed in the cramped quarters of a
space capsule as it leaves the earth and all that is familiar.,

.2,269

-

A review of space literature shows that the primary emph,..sis in research
has been on engineering--designing the space vehicle to get man into space,
and providing the proper closed ecological system, the necessary controls,
displays, and equipment to make it possible for him to survive there.
This phase of research has involved studying man and his physiological
needs, and analyzing human tolerances to environment variances.
An
accompanying, but less emphasized phase has been concerned with the study
of the psychological and social problems of man in space.
It is the purpose of this bibliography to bring together the reports, books,
and periodical articles published through January 1961 in the specific area
of behavioral science related to space flight, or as it is sometimes called
"space psychology."
This area includes social and sensory isolation,
psychological assessment and training, fatigue, confinement, performance
under stress, work schedules, motivation, weightlessnes, disorientation,
emotional stability, and the day-night cycle.
Citations listed are unclassified unless otherwise noted.
All titles are
unclassified.
To facilitate ordering items listed in the Technical Abstract
Bulletin (TAB) of the Armed Services Technical Information Agency, ASTIA
documents %'AD) numbers have been' given when available.
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196i PSYCH070GICAL AND SOCIAL PROBLEMS OF MAN IN SPACE
Goodman, B.D.
LITERATURE SURVEY
American Rocket Society Journal 31(7): 863-872, July 1961

-

A

ABSTRACT: What type of man will be able to endure for months or even years the
vast silence and loneliness of space, far removed from the sounds and sights
of his natural environments? What type of man can remain alert and maintain his
performance, deprived of ordinary sensory stimuli, enclosed in the cramped
quarters of a space capsule as it leaves Earth and all that is familiar?
It is the purpose of this bibliography to bring together the reports, books, and
periodical articles published thru the early part of 1961 dealing with the
specific area of behavioral scienc- r lated to space flight, or as it *issomeThis area includes problems of confinement,
times called "space psychology."
isolation, sensory deprivation,' weightlessness, psychological assessment and
training, motivation and morale, emotional stability, boredom and fatigue, per(Author)
formance under stress, and work load.
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Gougerot,

L.

1952

WILL MAN BE ABLE TO LIVE ON BOARD A SPACE SHIP?

Science et Vie, Special Astronautical Issue,

116-133
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244
Gourgerot, L.
1953
LOI DE WEBER-FECHNER ET VARIATIONS DE LA PESANTEUR APPARENTE
(The Weber-Fechner Law and Variations of Apparent Weight)
Med. aeronaut. (Paris), 8:119-125.

245
Grandpierre, F.A.F.
1959 ETAT ACTUEL DES RECHERCHES ET ETUDE CRITIQUE DES
TROUBLES PHYSIOLOGIQUES POUVANT APPAITRE AU COURS DES ETATS DE SUBGRAVITh
(THE PRESENT STATE OF RESEARCH STUDIES OF PHYSIOLOGICAL PROBLEMS DURING
THE STATE OF SUBGRAVITY) 2nd World and 4th Buropean Congress on Aviation
and Space Medicine, Rome, Italy, 27-31 October, 1959

24

-

Grandpierre, R., F. Biolette, R. Loubiere & G. Chatelier 1960 PHYSIOLOGIE DU
VOL SPATIAL (Physiology of Space Flight)
forces aeriennes francaises
14(159): 789-823, May 1960 and 14(160): 969-986,
June 1960.
ABSTRACT: The following subjects are reviewed: Acceleration and deceleration
tolerances, weightlessness, radiation, prolonged life in a space cabin, oxygen
,regeneration, utilization of urine and collection of water vapor, and the
nutritional rcquirements of astronauts.
(Aerospace Medicine 31(10): 873,
October 1960)

247
Grandpierre,
EFFECTS
NERVOUS
C.
In

R., R.
OF THE
SYSTEM
R. Soc.

1962
THE
Angiboust, G. Chatelier and L. Leitner
ABSENCE OF WEIGHT ON THE ELECTRICAL ACTIVITY OF THE CENTRAL
OF THE RAT.
Biol. (Paris) 156:121-122, 1962

248
LIFE UNDER LOW GRAVITY CONDITIONS.
1956
Grant, L.J.
Oct. 1956.
J. Space Flight 8(8):3-5.
ABSTRACT: The low-gravity conditions which will be encountered on space flights,
e.g., to the moon, present different problems from those associated with zero
gravity.
First, the dichotomy betwepn mass and weight, nonexistent on the earth,
has serious implications for the construction of space suits for exploration on

-

the moon,
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locomotion of the explorers,

-

and transportation on the moon surface.

If low gravity is accompanied by low pressure it will cause an increase in capillary siphonage, evaporation problems due to high vapor pressure and low boiling
Several prophylactpoint, a high rate of evaporation, and poor sound conduction.
,ic measures are suggested to counteract muscular atrophy during a long-term stay
,at low gravity.
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EFFECTS OF MASS-LOADING VARIATIONS AND APPLIED MOMENTS ON MOTION
Grantham, W.D.
(National Aeronautics and
AND CON'TROL OF A MAIMNED ROTATING SPACE VEHICLE.
Space Administration, Washington, D.C. ) Technical note D-803;
ASTIA AD- 255 528; May 1961
ABSTRACT: An analytical study has been made to determine the effects of massloading variations on a hypothetical earth-satellite space station, rotating to
Results indicate 'that the shifting of masses
provide an artificial gravity.
within the rotating craft could bring about large oscillations in the attitude
angles and in some cases the craft could even diverge about an axis other than
:he axis of initial rotation. Constant-rate inertia wheels and jet-reaction
(Author)
moments can be used to minimize the undesirable motions.

250
THE PHYSIOLOGIC EFFECTS OF HYPODYNAMICS
1960
Graveline, D. E., & B. Balke
(9chool of Aviation Medicine, Brooks AFB, Texas)
INDUCED BY WATER I•MERSION.
163; Sept. 1960
AD-247
ASTIA
Rese.irch Rept. 60-88;
ABSTRACT:

Body ii'nersion in water was used to produce an experimental situation

in which th'e normal weight sensation was altered and in
The hypodynamic effccts of such immersion
effortless..
on cardio-respiratory adaptability to physical stress,
p;ycliophys io logic parameters were studied on one human

2 and, 7 days duration,
froi

resprccively.

the hypodyl.mmic situation

which slow morements were
cGn orthoscatic tolerance,
and on other biologic and
subject in experiments of

Pronounced functional deterioration resulted

in both experiments;

severely dist'urbed and muscular tone was diminished.

cardiovascular

reflexes were

The extensive biochemical

Psychomotor
sttudies on blood and urine showed marked deviations from the normal.
The
effectiveness, tested on a complex systems task, was impaired noti.eably.
need for sleep appeared to-be markedly reduced during theperiods of water

immersion.
Weightless or nearThis area of research is vital ti the rman-in-,pace program,
weightless conditions in space flight are expected to produce a similar hypodynamil
Such loss of functional
effect on the organLsm as was caused by water immers ion.:__
to adjust
capability
astronaut's
the
with
interfere
severely
may
reserves
(AUTHOR)
adequately to returning gravitational forces.
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Graveline, D.E.
1961 MAINTENANCE OF CARDIOVASCULAR ADAPTABILITY DURING PROLONGED
WEIGHTLESSNESS
(Air Force Systems Commind, Aeronautical Systems Div., Biomedical Lab., WrightPatterson AFB, Ohio) Project 7222, Report No. TR 61-707, Task 722201,
Dec. 1961.
ASTIA AD 273 605
ABSTRACT:
During zero gravity, special techniques must be used to help the
astronaut maintain cardiovascular adaptability and provide optimum tolerance
during reentry.
An experiment has been completed using an arrangement that
would initiate compensatory cardiovascular reflexes much like those initiated
by the hydrostatic pressure effects of standing.
The experiment used multiple
tourniquet arrangements to intermittently obstruct venous ret,rn from the
;eriphery.
Subject. were first immersed for six hours with no protection.
Later, the same subjects were immersed for five hours with protection. During
both tests, the orthostatic tolerance of the subjects was recorded and compared.
In all subje.ts, the tourniquet arrangement maintained average or above average
cardiovascular adaptability

252
Graveline, D. E., & G. W. Barnard
196'1
PHYSIOLOGIC EFFECTS OF A HYPODYNAMIC
ENVIRON*1ENT SHORT TERM STUDIES.
(Wright Air Development Division, WrightPatterson AFB, Ohio) WADD TR 61-257; ASTIA AD-262 992; March 1961
See also
Aerospace Medicine
Aug. 1961
ABSTRACT:
By a technique involving 32(8):726-736,
complete immersion
Ln water, a hypodynamic
situation was produced in which normal weight sensation were altered and
movement was relatively effortless.
Four subjects were evaluated after 6, 12,
and 24 hours of this environment.
Tilt table, centrifu e, and heat chamber
studies demonstrated significant cardiovascular deterio ation even after the
6-hour runs, becoming more severe with the 12- and 24-h ur experiments.
Pertinent psychomotor-evaluations, anthropometric measu es, and urine and blood
studies also were done.
T1- results of this study indi ate that the cardiovascular adaptation to a hypodynamic environment of this t pe occurs early and the
deterioration from even a 6-hour exposure is apparent.
(AUTHOR)

253
Graveline, D. E. & M. M. Jackson
1961
DIURESIS SSOCIATED WITH PROLONGED
WATER IXXERSION.
Report on Biophysics of Flight.
(Aerospace Medical
Lab., Aeronautical Systems Div., Wright-Patterson .ir Force Base, Ohio)
ASD TR 61-651, December 1961. *-A8TIA Doc. No. AD- 73 201.
ABSTRACT:
Utilizing complete water immersion, balanced respiration, and
unrestricted activity, the diuretic response of five human subjects to
6-hour periods in this environment was studied.
The re ults indicate that
the low specific gravity diuresis which occurs in this ituation is of the
water-diurs±sis type, with decreased uirinary concentrati ns of sodium, potassium,

urea,

and creatinine.

(Author)

-

2,273 -

254
1961
PHYSIOLOGIC EFFECTS OF A HYPODYNAMIC
Graveline, D. E., & G. W. barnard
ENVIRONMENT SHORT TERM STUDIES.
Aerospace Medicine 32(8):726-736, Aug.
1961
Sec also (Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 61-257; ASTIA AD-262 992; March 1961
ABSTRACT:
By a technique involving complete immersion in water, a hypodynamic
.situation was produced in which normal weight sensations were altered and movement was relatively effcrtless.
Four subjects were evaluated after 6, 12, and 24
hours of this environment.
Tilt table, centrifuge, and heat chamber studies
demonstrated significant cardiovascular deterioration even after the 6-hour runs,
becoming more severe with the 12- and 24-hour experiments.
Pertinent psychomotor
evaluations, anthropometric measures, and urine and blood studies also were dune.
The results of this study indicate that the cardiovascular adaptation to a hypodynamic environment of this type occurs early and the deterioration from even a
6-hour exposure is apparent.
(AUTHOR)
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Graveline, D. E.
1961
EFFECTS OF POSTURE ON CARDIOVASCULAR CHANGES
INDUCED BY PROLONGED WATER IM>•RSION.
Rcpt. for Mar-May 61, on
Biophysics of Flight.
(Aerospace Medical Lab., Aeronautical Systems
Div., Wright-Patterson AFB, Ohio)
ASD TR 61-563, October 1961.
ASTIA Doc. No. AD-270 869.
ABSTRACT: Previous hypodynamic research using water-immersion techniques
was done with the subjects in a semi-reclining position. To evaluate the
possible influences of posture and negative immobilization on the cardiovascular deterioration associated with prolonged water immersion, a technique
was employed. which allowedý complete freedom of activity, position, and
attitude.
Five subjects were evaluated for functional change after 6 hours
in this environment.
The results indicate that postural factors play an
insignificant role in the mechanism of cardiovascular alteration induced
by water immersion.
(Author)
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Graveline, D. E., B. Balke, R. E. McKenzie, & B. Hartman
1961
PSYChOBIOLOGIC
EFFECTS OF WATER- 1/0ERSION-INDUCED HYPODYNAMICS Aerospace Medicine 32(5):
387-400, May 1961

ABSTRACT: A weightless environment in which movement was effortless was produced
by whole body immersion in water.
One subject was immersed for seven days.
The
data collected during that time indicated that serious functional impairment was

/4
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a result of immersion. The urine showed significant changes and tFiere was a gross
disruption of psychomotor effectiveness.
In conclusion, the author states that
during weightlessness in space flight the organism may undergo critical deconditioning which will attenuate his tolerance for re-entry stress and the normal
gravitational environment.
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Graveline, D.E.
1962 MAINTENANCE OF CARDIOVASCULAR ADAPTABILITY DURING
WEIGHTLESSNESS
PROLONGED
Paper: 33rd Annual Meeting of the Aerospace Medical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962
ABSTRACT: It is expected that during prolonged zero gravity because of the
absence of hydrostatic pressure influences, special techniques will be necessary
to maintain cardiovascular adaptability and provide the orbiting astronaut with
The author has devised a multiple
optimum tolerance for re-entry stresses.
tourniquet approach to intermittently obstruct venous return from the periphery,
simulating the hydrostatic pressure effects of standing and thereby "triggering"
Following 6-hour periods of water immersion
compensatory cardiovascular reflexes.
with tourniquet protection, the orthostatic tolerance of 5 subjects was determined
and compared with that obtained following previous 6-hour immersion tests with
The results are presented and discussed.
no protection.
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BODY FLUID DISTRIBUTION:
1962
Graveline, D. E., & M. McCally
Aerospace Medicine 33(11):1281-1290, Nov.
FOR ZERO GRAVITY.

-

--

IMPLICATIONS
1962

In a weightless environment hydrostatic pressure effects are eliminated.
SUMMARY:
In the situation of recumbency in which hydrostatic pressure influences are minimized by the horizontal position, significant redistribution of body fluids
occurs.
In recumbency blood volume initially increases and is redistributed
cephalad with increased intrathoracic filling. Atrial volume receptors are
presumably stimulated reflexly inhibiting the release of ADH, causing a water
diuresis.
Renal blood flow is augmented and glomerular filtration is increased.
The urine excreted in this circumstance is characterized by decreased osmolarity
and by decreased concentration but increased out,,ut of sodium, potassium and
urea: This response appears to be directly related to hydrostatic pressure
influences and suggests the possibility that in a weightless state significant
redistribution of body fluids can be expected with a compensatory diuretic
(AUTHOR)
response having the above characteristics.
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1962 DIURESIS ASSOCIATED WITH PROLONGED
Graveline, D. E. and M. M. Jackson
WATER IMMERSION J. Appl. Physiol., May 1962 17(3):519-524
Utilizing complete water immersion, compensated respiration, and
ABSTRACT:
unrestricted activity, the diuretic msponse of five human subject to 6-hr. periodf
in this environment was studied. The results indicate that the low specific
gravity diuresis which occurs in'this situation has characteristics of both
Possible physiologic mechanisms are discussed
a water and an osmotic diuresis.

261
SLEEP AND ALTERED PROPRIOCEPTIVE INPUT AS
1962
Graveline, D. E., & M. McCally
(6570th Aerospace'
WATER IMMERSION STUDIES.
RELATED TO WEIGHTLESSNESS:
Medical Research Labs., Wright-Patterson AFB, Ohio) AFRL-TDR-62-83; ASTIA
AD-286 022
The "free-floating" condition of immersion is associated with substanABSTR\CT:
tial alterations in mechano-receptive feedback to the central nervous system in a
One area having
manner similar to the free-floating condition of weightlessness.
rather immediate operational application concerns sleep under these conditions.
In this study electroencephalographic and electrooculographic recordings were made
Sleep records
during sleep of completely immersed, neutrally buoyant subjects.
and were
facilities
sleeping
clamshell
and
tether
both
using
while
were obtained
The results are presented
compared to each subject's normal bedrest sleep records.
(AUTHOR)
and their possible application to prolonged weightlessness is discussed.
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SYMPTOMS RESULTING FROM PROLONGED
1960
Graybiel, A. and B. Clark
IMDERSION IN WATER: THE PROBLEM OF ZERO G ASTHENIA.
(US NAVAL School Aviat. Med. Res., Pensacola, Fla.)
Rep. MROO5.15-2001, Subtask 1, Rep. 4:1-27
Juny 15, 1960
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SYMPTOMS RESULTING FROM PROLONGED IK%,[ERSION IN
1960
Graybiel, A., & B. Clark
(Naval School of Aviation Medicine
WATER: THE PROBLEM OF ZERO G ASTHENIA.
4
25 July 1960 ; ASTIA AD-244 932
.,
Pensacola, Fla.) Proj. MR005.15-2001.l.
Aerospace Medicine 32(3):181-196, Mar. 1961
See also,
In order to reduce the effects of G on the body, three subjects were
ABSTRACT:
floated in tanks of physiological saline solution for teh hours per day for two
weeks while systematic attempts were made to-eliminate any effects of sensory
Tests of cardiovascular function and muscular strength and
deprivation.

- --
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The results
coordination were given before, during, and after the experiment.
or no systematic change in the tests of muscular strength and
indicated little
coordination, but all three subjects showed marked postural hypotension on the
tilt-table

during and following the period of inmmersion.

These results are

discussed in terms of possible implications for space flight.

SYMPTOMS RESULTING FROM PROLONGED IMLIERSION
1961
Graybiel, A. & B. Clark
IN WATER: THE PROBLEM OF ZERO C, ASTHENIA
Aerospace Medicine 32(3):181-196, March 1961.
To evaluate changes in fitness of Ss while the effects of gravity
ABSTRACT:
on the body were reduced, three healthy young men were floated in tanks of
physiologic saline solution for ten hours a day Iduring a two-week period.
When not immersed, they remained in bed, and great care was taken to minimize
A series of tests of
both muscular activity and sensory deprivation.
function were given.
physiological
of
and
coordination
muscular strength and
and others at
immersion
after
and
before
only
given
were
these
Some of
periodic intervals during immersion. Analysis was made of the test data and
Implications of the findof observations relating to psychological stresses.
(Tufts)
ings for the zero-g state were discussed.

I
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ORIENTATION IN SPACE, WITH PARTICULAR REFERENCE TO
1962
Graybiel, A.
In Schaefer, K.E.,. ed., Environmental Effects on
VESTIBULAR FUNCTIONS.
(New York: The MacMillan Co., 1962) Pp. 64-72
Consciousness.
In man the sensory organs in 'the vestibular labyrinth contribute
ABSTRACT:
little to orientation in space if comparison is made with the otolith apparatus
Persuas who have lost the
in fishes and the semicircular canals in birds.
handicapped by day and,
scarcely
are
organs
sense
vestibular
function of these
Indeed, the
night.
at
handicapped
little
are
activities,
for all ordinary
great importance of these organs rests in the fact that they are potentially
capable of causing disorientation. This may result from pathological factors
or from circumstances in which persons are exposed to unusual patterns of
Such patterns iray be encountered in flight, and the conclusion
stimulation.
is reached that under certain conditions it would be advantageous to the space
if these sensory organs, especially the semicircular canals, were
traveler
• ....
......
n-• funcfion ing. '........
no....•
DISCUSSION: It is not unreasonable to postulate thit the semicircular calals
the orientation of a
and otolith apparatus will contribute very little to

.

.

.

-
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The chief difficulttraveler in space and may prove to be a decided handicap.
ies will arise from the visual disorientation and canal sickness if persons
If it should be found desirable to
are subjected to Coriolis accelerations.
generate an artificial gravitational field by means of rotation, persons with
normal semicircular canals would suffer unless the rate of rotation was very
slow.
In view of this possibility more studies are needed with regard to
screening large populations to determine if otherwise healthy persons are
relatively insensitive to stimulation of the canals, to determine the limits
of adaptation, and to explore means of reducing or abolishing the function of
The absence of this function would not handicap the person aloft
the canals.
and limit him very little under all ordinary conditions.
The role of the otolith apparatus is less well understood than that of the
semicircular canals but, in all likelihood, it is less important for good or
If it were impossible to abolish the function of the
bad (Lansberg, 1958).
canals without also destroying Lhe function of the otolith apparatus, the loss
(Author)
might be appreciable but not great.
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1962 THE SIGNIFICANCE OF THE VESTIBUTAR ORGANS IN THE
Graybiel, Ashton
(Committee on Spece Research (COSPAR),
PROBLEMS POSED BY WEIGHTLESSNESS
The Hague(Netherlands) NASA Grant R-47, NASA N62-15219
ABSTRACT: An attempt is made to define the symtomatology which may be specifically ascribed to the semi ircular canals and to the otolith apparatus or to any
interaction between the two; and thus to define canal sickness, otolith sickness
The two force' environments discussed are weightlessness
and vestibular sickness.
and the inertial forces generated in the effort to overcome weightlessness.
The two sensory organs involved, collectively termed the vestibular organs, are
the semicircular canals which are stimulated by angular and coriolis acceleraEvidence
tions, and the otolith apparatus, stimulated by linear accelerations.
is presented that the syndrome canal sickness occurs when the semiciCular
canals are exposed to unusual patteins of angular accelerations of sufficient
Cardinal symptoms are visual and postural illusions, sweat
magnitude and duration.
A
ing, nausea and vomiting, somnolence, apathy, and difficulty in walking.
specific syndrome analogous to canal sickness has yet to be ascribed to the
otolith apparatus; on the other hand, the otolith appatatus has not been ruled
Difficulties
out as a possible cause of symptoms during exposure to zero g.
are encountered partly because weightlessness affects all gravireceptors, and
partly because prolonged weightlessness has not been simulated under terrestrial
An experimental program is under way with human subjects and squirrel
conditions.
monkeys to determine whether otolith sickness may result from bizarre stimulation
of these sensory organs under terrestrial conditions.
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Graybiel, A.
POSED BY
(Paper, Third
Meeting,

1962 THE SIGNIFICANCE OF THE VESTIBULAR ORGANS IN THE PROBLEIMS
WEIGHTLESSNESS
International Space Science Symposium and Fifth COSPAR Plenary
April 30-May 9, 1962, Washington, D.C.)
NASA N62-15219

ABSTRACT:
In defining the symptoms ascribed to the semicircular canals and to
the otolith apparatus or to any interaction between the two, the author also
describes canal sickness, otolith sic¢ness, and vestibular sickness.
The
environment is one of weightlessness or the inertial forces generated to overcome
weightlessness.
The semicircular canal is stimulo.ted by angular and coriolis
acceleration and the otolith apparatus is stimulated by linear acceleration.
Canal sickness is stimulation of the semicircular canals by angular acceleration.,
Symptonm-* f canal sickness include :--eating, nausea and vomiting, apathy, illusions, and difficulty in walking. An illness like c; al Lickness has not yet
been ascribed to the otolith apparatus.
However, it may be a possible cause of
symptoms during exposure to zero g. The difficulty in experimenting with
weightlessness is that it cannot be simulated under terrestrial conditions.
At the present time a program is experimenting vith humans and squirrel monh.eys
to determine whether otolith sickness might resu,'t from stimilation of these
sensory organs under terrestrial conditions.
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Green, F. H.
1958
C02 DISPOSAL, LEAKPROOFING, ZERO GRAVITY: ýROBLEMS
FOR SPACECRAFT AIR CONDITIONING.
Aviation Age.
29: 174 - 179, May 1958
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1962
PSYCHOLOGY AND THE SPACE FRONTIER
Grether, W. F.
Amer. Psychoiogist 17(2):92-01, Feb. '1962
ABSTRACT:
The contribution of psychologists to space flight work is sunmmarized
according to its historical progression with emphasis on engineering psychology.
The work of a few outstanding psychologists in the Project Mercury is cited,
e.g., in astronaut selection, training, and performance data.
Others contributed
analysis of work load during Mercury flights, development of a new type of attitude indicator, analysis of equipment failure, simulat)r design, and research on
the effects of weightlessness. Future areas for research. deal with overcoming
effects of prolonged confinement to a small space vehicle, human performance in
zero-g conditions, perceptual problems in space, and diurnal cycle adjustment.
(Aerospace Med icine -33-(8&)" 134- Aug .- 1962-)
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Griffith, R., W. Nordberg, & W. G. Stroud
1956
TIE ENVIRONXENT OF AN
EARTII SATELLITE.
(U. S. Army, Signal Corps Engineering Labs., Fort
Monmouth, N. J.) SC Proj. 172A, DA Proj. 3 99 07 021, Tech. Menmo. NR M
1747, March 1956, Rev. Nov. 1956
ABSTRACT:
This report is a collection of graphs, tables, and other data relevant to the environment of an earth satellite during both the launching and
in-orbit phases.
The information was assembled from recent sources and to some
extent unpublished.
The major topics include mechanical-thermal considerations
composition of the atmosphere, properties of the atmosphere, radiation at high
altitudes, cosmic rays, variation of g with height, the earth's magnetic field,
temperatures, pressures, densities, and winds, micromeieorites and meteorites.
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Grishina, M.
1960
OTVAZHNAYA' IN OUTER SPACE'NAqIN.
Meditsinskiy Rabotnik, (Moscow) p. 3, 17 July 1'960.

(translation)

ABSTRACT:
Animal training is described for a female rabbit named Zve-dochka,
and dogs named Malek And Otvazhnaya (the latter of whom has made five previous
flights into outer space), and the subsequent space flight results are briefly
given.
During the training period a high-speed centrifuge was utilized and
physiological data was obtained from medical devices attached to the animals.
"The centrifuge is set at a definite rate of rotating motion. The effect of
G-forces on the animal organism can be observed on the screen of the apparatus.
Training was also conducted on the vibration platform,, where the animals were
subjected to vibration similar to that experienced in a rocket flying through
space.
"During the actual flight cardiovascular and respiratory observations
were made on the dogs with pulse rate, respiration, arterial pressure, and
"cardiac biocurrents" being recorded.
The telemetry system also provided
information concerning changes in muscular tonus during weightless of the
rabbit.
"They did not suffer any kind of injury; there were no signs of even
slight hemorrhages.
No serious disturbances in physiological functions were
noted in the animals.
Otvazhnaya and Malek feasted on beefsteak and Zvezdochka
ate radishes with fresh grass".
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Gurfinkol,

V. C.,

P.

K. Isakov, V. B. Malkin,

& V. I.

Popov

1959

KOORDI ,ATSIIA

POZQ I DVIZHENII CHELOVEKA V USL)VIIAKH POVYSIENNOI I PONIZHENNOI GRAVITATSII
(COORDINATION OF POSTURE AND MOVEMENTS OF MAN IN CONDITIONS OF INCREA.SED
AND DECREASED GRAVITY)
Biul. Eksperimental Noi Biologii I Med. (Moscow)
48(11):12-18, Nov. 1959

ABSTRACT: The effect of rapidly alternating phases of increased and decreased
gravitational force on motor coordination and posture was studied in seven human
subjects.
Experiments were conducted in the elevator of Moscow University, which
permits changes in gravity ranging from 2 G to 0.3 G within two to three seconds.
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Positional changes of body and extremities and motor coordination were recorded
Under the experimental conditions no significant disturbances were
graphically.
registered either in coordination of positioning of the body and limbs or in
The role of the visual analysor in .maintainthe adequacy of motor .performance.
ing equilibrium does not increase significantly under conditions of subgravity,
as shown by analysis of equilibrium reactions of subjects with their eyes closed
It is concluded that a 50 per cent increase or decrease in gravity does
or open.
not materially affect the system which regulates posture and movement on the basis
(AUTHORS)
of proprioceptive afferentation.
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IN THE SPACEFLIGHT LABORATORY
1962
Gurovskiy, N. N., & M. A. Gerd
(Translation Services Branch, Foreign Technology
(10):21-28
Nauka i Zhizn'
Division, Wright-Patterson AFB, Ohio, Trans. No. FTD-TT-62-652-1+2+4; ASTIA
AD-286 201; 8 June 1962)
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THE STATE OF WEIGHTLESSNESS
1962
Gurovskii, N. and M. Gerd
Trans. from Komsomol'skaya Znamya (USSR) (21):1 and (22):4,
(Joint Publications Research Service, New York, N. Y.)
13619
JPRS:
April 30, 1962

1962.

ABSTRACT: General conclusions about' the effect of weightlessness (or rather
its lack of effect) on the human body are drawn from the flights of the space
dogs and from the flights of Gagarin and Titov. When Titov's body became
weightless he temporarily lost his orientation in space and felt that he
The orientation was quickly reestablished when he
was flying upside down.
looked around his cabin. Cessation of signals from the vestibular apparatus
was compensated for by means of vision and muscle sensation.
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Gurovskiy, N.N. & M.A. Gerd 1962 WEIGHTLESSNESS
Translation Services Branch, Foreign Technology Division, WP-AFB,
ASTIA AD 292 227
October 3%., 1962
FTD-TT-62-1310/l+2+4
(Original Source: Nauka i Zhizn', No. 11, 1961, pp. 86-91)

Ohio

ABSTRACT: A detailed report is given of Titov's reactions to weightlessness during
space flight. Both an electrocardiogram and an electromyogram were recorded
during the flight. Also, the physical action of his heart and the depth and
During the flight, it was found
frequency of his respiration were registered.
that the cosmonaut had normal muscular movements; he was able to work and carry
out complicated tasks; and he ate, drank, slept, and used the toilet facilities.
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Haber,

POSSIBLE METHODS OF PRODUCING THE GRAVITY-FREE
1950
F. & H. Haber
STATE FOR MEDICAL RESEARCH.
J. Aviation Med. 21(5):395-400.
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Haber, F., & H. Haber
1951
POSSIBLE METHODS OF PRODUCING THE GRAVITY-FREE STATE
FOR MEDICAL RESEARCH.
In (School of Aviation Medicine, Randolph AFB, Texas)'
Epitorme pf Space Medicine, Item #2, Jan. 1951
See also J. Avia. Med. 21(5):395-400, 1950

ABSTRACT:
The purpose of this paper is to present some theoretical considerations
as to the procurement of means 3uitable for studying the medical phenomena asso&iated with the lack of weight.
The following requirements must be met in Lliminat
ing gravity:
(1) The means must be equipped with a controllable force in order
to make it capable of overcomrrng and eliminating the support originating in friction from the air.
(2) The m ans must be able to cope with high velocities which
it must attain and subsequent y break down.
The modern aircraft is such a means.
It is more suitable than the (levator method.
The aircraft, in contrast to the
elevator, is not limited to a single dimension, namely the vertical in its motion.
The aircraft-method also affoids the possibility of producing certain values of
sub-gravity.
Furthermore, thE zero-g aircraft affords durations of the gravity
free state more than twenty times as long.
(CAR1)
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Haber, F.
1952
STUDY ON Sd •GRAVITY STATES
In USAF School of Aviatio Medicine, Randolph AFB, Texas, Epitome of Sace
Medicine, Item 4
See also (School of Aviation Medicine, Randolph AFB, Texas)
Project No.
21-34-003; Rept. No. 1, A ril
1952

ABSTRACT:
Equations are deriyd for calculating the duration of gravity-free or
subgravity states as functions of gravity and initial
speed or gravity and elevation.
Plots are given for (1) minimum speed required as a function of gravity
for different initial
angles o: climb and an initial
velocity of 450 m.p.h.
(2)
speed as a function of time for 0.0 and 0.5 g, (3) duration of sub gravity flights
for various initial
angles of climb at an initial
speed of 450 m.p.h., and (4)
two trajectories of flight for 0.0 and 0.5-g states, at an• initial
angle of climb
of 45 degrees and initial
speec of 450 m.p.h.
An airplane with an initial
speed
of 450 m.p.h. makes possible the maintenance of zero gravity for 35 seconds.
(TIP ABSTRACT)

im er, F
1952
STVDJY u:; SV b•;RAV1TY :IAS
(SchOoV- of Avlaz ion Medicine, R.ndolph AFBi Texas)
Project .o. 21-3.-003;
Rept. No.-i, Aprii 1952
jv'.:
ot
Texas',
See also USAF School of Aviation Yxdiclrn,, P..,:.dolph ,iY,
Space .Medicine, Item 4

ABSTRACT: Equations are derived for calculating the duration -f gravity.-free or
subgravity states as functions of gravity and initial speed or gravity and elevation. Plots are given for (1) minimum speed 'requicad as a function 'of gravity
for different initial angles of climb and an initial velocity of 450 m.p.h.
(2) speed as a function of time for 0.0 ar.d 0.5 g, (3) duration of sub gravity
flights for various initial angles of climb at an initial, speed of 450 m'p.h., and
(4) -two trajectories of flight for 0.0 and 0.5-g states, at. an Initial angle of
climb of 45 degrees andinitial speed of 450 m.p.h. An airplane with an initial
speed of 450 m.p.h. makes possible the maintenance of zero gravity for 35 sec.
(TIP abstract)
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Haber, F.
1953
HUMAN FLIGIHT AT THE LIMNITS OF THE ATM'OSPHERE:
G-FORCES AND
wEIGH'r IN SPACE TRAVEL.
Sky and Telescope 12(4):97-98, 114
See also J. Brit. Interplaaetarv Soc.
12:32-34
ABSTRACT:
This is a general dis-,ssion of the problem of body wceight with respect
to humaa subjects traveling in rockets to the upper limits of the atmosphere and
beyond.
In a rocket take-off, the acceleration (and weight) will increase toward
the end of the propulsion period.
The human body can, for a maximum of 3 minutes,
tolerate 11 g in the prone position and 14 g in the supine position.
These
tolerances will effectively limit the acceleration of a rocket with human cargo.
Assuming that-the initial
stage of rocket flight is achieved with the passengers
still
in good condition, the problem of weightlessness must next be overcome.
It
is expected, on the basis of animal experimentation, that no major circulatory
disturbances will develop; but there might be some difficulty in orientation and

nuiscUlar coordination.
The effects of prolonged weightlessness,
unknown---either with regard tu animals or humans.

are however,
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H., & F. Haber
1950
POSSIBLE 1,-THODS OF PRODUCING THE GRAVITY-FREE
STATE FOR MEDICAL RESEARCH.
J. Avia. Ned. 21:395-400
See also (School of Aviation Medicine, Randolph AFB, Texas) Epitomc- of Space
Medicine, Item #2, Jan. 1951 (F)
.

Haber.

ABSTRACT: The purpose of this paper is to present some theoretical considerations
as to.the procurement of means suitable for studying the-medical phenomena assoc- _

iated with the lack of weight.
The following requirements must be met in eliminating gravity:
(1) The means .mast be equipped with a controllable force in order
to make it capable of overcoming and eliminating the support originating in fric'tion from the air.
(2) The means must be able to cope with high velocities wdlich
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1951
ON TIE PHYSICS AND PSYCHOPHYSICS OF
Haber, It.,& S. J. Gerathewohl
J. Avia. Med. 22(6):180-189, June 1951
WEIGIITLESS•ESS.
See also (School of Aviation Medicine, Randolph AFB, Texas) Eoteme of Space
Medicine, Item #14
(F)

ABSTRACT:
In an analysis of the effects of weightlessness on the human organism,
(1) the subject is adapted to g=l, and
t,'o possible situations may be assumed:
In the first
instance the subject will
(2) the subject adapts himself to g-0.
experience a continuous sensation of falling, while the second condition will give
Some of the ensuing sersations will
rise to sensations of being lifted upwards.
be overcome by the visual sense when observing objects which are stationary in
However, if one accepts thc validity of Fechner's law for
respect to thc! body.
the highly complex sense of gravity, serious consequences may result from the
weightless state.
Thus the intensity range for sensations from 0 to infinity
However, the intensity range
corrLsponds to a stimulus range from g:l to g 00.
for sensations from 0 to -00 will correspond to a stimulus range of g=1 to~g-O.
Therefore, in reducing the gravity to zero, the same range of sensations is
The sensation of gravity
Init"
"crease of accelerarinn.
*,n n
o -. _..ý ..
.- mace 0. At tnis point very
becomcto .orticularly critical when values ot g a,,,
At zero
,ion
will rpsult in highly intense sensations.
rmi¢ro
gravity self-induced accelerations through voluntary or forced movements of the
Thebe
organism become critical, because of the intensity of sensations evoked.
sensations are not experienced at normal gravity, since according to Fechner's
law norlaaily the small additional accelerations remain below the sensury
threshold
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1951
ON THE PHYSICS AND PSYCHOPHYSICS OF
Haber, H., & S. J. Gerathewohl
WEIGHTLESSNESS.
In (School of Aviation Medicine, Randolph AFB, Texas)
Epitome of Space Medicine , Item #14
See also J. Avia. Med. 22(6):180-189, June 1951

ABSTRACT:

In an analysis of the effects of weightlessness on the human organism,

(I) the subject -s adapted t ,' ',, and
two ruoss ••'.e sl. tuat ions r..iv 'e assurwd:
wil
insancte the su ' ;ct
In the first
(2) the su, ect adapts himself to g-0.
inp,, while the second condition will givc
experience a continuous sensation of fal
So-, :f the ensuing sensat~<un- will
rise to sensations of being lifted upwards.
be overcome by the visual sense when observing objects which are stationary' ;n

4

However, if one accepts the validity of F'2chner's law for
respect to the body.
the highly complex sense of gravity, serious consequences may result from ,he
weightless state. Thus the intensity range for sensations from 0 to infinity
However, the intensity range
corresponds to a stimulus range from g-l to g-00.
range of gr! to gz0.
to
a
stimulus
correspond
-00
will
0
to
from
sensations
for
Therefore. in reducing the gravity to zero, the same range of sensatioos if obtainThe sensation of gravity becomes
ed aA in an unlimited increase of acceleration.
particularly critical when values ofg approximate 0. At this point very minor
At zero gr.iv±v
will r1su1t in highly intense sean.sations.
.a.~
,m~h,•1¶gC',,'•-clee
self-induced accelerations through voluntary or forced movements of the organism
These sensations
become critical, because of the intensity of sensations evoked.

are not exrerienced at normal gravity, since accordxng to Fechner's laW normally
the small additional accelerations remain below the sensory threshold.
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THE HUMAN BODY IN SPACE
1951
Haber, H.
Scient. Amer. 184:16-19, Jan. 1951
See also (School of Aviation Medicine,
Medicine, Item 12, (F)

Randolph AFB,

Texas)

Epitome of Space

Article discusses the measures which must be taken to enable men to
ABSTRACT:
survive in the alien environment of the void beyond our atmosphere.
This article discusseq the measures which must be taken to
SECOND ABSTRACT:
enable men to survive in the alien environment of the void beyond our atmosphere
Another problem is weightproblem to be dealt with is acceleration.
The first
CjnLrol of cabin temperature and oxygen supply is another censideralessness.
The author discusses
tion. Meteors are a field of real danger for astronauts.
(CARl)
each of the precec'ng problems.
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1952 PHASING AND CO-ORDINATION OF MEDICAL RESEARCH WITH TECHNICAL
Haber, H.
AND ENVIRONMENTAL DEVELOPMENT
In C.S. White, et al (Eds.) Physics and Medicine in the Upper Atmosphere:
of New Mexico Press,
(Alburquerque: Univ.
A Study of the Aeropause.
1952)
pp. 575-581
ABST-ACT: *The basic environmental changes resulting from human flight beyond the
These changes will impose ou space
earth's atmosphere are briefly outlined.
medicine the task to overcome the following basic problems: (1) the problem of
-exp losive--decomp res-s-io-ntemperarture control-,and bottled-a-ir; (2)-problems-ris-ng
from ionizing radiation (cosmic rays) and meteors; and (3) problems arising from
A projected phase schedule is presented in
the occurrence of weightlessness.
form.
diagrammtic

4
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ThE HV?,'AN FAr"TOR OF
F SPA. F.
MA'(NTD FLIC;IT AT THIE WR))FR,•R
19t2
Haber, H.
It (Schhol of Aviat ion K-d., Ine. kar,dolph AfB, Tei~s)
MANNED ROCKET ILIkPT.
Ittem in. 18
E1pitte of Spie Medicine
22(5):269-279, Sept .- Oct. 1952
See also J. A,nmrican K(ockft So-ti'l

ABSTRACT: A fuiactional border between atmosphere qne space is defined as a level
at which the atmosphere fails as a supporting medii.. and space-equiyalent conDepending upon a particular kinAi :. fu,iction the corresponding
ditions begin.
liamitt is located at a certain altitud... The mayo, functions of the atmosphere
contributtng to respiration, preventing
for man and craft are the following:
boiling of body fluids, sustaining ceiJustion of fuel, absorbing heavy primaries
of cosmic radliation, absorbing solar UV-dvyligh~t, absorbing meteors, ir.teracting
thermally with the craft, and interfering by air drag over long periods of time
Depending upon the nature of a oarticular
(permanence of satellite orbits).
function, the fanctional borders so defined are more or less extended regions.
The various functional borders of space lie in the region between 10 and 120 miles
of altitude. The significance of the above mentioned factors for manned rocket
flight is discussed with special emphasis upon problems of aero'medical and spacemedical nature.. The use of the term "aeropaus,." for the border region between
(AUTHOR)
•,•sphere and spac iis proposed.
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Haber, H. 1952 STUDY ON SUB-GRAVITY STATES (USAF School of Aviation Medicine,
Randolph AFL, Texas) Project No. 21-34-003, Repcct No. 1, April 1952.
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MEDICAL RESEARCH IN THE DEVELOWýPM•T OF MANNED ROCKET FLIGHT
Haber, H.
1952
Technical Data Digest '17(2). 12-13
A tentative scheaule ot pre-nt and future aviation- and spau,-medical
AMSTFRACT:
The establishment of an artificial satelliLe would
research tasks is presented.
be the next 'step in line, with animal, ex-.eriments p.P.ceding the employment of
Future studies will have to concentrate particularly on problems resulthumans.
ing from conditions in an environmentc without gravity and atmosphere (supply of
"climate and breathing air, filtering of radiation, and supply of mechanical
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine
support).
Bibliography) (Technisch Documentatie en Iformatie Centrum voor de Krijgsmacht,
Rept No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)
den Haag, Netherlands)
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H.
1952
ON SPACE MEDICINE PROBLEMS
(Hayden Planetarium Symposium on Space Travel,
J. Brit. Interpl. Soc. 11:3-9

Haber,

Oct.

12,

1951)

lhaber,

1952

H.

CAN WE SURVIVE IN SPACE?

In Ryan, C., ed., Actuss, the Space Frontier
Pp. 71-97
(New Y.ork: Viking, 1952)
ASI'ACT: A popular presentation of physiological and psychological problems
arising in space travel from high acceleration, lack of atmosphere,,from cosmic
and solar radiations, lack of gravitational forces, and from hazards like
meteorites and inalequate temperature regulation.

2 )2

.

1952
Haber, H.
Science NP-

PROBLEMS OF SPACE TRAVEL
l.atter 62(12):180

AESTRACT: An analysis of psychological, physiological, and physical problems
of space travel, presented by the author in an address before the American Society
Meteors constitute a danger ýbove 90
of Mechanizal Engineers, .is summarized.
milpg; cosmic rays are a health hazard between 13 and 23 miles; and ozone and
Frictional heat and extreme temultraviolet light rpquire protective measures.
perature differentials between lighted and shaded parts of the rocket present an
additional problem. Weightlessness in free space merely creates slight physiois known, however, about the psychological conse!ogical disturbances; little
(Literatuuroverzicht (Over Ruimtevaartgeneesquences of subgravitational flight.
kunke) (Spz--e Medicine Bibliography) (Technisch Documentatie en Informatie
Centrum voor de Krijgsmacht, den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA
AD-227 817, Feb. 1959)
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1952
Haber, H.
Weltraumfahrt

DFR MEISCH T14 WELTALL
(Frankfurt), (0):13-16.

(Man in Space)

ABSTRACT: Space medicine cannot be considered merely a' matter of the future.
Hui.an flight has reached heights which, for all practical purposes, approximate
conditions of interplanetary space. The paper summarizes briefly and in general
terms problems of temperature regulation in the space ship, the dangers of cosmic
radiation, and neuromuscular difficulties arising from the lack of gravitational.
pull.
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THE CONCEPT OF WEIGHT IN AVIATION
1952
Haber, H.
J. Aviation Med. 23(6):594-596, Nov. 1952.

ABSTRACT:

For purposes of aviation engineering and medicine,

the concept

2 ,2-7

of weight is redefined.
The principle of d'Alemhert states that the surm of
the force of gravity, the force ef 4,ptrtia, a-:,J the external forces acting
upon a body is zero.
The weight of the bocdy is then the resultant external
force exerted upon the ý iy by a restraining agent in response to forces of
gravity and inertia.
Skx
...
,
situations are illustrated, in which the
three forces are represented as vectors
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Haber, H.
1952
GRAVITY, INERTIA, AND WEIGHT
In
C. S. White and 0. 0. Benson, Jr.,
Ed., Physics and Medicine of the
Upper Atmosphere,
(Albuquerque, New Mexico; Univ. of New Me:.ico Press,
1952)
pp. 123-136.
ABSTRACT:
To evaluate properly the physiological processes in flight, a new
formulation of the concept of weight Ls required.
In reversing and implementing
the classical definition of weight (or the force of attraction which the earth
exert, on a body, with its direction' toward the center of the earth) the following definition is proposed:
weight is thE resultant external force exerted
upon a body by a restraining agent in response to forces of gravitation and
inertia.
This definition makes it evident that weight of a body is not a
constant nor a property of the body but depends upon the dynamic conditions to
which the body is subjected (e.g. inertia, drag, or propulsion in an aircraft).
On. he basis :'f this definition a 'formula is developed to determine the weight
of a pilot under all
conditions of propelled and unpropelled flight.
Ine
possibility ot prolonged weightlessness is a factor to be counted on in future
flight and is going to become an outstanding aviation-medical problem.
While
no major distrubanc'es in the normal physiological functions (such as digestion,
breathing, etc.) are foreseen, normal orientation might .be impaired.
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Haber,

H.
1953
in Haber, H.,

THE MECHANICAL ENVIRONMENT IN THE FUTURE AIRCRAFT
ed., Frontiers of Man-Controlled Flight.
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Haber, H. & S.J. Gerathewohl
1953 PHYSIK UND PSYCHOPHYSICK DER GEWICHTSLOSIGKEIT
(Physics and Psychophysics of Weightlessness)
Weltraumfahrt 4(2):44-50
ABSTRACT:
During weightlessness, the human subject is adapted to g - 1 during
which the subject experiences a continuous sensation of falling.
The subject
can adapt himself to g - 0 during which he experiences the sensation of being
lifted upward.
Observation of stationary items will overcome many of these
sensations.
The weightless state.is'very serious if one accepts the validity
of Fechner's law for gravity.
By reducing gravity to zero, the same sensations
are obtained as those experienced during an increase in 3cceleration.
When the
values of g approximate 0, very small changes in acceleration will evoke highly
intense sensations.
At zero gravity, self-induced acceleration evokes extremely
intense sensations not experienced at normal gravity.
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Haber,

H.,

ed.

FLIGHT,

1953

PROCEEDINCS OF A SYMPOSI1rM ON FRONTIERS OF KA;-CONTROLLED

INSTITUTE OF TRANSPORTATION AND TRAFFIC ENGINEERING.

CALIFORNIA,

UNIVERSITY OF

LOS ANGE.ES. 3 APRIL 1953

CONTENTS:
Lippert, S., Limitations to Noise and Vibration Control
Haber, H., The Mechanical Environment in the Future Aircraft
Roth, H. P., Impact and Dynamic Response of the Body
Blockley, W. V., Combined Physiological Stresses
All Speakers, Panel Discussion on Frontiers of Man-Controlled Flight.
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Haber,

H.
1954
FROM HIGH-ALTITUDE FLIGHT TO SPACE FLIGHT.
In Kendricks, E.J., et al., 'Medical Problems of Space Flight"
Reprint Instructors' Journal, Winter, 1954.

ABSTRACT: High-altitude flight will eventually become space flight as a
,natural result of our continual efforts to extend our vertical freedom of
movement.
During flight, high-altitude and high-speed go together.
Several
ways of avoiding the dangers of overheating are as follows: better structural
materials which are more heat resistant than present ones; and, of course,
flying at greater altitudes where the air is thinner. As high-altitude flight
will eventually blend with actual space flight, the man in the rocket must be
protected against the various hazards of space.
The crew must sit in a
pressurized cabin and wear a pressure suit. The crew will experience up to
six minutes of weightlessness.
It is the task of space medicine to help pilots
avoid the disturbing effects of weigftlessness.
(CARl)

30G
Haber,

H.
1955
FROM HIGH-ALTITUDE FLIGHT TO SPACE FLIGHT.
In USAF School of Aviation Medicine, Randolph AFB, Texas,
Epitome of Space Medicine, Pp. 13-16.
ASTIA AD-144 581.

ABSTRACT: High-altitude flight will eventually become space flight as a
natural repult of our continual efforts to extend our vertical freedom of
movement.
During flight, high-altitude and high-speed go-together.
Several
ways of avoiding the dangers of overh.eating are as fnllows: better structural
materials which -re more heat resistant than present ones; and, of course,
flying at greater altitudes where the air is thinner. As high-altitude flight
will eventually blend with actual space flight, the man in the rocket must be
protected against the various hazards of space.
The crew must sit in a
pressurized cabin and wear a pressure suit.
The crew will experience up to
six minutes of weightlessness.
It is the task of space medicine to help pilots
avoid the disturbing effects of weightlessness.
(CARl)

1955 CAN MAN SURVIVE
Haber, H.
10: 15-16
F.Lying Rview

1N SPACE

Phenomena man will experience in space flight and his physiological
ABSTRACT:
A~ticl~e is
reactions to them; hazards to space flight; use of space suits.
Bobbs-Merrill, 1953)
Man in Space (New York:
condensed from the author's.
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1959 THE PHYSICAL FACTORS IN THE SPACE ENVIRONMENT
Haber, H.
T. Wiley and Sons,
(New York:
Space Technology
In: Seifert, H.S., ed.
Chapter 27

1959)

3)3
BIOILGICAL PROBLEMS OF SPACE FLIGHT
1951
Haldane, J. B. S.
J. British Interplanetary Soc. (London) 10:154-58, July 1951'
A report on an informal talk in which the apeaker discussed how man
ABSTRACT:
to be
would live in a spaceship and on another planet, and the kind of life
expected on another planet.

304
AERONAUTICAL SYSTEMS DIVISION STUDIES IN
1961
Hammer, Lois R.
1959-1960.
WEIGHTLESSNESS:
Proj.
(USAF Aerospace Medical Lab., Wright-Patterson AFB, Ohio)
7184, Task 71585, WADD TR 60-715

This report documents the more informal, early observations on
AbbTRACT:
weightlessness which did not warrant separate publication because of their
limited scope and summarizes data from the more rigorous investigation's
For each "study" the intent and method of investigation,
during this peri-J.
The C-lAIB, KC-135, free-floating teat
findings, a..d references are given.
capsules, camera technique, F-lO4R, frictionless devices, and water
The tpics of the two heading are:
submersion tank are described.
aerospace medical--physiological phenomena, stress, sensory processes,
gross motor performance and locomotion, fine motor behavior; and aeromechanics
-- power generation and heat transfer problems, fluid orientation, Able-5
(Tufts)
vehicle stability.

S,. 212('C

Hanrer, L.R.
1962
PERCEPTION OF THE VISUAL VERTICAL UNDER REDUCED GRAVITY
(Behavioral Sciences Lab., Aeronautical Systems Div., Wright-Fatterson AFB,
Ohio)
M]RL TDR 62-55, ASTIA tX 284 050.

ABSTRACT:
Judgements of the vertical in an unstructured visual field were obtained
in flight under four levels of gravity ranging from 0 G to I G.
Reduced and zerogravity conditions were produced in a cargo aircraft flying a paral•olic trajectory.
Each of,16 subjects made 6 judgments under each of the 4 G-conditions.
Results
indicate that, although error of judgment of the vertical is not large,,it
does
increase as the G-level decreases', from 1.8 degrees at I G to 3.5 degrees at ).G.
(Author)'

3'6
Hanrahan, J.S., 1958 HISTORY OF RESEARCH IN SUBGRAVITY AND ZERO-G AT THE AIR
FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE, NEW MEXICO,
1948 1958 (AFIDC, Holloman AFB, N. Mex., 1958)
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Hanrahan, J.S., & D. Bushnell
,IN SPACE FLIGHT.
(New York:

1960
SPACE BIOLOGY:
THE HUIAN FACTORS
Basic Books, Inc., 1960)

ABSTRACT:
The book is a survey of the research accomplishments in the field
of space biology.
Included in the survey are the following topics: (1) man's
motivation for space travel; (2) the development of a suitable vehicie;
(3) the hazards of' acceleration and weightlessness; (4) potentially dangerous
Van Allen and cosmic radiation.
The social, religious, and political implications of space travel are also included

3)8
Hardy, T.D. and C.C. Clark
A, rosnace Engineering

1960
19:36-39

GRAVITY PROBLEMS IN MANNED SPACE STATIONS

ABSTRACT:
It is shown that more human experience at zero g must be available
before oie can conclude whether it is better while in space to stay at zero g,
or, by rotation, to maintain certain centrifugal acceleration, or to have
alternate periods at zero g and at higher g; table showing animal and man
ascents above 100,000 feet

309
Harrower-Erickson, M.R.
Canad. med. Ass. J.,

1941
PSYCHOLOGICAL FACTORS IN AVIATION.
44:348-352

Hart,

E M.
1961
EFFECTS OF OtTrIR-SPACE ENV T A0ONM.1NT 14Y,),RTANT TO
SIKUIATION OF SPAC'E VEIICLES
(USAF Behavioral Sciences Lab., Wright-Patterson AFB, Ohio)
Contract AF 33(616) 6858, Proj. 6.114, Task 6:i8()6, ASD '1? 61 201, Aug.
1961.
ASTIA AD 269 014.

ABSTRACT:
The results ot a literature survey uodertaken to, define the
effects of the outer space environme- t important to the simulation of space
vehicles are presented.
Specific vehicles and tIjeCLtories are not included
Only the natural environment of space is considered and the survey is
limited to the 'solar system with particular emphasis on the, region in the
near vicinity ot the earth-!,nnn system at heights greater than 80 kilometers
above the earth's surface.
To spi'cify those effects that need to be incorporated into a space training simulator, the'exterior environment, its
effect on vehicle and crew, and the malfunctions that may result are
consider'ed.
Recnvwnendations for further study are made.
(Tufts)

A:; EXPLORATORY
1960
Hartman, B., R.E. McKenzie, and D.E. Graveline
STUDY OF CRAN1GES IN PROFICILNCY IN A liYPODY:.AMI.C EN*V7R0::I:;T.
(School of Aviation Medicine, Brooks Aii" F,)rce base, Texas)
Report No. 60-72 July 1960.
ASTIA AD 244 121

Simulated weightlessness for a prolonged period was produced by
ABSTRACT:
-the body irrersion technic.
Changes in psychomotor ttficiency was assessed
during imiricrsion and after return to. the normal environment of 1 G.
Systematic changes. in a relatively si pie task were obtained during immersion.
Gross disruptions in psychomotor behavior on ieturn to the normal environment were observed.. Accompanying this were increased response times on
three different kinds of tasks in a systems operator simulator.
These
results suggest that the functional capabilities of a man', while adequate
during prolonged weightlessness, will be seriously impaired during the reentry phase of space flight.

312
Hartman, B.A.
1961
EXPERIMENTAL APPROACH TO THE PSYCHOPIIYSIOLOGICAL
PROBLEM OF MANNED SPACE VEHICLE.
In ,(School of Aviation Medicine, Brooks
AFB, Texas) Lectures in Aerospace Medicine, 16-20 January 1961.

. 2,292 .

313
Hauty, G. T., & R. B. Payne
1958
FATIGUE, CONFINEMENT, AND PROFICIENCY
DECREMENT. In Alperin, M., M. Stern, & H. Wooster, eds., Vistas in
Astronautics:
Proceedings of the First Annual AFOSR Astronautics
Symposium (New.York: Pergamon Press, 1958)
pp. 304-309
See also In (Air University, School of Aviation Medicine, Randolph AFB,
Texas)
Reports on Space Medicine
1958 Feb. 1958 (F)
ABSTRACT:
Beginning at 0800, different experimental groups of volunteers were
required to perform for, 30 consecutive hrs. a task which consisted of monitoring
several simulated aircraft indicators and, upon the detection of departures from
null, executing corrective action. With the exception of short and infrequent
periods for lunch, relief, and exercise, they remained confined to this task
situation and were not permitted to sleep.
While urinalyses revealed little
or no temporal change in physiological function,
task proficiency followed a highly regular pattern of change.
Initial proficiency
levels were maintained up to 2400 at which time decline set in and progressed
until 0600. At this point proficiency began to increase until from 1200 to the
termination of work, it was one-half that of initial levels.
Dextro-amphetamine
(5 mg) was found to exert a substantial restoration of proficiency and with no
evidence! of a 'letdown' effect.
Nearly all subjects reported perceptual disturbances ranging widely in degree of bizarreness and presumed adverse effect upon
proficiency.
Since thexe aberrations occurred within a normal sensory environmrent, it may be
that such will occur to a greater degree in the closed ecological system of a
space vehicle.
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Hauty, G. T.
1958
HUMAN PERFORMANCE IN THE SPACE TRAVEL ENVI ONMENT
(Air University, Maxwell AFB, Ala.)
Air University Quarterly Review
See also In (Air University, School of Aviation Medicine,
Reports on Space Medicine - 1958, Feb. 1958 (F)

10(2):

R ndolph AFB, Texas

ABSTRACT:
By necessity, man willfhave to bc incorporated ar an integral :omponent in systems designed for extended space operations.
Together with the other
principal components, he will be subjected to extensive and systematic testing
for reliability determinations.
The need for such testing is occ asioned not so
much by a lack of information on human limitations as by the lac, of information
on the interactions of these inherent limitations with the condit ions man will
experience it, space.
Since these interactions are somewhat uniqje, a brief
discussion of the presently ob'ious conditions peculiar to a closed ecological
system in-space and of certain relevant human limitations will s rve to indicate
what man's performance will have to tolerate. .

315
Hauty, G. T.
1959
HUMAN PERFORMANCE IN SPACE
In Gantz, K. J., ed., Man in Space
(New York: Duell, Sloan, & Pierce, 1959) Chap.

7
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Hauty, G.T.
1960 PSYCHO-PHYSIOLOGICAL PROBLEMS OF MANNED SPACE VEHICLEZ.
In (School of Aviation Medicine, Brooks AFB, Texas) Lectures in
Aerospace
Medi.cine, 11-15 January 1960

317
Hawkes, it. 1958
Aviation Week

WEIGHTLESSNESS CRUCIAL SP.ACEMAN FACTORq.
68(5):50-51, 53, 55, 57; Feb. 3, 1958

ABSTRACT:, Describes work being dont at the Aero Medical Field
Laboratory's
Biodynamics Branch - Holloman AFP, New Mexico.

318
hawkes, R.
1958
WEIGHTLESSNESS CRUCIAL SPACEMAN FACTOR
Space Technology 1:8-10,,.April 1958

319
Hawkins, W.R.
1960
SPACE FLIGHT DYNAMICS -II. ZERO "G".
In (USAF School of Aviation Medicine, Brooks AFB, Texas) Lectures
in Aerospace
Medicine, 11-15 January 1960

320
Hellebrardt, F. A., & E. Brogdon
1938
THE HYDROSTATIC EFFECT OF GRAVITY ON
THE CIRCULATION IN SUPPORTED, UNSUPPORTED AND SUSPENDED POSTURES.
Amer.
J. Physiol. 123:95-96

321
Helvey, T. C. 1959 PROBLEMS OF GROUND SIMULATION OF LONG-RANGE SPACE FLIGHT
ENVIRONMENTAL CONDITIONS.
IRE Trans. Space Electronics and Telemetry
SET-5 (2):57-60, June, 1959

322
Helvey, T.C.
1960
MOON BA
(New Y rk . John F -- Rider, Inc.)

TECHNICAL
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Hendler, E. & L.J. Santal4aria 1961 RESPONSE OF SUBJECTS TO SOME CONDITIONS OF
A SIMULATED ORBITAL FLIGHT PATTERN
Aerospace Medicine 32(2): 126-133
ABSTRACT: Some of the physiological responses of subjects wearing ventilated
full pressure suits and exposed to pressure and thermal pcofiles characteristic
of extreme conditions of orbital flight patterns were presented.
No significant
physiological stress was evidenced in subjects exposed to a modified thermal
profile, except for the sweating response of one subject.
Exposure of experienced
subjects to long duration thermal loads simulating relatively severe postlanding and' full thermal profiles resulted in premature test termination when
ventilating air temperature was more than a few degrees above initial mean skin
temperature.
(Author)

324
Henry, John

1048

Rocket lIews Ltr.
ABSTRACT:

SPECULATIONS ON SPACE TRAVEL:
2:6-9, Oct.

PART A

1948

Discusses the problems of acceleration,

oxygen, gravity, cosmic

rays, ultra-violet rays, food and water.
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Henry, J. P., E. R. Ballinger, P. J. Maher & D. G. Simons
C." THE SUBGRAVITY STATE DURING ROCKET FLIGHT.
J. Aviation Med. 23:421-432, Oct. 1952.

1952

ANIMAL S.TUDIES

SUMMARY:
1. Pulse, respiration, electrocardiogram and arterial and venous pressures have each been telemetered from one or more of seven anaesthetized primates
in four V2 and three Aerobee rockets during subgravity periods lasting for two
to three minutes.
There was no evidence of a significant disturbance of the
cardiovascular or respiratory systems.
2. Photographic records of the performance of five mice have been made
through two to three minute periods of subgravity. As long as a foothold was
available to the animals they did not appear seriously disturbed.
In all cases
the animals ran and Jumped normally immediately following resumption of an
orienting gravity stress.
3. The weight of evidence suggests that in currently attainable durations
of two to three minutes the subgravity stzite wili not lead to any serious
psychophysiological difficulties.
4. Investigation of the effects of subgravity states lasting for hours or
days must await the development of orbital rockets
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PHYSIOLOGICAL LABORATORIES IN ROCKETS.
1955
Henry, J.P.
Astronautics, 2:22-26
See also Bull. Med. Res. 10(3):2-4, 1956
4
Photos and descriptions of the equipment .astallation in an
ABSTRACT:
Aerobee rocket used for upper-air research with live monkeys and mice.

327
PHYSIOLOGICAL LABORATORIES IN ROCKETS
1956
Henry, J. P.
Bull. Med. Res. 10(3):2-4
See also Astronautics 2:22-26, 1955

328
HUMAN
1957
Henry, J.P., G.A. Eckstrand, R.R. Hessberg, D.G. Simons, et al.
SATELLITE.
MANNED
A'
FOR
PROGRAM
DEVELOPMENT
AND
RESEARCH
FACTORS
(Air Research and Development Command, Baltimore, Md,) ARDC TR 57 160,
ASTIA AD-136 410.
Oct. 1957.
in
ABSTRACT: This report presents a brief summary of the "state-of-the-art"
space
in
man
human factors research and development in providing a functioning
flight. An estimate that man can now be sent out into space for two hours is
based upon present knowledge of such factors as: habitable atmosphere; accelera
tion; weightlessness; thermal radiation; escape; isolation and confinement;
presentation and processing of information; work place layout; crew skills;
In the above factors, areas of the
selection and training; and motivation.
unknown are indicated and estimates of time neededto achieve significant
progress are made.

329
PROJECT MERCURY, STATUS OF THE ANIMAL TEST PROGRAM
1960
Henry, J. P.
Working Paper No. 158, NASA Space Task Group,
Mercury
NASA Project
Langley Field, Va.
ABSTRACT: Outlines the origin and purposes of the animal test program,
details of the Mercury capsule animal program underway at AMFL, HAFB, prelaunch
facilities at Cape Canaveral, operational aspects, information anticipated
from the animal flights, and future research possibilities of the program.
the
Appendices contain the animal-monitoring and flight-data plans and list
personnel

involved in

the animal program

-
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Henry, J.P. & J.D. Mosely 1961 THE MERCURY ANIMAL PROGRAM
(Paper, IAS-ARS Joint NatI. Meeting, June 13-16, 1961, Los Angeles,
Paper no. 61-158-1852, 17 pp.

Calit.-Y.

Included
ABSTRACT: A report is presented on several aspects of the MR-2 flight.
responses
are the dynamic considerations and the physiological and psychological
of the subject to flight stress.
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Henry, J. P., W. S. Augerson, R. E. Belleville et al 1962
OF WEIGHTLESSNESS IN BALLISTIC AND ORBITAL FLIGHT.
Aerospace Medicine 33(9):1056-1068, Sept. 1962.

EFFECTS

ABSTRACT: This is a statement of conclusions made by the authors after
The weightless state was observed
studying data on weightlessness.
orbiting rocket flights and related
and
ballistic
and
aircraft
during
to the results of the Mercury MR-2, 3, 4, MA 5, 6, and 7 flights.
(1) Orientation is
The authors state the following conclusions:
If a
no problcm if stationary objects can serve as references. (2)
subject is attached to his work area, he cmn perform complex visualmotor coordination tasks for long periods of time. (3) The weightless
state does not affect respiration, digestion, eating, and micturition.
The weightless state does not affect the circulation system to
(4)
a very great degree.
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1959 AMAL BIOPROBE PROJECT: EFFECT OF SIZE OF REINFORCEMENT
Herrick, R.M.
UPON OPERANT RESPONSE RATE
U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR83 April 14, 19.5
ABSTRACT: In order to study the physiological and psychological ,effects of
prolonged exposures to the weightless state, the orbita.l and space flight project
included plans for exposing =mal1 mammnals (white rats) to zero gravity in an
In working toward this goal, one of the principal areas
orbiting satellite.
This report presents a study
of study is the evaluation of animal performance.
undertaken to determine how the response rate of water-deprived rats varies as
The data of this
a function of the amount of water procured by each response.
study will help in providing an estimate of the number of reinforcements of a
given size that can be delivered to a rat in various operant conditioning
experiments before the rat's response rate decreases as a result of approaching
satiation.
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Herrick, R.M. 1959 AMAL BIOPROBE PROJECT: FEASIBILITY OF USING DAILY LONGDURATION PERFORMANCE PERIODS FOR RATS IN BIOPROBE

(U.S.

Naval Air Development Center, Johnsville,

Pa.)

NADC-MA-LR85

May 13,

1959

ABSTRACT: The bioprobe program is designed to evaluate the effects of the zero
G condition of an orbiting satellite upon the behavior of two rats within the
Because of the two-three week term of the proposed outer space expersatellite.

iment, it would be desirable to increase the daily experimental period in the
satellite beyond that ordinarily used in animal behavior experiments on the earth
and thereby obtain more data within the alloted time. Thus, instead of the
usual daily experimental period of an hour or two, a daily period of six or
eight hours would be preferable. The experiment described in this report was
performed in order to (a) determine the feasibility of a six or eight-hour
daily experimental session with positive reinforcement provided under a variableinterval limited-hold schedule of reinforcement and (b)-to uncover the character-,
istics of such long-duration experimental sessions. The results imply (a) that
it will be possible to require a rat to perform under a variable-interval limitedhold schedule for several hours daily and (b). that it would probably be desirable
to space the performance periods to correspond as closely as possible to the
"normal" cyclical periods of the rat.

334
BEHAVIORAL AND PHYSIO1959
Herrick, R.M., G.H. Kydd, & R.L. Fenichel
LOGICAL EFFECTS OF EXPOSURE TO A SIMULAIED jUNO II ACCELERATION PATTERN.
(Aviation Medical Acceleration Laboratory, Naval Air Development Center,
Rept. NADC'-MA-5913, 21 Sept. 1959, ASTIA AD 230 005.
Johnsville, Pa.)
ABSTRACT: The purpose of the present experiment was to determine how
'exposure to a simulated acceleration pattern of the Juno II missile system
affected the subsequent behavior of rats. The findings of the experiment
indicate that, within the limits of the simulation, exposure to the accelera-

tion pattern will not detrimentally affect rats either physiologicall) or
behaviorally. This means that in an analysis of the results of a biosatellite
ctudy designed to evaluate the influence of zero G upon behavior the fact that
the rats were exposed to the Juno II
(Author)

acceleration pattern may be ignored.

335
A DISPLACEMENT-SENSING CONSTANT-TORQUE
1961
Herrick, R. M., & P. Karnow
(Naval Air Development Ctr.,
IN SATELLITES.
USE
FOR
DESIGNED
LEVER
RESPONSE
NADC-MA-6105, 3 Apr. 1961 . ASTIA AD 255 595.
Johnsville, Pa.)
This report describes an animal response lever mechanism which (a)
ABSTRACT:
senses the displacement of the lever resulting from each press, (b) requires a
constant torque throughout the total excursion oi the lever arm, and (c) maintains the same torque characteristics under G. Calibration devices and techniques
developed to evaluate the lever mechanism indicate its usefulness as a tool for
the study of the effects of acceleration

--

including zero G

--

on behavior.
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Sample data on (a) lever-pressing rate, (b) frequency-displacement distributions,
(c) characteristics of individual responses, and (d) the order of occurrence of
different responses indicate the variety of data obtainable and the depth of
analysis possiule with the response mechanism.
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Herrick, R.Mý 1962 LEVER DISPLACEMENT DURING CONTINUOUS REINFORCEMENT AND
DURING A "DISCRIMINATION"
(Naval Air Development Center, Aviation Medical Acceleration Lab.,
Rept. no. iIADC-MA-6209, July 23, 1962

Johnsville# Pa.

ABSTRACT: In order to evaluate the influtr.ce of zero g or above-normal g on
motor behavior in an animal, the normal motor behavior is required as a basis
Measurement was taken by the displacement of the T-bar
for measurement.
Although
handle during continuous reinforcement and during a discrimination.
decreased motivation reduced the rate of lever-pressing, it had negligible
effects on the distance the lever was pressed.
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1957
Hersey, I.
Astronautics,

DOG IN SPACE.
Dec.
2(5):30-31,84.

1957

ABSTRACT: The launching of a 1120 pound Sputnik II satellite carrying a dog
is discussed. Aside from the data which the satellite can accumulate at very
high altitudes, studies of the dog may produce significant information about
cosmic ray effects and weightlessness once it is successfully returned to
earth. The experiments involving the dog are largely physiological, anil
directed toward learning the mechanics of protecting living beings in space.
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Hersey,

1.

1959

THEY FLOAT THROUGH THE AIR.

Astronautics 4(2):42, 7 Feb. 1959.

perABSTRACT: In studying the effects of short periods of zero gravity on human
Air
Wright-Patterson
Laboratory',
Medical
Aero
Force
formance and behavior, the Air
subpermit.human
to
Force Base, Ohio, has used a Convair C-131B transport plane
periods lastweightless
for
kind,
any
of
restrain
without
freely,
float
jects to
high, 10
feet
6
over
ing from 12 to 15 sec. The C-131B provides space a little
human
as
problems
feet wide, and about 25 feet long, and-permits-study of -such
orientation aid movement,
zero-G corditions.

as well as studies of manipulative performances,

under
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Hertzberg, H.T.J.
1960
THE BIOMECHANICS OF WEIGHTISSNESS
Aircraft and Missiles 3:52-53, July 1960

34t;

Hess,

W.H. & E. Konnecci
EXPERIMENTATION

In:

Proceedings of the IAS Aerospace Support and Operations Meeting, p. 76.
(Instit. of Aerospace Sciences, In. New York; Assisted by LAS Aerospace
Technology on Support, Orlando, Fla.) Dec. 4-6, 1961

1961

APPROACH TO REDUCED GRAVITY STUDIES FOR HUMAN

ABSTRACT: A series of tests was devised to measure performance in some areas
in which the effects of reduced gravity could be most realistically simulated by
balloon suspension.
These tests required the positioning of the arm and hand
with limited visual feedback and the application of force in a variety of body
positions in which traction between feet and floor was a-kmiting factor on the
amount of force that could %e applied.
The tests were admir!i-stered to a variety
of subjects under both simulated reduced gravity and normal gravity conditions.
The feasibility of the approach described was clearly demonstrated.
Because
tho studies covered were of a pilot nature based upon a limited number of subjects
and a restricted sampling of tasks, further studies using these techniques should
yield broadened-base data for comparison with the data already obtained by this
and other techniques.

341
Hess, W. H., & E. B. Konecci
1961
APPROACH TO REDUCED GRAVITY STUDIES FOR
HUMAN EXPERIMENTATION.
(Douglas Aircraft Co., In:., Santa Monica, Calif.)
Engineering Paper No. 1189, Sept. 14, 196'.
ABSTRACT:
An apparatus for simulating reduced gravity is described.' The subjects
were attached by a harness and suspended from three helium-fillod balloons..
This
effectively reduced the force of the subject against the floor. Tests that were
given are as follows:
(1) marking a target by blind p,'sitioning, (2) pulling
against reduced traction, (3) pushing against reduced traction, (4) pulling with
the body against reduced traction, and (5) applying torque against reduced traction.
Results shoved that in marking a target the mean Positioning error
increased with the number of trials under simulated reduced gravity.
The results
of the force and torque tests show a decrease in efficiency under simulated
reduced gravity, and it appears that the results under normal conditions may be
useful to predict performance under reduced gravity. The significance of these
results to extraterrestrial activities is discussed.
(Aerospace Medicine
33(l1):1397-1398, Nov. 1962)
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Hill, P.R. & E. Schnitzer 1962 ROTATING MANNED SPACE STATIONS
Astronautics, 7 (9): 14-18. Sept. 1962.
There are many potential uFes of manned space stations, including
ABSTRACT:
(1) gravity research, (2) launch-platform experiments, (3)
the following:
space-systems environmental research, (4) communications, (5) earth observation,
shows that few applications involve
This list
and (6) astronomical observation.
Presented is a graph defining the rotational
a requirement for artificial gravity.
characteristics needed in conjunction with interpretation of physiological
Elementary forms (cross, rim, flywheel, cylinder,
responses (comfort zone).
axial modules, in plane modules) considered for space stations are evalated
and diagrammed.
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FLYERS DESCRIBE FLOATING IN AIR
1957
lillaby, J.
Sci.. Disjest, Vol. 41, Feb. 1957

344
1956
Hitthcock, F.A.
J. Astronautics 3(2):41-42,

PRESENT STATUS OF SPACE MEDICINE.
51-52

In addition to suitable environment in cabin of space ships, there
ABSTRACT:
are certain unavoidable physiologic stresses which must be tolerated, including
accelerative forces incident to take.-off from earth, effects of gravity free
state, hazards involved in exposure to cosmic radiation and possibility of
collision betveen space ship and meteorite; from physiologic and medical standpoints there seems to be no insuperable obstacles to space flight

345
Hitchcock, F. A.
SPACE FLIGHT.

SOME CONSIDERATIONS IN REGARD TO THE PHYSIOLOGY OF
1956
Astronautica Acta 2:20-24

The physiological stresses that will be encountered in space flight
ABSTRACT:
Exposure to barometric pressures lower than 47 mm Hg (63,000
are considered.
feet) will produce all of the harmful effects that would occur in a vacutim.
Therefore from a physiological viewpoint any flight above 63,000 fee, may be conIn such flights sealed-cabins provided with an air
sidered as space flight.
While compressed, liquid or
conditioned artificial atmosphere must be used.
chemical oxygen might be satisfactory for flights of short duration the biologiThermal stresses,
cal method of providing such atmospheres is probably the best.
Accelerative forces and cosmic radiation are some of the other factors which must
The physiological responses of living animals to a vacuum are
be considered.
It is concluded that none of these physiological problems is
discussed.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Mediunsurmountable.
cine Bibliography) (Technisch Documentatie en Informatie Centrum voor de
Rept. No. TDCK-16903; ASTIA AD-227 817;
Krijgsmacht, den Haag, Netherlands)
Feb. 1959)
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Hitchcock, F. A.
Modern Med.,

1959 SPACE MEDICINE
27(18):210-218,222,226-228.

15 Sept 1959.

ABSTRACT: A brief historical survey of early research of space medicine
in the United States is presented.
The engineer and the physiologist will
both have an import.nt function in the development of space travel.
The
engineer must develop three distinct types of space craft, all of which will
be different in structure and function.
The physiologist must concentrate
his efforts on the ypes of stress that passengers and crew will experience.
These stresses include: excessive acceleration, weightlessness, extreme
heat, explosive decompression, supply problems, and composition and pressure
of atmosphere.
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Holden, G.R., J.R. Smith, & H.A. Smedal
1961
PHYSIOLOGICAL INSTRU-MENTATION
SYSTEMS FOR MEASURING PILOT RESPONSE TO STRESS AT HIGH G AND ZERO G.
(Paper, 32nd Annual Meeting, Aerospace Medical Assoc., 24-27 April 1961,
Chicago, Ill.)
ABSTRACT: An airborne physiological instrument system reported in NASA TN
D-351 has been modified and additional tests have been made In.the University
of Southern California and ANAL centrifuges and in an F-104B airplaneý These
tests covered various levels of acceleration from zero to 8 g. The measureiments made w-re, in part: ECG, blood pressure, pulse wave, respiration rate
and volume, and carbon dioxide content of expired air. The data from a threelead electrocardiograph were recorded, us ng a unique balance transistor amplifier. Systolic and diastolic blood press res were measured using an automatic
sequencing occluding arm cuff and mic-roph ne stethoscope.
Pulse wave on the
wrist was obtained with a vasochromograph and a.c. amplifier.
Several methods
were used to measure respiration rate, and respiration volume was measured with
a wedge spirometer.
The expired air was nalyzed for C02 content with a very
much modified Bechman LB-I gas analyzer.
The quanitative effects of short
term periods of zero g on pilot control p rformance were determined by measuring the tracking accuracy, the equivalent analytical transfer function and
the physiological condition of a subject
n the rear seat of an F-104B
airplane being flown in a 60.80'second ze o g trajectory.
A tracking task
played back frrn a tape reco.der was presented to the subject on an oscilloscope.
The subject used a sidearm contro ler to attempt to wipe out his
tracking error.
A small airborne analog 4omputer computed the simulated
airplane's response to the control motion and changed the tracking display
accordingly.
The experim-ent was repeated and thus affords a direct comparison with a study of pilot control behavio previously conducted on groundbased simulator and centrifuge.
(Aerostace Med. 32(3):235, March 1961)
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Holden, C. R.
et al
1962
PHYSIOLOGICAL INSTRUMENTATION SYSTEMS
FOR MONITORING PILOT RESPONSE TO STRESS AT ZERO AND HIGH G
Aerospace Medicine 33(4):420-427, April 1962.

SUOIARY: A physiological instrumentation system capable of recording the
electrocardiogram, pulse rate, respiration rate, and systolic and diastolic
blood pressures during flight has been developed.
The recording of respiration
volume and exhaled carbort-dtoxide percentages as well as the nitrogen content
of the expired breathing air has been added for centrifuge use. This
instrumentation was designed for use during control' studies at varied levels
of acceleration in order to monitor the well-being of the pilot and at the
same time to obtain data for study of the relationship between his various
physiological functions and his performance capability.

349
'-62
MANNED SPACE FLIGHT
Holmes, B.
AIBS Bulletitt,12(5):56-59, Oct. 1962
ABSTRACT: Four National Aeronautics and Space Administratrion programs, Mercury
one-day missions, Gemini, and Apollo, are discussed together with expacted
The final phases of the Mercury program (orbital flight of
problem areas.
short duration) are intended to amplify and expand the basic data obtained
during the Glenn and Carpenter flights.
The one-day missions program will
extend the time of weightlessness and allow further assessment of the physiological effects of this phenomenon.
This extension is of prime importance
since during the lunar mission the astronauts will be weightless for some five
days.
The Gemini program will extend capability to orbital flight for two men
for approximately 10 days.
Aims of this program are to develop rendezvous
techniques ard gain further insight on the effect of prolonged weightlessness.
The fourth major program, Project Apollo, will be the logical culmination of
It is aimed at landing men on the Moon and returnthe previous three programs.
ing them to Earth. The problems raised by these programs are not insurmountable
and many of them can be recognized far enough in advance to perform the research
and development necessary to solve them.
35')

H,,xak, J.
1960 RECENT DEVELOPMENTS IN AVIATION MEDICINE
South Africian Med. J.
34(28):582. July 9, 1960.
ABSTRACT:
This is a summary of a paper presented at the Staff Scientific
Meeting of the South African Institute for Medical Research.
The meeting
was held at Johannesburg on March 8, 1960.
The three important factors
affecting space ships are presented and discussed. Those three factors
arf as follows:
the physical environment of space; apeed of space craft
ir relation to linear, anbular, and radial acceleration; and distance
s9ace craft will travel over and away from the earth.
There is also a
e'scussion of medical problems during a flight including weightlessness,
crientation, and the "break-off' phenomenon.
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Horak, J.
1960
SPACE MEDICINE.
South African Med. J. (Cape Town) 34(53):1117-1122,

31 Dec 1960

ABSTRACT:
Current space travel may be classified as being in a phase of
global space-equivalent flight, as defined by the combined factors of the
physiological and mechanical properties of the space environment, the speeds
attained in space flight, and the distances rockets travel over and away from
the earth.
The attendant medical problem are basically thosr of high altitudc
flight as we know it today, and most of the problems involved in true space
flight are encountered in the stage of global space-equivalent flight.

352
Houbolt, J. C.
VEHICLES.

1960
CONSIDERATIONS OF THE RENDEZVOUS PROBLEMS FOR SPACE
(Preprint No. 175A, Soc. Automotive Eng., Apr. 1960)

353
Howard, P.
1961
PHYSIOLOGICAL PROBLEMS OF SPACE FLIGHT
New Scientist (London) 10(231):106-108.
April 1961.
ABSTRACT: This is a presentation of the problems of acceleration, deceleration
and weightlessness during space flight.
Centrifuge studies have been the
source of most acceleration stLdies.
Controlled parabolic flight studlieq in
which the weightless state was sustained for about forty seconds have yielded
information on feeding, drinking and excreting waste products during weightless
ness and the effects of the weightless state on the nervous system.
Because
deceleration and acceleration have the same properties, the same precautions
must be taken to avoid exceeding the limits of tolerance.
Deceleration limits
during re-entry is discussed.

354
Humphries, J.
1957
SOME IDEAS IN ASTRONAUTICS'
Aeronautics, 35:41-42, Jan. 1957
ABSTRACT:
Si-mmaries of papers presented at the 1956 Congress Of the IAF in
Rome.
The papers were concerned with solar power for propulsion, biological
hazards of space flight, and effects of weightlessness
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Iazdovskii, V. I., E. M. Iuganov and I. I. Kasian
1960
USTANOVOCHNYI
REFLEKS INTAKTNYKH ZHIVOTHYKH V USLOVIIAKH NEVESOMOSTI
(Postural
Reflexes of Intact Animals Under Conditions of Weightlessness)
Izvest. Akad. Nauk S.S.S.R. Ser. Biol. (Moscow) 25(5):762-767,,Sept. Oct. 1960.
(In Russian).
ABSTRACT: The postural reflexes were studied in two white rats and two white
mice during a rocket flight involving a sevenfold increase in gravity and a
nive-minute period of weightlessness.
The animals were enclosed in a'sealed
cabin of the regenerative type with normal atmospheric conditions.
Food and
drink were freely accessible.
Individual and species differences were shown
for motor activity during weightlessness.
Within 40-45 seconds of weightlessness
the movements of the animals became less discoordinated, slower, and smoother.
Although the length of time necessary for full adaptation of postural reflexes
to weightlessness cannot be estimated at this time, the first signs of adaptation are manifested after 40-45 seconds

356
GY Satellite Panel 1958 IGY SATELLITE PANEL PROPOSES NATIONAL SPACE FLIGHT
PROGRAM
Astronautics 3:132, May 1958

BSTRACT: Reconsnendations for a five-year program costing about $150 million
nually include projects "centering on biological experiments crucial to the
eventual attainment of space flight; investigations of lunar gravity or mass,
gnetic field and atmosphere; planetary and interplanetary probes; determination of the astronomical unit (A.U.) now estimination of planetary masses
and their effects of the path of nearby space vehicles; and observation of an
instrumented re-entry body as it plunged into the planet's atmosphere."

157
ngram, W. T.
1957
ENVIRONMENTAL PROBLEMS CONNECTED WITH SPACE SHIP OCCUPANCY
In The Proceedings of the 3rd Annual Meeting of The Society of the American
Astronautical Society, New York
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Ingram, W. T.
1958
ORIENTATION OF RESEARCH NEEDS ASSOCIATED WITH ENVIRONMENT
OF CLOSED SPACES.
(New York University College of Engineeri.ng, N. Y.)
Rept. No. AFOSR TN-58-106; Contract AF 18(603)71; ASTIA AD-152 015
(Paper, American Astronautical Society in New York, Jan. 30, 1958)
ABSTRACT:
A study is being made of closed ecological systems and the engineering
techniques requisite to the handling, treatment,,and disposal or recycling of
materials appearing as wastes and by-products of human occupancy of the closed
space.
The study irdicates that temperature control, air motion development,
removal of particulate matter, elimination of odors and control of microorganism
populations may be feasible with modifications of present day comnercial equipment.
A train of materials can be established such that turbulent air from the
confined cabin would be drawn through an activated carbon filter, a millipore, or
deep bed filter, and chemical train for specific materials such as CH4, H2 S, etc.
By the time the air has passed through the train most of the gross impurities wili
have been removed.
This leads to the assumption that the room air' may provide the
purest source of water available in the confined ecological system.
The human bodw
itself, may act as a purific.tion plant and receive these materials through inhalation, skin, or oral intake, and detoxify them, if necessary, passing them out as
waste products.
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Isakov, P. K.
1955
PROBLEMS OF WEIGHTLESSNESS.
Nauka i Zhizn 22:17-20
Translated in Krieger, F. J., ed., A Casebook on Soviet Astronautics,
Appendix XX, pp. 229-239,
RAND Research Memo RM-1760, ASTIA AD 108 750, June 1956
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Isakov, P.
1958
ON LAUNCHING A SINGLE-STAGE GEOPHYSICAL ROCKET TO AN ALTITUDE
OF 450 KM ON AUGUST 27, 1958 Kr. Zvezda (USSR)
Sept. 2, 1958
(Air Technical Intelligence ctr., Wright-Patterson AFB, Ohio, Rept. No.
IR-1612-58, 1958)
ABSTRACT:
This paper discusses the flights of dogs in non-hermetic chambers
up to altitudes of 110 km, and in hermeticaily sealed cabins to an altitude of
212 km.
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Isakov, P.
1958
LIFE IN SPUTNIK
Astronautics 3(2):38-39, 49-50
ABSTRACT:
Problems involved in keeping living organisms in space-examined
by Soviet biologist, preventing escape of gases frcum liquids in orga~nisms by
combination of two methods-namely maintaining necessary barometric pressure
in chamber and use of specially designed clothing or space suits. Solar and
cosmic radiation studied; effects of acceleration on organisms of animals and
humans.
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Isakov, P. I.

1959 LIVING CONDITIONS ON ARTIFICIAL SATELLITES OF THE
EA•TH.
Iskusstvenn'vYe sputniki Zemli (Artificial Earth Satellites).
Chap. IV:44-59. Moskva. (translation)

ABSTRACT: This chapter of the monograph presents in the form of questions
and answers information on biological data of space flight.
Under discussion
of the medical and biological problems of man in space flight a basic problem
is that of acceleration and weightlessness

363
PROBLEM OF WEIGHTLESSNESS (USSR)
1961
Isakov, P.
Meditsinskiy rabotnik, 15 Aug. 1961, p. 3, cola.

1-4

Subjected to weightlessness, mice were found to suffer loss of coordi-,
ABSTRACT:
nation in movement.
However, with the vestibular nerve removed, the animals showThe role
ed no disruption of movement while in a state of weightlessness.
played by vestibular stimulation "indicated what form the training of astronauts,
should take to lessen the effect of disorientation."

364
luganov, E. H., I. I..Kasian and V. I. Iazdovskii
1960
0 HYSCRECHNOM
TONUSE V USLOVIIAKH NEVESO0OSTI
(Muscle Tone During Conditions of
Weigh tlessness)
Izvest. Akad. Nauk S.S.S.R. Ser. Biol. (Moscow) 25(4):601-606, July Aug. 1960.
(In Russian with English Sumnmary).
ABSTRACT: The nature and degree of change in the eye muscle tone of a rabbit
was investigated during alternating super- and sub-gravitational conditions.
Movements of the left eye were filmed duing tvcket flight (with accelerations
up to 6.5 g. and a weightless period of 5 minutes) from the moment of takeoff throughout the flight. Control experiments were done under laboratory
conditions employing a centrifuge, whereby the acceleration forces attained
were analogous to those in flight. The vertical displacement of the eyeball
during flight suggests a decrease of the tonic tension of eyi muscles during
weightlessness.
Displacement of the projection of the visual after-image
into distance during alternating super- and subgravitational states (oculogravic
and agravic illusion) is apparently caused by the vertical displacement of the
eyes, brought about by reflex stimuli from the otolith apparatus.

365
Iuganov, K. M., P. K. Isakov
et al
1962
MITOR ACTIVITY IN INTACT ANIMALS
IN CONDITIONS OF ARTIFICIAL GRAVITY.
In
Xx_, Akad. Nauk. SSSR (Siol) 3:455-460, May-June 1962 (Russian)
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Ivanova, M. P. and A. S. Barer 1962 SOVIET STUDIES IN THE EFFECTS OF
WEIGHTLESS AND PHYSICAL EXERTION
(Joint Publications Research Service, Office of Technical Services,
Dept. of Comrce, Washington, D. C., 10 Aug. 1962) Rept. No. JPRS14796.
Ivanova, H. R., "Changes in the Biopotentials of the Human Brain
ABSTRACT:
in Connection with Physical Work," pp. 1-15.
Barer, A. S., "brhe After-Effect of Singly and Repeatedly Acting Antripetal
Accelerations on the Higher Nervous Activity of Animals,"pp. 15-30.
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SJacobs, H.L.

1960 THE LACK OF BEARING CONTACT AND THE, PROBLEM OF WEIGHTLESSNESS:
THE EFFECT OF PAST EXPERIENCES ON HUMAN PERFORMANCE ON A FREE-ROTATING,
LOW-FRICTION TURNTABLE
&m. N.Y. Acad. Sci., v. 84, Art. 9, Sept. 30, 1960, pp. 308-328

Investigations were conducted on the performance of liberal art
ABSTRACT:
students, swimmers, and engineers in the absence of bearing contact was investigated
Selection of the subjects was made on
on a low-friction, oil-bearing turntable.
the basis of differences in past experiences and training considered relevant to
Consequently, the liberal arts students were
the performance of the tasks.
considered naive because they had not had any college or high school physics
courses. The swimmers also had no training in physics but had experience with
the type of arm and leg control of body movements generally applicable to the no
bearing contact situation. Because the engineering students had completed one
year of college physics plus courses in statics and dynamics, they were ciassif'ed
During the test, each subject was required to
as conceptue!ly sophisticated.
perform the following tasks: (1) in the standing position with the turntable
stationary, but free to rotate, make one complete turn without shifting the
(2) in the standing position with the turntable spinning, to
feet or jumping;
A hand-held gyroscope was available
stop the rotation as quickly as possible.
for use by the students.
After ubservin. the pcrf2ý.n'.arce of the students, It
was con cluded that (a) college students learned to perform equally well in this
situation; (b) engineering students were not able to make efficient use of their
familiarity with mcchanics to aid in the performance or understanding of the
-tasks; and (c) engineering students we-re able' to use their knowledge of mechanics
to understa-'d the use of a hand-held gyroscope as a tool in these tasks

368
ADVANCES IN THE ASTRONAUTICAL SCIENCE.
1960
Jacobs, H.L. & E. Burgess, eds.
.l..
UT (New York: Macmillan, 1961)
ABSTRACT: Proceedings, AAS Sixth Annual Meeting, New York, Jan. 18-21, 1960.
Contents include: White, S.,D.D. Flickinger, T.V. Helvey, A. Mayo and B. Rowen,
"Panel Discussion: Man in Space, When?", Pp. 37-69.
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Jakubski, Z.
1962 THE WORLD'S FIRST
(PERVYI V HIRE GRUPPOVOI POLET V
ITOGI)) )
(Space Technology Laboratories, Inc.,
Nov. 1962)
In: Pravda, no. 295(16151), Oct.

TANDEM FLIGHT IN SPACE (BASIC RESULTS)
KISMICHESKOE PROSTRANSTVO
((OSNOVNYE
Redondo Beach, Calif., Trans.
22,

1962,

pp.

no.

70,

1-3

ABSTRACT: During the Vostok 3 and 4 space flights, experiments in weightlessness
were conducted.
Nikolaev floated in the capsule for a total of 3.5 hours and
Popovich for about 3 hours.
During that time, they felt fine, conducted
observations, and communicated with the ground by means of microphones.
They
also conducted several experiments within the capsule.

370
1960
Johns,T. R. and S. Thesleff
EFFECTS OF MOTOR INACTIVATION ON THE CHEMICAL SENSITIVITY OF
SKELETAL MUSCLE
Acta physiol. scand.,
ASTIA AD 262 290

51:136-141,

1961

ABSTRACT: In order to determine whether the lack of motor nerve impulses
without denervation per se, alters the chemically sensitive area in
skeletal muscle, the size of the ACh-sensitive areas in muscle fibres of
cat tenuissimus were measured after isolation of the motor neurones
by severence of the dorsal roots below a lower lumbar cord transection.
The sensitivity of the individaal muscle fibre to ACh was rdetermined by
iontophoretic micro-application of the drug, and by intracellular recording of the potential charge.
The frequency of miniature end-plate
potentials, their amplitude, and their time course, were unaffected by
the isolation procedure.
The procedure also caused little
increase in
the size of the ACh-sensitive surface.
Therefore, inactivation per se
did not alter the chemically sensitive area.
(AUTHOR)
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Johnson, G.E., J. Serrano, and E.Z. Levy
1959
APPLICATION OF SKIN
RESISTANCE IN PSYCHOPHYSIOLOGICAL STUDIES.
(Wright Air Development
Center, Aerospace Medical Lab., Wright-Patterson AFB, Ohio)
WADC TR 59-688, Dec. 1959.
ABSTRACT: The usefulness of measuring changes in skin resistance as a device
to detect the impairment of consciousness in personnel whose work requires
maximum alertness was investigated during isolation, in flight, under acceleration, under the influence of drugs, and other conditions.
These experiments
have determined that the use of skin resistance for monitoring of consciousness
is promising, however, further studies are necessary before this method may be
used as an operational tool.
The effects of temperature and environmental
changes must be eliminated, and the patterns of skin resistance must have
better quantification.

372
Johnson, S.P.
1960 PLANT GROWTH UNDER NEAR-ZERO GRAVITY
Paper: 31st Annual Meeting of the Aerospace Medical Association, Americana Hotel,
Bal Harbour, Miami Beach, Fla., May 9-11, 1960
ABSTRACT: Closed ecological systems of space vehicles or stations will probably
make use of algae or broadleaf plants for food and oxygen production. Apparently,
plants in general do not have a special requirement for a gravitational field.
The algae are largely oriented by the light source.
The broadleaf plant above
ground is oriented by light in the blue end of the spectrum. Root systems seem
to respond more to oxygen tension and moisture levels in the soil than to gravitational fields.
Several cabinets have been designed to study the plant requirements for gravity. Germinating seeds and plants are illuminated with blue, red
and white light from below. Results of these experiLonts are presented.
The
problem of moisture supply appears to be a major one.
A cabinet has been designed
to study this problem.
Preliminary studies have shown that pressurized aerosol
feeding of the root system overcame the problem of supplying moisture to the
root system. However, return of the aerosol spray to the system has not been
solved.
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Jones, D.C., J.H. Shaw, et al 1961 PRELIMINARY INVESTIGATION OF INTERPLANETARY
LUNAR AND NEAR PLANET ZNVIRONMENTS AND METHODS OF SIMULATION
ieronautical Systems Division, Wright-Patterson AFB, Ohio)
ASD TR 61-267
July 1961
ASTIA AD 268 791
ABSTRACT:
Summaries of the natural environments of Mars', Venus, the Moon and
interplanetary space are presented.
The primary induced environmental stresses
associated with thermal radiation, cosmic atomic and subatomic radiation, meteoroid particles, vibration, shock, acceleration, and low pressure are described
for operation near the above bodies including range of anticipated values and
methods of simulation. Additional simulation techniques associated with temperature, heat flux and atmospheric composition are discussed.
An environmental test
philosophy -nd a summary of heat transfer characteristics of high speed vehicles
are included.
Important areas not covered in this report are combined, induced
environments associated with atmospheric entry and biological effects and nuclear
reaction radiations.
(Author)
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Jones, E. W.
1962
WHAT DOES "WEIGHTLESSNESS"
Space Aeronautics 38(5):65-67, Oct. 1962
-

REALLY MEAN

.... A discus sio-is-spresenteof- the--dynamic-aspects- of - suborb-ita.-,--orb-i-tal}and escape flight in relation to weightlessness and gravity, with detailed calculations and formulas.
When a body is exposed to the gravitational acceleration
towards the Earth's center, and the rate of change of the velocity of fall is
equal to g, the body is in free fall and in a state of null gravity.
In a suborbital flight during re-entry, the body of a 161 pound astronaut may reach a
weight of 1760.9 pounds.
If the rate of change of velocity exceeds acceleration
due to grzvity the astronaut may take on negative weight.
In an orbital on a

_---ABSTRACT:
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true spherical path there is a weightless state because there is no net stress or
strain on the body in respect to the Earth's center or a point along the orbit
Zero gravity can not occur in these circumstances, but can only be found
path.
at a point where the gravitational field of one body cancels that of another such
Problems of orientation of the astronaut in relaas between the Moon and Earth.
(Aerospace Medicine 34(3):276, March
tion to gravitational forces are discussed.
1963)
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1963
MEDICAL PROBLEMS RELATED TO SPACE TRAVEL.
Jongbloed, J.
LESSNESS.
Nederl T. Geneesk 107:1086-1087. 15 June 1963 (Dut)
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Kalitinsky, A.
1963
NOVA LAUNCH VEHICLE DESIGN STUDIES
(Paper, American Astronautical Society Symposium on the Exploration of
Mars, Denver, Colorado, June 6-7, 1963)
Preprint No. 5.

ABSTRACT: The NOVA design studies currently being conducted under the
direction of the Marshall Space Flight Center are aimed at defining the
most desirable launch vehicle for the heavy space missions of the 1970's.
To help make these missions technically and economically feasible, NOVA
must achieve a big step forward in payload capability and cost ef'ectiveness. The task of assembling, in Earth orbit, manned Mars expeditions
weighing several thousand tons favors launch vehicles in the million pound
payload class. Significant cost reductions can be achieved by recovery and
re-use of high cost components or complete stages.
Representative NOVA configurations developed by General Dynamics/ Astronautics and Martin/Baltimore,
the NOVA Study contractors, are described in this paper.
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Kama, W. N.
1961
SPEED AND ACCURACY OF POSITIONING WEIGHTLESS OBJECTS AS A
FUNCTION OF MASS, DISTANCE, AND DIRECTION.
(Wright Air Development Division,
Wright-Patterson AFB, Ohio) WADD TR 61-182; ASTIA AD-260 131; March 1961
ABSTRACT: Human performance in positioning weightless objects was investigated
experimentally using an air-bearing frictionless table. The subjects moved each
four masses (1000, 3000, 5000, and 7000 gram) various distances (10,20, and 40
cm) in each of two directions over this frictionless table in response to paired
light stimuli. The 'responses were accomplished in complete darkness after the
lights were extinguished.
Results were analyzed in terms of constant and absolute
errors of positioning, and response time. From the investigation, we concluded
that:
(1) Mass has little
effect on the accuracy of positioning. There is some evidence,
however, that response time increases with increase in mass.
(2) Di.stance is a significant variable affecting the direction of error, accuracy,
and speed of positioning responses.
Response time increases, and accuracy decreases
with distance.
(3) Pirection of movement is a significant variable affecting constant error,
absolute error, and speed of positioning responses.
Subjects tend to undershoot
the ma-rk in near to far movements.
(AUTHOR)
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Kama,

EFFECTS OF SIMULATED WEIGHTLESSNESS UPON POSITIONING RESPONSES
1961
W.N.
'(Aerospace Medical Labs., Wright-Patterson AFB, Ohio) Proj. no. 7184,
ASTIA AD 277 288.
ASD Techn. Rept. no. 61-555, Dec. 1961.
Task no. 718406.

ABSTRACT: The speed and accuracy of positioning movements as functions of
distance, direction, and mass were investigated under simulated weightless
Subjects seated on a'frictionless device made blind positioning
conditions.
movements by sliding each of two frictionless masses (1000 to 7000 grams).various
Both speed
distances (10, 20, and 40 cm.) either left to right or near to far.
and accuracy decrease with distance; left to right, movements decreases with inWith minor exceptions, the effects are similar to those noted when
creased mass.
The responses of fixed subjects were
fixed subjects position weightless objects.
slower, but more accurate, and were not affected by the variable of mass.

379
SOME PHYSIOLOGICAL REACTIONS IN MAN UNDER
1962
Kas'ian, I. 1.
CONDITIONS OF THE ALTERNATING EFFECT OF OVERLOADING AND TEIGHTLESSNESS.
6:896-908, Nov.-Dec. 1962 (Russian).
Izv. Akad Nauk SSSR (Biol.)

380
ANALYSES OF HUMAN MOTIONS IN ORBITAL SPACE.
1962
Kasten, D. F.
(Papet, 33rd Annual Meeting of the Aerospace Medical Assoc., ChalfonteHaddon Hall, Atlantic City, N. J., April 9-12, 1962)
ABSTRACT: A qualitative review is made of some seldom considered human factors
Discussion
problems which may confront a weightless worker in a space environment.
is based on inflight zero gravity research, mathematical analyses of human motion
Topics
in earth orbits, and computer simulation studies of orbital rendezvous.
covered include: human locomotion and rotation in a weightless, frictionless environment; human factors and engir'eering considerations for the design of rotating
space stations; problems involved in tethering a space worker to his vehicle; and
some misconceptions about the weightless state. Some implications are suggested
for future space efforts.
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I. EMBRYONIC
ORGAN AND TISSUE CULTUPES.
1962
Katzberg, A.A. & L.H. Mori
CHICK HEART AND HUMAN CELL CULTURES.
In Prince, J.E., ed., Biologic Systems of Discoverer Satellites XXIX
(School of Aerospace Medicine, Brooks AFB, Texas)
and XXX.

ABSTRACT: Living embryonic chick hearts were placed aboard Discoverer satellite
to observe the effect that exposure to stress factors of a flight in space

,/
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could have on a whole organ. Human cell cultures were also studied during the
It was concluded that the viability and
flight of the Discoverer satellites.
were not impaired by any of the stress
hearts
these
of
function
the physiologic
factors that were encountered in space flight. Human cell cultures for both
On being
Discoverer satellites XXXIX and XXX showed no obvious degeneration.
(STAR)
subcultered, those from Discoverer nmr shoved normal proliferation.
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HUMAN FACTORS LUNAR STUDIES.
1959 SR-183 LUNAR OBSERVATORY.
Kester, S.G.
(Boeing Airplane Co., Seattle, Wash.)
INITIAL PARAMETRIC ANALYSIS.
II.
Rept. no. D7-2444, Astia AD-232 322L, 30 Sept. 1959
Prqsents working charts for an initial study of human factors
ABSTRACT:
engineering problems associated with space exploration. Qualitative
relationships are developed for parameters considered necessary for study
in support of a manned extraterrestrial station. The moon serves as an
Although the parameters emphasize human factors, the charts are
example.
intended for general utilization and will be useful for equipment and facilities
design for manned extraterrestrial systems.
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1962
King, A. L.
Amer. Jour. Phys.

WEIGHT AND WEIGHTLESSNESS
'U:387, Nay 1962.

384
King,

PHYSIOLOGICAL EFFECTS OF POSTURAL DISORIENTATION BY TILTING
1960,
B. G.
(Paper, 31st Annual Meeting of the Aerospace Medical
DURING WEIGHTLESSNESS.
Association, Americana Hotel, Sal Harbour, Miami Beach, Fla., May 9-11, 1960)

ABSTRACT: Decerebrate pigeons are useful exper'imental preparations for studying
both static znd dynamic postural reflexes. The principal advantage of the
decerebrate is that it is less readily distracted than the normal pigeon and gives
When postural orientation
clean-cut reflex responses appropriate to the stimulus.
the pigeon reacts
tilting,
by
disturbed
is
field
gravitational
the
to
in relation
oriented
normally
is
head
the
that
so
position
and
movement
compensatory
a
by
If the head
in relation to gravity, regardless of the position of the body.
is fixed, compensatory eye movements and positions result. The semicircular
canals do not participate in eliciting postural compensatory poses. This presentation reports results of experimental observations on the effects oý postural
Advantage was taken of
disorientation during short periods of weightlessness.
pigeons for study
decerebrate
in
reflexes
postural
tonic
the suitability of the
Observaflights.
weightless
during
otolith
utricular
the
of
of the functioning
three
approximately
decerebrates
four
on
and
pigeons
normal
on
made
were
tions
weeks following operation. Responses to tilting were noted and were recorded
photographically during the control and weightless phases of the flights.
These responses are compared and interpreted, and illustrative sequences of the
motion picture records presented.
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King,

1961 WEIGHTLESSNESS. TRAINING REQUIREB.G., C.T. Patch, & P.G. Shinkman
(U.S. Naval Training Devices Center, Port Wash, N.Y.)
MENT'S AND SOLUTIONS.
ASTIA AD 259 512.
Contract N61339-560, NAVITRADEVCEN 560-1, March 1961.

Physical principles and biological mechanisms relevant to hum.in performABSTRACT:
ance under conditions of weightlessness have been explair-d in order that the
trainee can develop an appreciatiqn of how the unaccustomed environment will affect
Special empha-is has been given to (a) changes of man's center of
his behavior.
mass as various parts of the body are moved with respect to each other, and the
significance of CM of body movement, (b) the mechanisms of postural reflexes,
including experimental observations of response of pigenrs to postural disorientation by tilting during weightlessness, and (c) anticipated changes in the senModels have been proposed
sory input spectrum and implications of such changes.
as visual aids in providing for cognitive learning aspects of training. The
different effects of weightlessness on motor-perceptual and perceptual factors
have been identified and solutions proposed for separately training each of these
(Author).
effects.
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King, B. G. 1961
PHYSIOLOGICAL EFFECTS OF POSTURAL DISORIENTATION BY
TILTING DURING WEIGHTLESSNESS
Aerospace Medicine 32(2):137-140, Feb. 1961.

In a study of the labyrinthine function, observations on compensaABSTRACT:
tory poses were made on pigeons (both normal and decerebrate) in a C-131
airplane during normal and weightless flights. Both motion and still
picture records were made of responses to tilting, following rotation around
the various body axes, and were compared with responses made under normal
The results were discussed in terms of the contribution of
gravity conditions.
the utricular otolith in maintaining static posture of the body during conditions of weightlessness.
(Tufts)

387
King,

B.G. & M.C. Mans
1962
THE FEASIBILITY OF ESTIMATING THE ENERGY
EXPENDITURE OF ASTRONAUTS THROUGH PARTIAL SIMULATION OF WEIGHTLESSNESS
NASA contract NASr-170, Tech. Rept. 170,
(Operations Research, Inc.)
28 Feb. 1962.

38A-

Kislik, M.D.
1960
THE MOTION OF AN ARTIFICIAL SATELLITE IN THE NORMAL
GRAVITATIONAL FIELD OF THE EARTH.
In Kurnosova, L.V., ed., Artificial Earth Satellites
(New York: Plenum Press)
IV, 183-201

ABSTRACT:

This paper considers the problem of motion of an artificial satellite

.
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in the earth's normal gravitational field vithout taking into account the effect
of air resistance or anomalies in the force of gravity. The results can be
and for qualitautilized in calculating the orbits of high-altitude satellites
motion.
tive analysis of the effect of the earth's oblateness on satellite

4

(CARI)

389
IMPORTANT HEALTH
1959 OCCUPATIONAL HEALTH PROBLEMS IN SPACE FLIGHT:
G,.
Kit.se,
LABORATORY
MEDICAL
AERO
THE
AT
STUDIES
MAN-IN-SPACE
THE
IN
PROBLEMS
124(10): 717-719, Oct. 1959
Military Medicine

Problems related to man's survival in space are briefly reviewed and
ABSTRACT:
The primary objectives of space-medical research are to provide an
categorized.
environment, workspace, and sustenance for the space traveller that will allow
him to carry out his mission with maximum efficiency and protect him from
Basic requirements -- physiologic (meta olic
irreversible injurious body changes.
weightlessness, workspace, reduced
(isolation,
psychologic
environmental),
sensory environment), and requirements pertaining to protection (from radiation,
toxic chemicals and odors, noise and vibration, acceleration, natural infection,
disorientation) are outlined.

-•
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AN APPROACH TO THE PHYSIOLOGIC SIMULATION OF THE
1958
Knight, L. A.
Apr, 1958
J. Avia. Med. 29(4):283-28M,
NULL-GRAVITY STATE.
While'studying the physiological effects of prolonged weightlessness
ABSTRACT:
the similarities between the condition of a body floating in space and that of
a body floating in water were noted, and the conclusion was drawn that
It was
weightlessness is the absence of external forces acting on the body.
nullthe
in
observed
that
approaching
condition
assumed that a physiologic
in
subject
the
irmnersing
vision,
obscuring
by
simulated
be
gravity state could
the
in
him
positioning
and
cues,
proprioceptive
and
tactile
eliminate
water to
A preliminary experiment (three subjects acquaint
supine, head-down orientation.
ed with ccnditions of null-gravity) was conducted to investigate the matter of
spatial orientation during immersion in water, and to establish values for the
threshold of sensitivity of the otolith organ to change in position.

391
1951
ed.
Koelle, H.H.
McGraw-Hill
(New York:

HANDBOOK OF ASTRONAUTICAL ENGINEERING
Book Company, Inc.)

-
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392
1958
Konecci, E. B.
Aero/Space Engng.

HUMAN FACTORS IN SPACE FLIGHT.
17(6):34-48, June 1958

ABSTRACT: This paper lists possible human factor problem areas in space flight
physiological, human engineering,,and psycho'logicalunder three headings:
Space cabin requirenonts for the human operator are also listed with
social.
discussion of the following: cabin environment, decompression, cosmic radiation
and weightlessness.

393
Konecci, E. B.
SCIENCE, VOL.

1959
MANNED SPACE CABIN SYSTEMS.
I (New York: Academic Press, 1959)

ADVANCES IN SPACE

ABSTRACT:
Discusses the fundamental requirements for manned space flight,
including the human factors involved.
Reviews the possible physiological,
psychological and human engineering problems to be encountered in space flight
Under psychological factors emphasizes crew selection, confinement, isolation,
and performance.
Outlines the examinations and psychological tests given to
selected Project Mercury astronauts.

394
.Koshtoyants,
Pravda,

Kh.
1960
May 19, 1960,

TESTING SPACE SHIP CABIN
p. 4, cols. 1-5

ABSTRACT:
The pressurized cabin is the most important feature of the space
ship satellite.
Successful results have already been obtained in the regeneration of atmosphere.
Biologists are solving the metabolic problem by transforming the pressurized cabin into a closed system with constant temperature,
moisture, and atmospheric regeneration.
Acceleration and weightlessness affect
the nervous system, particularly its perceptive or receptory functions, which
can cause the coordination of an organism's physiological functions to break
down., (CARl)

395
Kositskiy, 'G. I.
1959
Zdorov'ye (Moscow)

MAN IN COSMIC FLIGHT
10:4-6, Oct. 1959

ABSTRACT:
The first section, entitled '"ow the Welght-of the Body Changes,"
deals with the physiological effects of weightlessness and high G forces, and
means of counteracting them with centrifugal force and special anti-G suits.
Sechenov's theory that brain activity is impossible without a continuous
flow of nerve impulses from the sensory organs is reviewed; the author states
that centrifugal force would provide the necessary vigorous stimulation of the
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sensory organs. According to recently obtained data on respiration and heart
function in experimental animals, the absence of gravity alone does not seem
to affect these functions in any special way; however, it is not yet clear how
the activity of the higher branches of the brain would be affected under
similar conditions.
The second section, entitled '"Insidious Dangers",
discusses the oxygen-carbon dioxide balance necessary for the smooth functioning of the human organism. The third section, "In the Zone of Cosmic Raoiation"
discusses the possible effects of cosmic rays on the human organism.
(CARI)

396
Kojitakii, C.1.
1960
CHEL3VEK V KOS14ICHESKU POLETE
(MAN IN SPACE FLIGHT) Zdorov'e (USSR) 10:4-6, 1959
(Air Technical Intelligence Ctr., Wright-Patterson AFB, Ohio)
Rept. No. ATIC-1419621, 17 June 1960.
ABSTRACT: The article deals with accelerative stress and other ecological
problems of Space flight.

397
Kositsky, G.
1961 NOTES ON THE PHYSIOLOGY OF FLIGHT
Moscow News, May 20, 1961
ABSTRACT:
The author discusses severla problems of man during space flight.
First among them is excess strain on the organism starting with acceleration.
The most effective protection is a special anti-excess-strain suit and an
adoption of the correct position. Weightlessness is a problem in space flight.
However, Gagarin's flight proved that man adapts quickly to weightlessness and
does not experience any particular inconveniences.
An inportant problem is
the maintenance of necessary living conditions in the ca in of a spaceship.
Short flights have simply used a chemical process but loiger flights will
use biological methods such as a closed-cycle system. TVe problem of protection
from radiation - hard x-rays and above all cosmic rays - is also difficult.

(CARI)

398
Kousnetzov, A. G. 1958 SOME RESULTS OF BIOLOGICAL E
AND SPUTNIK II.
J. Aviation Med.,
29(1l):781-784.,.....

RIMENTS IN ROCKETS

ABSTRACT: This is a review of Russian biological experimentation in space
flight as presented by A. G. Kousnetzov, Chief of the Ptysiology Department
of the Soviet Air Force Scientific Research E:xperimenta Institute of
Aviation in Moscow, in a paper delivered at the Third E rcpean Congress
of Aviation Medicine, Louvain, Belgium, in September 1948. Since 1949,
Soviets have been investigating the effects of space flight on animals

4
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The first and second phases of the study involved catapult launching and
parachute descent. The third phase culminated in anisal-rocket launchings

to a height of 473 kin. No major physiologic e-hanges resulting from the
experiments were observed in the anivuils. The launching of Sputnik 1I
carrying the dog, Laika, was a biological experiment to observe all, of the
conditions of space flight. Data concerning the condition and behavior
of the animal were successfully Lransmitted and received. No physto'n1'Zc

manilfestations of the effects of cosmic radiati~on on the animal were
discovered.

399
R.ESEARC'I ON ZERO-GRAVITY EX1962
Krivetsky, A., W. H. Bauer and others
PULSION TECHNIQUES. (Bell Aerosystems Co.) kept. no. 7129-933003;
ASTIA AD 274 044.
ABSTRACT: Synthesis of Expulsion Devices: Morphological approach and expulsion device methods. Expulsion Device Configuration: Diaphragm-type
configuration, Bladder-type configuration, Mechanical systems, Surface
forces, Orientation systems, Controlled deformation or folding configuration, Hybrid or miscellaneous systems, Electric and magnetic expulsion devices, and chemical. Space Environment: Temperature, High vacuum., Radiation, Extraterrestrial Environments, Accelerations, and Sonic fatigue.
Mate 'rial Considerations: Material-propellant compatibility, Permeability,
Radiation, Elongation and ductility, Temperature, Yield strength, Ultimate
Metal-to-metal compatibility, and Vacuum effects. Slosh and Vibration
Characteristics: Bladder considerations, Cavitation and fuel spray, Elastic tank breathing mode, and Acoustic modes.

400
Kuehnel, H.A., W.O. Armstrong, J.J. Van Bockel & H.I. Johnsonl 1962
PILOT
PERFORMANCE. In Results of the Second United States Manned Orbital Spc
Flight, Ma 24, 1962 (National Aeronautics and Space Adminis-tration,
Washington, D.C.) pp. 63-68, NASA N 62 14691

ABSTRACT: The results of the MA-7 orbital flight of astronaut M. Scott Carpenter
indicate that man can function eftectively in a space environment for periods up
to 4ý hours. The pilot demonstrated h'is ability to operate scientific apparatus
successfully in a space environment and to obtain useful data for the analysis
of scientific problems associated with a terrestrial space environment. The
results of the flight provide additional evidence that man is ready for a more
extended mission in a weightless environment. Flight difficulties occurring
during the mission served to emphasize that the primary attention of the pilot
-.--- ,-.be devoted -to management of spacecraft systems and detailed attention to operationai functions.

.2,
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401
Kulvicki, P.V., E.J. Schlel and P.L. Vergamini
1962
WEIGHTLESS MAN:
SELF - R)%TATION TECHNIQUES.
(Behavioral Sciences Lab., Aerospace
Medical Div., Wright-Patterson AFB, Ohio) AMRL TDR 62-129,

ASTIA AD-400 354
ABSTRACT: To be an effective weightless work, an individual must be able to
achieve and maintain a stable attitude with respect to his vehicle.
If the
work is to have this capability, he must be able to control both translation
and rotation. Translation may not be controlled without hardware, whereas
rotation may. The purpose of this study was to investigate the possibility
of body rotation by limb manipulation.
This self-rotation is analyzed by the
application of theoretical mechanics to a rigid mathematical model composed
of six cylindrical segments
A quantitative of six cylindrical segments.
A
Quantitative evaluation, based on the mathematical model, is made for one
maneuver to determine the expected degree of rotation. As a result of this
analysis, a series of selected maneuvers are proposed to give man the capability
for rotation about three mutually perpendicular axes.
The nine maneuvers are
intended to provide an effective rotation, while reducing undesirable coupled
rotatlions.
In addition, the stability of rotation of various geometrical
shapes is investigated to determine if man can expect a self rotation maneuver
to be stable.
(Author)

402
Kulwicki, P. V. and Peoples, G.
1962 CONTROL ROTATION AND STABILIZATION
FOR THE ORBITAL WORKER (Behavioral Sciences Lab., Aerospace Medical
Div., Wright-Patterson, AfB, Ohio) AMRL Memorandum Report P-21,
December 1962.

403,
1958
Kuznetzov, A.G.
ROCKET AND SPUTNIK II.

J.

SOHE RESULTS OF BIOLOGICAL EXPERIMENTS IN
Aviation Med. 29:781-784

ABSTRACT:
Scientific research work investigating the effect of space flight
upon living organisms has been carried on in the Soviet Union since 1949.
Penetration of the upper air layers by animals is achieved with the help of
rockets.
The first thing was to place th. animals in specially equipped and
hermetically-sealed cabins which were supplied with an air-conditioning system
allowing to keep up the gas composition of the air, the temperature, and humidity
at the required level so as to make the normal vital activity of the organism
possible. The next task was to find out the possibility of separation from the
rocket, with the help of a catapult, with a subsequent descent of the animals
by parachute.
The third stage of the experiments was started in 1958.
The
launching of animals into space with the help of rockets was effected at the
height of 473 (294 miles).
Changes noticed in the physiological functions of
the animal were brought about by the sudden effect upon the latter of external
irritants: acceleration, noise and vibration which appeared at the start and
continued when the rocket was placed in orbit. The return to normal of the blood
circulation and breathing during the zero-gravity state, when the Sputnik is in
orbit, seems to prove that this factor caused no considerable changes nor any
stable changes in the physiological functions of the animal.

-
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WEIGHTLESSNESS
L

404

Lamb, L.E.

1960

INFLUENCE OF AEROSPACE FLIGHT ON THE NORMAL

CARDIO-VASCULAR SYSTEM: STRESSES AND EFFECTS.
Am.
. Cardiol. 6(l):8-18, July 1960.
ABSTRACT: A discussion of the adjustments and alterations of cardiovascular
functions in response to certain flight stresses. Those flight stresses
discussed include hypoxia, acute anoxia, acceleration, positive pressure
breathing, relative immobility, decreased barometric pressure, and weightlessness.

A,05
Langcnecker, B.
1954
ZUR FRAGE DER ORIENTIERUNG IM SCHWEREFREIEN ZUSTAND
(THE PROBLEM OF ORIENTATION IN THE GRAVITY-FREE STATE)
In International
Astronautical Federation, Space Flight Problems: Being a Co0plete Collection
of All Lectures Held at the 4th Astronautical Congress, Zurich 1953
(Biel, Switzerland:
Switzerland, Laubscher & Cie, 1954)

406
Lansberg,

M.P.

1958

THE FUNCTION OF THE VESTIBULAR SENSE ORGAN AND THE

CONSTRUCTION OF A SATELLITE
(Paper, 9th International Astronautical Congress, August 27-30,
Holland)

1958, Amsterdam,

ABSTRACT: The paper discusses the problem of weightlessness during space flight.
More specifically, the problem is puttLing aji object with weight into a weightless
satellite. By making the satellite rotate arotnd its own axis, an acceleration
will result acting in a radial direction.

407
Lansberg,

M. P.

1958

SOME CONSEQUENCES OF WEIGHTLESSNESS AND ARTIFICIAL

WEIGHT.
(Symposium on Space Medicine, British Interplanetary Society,
London, 16-17 October 1958)
J. British Interplanetary Society 17(9):285-288, May-June 1960

ABSTRACT:

Physiological consequences of weightlessness are discussed.

Artificial
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In the
ventilation will be necessary, because of the absence of convection.
absence of gravitational clues to position, some disorientation may occur and
motor activities may have to be relearned, but muscular atrophy is not likely to
It would be unwise to extrapolate from what is experienced
be a real hazard.
during parabolic flights to what can be expected during semipermanent weightlessness.

4

408
1959 COCKPIT OF FIRST SPACESHIP MAY BE LIKE A PADDED CELL
Lansberg, M.P.
(Symposium, Brit. Interplanetary Soc., London 1958) Reprint Space Jan-Mar.
1959, p. 25-27
These
ABSTRACT: Discussion of problems arising from continual weightlessness.
include (1) Air circulation can no longer be induced by convection; (2) body
perception will lack gravitational clues and (3) all muscular activity intended
to move an object will have to be relearned.

409
Lansberg, M.P.

1960

AISDER 2F SPACE MEDICINE

(Amsterdam: Elsevier Publishing Co.,

1960)

ABSTRACT: Specific physical, physiological, and psychological problems of
Also included is a description of the
manned space flight are presented.
cabin and man's acceleration tolerance
a
space
in
life
of
conditions
dynamic
during passage to and from the space station.

410
THE PHYSIOLOGIC ACCELEROMETERS
1962
Lansberg, M.P.
In Impact Acceleration Stress: Vroceedings of a S yrmiosium With a
Comprehensive Chronological Bibliography (National Academy of Sciences,
National Research Council) Publication No. 977, Pp. 27-34
ABSTRACT; Physiological accelerometers under conditions of weightlessness
Three inherent contradictions existing are that (a) the
were investigated.
head is held in an inclined position relativ! to the vertical, (b) the head
is rotating around a horizontal axis, and (c) the head is moved along a
horizontal path.
During weightlessness, it will be man's visual framework
Against this background, the
that will induce his spatial orientation.
In the situation where the head is held in an
three contradictions arise.
-,-------inclined position relative to the vertical, the otoliths signal a symmetric
status, albeit a symmetry of zero gravity, and for the higher centers a
symmetry means perpendicularity, which is denied by the visual refererce.
Probably the voice of the otoliths will not be very strong in this irstance,
The reason is that the otoliths respond
and the visual clue will dominate.
In the situation
to change in acceleration rather than to acceleration.
where the head is rotatinR around a horizontal axis, matters become worse.

4
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There is not only a conflict between otolithic information and visual framework but, worse still,
the semicircular canals report a change in attitude
which should be corroborated by the message from the otoliths which, however,
may default.
A disagreement now develops between the two parts of the labyrinth. This disagreement would not arise if the head movement had occurred
around a vertical axis, vertical in the man's subjective framework of orientation. The situation where the head is moved along a horizontal path will
probably be of less importance because such linear movements do not seem likely to occur.

411
Lanton, R. W.
1962
PHYSIOLOGICAL CONSIDERATIONS RELEVANT TO THE
PROBLEM OF PROLONGED WEIGHTLESSNESS:
A REVIEW.
Astronautical Sci. Rev. 4:11-18, January-March 1962.

1,12

Lawden, D.F.
1957 THE SIMULATION OF GRAVITY
Brit. Interplan. Soc. J.
16:134-140, Jly./Sept.

1957

ABSTRACT: The artificial gravitational field produced by rotating a spaceship
or artificial satellite about its axis is compared and contrasted with normal
gravity at the Earth's surface.

413
Lawton,

R. W.,

et al 1960 BIO-ENGINEERING PROBLEMS IN EARLY MANNED
In St. Whitelock, 0. V., ed. Annals uf the New York
Academy of Sciences 84:29-74, Feb. 1960.

"SPACE FLIGHT.

ABSTRACT: This article describes problems to be encountered during early
manned spaceflight and offers solutions to those problems.

414

Lawton, R. W. 1962 PHYSIOLOGICAL CONSIDERATIONS RELEVANT TO THE PROBL"
OF PROLONGED WEIGHTLESSNESS. (Paper, 13th International Astronautical
Congress, Varna, Bulgaria, September 23-29, 1962)
See also Astronaut. Sci. Rev. 4(l):11-18,31-38.
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415
Lawton,

R.U.

1962

PHYSIOLOGICAL CONSIDERATIONS RELEVANT TO THE PROBLEM OF

PROLONGED WEIGHTLESSNESS: A Review.Astronaut. Sci. Rev. 4(1):11-18, 31-38
Jan-Mar 1962

ABSTRACT: The problems of weightlessness and methods of avoiding its illeffects are the main subjects of this paper. The following subjects ate
briefly discussed: general metabolic effects, immobilization and bed rest,
submersion, cardiovascular effects, bone demineralization, muscle atrophy,
otolith functions, semicircular canal phenomena, the slow rotation room,

adaptation, selection and training.

416
Lawton,

R.W.

1963

THE PATHOPHYSIOLOGY OF DISUSE AND THE PROBLEM

OF PROLONGED WEIGHTLESSNESS: A REVIEW
(6570th Aerospace Medical Research Laboratories,
Command, Wright-Patterson AFB, Ohio) Report No.
June 1963

Air Force Systems
AMRL-TDR 63-3

ABSTRACT: The physiological implications of zero-G as encountered in
space flight are discussed and the available research concerning the
The purpose of
physiological effects of weightlessness is reviewed.
this review is to proceed from the present state of knowledge of normal
human physiological systems, particularly as their structure and function
are affected by gravity, to a consideration of the possible physiological
consequences of prolonged human exposure to zero-G. Methods used to proThe data suggesting
duce and to simulate zero-G are briefly reviewed.
environment is
a
deconditioning
will
be
that prolonged weightlessness
This data is considered for possible untoward effects of
presented.
prolonged exposure to weightlessness, and for methods of prevention of
The problem of artificial gravity by rotation of a
undesired effects.
space vehicle is briefly considered.

417
THE WEIRD WORLD OF WEIGHTLESSNESS
1959
Leavitt, W.
Air Force 42:109-110, April 1959

418
SELECTED BIBLIOGRAPHY OF SENSORY
1961
Leiderman, P. H. & R. Stern
DEPRIVATION AND RELATED SUBJECTS
(USAF Biomedical Lab., Wright-Patterson AFB, Ohio)
Contract AF 33(616), 6110, Proj. 7220, ASD TR 61 259, July- 1961........
This bibliography compiles and classifies the available articles
ABSTRACT:
Included are
and books relevant to the field of sensory deprivation.

.
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review articles; theoretical publications; anecdotal reports; experiemental,
clinical, developmental, and social accounts; sleep deprivation; vigilance;
level of activation and arousal; animal and physiological studies.
American
and British publications are reasonably well covered.
No references specific
to sensory deprivation are found in the literature of other countries.
(Tufts)

410
Lelievre, J.
1958 LE VOL A PESANTEUR APPARENTE NULLE
ZERO GRAVITY)
Information Air, Marc% 20, 1958, pp. 7-10

(A FLIGHT WITH APPARENT

420
ZERO G FACILITY.
1960
Lepper, R.
Rept. ASRL-TM-60-18Z-3
(Norair Div., Northrop Corp.)

42 1
Lerine, R.B.
1960 NULL-GRAVITY SIMULATION
(Paper
1960 Meeting of the Aerospace Medical Assoc.,
Beach, Fla.)

March 9-11,

1960, Miami

ABSTRACT:,' In a true state of free-fall, cancellation of gravitational and inertial
fields results in no tendency for a body to accelerate, with respect to its
surroundings and in no tendency' for the components of the body to accelerate with
respect to each other.
Although it is not possible to attain such a state in
a laboratory at rest with respect to the earth, it is possible to duplicate the
effects of weightlessness to varying begrees, and for extended time spans, on a
large number of the body functions and sense orgnas.
Success of such simulation
depends especially on -ullification of visual, mechanoreceptor, and vestibular
cues to the gravitational' vertical, and also on substantial reduction of any.
work required of the organism by virtue of its being in an uncompensated
gravitational field. An artificial environment for simulation of the null,ravity state, based on the conce'ct of Muller (Science 128: 772, 1958), will
be discussed; and a comparison of the physiolo,,iciýl and psychological effects
of such a simulator with corresponding effects tc De expected in true nullgravity will be made for several of the important body senses and functions.

-422
Levering,

B.

1956

THE CASE OF THE CURIOUS CAT:

"LUCKY"

FLOATS IN

WEIGHTLESS REPOSE AT RANDOLPH'S SCHOOL OF AVIATION MEDICINE.
Skylinc 14(4):10-13.
Dec. 1956.
Experiments on weightlessness are becoming increasingly importane to aviation
as man approaches space flight.
Detailed discussions are made of S. J.

-
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Gerathewohl's investigations with the cat (Lucky) which are a part of a
three-fold research project on weightlessness which he is conducting at
Other portions of the program include
the IUSAF School of Aviation Medicine.
studies of human tolerance to weightlessness(wherein volunteer subjects
experience weightlessness during parabola flights) and visual illusions
during zero gravity (wherein subjects are requested to place a pencil dot
on targets.) Mention is made of several other investigations monitored by
Dr. Gerathewohl particularly the "sealed cabin simulator" studies (under
the immediate direction of H. Strughold) wherein living conditions during
space flights are reproduced as closely as possible

423
Levine, R.B.
(Paper,

1960
NULL-GRAVITY SIMULATION.
1960 Meeting of Aerospace Medical Association,

Miami Beach, May 9-Il)

ABSTRACT: In a true state of free-fall, cancellation of gravitational and inertial
fields results in no tendency for a body to accelerate with rest to its surroundings and in no tendency for the components of the body to '-celerate with
respect to each other.
Although tt is not possible to attain such a state in a
laboratory at rest with respect to the earth, it is possible to duplicate the
effects of weightlessness to varying degrees, and for extended time spans, on a
large number of the body functions and sense organs.
Success of such simulation
depends especially on nullification of visual, mechanoreceptor, and vestibular
cues to the gravitational vertical, and also on substantial reduction of any work
required of the organism by virtue of its being in an uncompensated gravitational
field.
An artificial environment for the simulation of the null-gravity state,
based on the concept of Muller (Science 128:772, 1958), will be discussed; and a
comparison of the physiological and psychological effects of such a simulator with
corresponding effects to be expected in true null gravity will be made for several
of the important body senses and functions.
(Aerospace Med. 31(4):312, April 1960)

424
Levine, R.B.
1961
NEW APPROACH TO ZERO GRAVITY TESTS.
Aircraft & Missiles 4:26-29, June 1961.
ABSTRACT:
In order to simulate the environment, Lockheed's Null-Gravity Simulator utilizes the process of immersing a man in water.
Water immersion gives
the following desired effects: (1) the subject loses the ability to detect
gravitational support, (2) muscular effort for maintaining posture is reduced,
(3) previously stretched, soft tissues no longer perceive The direction and
magnitude of the gravitational field, (4) the force of friction between the
vessel walls and the subject decreases to zero, and (5) hydrostatic pressures
in the circulatory system are nearly equaled by the water pressure.
Also included
is a physical description of the simulator.

4

.2,327

-

425
Lewis, C.
1958
U. S. AIR FORCE SCHOOL SIMULATES LIVING INSPACE
Aviation Week 68(4):49, 51, 53, 55, 57, 59, 61, Ja. 27, 1958
ABSTRACT: Space research projects conducted by SAM in the following areas:
space cabin simulation, psychological testing, weightlessness, and photosynthesis
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MMOGLICHKEIT DER WELTRAWWFAHRT: AILEMINVERSTANDLIC11E
1928
Ley, Willy
(The Possibility of Space Flight:
BEITRAGE ZUM RAUMSCHIFFAHRTS-PROBLEM
General Agreement of Contributions to the Space Tiavel Problem)
(Leipzig: Hachmeister und Tahl, 1928)
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1962 BIOLOGICAL AND PHYSIOLOGICAL
Lindberg, R. G. & D. F. Mitchell
(Northrop Space Labs.,
STUDIES OF PEROGNATHUS (POCKET MICE)
NASA Contract NASr-91; NSL-62-125, NASA N62-15597.
Hawthorne, Calif.)
ABSTRACT: The pocket mice (genus Perognathus), native to arid regions in
Western U. S. and, Mexico, are adaptable to experimentation in' space capsules
because they have no requirement for intake of drinking water, weigh only
These
6 to 10 grams as adults, and can readily be induced to hibernate.
hibernating mice can be used in inexpensive, lightweight space experiments
to determine the biologic effects of cosmic radiation and prolonged weightless
ness.
Since cytogenetic effects are one of the principla indices of radiation damage, the Karyotypes of all available species of pocket mice are
described.
This information will also be useful in the difficult taxonomy
of the genus and in potential stu ies of persistent chromosomal damage in
The total chromosome sets of
natural populations in the Nevada test stie.
Perognathus formosus mohavensis H ,ey and P. Longimembris panamintinus
Comparisons of the 16 pairs of chromosomes of P.
Merrian are described.
formosus with the 24 pairs of chromosomes of P. Longimembris show striking
differences; all of the metacentr ics of P. formosus are longer than tho'e
of P. longimembris, and the latter species has a la:ge series of small
median to submedian metacentrics which are completely absent in P. formosus.
For radiation damage analysis purposes, the karyoty2e of P. formosus may
prove quite useful; however, this! species is one of the largest of the
One other small species (P. flavus), which
genus, weighing about 25 grams.
may also prove useful and which weighs less than P. formosus, remains to be
investigated.
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1963 VEHICLE DESIGNS FOR EXPLORATION OF MARS
Lippisch, A.M.
Paper: American Astronautical Society Sympoisum on the Exploration of Mars,
Preprint (24)
Denver, Colorado, June 6-7, 1963
ABSTRACT:

As a result of experiments and studying,

the author has drawn the

/

.

2,328.

following conclusions:
(a) The atmospheric conditions on Mars will make it
possible to use a flying vehicle for exploration of the planet.
(b) Flight near
the surface of the planet is /izilar
to flight in the Earth atmosphere at
altitudes of 18 km or 60000 ft.
(c) Power requirement in flight is reduced to
70 percent of the power required to fly the same vehicle on Earth at ground level
(d) For flight of longer duration a power plant with a mass ratio of 50 lb/kw
would be required under optimum conditions.
4e) The development of ultra' light
weight strictures for a high performance aircraft layout should be considered.

429
Lister, W., Jr.
1962 SOVIET PLAN: ARTIFICIAL GRAVITY FOR SPACE SHIPS
Herald Tribune (New York), Thursday, April 5, 1962.
ABSTRACT: Soviet scientists will create artificial gravity in future
spaceships if a new training program ordered for cosmonauts does not eliminate
nause during prolonged weightlessness.
The program, consisting of increased
concentr-.ion on spinning and springing, is intended to increase the
stability of a cosmonaut s inner ear so as to withstand the nausea experienced
by Maj. Gherman Titov during his 17-orbit flight last August.
If future
orbital flights show that space nausea occurs regularly atid ground whirling
cannot condition a man to withstand it, some artificial gravity--about
one-fourth to one-tenth of the force of gravity on earth--will be provided
in Soviet spaceships. (CARl)
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'Livshits, G. SH.
1956
0 VOZMOSHNOSTI MEZHFLANETNYKH POLETOV.
(On the Feasibility of Interplanetary Flight)
(Alma-Ata: Kazakhskoe
gosudarstvennoe izdatel'stvo, 1956)
ABSTRACT: Space travel and problems connected with its realization are
depicted in popular language to acquaint the layman with the tremendous
difficulties of achieving space flight.
A chapter entitled "Preparation
for the Realization of Interplanetary Flight" reviews historical progress
of astronautics from the first rocket flights to modern animal rocket experiments and sputniks.
It also summarized the findings related to overcoming effects of acceleration and deceleration forces, weightlessness,
creation of cabin atmosphere, solar and cosmic radiation, etc.
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Loftus, J.P. 1960 MOTION SICKNESS DURING A WEIGHTLESS STATE
(Paper, Symposium on Motion Sickness in Weightlessness Research,
Wright-Patterson AFB, Ohio)

March 1960
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A REVIEW
WEIGHTLESSNESS AND PERFORMANCE.
1961
Loftus, J. P., & L. R. Hammer
Div.,
Medical
Aerospace
Lab.,
Sciences
(Behavioral
OF THE LITERATURE.
Proj. 7184; ASD TR 61-166; ASTIA AD-267 041;
Wright-Patterson AFB, Ohio)
June 1961
The implications of weightlessness as encountered in space flight are
ABSTRACT:
discussed, and the known research dealing with the psychological and physiologiTopics are grouped under the
cal effects of zero gravity is critically reviewed.
physiological functions, witA
and
headings of orientation, psychomotor performance,
area indicated is the
problem
major
The
research.
cf
a special section on methc£s
particularly
mechanisms,
sensory
oriented
gravity
on
effect of weightlessness
functions and
physiological
both
on
consequently
and
apparatus,
the vestibular
(AUTHOR)
An extensive bibliography is included.
psychomotor performance.
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L'ORGANISMO UMANO RESISTERA ALLE VAR!AZIONI
1948
LoMonaco, T.
(Will the Human Organism Be
AMIENTAL1 DI UN VI#,GIO INTERPLANETARIO?
Able to Withstand the Environmental Changes of an Interplanetary Journey?)
Riv. med. aeronaut. 11:84-87
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ALCUNI PROBABILI FENOMENI FISIO-PATOLOGICI
1952
LoMonaco, T.
DELL 'UOMO DURANTE I FUTTURI VOLE SIDERALI (Some Probable Physiopathologi
cal Phenomena In Man During Future Interplanetary Flights)
(Roma), 15(l):3-12
Riv. med. aeronaut.
Physiopathological aspects of interplanetary flight are discussABSTRACT:
ed, falling in three main categories: (1) changes in speed or direction of
a moving body exert forces on the organism which are tolerated best if they
are of short duration; (2) reduction of the apparent weight beyond the zone
of gravitation would affect the labyrinthic rather than the cardiovascular
system and would interfere with muscular coordination; and (3) problems of
the environment include maintenance of air supply, temperature, and food,
Space medicine cannot, at present, give
and avoidance of cosmic radiation.
any assurance as to the survival of humans in a space ship.

43 b
PRIMI STLDI SUGLI EFFFCTTI FISIOPATOLOGICI CAUSATI
1952
Lo Monaco (Croce), T.
DALLA SUB-GRAVITA IN ANLIIALI ULNCIATI, DENT47RO MISSILI, NELL'ALTO ATMOSFERA
(First Studies on the Physiopathological Effects Caused by the "SubGravitation" in Animals Propelled in Rockets into the Upper Atmosphere)
Rivista di Medicina Aeronautica (Rome) 16(2): 192-199
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LoMonaco, T., M. Strollo, & L. Fabris
1956
COMPORTAMENTO DELLA
COORDINAZIONE MOTORIA IN SOGGETTI SOTTOPOSTI A VA1ORI DI ACCELERAZIONE
VARIANTI DA 3 A 0 G. ( Behavior of Motor Coordination in Subjects
Exposed to Acceleration Values Varying From 3 to 0 G)
Proc. International Astronautical Congress, VIIth, (Rome), Pp. 825-839,
Sept. 12-22, 1956.
ABSTRACT: Thirty subjects with normal labyrinthine function were exposed,
by means of a subgravity tower, to accelerations varying from 3 to 0 G for
a total of 8 seconds, of which 4 were spent in subgravity.
Under these
conditions, studies were made of eye-hand coordination and body ,eqilibrium.
During the experiment the subjects showed motor incoordination.
Under subgravity conditions there was evidenced an increase of muscle tonus, a sense
of levitation, bewilderment and distraction, and various unpleasant sansations.
Twenty of the thirty subjects exposed to various consecutive tpqrx A*iae--Ped
improvement in the coordination test and a decrease in unpleasant sensations,
indicating possible adaptation to experimental conditions.
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Lomonaco, T., M. Strollo, & L. Fabris,
1957
SULIA FISIOPATOLOGIA DURANTE
IL VOLO NELLO. SPAZIO: COMPARTOMENTO DELLA COORDINAZIONE MOTORIA IN SOGGETTI
SATIOPOSTI A VALORI DI ACCELERAZIANA VARIANTE DA 3 A ZERO G
(Physiopathology During Space Flight: Behavior of Motor Coordination in
Subjects Exposed to Acceleration Values Varying From 3 G to 0 G)
(Presented at Seventh International Astronautical Congress, Rome, 1956)
Rivista di Medicina'Aeronautica 20(l):76-96 (S;ippl. to No. 1, Jan.-Mar.)
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LoMonaco, T., A Scano, M. Strollo, and F. Rossanigo
1957
ALCUNI DATI
SPERIMENTALI FISIOPSICHICI SUGLI EFFETTI DELLE ACCELERAZIONI E DELLA
SUB-GRAVITA PREVISTI NELL 'UOMO LANCIATO NELLO SPACIO.
(Some Physio-psychic Experimental Data On the Effects of Accelerations
and Gravity Predicted for Man Launched Into Space)
Riv. med. aeronaut. (Roma), 20(3):363-390.
July-Sept 1957.
ABSTRACT: Thirty subjects with normal labyrinthine functions were exposed
to accelerations ranging from +3 g (for fractions of a second) to zero g
(4 seconds) in a 14-meter-high subgravity tower.
The eye-hand coordination
was studied by means of an aiming test.
Slight but uell defined motor
incoordination was observed.
During weightlessness the majority of suhjects
experienced a lifting scnsation or a feeling of levitation, an increase in
muscle tonus, and various unpleasant sensations.
Five subjects exposed to
several consecutive runs showed an. improvement in coordination performance
and less severe subjective sensations, indicating an adaptation to the experimental conditions.
In 10 subjects, most of whom had already been exposed
to the latter experiment, the CF and CF5 leads of the electro-cardiogram
during controlled apnea before, during, and after gravity variations showed
a marked increase in heart rate which rapidly returned to normal.
The
coordination test was repeated on five deaf mute subjects whose
labyrinthine function was completely failing, and demonstrated good
eye-hand coordination during

the tower experiments
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Loumnaco, T., A. Scano, M. Strollo & F. Rossanigo 1958 ALCUNI DATI SPERIXENTALI
FISIC-PSICHICI SUGLI EFFETTI DELLE ACCELERAZIONI E DELLA SUBGRAVITA
PREVISTI NELL'UOMO LANCIATO NhLLO SPAZIO (Some Physio-psychic Experimental
Data on the Effects of Accelerations and Sub-gravity Predictable for Man
in Space)
Minerva medica (Torino) 49: 61-62, 4 Aug. 1958
See also: Riv. Med. Aero. (Rome) 20(3): 363-390, July-Sept. 1957.
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VARIATIONS OF PSYCHO1958
LoMonaco, T.C., A. Scano, & F. Rossanigo
IN ACCELERATIONS BETWEEN
CHANCES
TO
SUBJECTED
MAN
IN
DATA
PHYSIOLOGICAL
21(4):691-704
Aero.
di
Med.
Riv.
G.
ZERO
3 AND
(In Italian with English summary)
ABSTRACT: Studies were carried out concerning psychophysiologic effects of
weightlessness on human subjects (zero G, after an initial acceleration of 3 G)
States of subgravity were achieved by drops from a tower 14-m high, which is
The authors made radiograms of the thorax and electrodescribed in detail.
nystagmographic recordings during the zero G state. Sensations experienced
during the experiment were described by the test subjects upon termination of
The results show that weightlessness is accompanied by disthe experiments.
Zero gravity, however, does not
and the diaphragm.
heart
the
of
placement
Among the sensations
induce nystagmus or modify previously induced nystagmus.
reported, the feeling of being lifted and of falling into the void was considered unpleasant; some subjects reported loss of the sensation of being tied to
Two subjects who had kept their eyes shut reported that they felt
the seat.
like taking successive upward jumps after the actual fall, which was not perceived as such.

4L, I

COMPORTAMENTO DI ALCUNE FUNZIONI
1960
LoMonaco, T., A. Scano & F. Rossanigo
CIRCA 2 A 0 G ED INFLUENZA
DA
PASSAGGIO
IL
PERCETTIVO-MOTORIE DURANTE
LA TORRE DI SUBGRAVITA.'
CON
ESEGUITI
ESPERIMENTI
DELL ALLENANENTO:
During the Transition from
Functions
Perceptual-Motor
(Behavior of Some
Executed with
About Two to Zero G and the Effect of Training: Experiments
23(4):439-456
(Rome),
.
Riv. -med. er
the Subgravity Tower)
(In Italian).
Oct-Dec. 1960.
in order to establish
Tests were conducted on a group of six subjects
ABSTRACT:
subjeLts were
The
gravity.
zero
the degree .f performance during hyper-and
switches following a prerequired to execute a repetitive task with electrical
on a subgravity tower to
established pattern while at rest and when launched
a
Film was taken during the test for observation at
various states of gravity.
could
subjects
normal
the
After mild rectilinear acceleration,
later time.
Moreover,
short and frequent exposures during weightlessness.
several
tolerate
with
subjects
The
tasks.
the subjects could perform simple perceptual-motor
those
than
accurate
more
were
and
ease
restraint devices performed with greater
to
led
also
launches
during
task
the
of
Repetition
without restraint devices.
Although the greater part of the test was
greater accuracy in performance.
between his body and the
only slightly affected provided that the relation
surroundliag objects remained fixed.
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1962
CONSIDERAZIONI BIOLOGICHE SUI VOLI SPAZIALI ESEGUITI FINO
Lomonaco, T.
AD OGGI (BIOLOGICAL CONSIDERATIONS ON THE PRESENT STATE OF SPACE FLIGHT)
Rivista di medicina aeronautica e spaziale (Roma) 25(3):431-449, July-Sept.
1962

ABSTRACT: A review is presented of the physiobiological data derived from Russian,
American, and French suborbital and orbital flights utilizing animals and humans
The experiments culminated in the orbital flights of the
from 1949 to 1961.
Neither showed any significant change
Soviet astronauts Gagarin and Titov in 1961.
in cardiovascular or respiratory function during the active phase of the flight.
No changes were observed during the period of weightlessness, and no disorders of
Only Titov suffered from nausea and
motion or muscle coordination were recorded.
The first American suborbital flights (1961) were
vertigo for several moments.
accomplished by Shepard an4 Grissom, and on February 20, 1962, Colonel John Glenn
Telemetered biological parameters showed Glenn's
manned the first orbital f•ight.
cardiovascular functions in hyper- and zero-gravity to correspond to previously
observed data.
Sensory function underwent no change except for a reduction of
No labyrinthine disorders were observed during zero-gravity
twilight vision.
On
although the astronaut attempted to elicit them by voluntary head movements.
the
During
orbit.
1962, the American pilot Carpenter was launched into
MaY_21.
weightlessness he exhibited tachycardia and great chanzes in blood pressure
(Aerospace Medicine 34(3):271. March 1963)

4
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PHYSIOLOGICAL OBSERVATIONS ON THE
1962
Lomonaco, T., A. Scano & G. Meineri
I.
MOVEMENT OF HUMANS WITH PARTIAL OR TOTAL ELIMINATION OF BODY WEIGHT.
MECHANICS OF WALKING AND ITS ENERGY EXPENDITURE.
liV, Med. Aero. 25:623-635, Oct.-Dec. 1962 (It)

444
OPTIMIZATION OF MANNED ORBITAL SATELLITE VEHICLE DESIGN
1961
Loret, B. J.
(AeronauLical Systems Division, WrightWITH RESPECT TO ARTIFICIAL GRAVITY.
Patterson AFB, Ohio) ASD TR 61-688; Dec. 1961

ABSTRACT: A design envelope is established as the.result of a human factors analy
sis of the artificial gravity environment peculiar to rotating space vehicles.
The envelope is prescribed by: an upper limit on vehicle angular velocity of 0.4
radian/second to minimize the occurrence of "canal sickness"; a basic upper limit
on artificial gravity of 1 g; and a basic loinr limit on artificial gravity of
Both g-limits are
0.2 g as the lowest value of g at which man can walk unaided.
modified to compensate for Coriolis forces ;hich cause variation in g-level for
An upper limit on vehicle radius
tangential walking inside the rotating vehicle.
of 180 feet is established on the basis of engineering practicality. The
optimum vehicle configuration is established as a Modified Axially Expanded Dumbbell, characterized by a single, cylindrical, living-working compartment oriented
The conparallel to the spin axis, counterbalanced by other vehicle components.
figuration is illustrated in the conceptual Pseudo-Geogravitational Vehicle,
which has a radius of 180 feet and an operational angular velocity of 0.4 radian/
(AUTHOR)
second to produce 0.9 g in the living-working compartment.

I
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OPTIMIZATION OF SPACE-VEHICLE DESIGN WITH RESPECT TO ARTIFI1962
Loret, B. J.
(Paper, 33rd Annual Meeting of the Aerospace Medical Assoc.,
CAL GRAVITY.
Chalfonte-Haddon Hall, Atlantic City, New Jersey, April 9-12, 1962)
ABSTRACT: A design envelope and the optimum vehicle configuration are established
through a human-factors analysis of the artificial gravity environment peculiar
The envelope is prescribed by: an upper limit on
to rotating space vehicles.
vehicle angular velocity of 0.4 radians/sec to minimize occurrence of "canal
sickness"; an upper limit of one "g", and a lower limit of 0.2 g to permit unaided
walking, both limits modified to compensate for Coriolis effects; and a practical
upper limit on vehicle roc'itts of 180 feet. The optimum configuration is character
ized by a single cylindrical crew compartment oriented parallel to the spin
The configuration is illustraaxis, counterbalanced by other vehicle components.
ted in the conceptual Pseudo-Geogravitational Vehicle of 180-foot radius, rotated
at 0.4 radians/sec to produce 0.9 g in the crew compartment
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Lovelace, II,
FLIGHT.

W.R.
Soc.

1959
BIOMEDICAL ASPECTS OF ORBITAL
& A.S. Crossfield
exp. test Pilots, 3(3):41-56, Spring 1959.

ABSTRACT: The biomedical aspects o- a manned space flight is the topic of
Four stages of performance are required as guides to tolerance
this article.
needed to obtain an adequate level of functioning of man in the respective
The seven phases of an :,Lbit mission and the medical problems of
phases.
Also included is a description of the three types
each phase are examined.
of manned orbital vehicles available for use in biomedical research.
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Lowi,

BIO-ASTRONAUTICS RESEARCH: WHAT SHALL
1961
B.H. & T.J. Gallagher
WE SIMULATE? In Bergeret, P., ed., Escape and Survival: Clinical &
Biological

Prob1c-r-

in A,•ro

S.-ace Medicine.

(London; New York; Paris: Pergamon Press,
ASTIA AD 261 881
Pp. 108-114.

1961) AGARDograph 52.

448
Lowrey, R.O.
CONCEPTS.

1960
SPACE FLIGHT SIMULAtORS--DESIGN REQUIREMENTS AND
Aerospace Er-ineerinz 19(10):50-56, Oct. 1q60.

spaceflight will be represented by the sum
ABSTRACT: Man's experie-'
The objective of spaceflight
,nich he perceives.
of the environmental fact
Existsimulation is the repres'nt. -'.on of the total anticipated environment.
:,it to provide the simulation capability for full
ing facilities are insuVf
litieq.
exploitation of man's cap,
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CREW REQUIREMENTS FOR AN ORBITING SPACE STATION.
1960
Lowry, R.H.
In Proceedings of the Manned Space Station Symposium,
(Sponsered by the Institute of Aeronautical Sciences with the cooperation
of the NASA and Rand Corporation, Los Angeles, Calif, April 20-22)
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1950 RESEARCHES ON THE MEASUREMENT OF HUMAN PERFORMANCE
Mackworth, N.H.
Office, London) Med. Res. Council, Special Report
Stationery
(His Majesty's
Serial No. 268

451
Magnolia, LR. & J.R. Trew 1961 THE LUNAR PROBLEM V.'. UME I - BIBLIOGRAPHY
(Space Technology Laboratories, Inc., P.O. Box 95001, Los Angeles 45, California
STL AB 61-5110-40 ASTIA AD 268 706
Volume I is composed of
This bibliography is issued in two volumes.
ABSTRACT:
annotated and abstracted references and is arranged alphabetically~by main
entry.
Volume 2, the index, provides additional coverage by author, source and
fields of interest.

452
Magnolia, L.R. & J.R. Trew 1961 THE LUNAR PROBLEM
(Space Technology Laboratories, Inc., P.O. Box 95001,
ASTIA AD 268 705
STL'AB 61-5116-40

VOLUME II -Los Angeles,

INDEX
California)

ABSTRACT: This index volume is designed to be used with The Lunar Problem,
author, source and fields of
Three areas are covered:
volume I, Bibliography.
interest.

453
1958
APPARENT WEIGHTLESSNESS CALLS FOR NEW DESIGN APPROACH
Makowski, J.
Aviation Age 30:196-203, Sept. 1958
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Malcik, V. 1961 OTAZKY KOSMICKEHO LEKARSTVI (Problems of Space Medicine)
Tvorba (Prague)
26(17): 387-388, April 27, 1961
(In Czech.)
See also: U.S.
Joint Publ. Research Service, Washington, D.C.,
Trans. No. 4717 (1842-S), June 22, 1961
ABSTRACT: This is a review of the pl-ysiological problems encountered in space
flight.
A rotating anti-g capsule may be installed in the space ship in order
to keep the astronaut transverse to the direction of acceleration.
Although
weightlessness does not affect vital functions, it does affect coordination
and orientation in space.
Vibration is another problem encountered in space
flights. Vibrations of high amplitude cause general fatigue and disturb the
nervous system, vision, and hearing.
The cabin atmosphere may be composed of
607. oxygen, 207 helium, and 207 nitrogen.
If so, the high oxygen content
and helium will avert some of the consequences of explosive decompression
by reduction of cabin pressure.
Also included is a discussion of sanitation
problems to be solved.
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Malcik, V.
1961
THE STATE OF WEIGHTLESSNESS AND FLIGHT ILLUSIONS
Rude Pravo (Prague), 13 Aug. 1961, p. 3
ABSTRACT:
The author points out that it is virtually impossible to simulate weight
lessness and that thus, the actual experiences under this condition on the part
of the Soviet astronauts yielded much valuable data.
The article reviews some of
the findings in experiments with animals during rocket flights and mentions some
of the illusions experienced by space.travelers, stating that some of these would
be of great significance in cases in which the traveler made a forced laading with
the space craft.
The author stresses the importancc of making astronauts aware
of the illusions which they may encounter.
Physicians and psychologists must
cooperate in analyzing and explaining these phenomena to the astronaut,
Above
all, the astronaut must be taught to rely on the instruments in the space craft
and to accept their indications even when his senses indicate that conditions are
contrary to what the instruments show.
Only thus can the astronaut protect himself and his craft, the author asserts.
An accurate study of the effects of weightlessness can be made only by human space
travelers;
no instruments or experimental animals can substitute in these
experiments, the article states.
The article briefly mentions statements made by
Gagarin and Titov regarding their reaction to weightlessness.

456
Mallan, L.
1955
MEN, ROCKETS AND SPACE RATS
(New York: Julian Messner, 1955)

ABSTRACT: The accomplishments in rocket technology, which made possible the
announcement of a planned earth satellite, are brought together in terms of
the men who are pioneering in the design and testing of rocket ships and are
risking their lives as the guinea pigs of space medicine to determine the
effects of space flight upon human beings.
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1956 SECRETS OF SPACE FLIGHT
Mallan, L.
Vreenwich, Conn.: Fawcett Publications, Inc., 1956)

(Fawcett Book No.

298)

ABSTRACT: A photographic account is presented of rocketry and space flightSubjects covered include studies in space medicine; escape capsules and rocket
sleds; development of the space suit; launch into the stratosphere; training of
space pilots, and research rocket takeoff.

458
Maloney, J.A., & F.G. Richardson
1961
TESTS OF A LIFE SUPPORT SYSTEM UNDER
SIMULATED OPERATING CONDITIONS.
In 1961 Proceedings of the Institute of
Environmental Sciences National Meeting, April 5, 6, 7. 1961. Washington
D.C.
(Mt. Prospect, Ill.:
Institute of Environmental Sciences)
Pp. 379-394
ABSTRACT: As an initial step in man's exploration of space the McDonnell
Aircraft Corporation under the sponsorship of NASA has developed a "space
capsule" complete with all necessary controlling systems for orbital flights
about the Earth.
This project, known as Project Mercury, is to place a man
in orbit approximately 100 miles above the earth and return him safely. Time
required for one orbital revolution will be approximately 90 minutes and the
first' orbital flight will consist of three orbits making a total flight time
of four and one half.hours.
A primary requirement for a successful orbiting
mission is the satisfactory operation of a Life Support System.
In addition
to the basic requirement to sustain the Astronaut in this flight, there will
be periods of "on-the-pad" time prior to launching and "in the ocean" time
after re-entry during which the system must provide for the Astronaut's safety and comfort.
The satisfactory operation of the life support system of
spacecraft must be assured before man can safely venture beyond his normal
environment.
Complete system operation under conditions as nearly like
those expected to be encountered is one means of evaluating design adequacy
A program for evaluating and demonstrating operation of the Environmental
Control System of the Mercury Capsule was conducted in McDonnell's Systems
The system test installation, instrumentation, methods of simulating'
essential sapsule environments, test procedures, safety precautions, and
medical monitoring instrumentation and methods are described.
The basic
program for system demonstration is outlined and a brief evaluation of the
test installlation is presented.
(Author)

459
OUTER SPACE ENVIRON1MENT SIMULATION.
Marfone, P. & D. Grady
1961
1961 Proceedings of the Institute of Environmentgl Sciences,(Institute of
Environmental Sciences, Mt Prospect, Ill.)
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Hargaria, R. 1950 ALCUNI IMPORTANTI DE URGENT7 PROBLEMI DI MEDICINA
(Important and Urgent Problems of Aeronautic Medicine)
AERONAUTICA
(Torino), 41:229-232, July 28, 1950
Minerva Medica.

461
THE CONDITION OF SUBGRAVITY AND THE ELIMINATION OF THE
Margaria, R. 1953
EFFECTS DERIVING FROM ACCELERATION (La condizione di subgravitla e la
Rivista di medicina
sottrazione dall' effectto delle accelerazioni.)
16 (4): 469-474.
1953
aeronautica .Roma),
ABSTRACT: A method of creating conditions of subgravity by immersion of the
test subject in a fluid of equal specific gravity is discussed.
Such an experimental procedure would make superfluous the considerably more
complicated and costlier methods in which weightlessness is created by means
of free falling bodies. Furthermore, a body immersed in a fluid of equal density does not under-go either gravitational or other types of acceleration.
This phenomenon could be applied towards prevention of injuries in airplane
crashes, by placing the pilot into a reinforced cockpit immersed in a fluid
o.- a density equal to pilot's body.

462
Margaria,

R.

IN VOLO.
Riv. Med.

1957

LE FORZE DI ACCELERAZIONE

E LA CONDIZIONE DI SUBGRAVITA

(ACCELERATION FORCES AND THE SUBGRAVITY STATE DURING FLIGHT)
Aeronaut. (Rome) 20:(2):175-186

463
PROTECTION AGAINST
1958
Margaria, R., T. Gualtierotti, and D. Spinelli
ACCELERATION FORCES IN ANIMAL.S BY IMMERSION IN WATER
J. ef Aviation Medicine 29(6):433-437, June 1958
Experimentally an animal immersed in water can stand acceleratior
ABSTRACT:
forces more than ten times greater than in air, the probability of survival
being very high even at 1,00 G. A limit to the resistance to acceleration
forces is given by parts of the body having a specific weight different from
that of the rest of the body, particularly the lungs for their air content,
and the otoliths, Rat foet,-ses, having no air in their lungs, -an survive,
impacts corresponding to accelerations higher than 10,000 G when the mother
is floating in water.

/

-2,340

-

464
WIDE RANGE INVESTIGATIONS OF ACCELERATIONS IN MAN AND
1958
Margaria, R.
ANIMALS: FOURTH ANNUAL LOUIS H. BAUER LECTURE.
Riv. med. aeronaut. 21:655-690
See also J. Aviation Med. 29(12):855-871, Dec. 1958.
See also (Milan University, Italy) AFOSR TN-58-516, ASTIA AD 158 327
ABSTRACT: 'This article discusses many aspects of the problem of accelerative
forces on man and animals. The viewpoint presented is that much more information can be gathered with less troublescme experimental situations that che
Several examples of simpler data-gathering
gravity-free or free-fall situation.
Discussion also considers protection from acceleracircumstances are included.
tion forces, disadvantages of a gravity-free condition, sensitivity of the
labyrinth to gravitation, and effects of gravitation upon various animals. The
author includes several experiments conducted under non-free-fall conditions,
especially underwater studies.

465
1960 BODY SUSCEPTIBILITY TO HIGH ACCELERANMargaria, R. & T. Gualtierotti
(Paper, Intern. Council. Aero. Sci.
TIONS AND TO ZERO GRAVITY CONDITION.
Zurich)
1960,
12-16,
Sept.
Congress,
Intern.
2nd

4
Experiments were conducted on pigeons, birds and frogs in order
ABSTRACT:
This report
to investigate possible effects of satellite flight on humans.
gives the results of those experiments and observations.

466
LA PERCEZIONE DEL MOTO, L'EQUILIBRIO E
1962
Margeria, R., & T. Gualtierotti
L'ORIENTAMENTO IN CONDIZIONI DI GRAVITAZIONE NUJLLA (PERCEPTION OF MOTION,
Rivista di
EQUILIBRIUM, AND ORIENTATION IN CONDITIONS OF ZEPO GRAVITY)
medicina aeronautica e spaziale (Roma) 25(3):450-465, july-Sept. 1962

The main systems (vestibular and visual systems and cutaneous exterocepABSTRACT:
All converge at the,
tors) controlling body sensations in space are reviewed.
level oi the cerebellar cortex which analyzes accelerations via labyrinthine
connections and integrates visual, acoustic, and other data. The mechanism of
action of vestibular receptors is discussed in relation to their anatomical position and to the constant stimulus of 1 g. Gravity receptors appear to follow the
Weber-Fechner law, that for a sensation to increase by equal amounts (arithmetical
A hypothesis
progression), the stimttlus must increase by geometrical progression.
is presented that under zero g:avity conditions responses to a given acceleration
will be greater than when sense organs are already subjected to a constant stimulus
It is also postulated that the otoliths work as a differential inertia
of 1 g.
meter. Experimental verification of these hypotheses is suggested by means of
compariag the response to acceleration on Earth and during orbital flight in the
(Aercspaze Medicine 34(3):277, March,1963)
same animal.
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Martin Co., Denver, Colo
1961 MTSS.
GENERAL HUMAN FACTORS CONSIDERATIONS
VOLUME III.
Aeronautical Systems Division, Wright-Patterson AFB, Ohio)
ASD-CR-61-14
ASD-TR-61-211, July 1961
ASTIA AD 273 005L
ABSTRACT: Contents include material on the following subjects:
Acceleration
Weightlessness
Artificial Gravity
Labyrinthine Sensitivity in Space Flight
Vibration
Summary of Vibration Test Results
Sunmmary of Literature Surveyed

468

Mathews, C.W.
1960
REVIEW OF THE OPERATIONAL PLANS FOR MERCURY
ORBITAL MISSION.
(Paper, 28th Annual Meeting of the Inst. Aero. Sci.,
New York, N.Y., 25 Jan. 1960)

469
Mayo, A.M.
1957
SOME SURVIVAL ASPECTS OF SPACE TRAVEL
Journal of Aviation Medicine
28(5): 498-503
In a space craft as in aircraft the over-all objectives must command
ABSTRACT:
firs' attention.
Survival problems resulting from space environment will be so
severe however, that a larger percentage of total space craft design time is
likely to be spent in their solution than in airborne craft.
The design of crew
compartments will be dictated by the requirements of human operators not significantly different in basic physical and mentai capabilities from those of the
pilots of present aircraft.
Automatic controls will be needed as greatly for
actuation of safety equipment and environmental control of the crew quarters
as in control of the craft and its
propulsion and 'power systems.
A major problem
will' be that of suitably linking the human operator to his "automatic" systems.
Hermetically sealed crew quarters to provide a livable earth environment in
space will be a prime survival requirement.
The reconversion of liquid and food
waste products to useful nutrients that are psychologically satisfactory might
be approached by the use of secondary living organisms in the same manner as in
nature.
Temperature control will undoubtedly require specialized attention.
The possibly dangerous stresses to be encountered during space flight include
weightlessness and acceleration.
The problems of surviving the effects of a
wide variety of solar and cosmic radiation art, other dangers.
Carefule.onsideration must be given to a proper balance of thk, fundamental moral, morale and
economic factors to provide escape equipment justifiably on the basis of the
total purpose of the craft involved.

-

2,342

"

470
1960
Mayo, A. M. 1960 LIME SCIENCES AND HYPER-ENVIROM14TS
Proceedings of the Institute of Environmental Sciences, 43-62.
ABSTRACT: If it is to meet the objectives for which it is created, the
space cabin must be configured to function within the 'capabilities of its
operators.
In order to insure man-machine compatibility, a set of realistic
requirements for the over-all operation should be reduced to' the most
fundamental terms practical by questioning each requirement until the
objective is clearly outlined.
The fundamentals must be adequately considered in relation to the whole
system before allowing compromise by utilizing existing devices.
A
feasibility study should then point to meeting each of the requirements.

471
Mayo,

A.M.
1961 REQUIREMENTS FOR ARTIFICIAL GRAVITY DURING PROLONGED SPACE
FLIGHT-IMPACT ON VEHICULAR DESIGN AND OPERATION
AAS preprint
(Paper, AAS 7th Annual Meeting Jan. 16-18, 1961, Dallas, Texas)
no. 61-13, 6 pp.

472
Meineri, G.
1962
GLI EFFETTI DELLA SUBGRAVITA E I METODI PER RIPRODURLA
A TERRA E IN VOLO (Subgravity Effects and Simulation. Methods in Laboratory Situations and In Flight)
Ii
Antonio Ambrosini, Ed.
RENDICONTI DEL CONGRESSO INTERNAZIONALE-L'UOMO E LA TECNICA NELL'ERA NUCLEARE E SPAZIALE, 18-21 APRILE 1962,
(Proceedings of the International Congress--Kan and Technology in the
Nuclear and Space Age, 40th Trade Fair, Milan, April, 18-21, 1962)
(Rome, Italy: Associazione Internazionale Uomo nello Spazio)
Pp. 593-609
ABSTRACT:
A description is given of the chief methods and physical means
used to simulate subgravity conditions; a distinction is made, in the first
place, between ground methods (the use of which is recommended for readons
of easy performance and greater security, while noting, howe er, that they
usually permit investigation of only a few of the psychophysiological aspects
occurring in spaceflight) and the much more cumnbersome methods through
which real and complete subgravity conditions can be attained (parabolic
flight, suborbital, and orbital launching of missiles).
The accomplishments
and activities of the Center of Studies and Researches of Aerospace Medicine
in Rome, by means of the Subgravity Tower designed and installed at the Center's
own initiative, are reported.
This tower permits the attainment of real,
though short-lasting subgravity conditions, preceded and followed by periods
of acceleration.
Using the Subgravity Tower, it has been possible to tackle
a few problems of spaceflight, particularly with respect to the transit;on
between the active and passive stages of spaceflight.
(Author)
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Meineri, G.
1963
THE EFFECTS OF SUBGRAVITY AND METHODS FOR REPRODUCING IT ON
EARTH AND DURING FLIGHT.
Riv, Med. Aero. 26:80-98, Jan.-Mar. 1963

474
Metlitskii, L. V. and I. I. Kas'yan
1962
BIOCHFWICAL ASPECTS OF THE
RADIATION METHOD OF PRESERVING FOOD PRODUCTS (ANi.)
SOME HUMAN PHYSIOLOGICAL REACTIONS UNDER CONDITIONS OF ALTERNATING OVERLOADS AND
WEIGHTLESSNESS.
Trans. of Akademiya Nauk SSSR.
Izvestiya (Seriya Biologicheskaya),
27(6):869-884 and 896-908, 1962.
(Joint Publications Research Service, San Francisco, Calif.)
Feb. 12, 1963
JPRS:
17591
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Metzger, C.A. & A.B. He,,r d 1962 CREW ACCOMMODATIONS FOR AEROSPACE MISSIONS
(Paper, 1962 Meeting of the Aerospace Medical Assoc., April 9-12, 1962, Atlantic
City, N.J.)
ABSTRACT:
The results of research by the Aerospace Medical Laboratory on techniques and devices for crew accommodation for use in a weightless environment,
which would exist in an earth-orbiting vehicle, are presented.
New and unique
methods for storing human wastes, with and without chemical treatment, in sealed
containers are described.
Specialized techniques for bathing, shaving, oral
cleansing, laundering and nail and hair care tre reviewed.
Gravity-independent
procedures for storing, preparing, preserving, and dispensing of foods are
presented.
The problems of weightlessness and the integration of the accommodations are discussed. Laboratory mode's of components requiren for food storage
and serving, refrigeration, waste collection and disposal, and personal hygiene
and sanitation are described.
Feasibility of the techniques and experimental
,devices will be studied in a 3-man 14-day test in a laboratory life support
system evaluator.

476

Metzger, C. A. and A. B. Hearld
1962
CREW ACCOMMODATIONS FOR AEROSPACE
MISSIONS (6570th Aerospace Medical Research Labs., Aerospace Medical Div.,
Wright-Patterson Air Force Base, Ohio) MRL memo. no. V-6; May 1962,
ASTIA AD-276 203
ABSTRACT:
Techniques and laboratory models of equipment to demonstrate the required capabilities of .rew accomodations were developed.
These models are
net engineerzd for installation in a planned vehicle.
They are intended to
demonstrate the feasibility of principles and designs that can be adapted for
use during an aerospace mission.
Reductions in basic requirements, increases in
available power, and advances in methods and materials will permit the design of
more sophisticated equipment. (AUTHOR)
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1962
LUNAR MISSIONS - LAUNCH TO RENDEZVOUS
Mickelwait, A.B.
(Space Technology Labs., Inc., Redondo Beach, Calif.)
ARS 2456-62, 17-19 July 1962.
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1962 VISUAL PROBLEMS OF SPACE TRAVEL
Miller, J.W., ed.
'National Academy of Sciences, National Research Council, Washington, D.C.)
ASTIA AD 276 513
June 18, 1962

The problems of space flight as they relate to the visual mechanism
ABSTRACT:
Substantial portions of the Brown report are quoted in the
are discussed.
present report. This report, in addition to updating the Brown report presents
a considerable amount of additional information regarding specific critical
visual problems, as well as a recently compiled, extensive bibliography of
(Author)
research in this field.

479
CREW STATIONS OF THE FUTURE
April 1960
Miller, S.U. and A. Stephenson
Proceedings of the Institute of Environmental Sciences, C-24--C-25)
(1960
ABSTRACT: This is a co entary on a paper presented by John Bowring to
of
The title
the Institute of Environmental Sciences 'in April of 1960.
the paper was "Crew Stations of the Future."

480
SPACE ENVIRONMENTAL EFFE TS.
1960
Milliron, J. R.
In (Wright Air Development Ctr., Wright-Paitterson AFB, Ohio) PROCEEDINGS OF
WADC TR 59WADC SPACE TECHNOLOGY LECTURE SERIES, VOLUM I TECHNICAL AREAS.
732;.ASTIA AD-235 424; pp. 61-74
The environments described may occur i dividually or in combination,
ABSTRACT:
The effects
and certain combinations cause more significant effects than others,
are a function of many variables including the co ponents, the characteristics
To achieve reliable
of the component materials, and the environmental conditions.
of the
understanding
an
tol
acquire
need
will
systems
of
performance the designers
associated environments and their combined effect . Test conditions should relate
(AUTHOR)
directly to the actual conditions encountered in •pace.

4
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Hinkewitzova, D. 1959 FIVE SECONDS IN A WEIGHTLESS STATE
Central Intelligence Agency Scient. Inform. Rep., Sept. 18, 1959, pp. 50-51
from: Zapisnik (Prague) 3 (14): 16-17, July 1959.
(In Czech)
ABSTRACT:
In a zero-gravity experiment conducted by the Czechoslovak Institute
of Aviation Medicine (Ustav leteckeho zdravi), two physicians of the Institute
were used as subjects,
Electrocardiograms were taken on one of the subjects.
Several ionsecutive zero-gravity experiments, each lasting 5 seconds, were perforn•WI'
from 2,000-meter altitude, using IL-14 aircraft of Czechoslovak make.
Normal
drinking from a cup or a bottle was impossible in a weightless state.
After
approximately 30 minutes the aircraft landed and the experiment was completed.
Almost all of the members of the test crew were ill and nauseated, including the
reporter, who also suffered an extremely severe headache subsequently.
The headache was so severe, the reporter asserts, that three different types of headache
powders and pills were completely ineffective; in fact she felt as though "someone
hand scrambled my brains."

482
Minners,

H.A.,

S.C.

White, W.K.

AEROMEDICAL STUDIES:

(In:

Douglas,

E.C.

Knoblock & A.

Graybiel

1962

CLINICAL MEDICAL OBSERVATIONS

Results of the Second United States Manned Orbital Space Flight, May 24,
1962,
Rept. No. NASA SP-6, Govt. Printing Office, Washington, D.C., 1962)

ABSTRACT:
each had
evidence
abnormal
Moreover,
occurred,
and heat

This is a report of medical examinations of two astronauts after
spend 4½ hours in weightless space flight. Generally, there was no
of detrimental physical or biochemical effects.
Specifically, no
vestibular nor related gastrointestinal symptoms have occurred.
no pulmonary atelectasis has been found, no cosmic-ray damage has
and no psychiatric abnormalities have been produced.
Water survival
stress are two .problems not yet solved in manned space flights.

483

Montgomery, Jr., A.V.
1962 EFFECT OF SPACE ON MAN
In: National Symposium on Effects of Space Environment on Materials,
May 7. 8, and 9, 1962
(St. Louis Aircraft Corporation)

St. Louis,

ABSTRACT: A few principles involved in the definition of a spacecraft environment
are outlined and exemplified.
These principles involve individual variations,
duration of stimulus, discrete range of acceptability, and interactive effects
between simultaneously applied environmental factors.
(Author)

1484
,kuore, W.L.,

Jr.

& B. Rowen

1963

DYN.t-SOAR

Paper: Lectures in Aerospace Medicine,
AFB, Texas, 4-8 February 1963

(X-20)

AND AEROSPACE PLANE

School of Aviation Medicine,

Brooks
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Mueller, D. D.

1962

THE CORIOLIS EFFECT IN ZERO-GRAVITY RESEARCH

AIRCRAFT
(Aerospace Medical Div. Aerospace Medical Research Labs.
Wright-Patterson AFB, Ohio)
MRL-MEMD-P-9
June 1962
ASTIA AD 248 049

ABSTRACT: The purpose of this paper is to define and discuss the nature
and extent of the Coriolis effect as it exists on board the ASD zero gravity
research airplanes during a weightless parabola and to suggest improvements
in the pilot's instruments which are used to fly the maneuver.
Considered
are: Coriolis forces, aircraft rotation during weightless maneuver, and
pilot techniques.
(N63-19010)

486
Mueller, D.D. & J.C. Simons 1962 WEIGHTLESS MAN:
SINGLE-IMPULSE TRAJECTORIES(
FOR ORBITAL WORKERS
(Aerospace Medical Division. Behavioral Sciences Lab., Aerospace Medical
(6570th), Wright-Patterson Air Force Base, Ohio)
Research Labs.
Project no. 7184, Task no. 718405.
Technical Documentary Report No.
AMRL-TDR-62-103, Sept. 1962.
ASTIA AD 289 257
ABSTRACT: While performing maintenance and assembly tasks outside of space
vehicles under weightless conditions, a worker may accidentally propel himself
away from his vehicle.
To determine the speed of such a single-impulse launch,
subjects under weightless conditions in a zero-g KC-135 aircraft propelled
themselves away from a surface with their legs.
They attained maximum velocities
of approximately 10 m.p.h. Using various launch speeds and directions, theoretical
trajectories were projected for both coplanar and noncoplanar launches.
These
trajectories indicate that any launch having a velocity component parallel
to the direction of orbital motion will result in a trajectory such that the
worker will never return to his vehicle.
(Author)

487
Mueller, Donald D. 1963 ZERO GRAVITY INDOCTRINATION FOR THE GE MINI/APOLLO
ASTRONALTS
6570th Aerospace Medical Research Laboratories, Wright-Patterson AFB, Ohio)
A,'RL Memo P-31, March 1963. ASTIA AD 402 786

ABSTRACT: This brochure describes the activities to be performed during weightless
flight aboard the ASD zero-G aircraft for indoctrinating and training the
The activities were chosen because they illustrate
Gemini/Apollo astronauts.
motions or behavior patterns that are significantly different during weightlessness from those under normal gravity conditions.
The particular significance
of each activity as it pertains to orbital flight is discussed.
The number
preceding the title of each acitivity refers to the corresponding activity on the

schedule sheet included as the last page of this brochure.

The schedule sheet is

used to indicate the activity to be performed by each trainee on each weightless
parabola
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Muller, B. 1956 FLUGMEDIZINE:
KOMPENDIUM DER LUFTFAHRTMEDIZIN
(Aviation
Medicine: Compendium of Aviation Medicine)
(Dusseldorf:
Droste, 1956)
Nordrhein-Westfalen.
Ministerium fur Wirtschaft und
Verkehr.
Verkehrswissenschaftliche Veroffentlichungen.
Heft 34.
ABSTRACT: This monograph surveys the field of aviation medicine and is intended
for use by medical students, students of aerotechnology, physicians, engineers,
and fliers interested in aeromedical problems.
The chapters deal with the
historical development of aviation and aviation medicine, high-altitude flight
and the effects of altitude, acceleration and centrifugal forces, motion sickness
sensory organs and sensory illusions in flight, orientation as to the position
in space and movement, psychophysiology of fliers, flight hygiene, flight
accidents, physical and psychological examination of fliers, flying fatigue -symptoms and therapy, and some problems of space medicine

489
Muller, H. J.
1958 APPROXIMATION TO A GRAVITY-FREE SITUATION FOR THE
HUMAN ORGANISM ACHIEVABLE AT MODERATE EXPENSE.
Science 128(327):772.
Oct. 1958.
ABSTRACT:
This brief report describes in some detail relatively simple
equipment which can be constructed to permit studies of the effects of
weightlessness on the human organism. The relatively small cost of the
apparatus recommends it for pilot studies in this area.
The author
suggests other questions which would be opened for investigations such as
effects on free-fall tolerance.

490
Mur Vilaseca, Tomas 1953 LA ASTRONAUTICA.
QUE DEBEMVS PENSAT ACERCA DE LA
POSIBILIDAD DE LOS VIAJES POR EL ESPACIO? (Astronautics.
What Ought We
to Know About the Possibilit, of Voyages Through Space?)
Rev. Obras Publicas 101: 269-279, June 1953

ABSTRACT:
Survey of astronautics, including propulsion of a space vehicle,
historical outline, fundamental equations of the rocket, the space station, and
the trip to the moon.
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1958 HUMAN FACTORS REQUIREMENTS OF A MANNED SPACE VEHICLE
Nadel, A.B.
10 April 1958
'General Electric Co., Santa Barbara, Calif.) Rept. RM 58TMP
a
ABSTRACT: This report presents an analysis of human factors requirements of
the
with
deals
One section
manned space vehicle in liglt of present knowledge.
physical environment of the operator, covering the effects of physical stimuli,
from space external to the craft, their possible effects on the operator and
Another section is concerned primarily witn inputs
protective measures needed.
Phenomena apprefrom space received via the sensory system of the operator.
their possible
with
together
described
are
system
hended through the perceptual
information
The
effects.
Undesirable
avoid
to
recommended
effects and practices
display-control
and
displays,
needed,
items
(information
function
processing
relations) is discussed at length

492
1970-1975
1959 SUPPORTING YAN IN SPACE:
Nadel, A.B.
(General Electric Co., Santa Barbara, Calif.) RM 59 TMP-85.

30 Nov.

1959

ABSTRACT: This report discusses progress in space technology that is expected
to take place by 1970 and anticipates several bold adventures into space during
the period 1970-1975, such as successful trips to the moon and the beginning
Needed requirements and capabilities
of interplanetary travel (Mars, Venus, etc..).
(1) the physical
areas:
following
the
in
discussed
are
accomplishments
such
for
environment - atmosphere, gravitational forces (acceleration and zero g),
temperature, and radiation; and (2) acoustic noise and vibration.

493
1962 ANNUAL REPORT,
Nagoya U. Research Inst. of Environmental Medicine
(Nagoyc U. Research Institute of Environmental Medicine, Japan)
In Japanese.

ABSTRACT:
1.
2.
3.

1961

Contents include:

"Annual Review of Progress in the Aeromedical Department" Fushiro
Motobayashi, p. 1-2.
"Preliminary Study on the Biological Phenomena In Rocket Flight" Shigeru
Ando and Sadaharu Takagi, p. 2-4.
Preliminary Study)"
"How is the Mento-Physical Condition Measured? (1.
Fushiro Motobayashi, Sukeo Sugimoto, Tamotsu Somiya, and Sadaharu Takagi,
p. 5-12.

2,349

4.
5.
6.

"Neuroglial Response and a Theory of Neuroglialneuronal Interaction"
Genyo Mitarai, p. 12-17.
"Adient Reaction Potential and Abient Reaction Potential as a Function of
the Fistance (From the Object (3) Tamotsu Somiya, p. 17-21.
"Experimental and Theoretical Studies on Bebavior in Space" Tamotsu Somiya,
p. 21-31.
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THE EFFECT OF ZERO GRAVITY ON FLUID BEHAVIOR AND SYSTEM
1959
Neiner, J. J.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TNDESIGN.
59-149; ASTLA AD-228 810; April 1959
The results are given of a test program which shows the behavior of
ABSTRACT:
The effect
fluids under the method of obtaining this environment is described.
of this environment on fluids of different densities and viscosities is presented
as well as a discussion of the behavior of air bubbles released in the fluid
and methods of fluid transfer under this condition.

495
POSSIBLE EFFECTS OF WEIGHTLESSNESS ON CALCIUM METABOLISM
1963
Neuman, W. F.
IN MAN.
(U.S. Atom Energy Comm., Univ. Rochester, Rochester, N. Y.) 622:1-13, 18
Jan. 1963.

49c6
YOU'RE IN SPACE
1955
New, G. W.
Air Training, 4(6):24-25, Jan. 1955.
ABSTRACT: A test pilot's subjective experiences in ascending to higher than
The sensations during a brief period of
85,000 ft. altitude are described.
wei•htlessness included falling, difficulty in orienting and spinning.

497
i959
Newbauer, J.A.
4: 28,
Astronautics.

KEEPING YOUR FEET ON THE GROUND 1N SPACE.
June 1959

A brief note given on current and projected experiments with magnetic
ABSTRACT:
shoes which will allow man to walk in normal fashion in spacecra.ft during
periods of weightlessness.

2 ,350

.icho'

f:,on J.
F.,
D, W. Naas
19600
AGSLTIC S)!OE; IK)S
OPý
).
iATI,
l ,C-A
VAK7. "i
(Wriglht Air Developrient Ctr., Wrij;ht-P,,tterson 41b, 01.n:-)
SPACE.
59-352; ASTIA AD-236 362, Feb. 1960

Both permanent and electromagnetic shoes for hur.uJn orient;•tion in a
ABSTRACT:
weightless environment are described.
The electro-agnretic shoes ecrate o., a
low voltage power source which may be adjusted to the individu'al repiiremre•ts of
the wearer.
A microswitcl) which interrupts the magnetic circuit each tinge the
of the
hoLl is raised reduces walking fatigue and increases the operational life

batteriec.
An inertia switch is included in the magnetic circuit at; a sa.fety
device.
When the switch senses any sudden acceleration or deceleration, it sbir~ts
the potentiometer and allows additional current to flow to the electromagnet
(AUTHOR)
thereby increasing the holding force.
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Nicoll, N.R.
1954
Brit. Interplan.

DESIGN OF THE LIFE COXPARTXfNT NECESSARY FOR SPACE ThF/,AV•,
Soc. J. 13:277-282, Sept. 1954

ABSTRACT': The composition of the life compartment of a spaceship is dealt
with and an overall weight of under one ton is developed as'being realistic.'
The compartment is of double-wall construction, containing equipment, for
atmosphere control, variations in g and other necessities for the survival of
a crew of thit:eea for 15 days.

500
Niehuss, 0.
1959 A PRELIMINARY INVESTIGATION 01' THE SPECIFIC PEPR(OJK}ANCE
CAPABILITIES OF THE KC-135 AIRPLANE FOR PROVIDING EXPERIMENTAL KCROGRAVITY ENVIRONMENT (Boeing Airplane Company, Renton, Washington)
Document D6-3885, September 1959

501
Nieto Boque M.
1961
GRAVITY AND ITS REPERCUSSIONS ON MAN,
STC•Y OF ITS
PHYSIOLOGICAL ACTION IN "TERRESTRIAL MAN" FOR THE PURPOSE OF yLBERSAIT 1-J•
•,

ITS ACTION ON "PLANETARY htlN".
Bol. Cons. Gen. Colez. Med.

Esp. 24: 11-32, April 1961 (Sp:lin)

502
Nikolaev, A.G. & P.R. Popovich
1962
MY ZHILI I RABOTALf V KOSXM:,SF'.7.
(We Lived and Worked in Space) Priroda (Moskva), (9): 10-16,
Sept. 1962.
ABSTRACT:

The authors relate their experiences on the orbital fligl,ts of

vostok-3 and Vostok-4.
WIhile in flight theyd, d not experience vestibular
disturbances. lack of appetite, or insomnia.
No unpleasant sensations resulted
wt.en mo'ving in th,' cabin.
They regard a six-houz sleep as adequate.
Psychologically the most unpleasant moment dur'ing the flight was the re-entry.
In the
opinion of both cosmonauts, a prolonged space flgl.t
does not'impair the'
physical capaci'j of the human organism.
(Aerospace Med. 34 (8): 769, Aug. 196D

503
1962
SPEECH DURING WEIGHTLESSNESS
C.W. and C.E. Waggoner
(Aerospace Medical Div., Air Force Systems Command, Wright-Patterson
AFB, Ohio) Proj. 7231; MRL TDR 62-45,
May 1962.

Nixon,

ASTL•A AD) 284 688.
ABSTRACT:

Certain characteriti,ics pf human speech exhibited under 1-g conditions

v=ay be different under weightless conditions.

If

such dif'•rences

exist,

they

might interfere with satisfactory'speech commjnication under conditions of zero
gravity.
Standard speech materials recorded under conditions of 0 g, 1 g, and
2-1/2 g'swere evaluated by both objective and subjective methods.
Results indicate that speech production is not significantly altered by brief p.riods of
zero gravity.
Reception of speech also seems to be unaffected.
Both speakers
and listeners indicate good speech intelligibility
under conditions of weightleasness.
(Author)

504
North American Aviation, Inc.
1961
WEIGHTLESSNESS:
MAN IN SPACE, A LITERATURE
SURVEY.
(Space and Information Systems Division, North American Aviation,
Inc., Los Angeles, Calif.)
Rept. No. SID 61-447; ASTIA AD-282 469; 12 Dec.
1961

ABSTRACT:
Covered in this partially annotated bibliography is a review of
literature from 1957 to Abgust 1961' on the state of weightlessness with primary
emphasis on the physiological aspect with some engineering documentation included.
The 131 references are listed dlphabetically by periodical title
and corporate
author in one alphabet.
Both an author and subject index follows the bibliography
(AUTHOR)
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S.

North Amierican Aviation, Inc
1961
PROJECT APOLLO; PRE-CONTRACTURAL
..............---- DOCUmIN'rATION AND ORBITAL RENDEZVOUS:
A LITERATURE SURVEY
--..
ýorth American Avi ation, Inc., Downey, Calif.)
Rept. No. SID 61-470
Dec. 29, 1961

ABSTRACT:
A review of literature on Pro'ject Apollo and Orbital Rendezvous,
in two parts, from August 1959 to December 4, 1961 is given.
The references
are listed alphabetically by corporate author and periodical title
in one
alphabet.
Following the bibliography are both author and subject index.
(Author)
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Novotny, Z.
1960
TilE EFFECT OF FULL OR PARTIAi. WEIGHTLESSNESS ON LIVING
ORGA•NISY.S.
(Paper, Fir3t Czechoslovak Conference on Rockets and Astronautics.
Liblice, April 22-23, 1960)

ABSTRACT:
The influence is considered of a reduced number of excitations due to
the effect of partial or compiete cessation of the sensation of weight from the
periphery to the central nervous system.
In the surface skin and in the internal
receptors and the receptors of the inner ear less impulses are generated than undev
the effect of normal gravity so that the brain crust does not have .;ufficient
information to gain an impression of the location and movement in space;
vision
cannot always substitute fully thes..! sensations and, as a result of thi6, illusory
impressions are gained on the location in space.
Exclusion of the factor of weight
of the extremities leads to a relative over-dosage of nerve impulses Lo the approptiatt, muscles leading to excessive movement.
The state of weightlessness preceding the state of excessive gravitational effects leads to a reduced resistance of
the body to high g-loads.
The author also dealt with the further possible effec'ts
of the state of partial and complete weightlessness over long periods, on the
reduction of the quantity of muscle substance (muscle atrophy), on the vegotative
reaction in the blood circulation and breathing, on the basic food consunpticn, 'on
the level of nervous activity, etc.
A short 16 mm film on the state of weight&e3sness for short durations was projected

WEIGHULESSNESS

DJ
50,7
FRACTION-AL G AND WEIGHWLESSNESS
1929
Oberth, H.
Oldenburg,
In Wege zur Raurnschiffahrt '(Munich,

1929)

pp.

100-106

508
1957 MAN IN SPACE VEHICLE
Ogle, D.C.
8(11): 1561-1570,.Nov.
U; Armed Forces Med. J.

1957

509
1958
asakov, P.X.
Astronautics, Vol.

LIFE IN SPUTNIK
E, No. 2, Feb. 1958.

Pp. 38-39, 49-50

ABqTRACT: A Russian biologist examines problems involved in keeping a living
organism alive in Space and reveals Soviet approaches.

510
1960 SIMULATION OF ZERO-G AIRCRAFT CONTROL
Otto, E. & T. R. ThorKelsoh
Sept. 1960.
33(9):1564-1567,
Instrum. Control Syst.

-p/

"
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WEIGHTLESSNESS
P
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Pace, N.
Publ.

1958
Astronaut.

PROBLEMS IN SPACE PHYSIOLOGY
Soc. Pacific, 70(415):349-359.

'August 1958.

ABSTRACT: A review of problems encountered in space flight invcluding air
crntent and pressure, waste disposal, food and water, radiation, g tolerance.
and weightlessness.

512
W. 1962
Spac: '•,

Page,

.

CAN SPACE PROLONG YOUR LIFE?
vi92.
('fi):56-58, Mar2:

ABSTRACT: This article deals with conditions in outer space which may
The
prove beneficial in the treatment of disease and provide new cures.
author suggests the uze of weightlessness and certain radiations in the
treatment of specific diseases and comments on the possibility of a 100
per cent germ free hospital in outer space.

513
ARTIFICIAL SATELLITES AND INTERPLANETARY TRAVEL
1958
M. Velasco
PHYSIOLOGICAL EFFECTS OF CHANGE IN GRAVITY.
Revista De La Real Academia De Ciencias De Medris. 52(2):141-145

Pando,

A corrected and extended version of an analytical study on the
ABSTRACT:
Attempts to correlate a mathematically basic
launching of space rockets.
-- physiological and physical parameter

_____

-

P.3,

.,

V

V.

Tkhri'•a

1960

molodezhi
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MAN IN SPACE

1960(00l: 19

to be solved before man can
ih'es the problems still
-,it or, bpace travels. These problems include environmental
the organism and the elaboration of methods and means to ensure its
. .
upn
iral functioning'. In the firs't place it is necessary to study, in all
details, the factors of the means intended to safeguard the vital action of
The knowledge of acceleration effects
the organism and general flying safety.
SecuLsion over a long time in an isolated and narrow
if also of imporra-,re.
room, as is the flyers' cabin, is apt to cause severe psychological complications. The absence of habitual stimuli, the complete silence, darkness,
weightlessness, perturbation in the normal alternation of day and night, work
and rest, may cause disturbances in the psychic sphere and in blood circulation
bood and water supplies are one of the main problems, and so is tle
as well.
The conquest of space has to go through three
study of nutritive conditions.
The first two stages are being pushed
instruments, animals, man.
stages:
on by powerful efforts, and have already yielded abundant and valuable material
While man has not yet launched on space travels himself he has nevertheless
succeeded in gaining insight into the mystery of space thanks to the latest
complicated trials.

515
BIOLOGY, TECNIIQ•ES AND SPAC.
ririn, V.
Przeglad techniczny 1961(31):6-7
ABSTRACT: The article describes and praises Soviet space achievements, broadly
outlines the need for close cooperation between the various scientific fields
After menparticipating in the space program and the training of cosmonauts.
that a new
out
points
author
tioning the April 12, 1961 flight of Gagarin, the
flightcosmic
of
demands
exacting
science has been created as a result of the
of
concepts
former
the
to
In contradistinction
space biology and medicine.
of
number
a
combine
and
related
closely
are
medicine
and
biology, space biology
A number of factors may influence the living organism in space.
other fields.
The
These were first determined in animals by the radiotelemetering method.
during
that
showed
results of these first investigations in space physiology
flight, right up to peak velocity and again during the space vehicle's decelera/tion period, the living organism is subjected to great strains on the heart and
During training, the cosmonaut was sibjected to a gradual and
'blood vessels.
in acceleration; careful medical control was carried out during
increase
careful
(CARI)
all training stages, assuring the perfect health of the cosmonaut.
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PUT' SOVETSKOI KOSMICHESKOI FIZIOLOGII
Parin, V.V. & V.I. Iazdovskii 1961
(ADVANCES IN SPACE PHYSIOLOGY IN THE SOVIET UNION)
47(10): 1217-1226, Oct. 1961
Fiziolo'.icheskii zhurnal SSSR (Moskva)
ABSTRACT:
The first and secon6 stages of animal experiments in Soviet space
satisfactory data
medicine and biology were carried out with rocket flights.
were obtaired on physiology and behavior under space-equivalent stresses and on
the adequacy of hermetic cabins, cabin equipment, space suits, and recovery
equipment.
The orbital flight of the dog, Laika, confirmed that a highly organOther
ized organism can survive space flight in a satisfactory condition.
satellite flights with different types of animals allowed continuous observaThe final
tions of their condition throughout the flight and during landing.
The training
stage was preceded by the selection and training of cosmonauts.
program subjected the cosmonauts to simulated stresses gradually increasing in
Careful medical
intene 4 ty until the levels expected in space were exceeded.
observations were made throughout the training. The results of this preparation
In Titov's flight prolonged
were seen -inthe successful flight of Gagarin.
weightlessness affetcted his vestibular sense organs but not his efficiency.
Recovery after the flight was rapid.
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Parin, V.V., O.G. Gazenko. & V.I. Yazdavkiy
1962
THE POSSIBILITY OF
PROTECTIVE ADAPTATIONS OF THElORGANISM AND LIMITS OF ADAPTATION UNDER
CONDItIONS OF MAXIMUM OVERSTRAIN AND WEIGHTLESSNESS.
Vestnik Adad. Med. Nauk SSR (Moscow), JPRS-15187', NASA N 62-17962,
10 Sept. 1962.
ABSTRACT: A study is made of the possibility of protective adaptations and
limits of adaptation of an orgatiism under conditions of maximum overstrain and
weightlessness.
A study of the rate of blood circulation and oxygen content
in arterial blood shows a direct dependence of the degree of blood oxygenation
on the rate of circulation. This can serve as evidence of the active participa)n of the hemodynamics of the lesser pulmonary circulation in blood oxygena".4
during transverse overloads.
As a result of ground experiments and human
space flights, the limits of admissible values of prolonged accelerations hive
been established; and preliminary results on the possibility of raising the
physiological tolerance of man to the action of accelerations by the training
exercise method have been obtained.
An alteration of afferentation was observed
(STAR)
under conditions of weightlessness after prolonged space flight.

/

/
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SOVIET EXPLRIMU:TS AIM.D AT INVESTIGATIN;
1962
Parin, V.V. & O.G. Gazenko
THE INFLUENCE OF THE SPACE FLIGHT FACTORS ON THE ORGANILIM OF ANIMALS AND
'(Paper, 3rd International Space Science Symposium and Fifth COSPAR
MAN.
Plenary Meeting, April 30 - May 9, 1962, Washington, D.C.) NASA N 62-15217.
ABSTRACT: This is a presentation of the results of the biological experimenLs
conducted on Space ship-satellites II, III, IV, and V and'of scientific observations made during Gargarin and Titov's flights aboard space ships Vostok I
The physiological react'ions to various flight strasfes were not fatal.
and II.
Neither the cosmonauts no~r the animals had any observable change in health.
The most important task is the study of the influence on the haman organism
of the various flight stress factors, including emotion strain.

519
SOVIETS GIVE VOSTOK PHYSIOLOGICAL DETAILS
1962
Parin, V.V., & O.C. Gazenko
Aviation Week and Sýace Technoloý,y, May 28, pp. 67, 71.
ABSTRACT: The first flights of the astronauts were made in paths already
Animals in this
tested in launchings of space shi.s with animals aboard.
Close investigation of animals
case were specific indicators of danger.
during flight and after recovery to Earth enabled us to conclude that there
are no considerable changes dangerous for life and health of cosmonauts.
A combbitkaLoLo. of pý',iological methods and the corresponding medical research
apparatus was used in order to iivihe studies of the influence of space flight
During Gdbarmn's and Titov's flights
factors or, the cosmonaut's organism.
physiological methods were used chiefly or the purposes ot phyZi'•ian's conBefore the launch, at all the portions of the flight trajectory and
trol.
After lift-off during the gradual
after, Gagarin"s health was satisfactory.
increase of velocity of the ship the heart rate increased to 140-158 beats
At the end of the poweredperiod
per minute, the respiration ratz was 20-26.
the heart rate decreased to 109 beats and the respiration rate red ced to 18
Gagarin pointed out some unusual sensations under conditions of
per minute.
zero-gravity, though no disorders of functions were observed, he felt and
When h6 approached the Earth his respiration
performed his program well.
In three hours after landing indices
became not frequent, smoothi and calm.
calm condition of the space pi,ot.
normal,
the
of
were fixed chara'cteristic
(CARl)

-

2,358

-

520
Parin, V., V. Yazdovskiy, & 0. Gazengko
FBIS USSR & East Europe, No. 23, Feb.

SPACE MEDICINE REPORT
1962
i, 1962.

ABSTRACT: The effects of space flight factors and man's potential defensive
adaptation mechanisms under the conditions of maxi'nin acceleration and weightlessness were the subject of a paper presented to a current session of the
USSR Academy of Medical Sciences in Moscow.
Three groups of factors encountered in outer space are discussed in this paper.
The first group of physical factors includes extremely low barometric pressures,
The second group of factors,
ionizing radiations, meteorites, and' F on.
depending on the rocket flight itself, include noise, vibration, acceleration,
The third group of factors a'ffect'ing the cosmonaut depend
and weightlessness.
on conditions inside the spaceship and safety facilities for the crew in flight.
Scientists believe that the strongest operating factors of space flight are
acceleration, weightlessness, cosmic radiation, and emotional tension. (CAR1)

521
CAPACITIES OF THE HU..MAN ORGANISM: DEFENSE MECHANIS1G
1962
Parin, V.
AND ADAPTATIONS IN CONDITIONS OF MAXIMUM OVERLOAD AN'D THE STATE OF
WEIGHTLESSNESS.
Perspect Biol. Med. 5:527-533, Sumnier 1962

522
Parin,

V.V.

et al

1962

AND IN
DEVICES TO PROTECT THE ORGANISM FROM G-FORCES

LHE WEIGHTLESS STATE
(Office of Technical Services,

Trans.

wabhnn1itu,

D.C.)

from Meditsinskli Rdbotnik (USSR)

02.24377

25:3.

6 Feb.

,•rch 2i,

i92

1962

523
COSMOS, •TDICINE, MA.
1963
Parin, V.V.
Komosom'ol'skava Pravda, 10 March 1961, 1 p.
(Translation Services Branch, Foreign Technology Division, Wright-Patterson
ASTIA AD 295801
A.FB, Ohio) FID-TT-52-1603/l, Jan. 17, 1963.
ALSTRACT: Four questions were directed to Prof. active rdemember of the Academy
His answers to the following four
of Medical Sciences USSR, V.V. Parin.

-2,359-

questions are contained in this report: (1) What is the characteristic trait
of cosmic investigations, carried out in our country? (2) Has the analysis of
aota obtainid during the flight of the spcond ship-satellite been completed?
What new faLts have these investigations gi,ý,en to tndcicirr!?
(3) What is the
effect if coimic flight conditions on the higher nervous "ctivity? (4) TWhy
are dogs employed in the role of experimental animals in cosmic investigations?

524
IT H~AS BEEN ACCOM4PLISHED
1963
Parin, V.V.
pp. 3-4
Smrena, No. 7, 1961.
(Translation Ser~Vices Br'anch, Foreign Technology Division, Wright-Patterson
AFB, Ohio) FTD-TT-62-1607/1, 18 Jan. 1963. ASTIA AD 295 805.

Behind thc, flight of Cozrmunist Yuri y Alekseyevich 'Zagarin are years
An- unforgettaýle day
of scientific achieverretits in tl-v field of space flight.
a round trip around
kg
made
83.b
weighing
satellite
first
soviet
when
the
was
our planet. Fro~n that memorable day, more than three years have passed. The
flight *of the Dog Layka and later, the first trip of the Zuo-Botanical Carden
headed by dogs Byelk~a and Strelka. Dogs were used inste'd of monkeys because
it is difficult to train a monkey to caim behavior under flight condlitions.
the blast off of dogs can be carried out- without ch'i-ially doping their nervonus
raphy of the reverse rside
system. After the flights of various dogs,
I
fth cosmic shi ps.
of the moon. Fintlly, flights of the t!',
~ssthat mans flight
iov,
,l" by
All or these flights brought at !t
lip is -onn,., *o, w,,h no danger to his
into th.o cosmos on board a Fk, 1
health ur life.
ABSTRACT:

'

52 5
Porin, V.ý'.

i963

cri
t ,r

LNSAID A SOVIET SCIENTIST

TILE COSM'ONAUT

;wet
inC a, Au',., 15 , I1,ý,j
(T:-iný,lation Se-rvices Branch, F,,,,rcnlg
A-B, Ohib) FTD-TT-62-1602/i, Ja-i. 17,

1,

,)

1T-av

Division, Wright-Patterson
1963.

ASTIA AD 295 798

A
ission of the ,ood physical condition of b-oth Yuriy Cagarin
S
i%
ring and toll owing their space [1 i),ht s provides scientists
a:,d i.r
in *1i
, scient:..sts
or fUthAre spajce flights. After the fli ihts
witli a ,,uod outl: -.
tlessness does not interfere with iier-,al activities.
concluded that wei
Mloreover, it does not appear to he a hindran-e ir, manual kont rol of the ship.
Furthermore, Titov spent 24 hours ia the cabin of th'v Vostok-2 in which time,
This change, in the customary time period had
day and night chang-ed 17 times.
Titov 's flight also provec? that
no effect on the health of the cosmonaut.
weightlessness has no adverse effect on the functions of man's organism.

Finally, the flight proved that man can without greater strain and without
harm live under conditions of cosmos--for a time necessary to carry out such
flipght.

//
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Parin, V.V.
1963
MAN IN COSMOS
Smena, No. 13, 1961, pp. 22-23
(Translation Services Branch, Foreign Technology Division, Wright-Patterson
AFB, Ol.io) FTD-rT-62-1606/l,
17 Jan. 1963.
ASTIA AD 295 806
ABSTRACT: Overload is one of the serious problems faced by a cosmonrut during
space flight.
Scientists are now trying to solve the problem by placing the
cosmonaut dressed in an airtight suir into a special chamber filled with liquid
In it, he will be situated in a suspended state
It is hoped that the specitic
weight of the liquid will become equalized with the specific weight of the
cosnonaut and thus, make it possible for him to endure overloads.
Observations
of animals on board cosmic ships explained that the vital activity of the
organism under conditions of weightlessness is normal.
One of the yet unsolved
problems of space flight is that of radiation.
One method under investigation
to increaý;e the stability of the organism to radiation is by artificially slowing down the vital processes in the organism.
This would be done by cooling
the living organism.
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Pavlok, Jan 1958 BIOLOGICKE ZABEZPENCENI MEZIPLANETAI-NICH LETU
Safety in Interplanetary Flights)
Voienske zdravotnicke listy (Prague) 27(6): 257-262, 1958

(Biological

528
Peterson, N. V., & H. Jacobs, eds.
AvERICAN ASTRONAUTICAL SOCIETY.

1958
PROCEEDINGS WESTERN REGIONAL MEETING
18-19 AUGUST 1958, PALO ALTO, CALIF.

CONTEN'rS:
Ward, J. E., Considerations of Weightlessness,
Hoover, G. W., Man's Operational Environment in Space,
Kornhauser, M., Impact Protection forx the Human Structure
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529
PROCEEDINS, FOURTH ANNUAL MEETING, A.It--RICA.N
1958
Peterson, N.V., ed.
ASTRONAITTICAL SOCIETY, 29-31 JAN. 1958, n-W2OR

CON'TENTS:
Riddell, F.R., & R.W. Detra, Returning Alive from Space
Strughold, H.O., Advances in Astrobiology
Conover, D.W., E.G. Aiken, & C.M. Whitlock, The Selection and Training
of a Bio-Satellite Crew.

530
1961 S0'ETSKIE KISMONAVTY V BLIZHNIEM KOSMOSE (SOVIET
Petrovich, G.V.
COSMO':ATLTS LN NTAR-SPACE)
(Vestiik A,.ad. \auk S.S.SR. (Moscow), v. 31, no. 5 May 1961, pp. 13-22,
Russian)
Also in: U.S. Joint Publ. Research Serv., Washington, D.C., Trans.
8897 (CSO:66-D), Sept 19, 1961

in
no.

A3STRACT: The Soviet space program culminated with the orbiting flight a.nd
His physiological reactions to weightlessness
return of Yu. A. Gargarin.
showed that the human body could tolerate the weightless state for a much lcnger
However, cosmic radiation is a source of danger and presented a .1jor
duration,
space travelers.
to
problem

531
1958
Phoebus, C.P.
Pp.
Reviews,
Research

I

ACCO.,2ýxioDATIN THE SPACE Y.AN.
6-12, June 1958.

This artic'le discusses problems which must be solved before space
ABSTq-,ACT:
ships can be bui.t which acco--.odate man's neocs sufficiently to permit weeks
These proble.-s arise primarily because of the continuousor months of flight.
of experience with
ly closed environment, hence are discussed in the light
food and
mechanisms,
Problem areas include: respiratory
submarine design.
engineering
human
from
waste, radiation, psychologiral factors, information
temperature,
studies, the crew, acceleration and deceleration, environmental
waste disposal and weightlessness.
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?igg, L. D.
1961
HXL7.AN ENGINERLNG PRINCIPLES OF DESIGN FOR LN-SPACE MAI.hNENA,:CE.
(AeronauticalSystems Division, Air Force Systems'Cmmand, WrightPatterson AFB, Ohio) ASD TR 61-629; ASTIA AD-271 066; Nov. 1961
ALSTRACT: Results of research on problems related to human performance of
maintenance actions in space systems are reviewed.
The interactions of seni;ory,
psychowotor and motor functions are discussed, along with problems of remotehandling applications in the space environrment.
(AUTHOR)

533
P4gg, L.D., & W.N. Kama
19%6
T
r :EFC-T OF TP2SIENT WEiGHIESV
SS ON
V:SUAL ACUIT'Y..
(Behavioral Science Lab., Ae-ospace Medical Division,
wright-Patterson AFB, Ohio) WALD TR 6i-64, March 1961.
ASTIA AD-64K906
•.ZSTRAC7:
Visual acuity was measured on subjects while they were exposed to
s.;ort periods of weightlessness aboard an aircraft flown through zero-g
trajectories involving transition from I g to 2-1/2 g to zero g.
Monocular
and binocular acuity of near arc far vision were measured on both Snellen
and checkerboard targets.
Control measurements were made on the ground and
inflight at I g in counter-balanced sequence with the zero-g measurements.
Results show that the weightless environment produced from this study has
a detrimental effect on visual acuity as measured.
The decrement is not
considered to have practical significance.
(Author)

534
Piolett, L.
'960
LE VOYAGE TERRE LUN--SERA-T-IL UN JOUR LUN VOYAGE D'AGRE•'T?
(Ti:T E.
..- YgO. TRI?
WILL IT ONE DAY BE A PLEASURE TRIP?)
Mai, 1ay
960, pp. 16-18, in French
T..e author preserts the following hazards which must be solved before
7:
gST-h
man is
a 9Cr: chance of survival of a space flight:
(1) the accelerations of
launcnr..-.g and landing, (2) extreme temperature variations, (3) the noise and
vibra:.on of the rocket, (4) the state of weightlessness, (5) ionizing and
nonionizing radiation, and (6) meteoritic impact.
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Platonov, K. K.
1959
PSIKHOLOGICHESKIE PROBLEMY KOSMICiESKOGO POLETA
(PSYCHOLOGICAL PROBLEMS OF SPACE FLIGHT)
Vosprosy Psikhologii (Moskva)

5(3): 56-65
German Translation:
Psycholgische Probieme des RPumfluges
Sowjetwissenschaft: Naturwissenschaftliche Beitrage (Berlin)
1222, 1960

1959(12):1213-

ABSTRACT: The psychologic effects of the conditions of space flight are reviewed
with reference to published reports on the reactions of experimental subjects to
these conditions.
It is concluded that the adverse effects of acceleration,
weightlessness, confinement, isolation, and exposure to danger may satisfactorily
be counteracted by the proper conditioning and motivation of sp#ce pilots.

536
Pogrund, R.S.
1962 PHYSIOLOGICAL ASPECTS OF THE SPACEMAN
In: Brown, K., and L.D. Ely, eds., Space Logistics Engineeing
(New York: John Wiley and Sons, 1962) pp. 55-135
ABSTRACT:
The complexity of space logistics engineering for the comfort of
the astronaut in a space vehicle is described as a function of mission duration
and of the operational requirements and performance capabilities expected.
The
following physiological parameters are reviewed:
(1) vehicle-induced stresses
(propulsion, noise, vibration, accelerations, zero gravity, re-entry, emergency
escape); (2) internal environment of the space capsule (sources of oxygen supply,
.handling food, biological photosynthesis systems, methods of carbon dioxide
elimination, water and waste control, toxicological considerations, temperature
and humidity regulation); (3) radiation hazard shielding requirements, (lowlevel chronic exposure hazard); and (4) psychological stress (isolation, confinement, and sensory deprivation).
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Pokorovski, A.V.
1956
STUDY OF TP.E VITAL ACTIVITY OF ANIM)ALS DURING
ROCKET FLIGHTS INTO. THE UPPER ATMOSPHERE
(Report presented at the Congres Internationale des fusees et engins guides

Paris, Dec. 3-8, 1956) In Etudes Sovietiques (Paris) 106:65-70, Jan. 1957.
R.A.E. Translation No. 625, ASTIA AD 124191
ABSTRACT:

In the first stage of this work, vital activity of the body at

high altitudes has been observed in dogs, carried in a hermetically sealed
compartment in the nose of a rocket.- Equipment carried in the compartment
allowed observations to be made on conditions, and on the behaviour of the
animals during flight, and during the free fall of the cabin from the rocket.
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The second stage involved the placing of the dogs, in space suits, in a
compartment not hermetically sealed. In one case the animal was ejected at
about 75 to 85 km, its parachute opened,

and it

was subjected to all the

external influences of the upper atmospheric layers during 50-65 min.
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Pokrovskiy, G.
Krvl'va rodinv

1961 MAN GOES OUT INTO SPACE
6: 17-18

ABSTRACT: The article deals with the first cosmic flight of Major Yu. A. Gagarin
in the spaceship "Vostok", which proved that man can exist and function normally
K.E. Tsiolkovskiy was amongst the first scientists to point out that
in space.
man in a cosmic flight would experience two distinctly different states, i.e.
overloads which would be felt during the acceleration and deceleration in the
atmosphere before landing, and a state of weightlessness while the spaceship is
in orbit. Insignificant "g" loads would be possible during change-over from one
"g" loads have been known to high-speed
orbit int' another or before landing.
Checking of a prolonged
pilots, and momentary weightlessness to aerobatic pilots.
state of weightlessness had to be carried out under conditions of a real cosmic
(1) weightlessness reduces
Three aspects of the phenomena were observed:
flight.
It lowers the
the load on blood vessels and facilitates the heart func ions.
strain of the human body, and could be used as actreatment for heart diseases;
(2) it affects the intake of food, which becomes weightless; further investigation
as to the food's progress in the digestive system was re uired; (3) the force of
gravity must play an important part in man's orientation in space as it acts on
the body as a whole, and on the vestibular apparatus, which governs the sensation
After Major Yu. A. Gagarin's fli ht in space it was
of "Top" and "Bottom".
ausual conditions
found that the human body withstands all unexpected and
quite well.
(CARI)
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Pokrovskiy, I.

1961

MIRACLE OF THE TWENTIETH CENTURY.

Ekonomicheskava Ca2eta 88(941):4
(Aerosoace Technical Intelligence Center, Wright-Patterson AFB,

Translation No. MCL-1150,

ABSTRACT:

13 April 1961.

Ohio)

ASTIA AD 261 824

This report is an evaluation on the individual and technical

achievements of Soviet scientists, designers, and workers in the field of

It emphasizes the importance of sending
cosmic flights and other fields,
a man into space to make it possible for him to work in this medium.

" 23650"5
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Potts, P. and J. 1. Bowring
Physical Therapy Rev.

1960

EXERCISE IN A WEIGHTLESS ENVIRNUMT

40(8):584-587

'541

Presnyakov, A.
1961
THE SECRET OF THE FORCES OF GRAVITY.
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
£ranslation No. MCL-1057, 14 July 1961.
ASTIA AD 261 810

ABSTRACT: The author gives a brief review of work done in the field of
gravitation. He states that the interest in the problems of gravitation
is due to the study of the nature of time and space, investigations of the
cosmos and progress in learning of the elementary particles of matter.
For research work carried out by Professor Dmitri Dmitriyevich Ivanenko
is reviewed. Considerable interest was prompted by reports of this scientist
concerning the so-called field quantization, new hypothesis of cosmology,
a unified theory of matter and gravitation, and antigravitation.

542
Putt, D.L.
1952
TRENDS IN U.S. AIR FORCE RESEARCH AND DEVELOPMENT
Technical Data Digest 17(l):7-12
See also J. Aviation Med. 23(4):407-408, 1952.
See also WAS Journal 60(3):43-44, Mar. 1952.
ABSTRACT: Within the context of a review of the progress made in aviation
industry and research, the author summarizes briefly the recent advances
in aviation medicine. Research in space medicine is still in the beginning
stage, co.ering such tasks as protection against solar and cosmicradiation,
cabin pressurization and air conditioning, and adaptation to sub-g conditions

as well as the exploration of unknown factors, e.g. -.
he possible effects of
the magnetic energy developed in cutting through the earth's magnetic field
at high speed.
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag, Netherlands)
Rept. No. TDCK-16903; ASTIA AD 227 817,
Feb. 1959)
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1956 THE HUMAN COMPONENT IN EXTRATERRESTRIAL FLIGHT
Quinnel, RoK.
6(11): 1-24, Nov. 1956
TAC Surg•eon's Bulletin (Langley AFB, Va.)
Feb. 15, 1957
Medical Newsletter 29(4): 27-40
See also:
ABSTRACT: A general discussion is presented on .the physiological stresses to
be encountered in extraterrestrial flight such as accelerations, vibrations,
Within the cabin, con rol of pressurizacosmic radiations, and weightlessness.
tion, temperature, oxygen, carbon dioxide, and body odors is required, as well
Vision
as adequate illumination and presentation of the instrument Vanel.
outside the cockpit may be important only for psychological reasons.

544

1957
Quinnell, R.K.
Canad. Serv. Med. J.

THE HUMAN COMPONENT IN EXTRATERRESTRIAL FLIGHT
13(4): 245-258
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Reed, W.S.
SICKN~S3.

1962

SOVIET SCIENTISTS DISAGREE WITH TITOV ON EXTENT OF SPACE

Aviatinn Week and Soace Technoloov.

May 21,

1962.

ABSTRACT: Extent of Gherman Titov's sickness during his sixth orbit has
become a matter of disagreement between the cosmonaut and the Soviet medical
Dr. V.V. Parin, academician of bioscientists who followed his flight.
medical sciences At the National Academy of Science, Moscow, said that Titov
began to have symptoms of dizziness. nausea and nervousness beginning in the
sixth orbit. These symptoms, became worse during the sixth orbit and were
somewhat eased on the seventh.
Titov moved his head carefully while so
Parin reported that Titov felt somewhat better after the sleep.
afflicted.
The. Soviet doctors reported that the orbiting dogs on earlier space experiments demonstrated instability of the cardio-vascular system-changes in blood
pressure, pulse and electrocardiograph traces-plus confusion of the central
Titov's condition could be similarly described.
nervous system pattern.

(CARl)

546
David W. and Nola K. Copeland 1960 DISCRIMINATION OF DIFFERENCES IN
MASS OF WEIGHTLESS OBJECTS
:Wright Air Development Division, Aerospace Medical Division, Wright-Patterson
Air Force Base, Ohio) WADD TR 60-601, Project 7184; Task 71586 December 1960
ASTIA AD 252 161.
Rees,

ABSTRACT: Absence of gravity results in the loss of'many familiar kinesthetic
cues of weight and friction necessary to man for object discrimination and
manipulation.
Man's ability to discriminate small differences in mass as
Four weight series were
opposed to small differences in weight was studied.
used, each consisting of a standard (1000, 3000, 5000, or 7000 grams) and
nine comparison stimuli.
Judgments for mass differences were made with the same
Thus, the frictionweights supported by compressed air on an air-bearing table.
Results'show that the
less aspect of a weightless environment was simulated.
mean difference limen, mean standard deviation, and Weber ratio for each standard
Thus, to be detected under a weightless
are much larger for mass than for weight.
condition, mass increments must be at least twice as large as the weight increments-._______
required for discrimination in a normal weight-lifting situation
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A BIBLIOGRAPHY ON WEIGHTLESSNESS.1962
RePass, E.
search no. 23,
(Kartin-Marietta Corp., Denver, Colo.) Literature

ASTIA AD-295 142,
548
SENSORY DEPRIVATION, WEIGHTLESSNESS AND ANTI1961
Reynolds, S. R. M.
THE PROBLEK OF FETAL ADAPTATION TO A FLOATING
GRAVITY MECHANISMS.
EXISTENCE.
Aerospace Medicine 32(11):1061-1068, Nov. 1961.
ABSTRACT: Sensory deprivation in relation to effects of pt1kr.- J ..e4!ghtbessness is approached in this discussion by reviewing embryological studies.
Specifically, the problem of fetal adaptation to a floating existence is
The weightless fetus is then considered in relation to weightless
discussed.
(Tufts)
man in terms of established cybernetic principles.

549
THE CONCEPTS OF WEIGHT AND STRESS
1959
Ritter, O.L. & S.J. Gerathewohl
Medicine, Aerospace Medical
Aviation
of
(School
IN HUMAN FLIGHT.
No. 58-154, Jan. 1959.
Rept.
Texas)
AFB,
Brooks
Center, ATC,

ABSTRACT: The concepts of weight and stress in human flight are considered.
The usage of terms and expressions is analyzed, their diverse meanings
disentangled, and some of the physical facts are presented together with a
simple and consistent set of concepts for their description.

550
1960 THE MEASUREMENT
Rohles, F. H., R. E. Belleville, and M. E. Grunzke
OF CONCEPT FORMATION IN THE CHIMPANZEE AND ITS RELEVANCE TO THE
STUDY OF BEHAVIOR IN SPACE ENVIRONMENTS (AFMDC, Holloman AFB, New
July 1960, AD 241 966
Mexico)

-2,369.-
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Rohles, F.H., Jr. and H.H. Reynolds.
1962
A PROPOSED APPROACH TOWARD
DETERMINING THE PSYCHOPHYSIOLOGICAL EFFECTS OF PROLONGED MANNED SPACE
FLIGHT.
(6571st Aeromedical Research Lab., Holloman AFB, New Mex.)
ARL TDR Report No. 62-28, December 1962.
ASTIA AD 293 881.
ABSTRACT: Orbital space flights are proposed to study the psychophysiological
effects of prolonged weightlessness and cosmic radiation, The program
presented will use animal subjects and attempts to eliminate weightlessness
and cosmic radiation as deterrents to manned space flights of higher altitudes
and longer duration.
(Author)

552
Rohles, F.H., M.E. Grunzke & H.H. Reynolds 1962 A DETAILED ACCOUNT OF
CHIMPANZEE PERFORMNCE DURING THE BALLISTIC AND ORBITAL PROJECT MERCURY
FLIGHTS
(6571 st Aeromedical Research Lab., Holloman AFB, N. Mex.)
ARL TDR 62-15;
Proj. 6893
ASTIA AD 282 687
ABSTRACT: The insults of prolonged periods without sleep, the suturing of the
physiological sensors, and the 'long period of restraint before launch, did not
affect performance during flight; this also appeared true of the prolonged
breathing of 100 per cenL oxygen under reduced atmospheric pressures for the time
periods of these flights.
The noise and vibration accompanying launch did not
affect performance during flight. Accelerations accompanying launch and re-entry
in excess of 7 G's had an immediate effect topon performance; however, recovery
to a prelaunch level appeared to be rapid.
Adaptation to weightlessness took
place during the long exposures to the weightless state, and re-entry accelerations did not have as severe effect upon performance as during the shorter flight.
Eating and drinking were accomplished during weightlessness without difficulty.
The visual processes, as measured, were unaffected by the rigors of space flight;
this was also true of temporal response processes as well as continuous and
discrete motor behavior.
The pellet and water dispensers functioned properly
during weightlessness.
The chimpanzee appears to be a highly reliable subject
for future space flights.
(Author)

I/
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Roman, J. A.
et. al.
1961
SCHOOL OF AEROSPACE MEDICINE PHYSIOLOGICAL
STUDIES IN HIGH PERFORMANCE AIRCRAFT
Paper 1961 Meeting of Aerospace Medical Assoc., 27 Apr. 1961, Chicago, Ill
See also Aerospace Med. 33(4):412-419, April 1962
ABSTRACT: Survey 6f various studies made at the School ofAerospace Medicine,
in which NF-1OOF aircraft are used for gathering physiological information in
,the following areas:
(1) quantitative studies of physiological responae of
humans and animals to zero-gravity states of short duration (50 sec.);
(2) development and testing of automatic physiological instrumentation for use
in space vehicles; (3) development of monitoring and tele-metering techniques
for physiological information, and development of data reduction techniques
for such inf
. (4) determi-aation or physiological norms for human
subjects in-flight under conditons of heightened alertness; and (5) screening
of physiological parameters for suitability as indices of physiological
functioning under in-flight conditions.

554
Roman, J.A.
1962
BIOMEDICAL MONITORING IN-FLIGHT
In (School of Aerospace Medicine, Brooks AFB, Texas)
Medicine, 8-12 January 1962, ASTIA AD 281775

Lectures in Aerospace

ABSTlACT: "Biomedical Monitoring" implies the automatic gathering of quantitative
information relative to physiological functioning in the intact human or animal. in
a form suitable for evaluation, recording or storage.
Automatic monitoring of physiological parameters relies heavily on electronics
techniques and has been with us for a relatively Ghort time.
The advent of semiconductors and the relative ease with which miniaturization may be accomplished
in circuits employing them accounts only partly for the interest in biomedical
monitoring and the strides which we have witnessed.
Schemes for monitoring physio
logical information in an operational situationwere entirely possible with vacuum
tube techniques.
The impetus for the recent progress in monitoring techniques has
been provided by the advent of manned space flight.
This report is concerned
largely with biomedical monitoring as it applies to space flight.
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Roman, J. A., B. H. Warren, J. I Niven, & A. Graybiel 1962 SOM!E
OBSERVATIONS ON THE BEHAVIOR OF A VISUAL TARGET A.D A VISUAL AFTERI•AGE DURING PARABOLIC FLIGHT MANEUVERS (School of Aerospace Medicine,
Brooks AFB,_ Texas) -AFSCPoj~
a-793OTask-396-5, NavyPr-•ect-NR005.
13-6001, Subtask 1, Rept. 64, SAM-TDR-62-66, June 1962, ASTIA AU-287 083
ABSTRACT: The apparent displacement of a real target and a visual afterimage were observed in the F-lOOF aircraft during periods of weightlessness
averaging 45 seconds.
The experimental results are used as a background
from which to reconcile apparent discrepancies between the findings of
different investigators.
/
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Roman, J.A., B.R. Warren, J.1. Niven & A. Graybiel 1963 SOME OBSERVA "*ONS ON
THE BEHAVIOR OF A VISUAL TARGET AND A VISUAL AFTERIMAGE DURING FPRABOLIC
FLIGHT MANEUVERS
Aerospace Medicine 34(9): 841-846
ABSTRACT: On the basis of short intermittent exposure to accelerations ab.,ve
and below 1 G in high-performance air-raft, the direction of apparent displacement
A real target appears
of a real target and a visual after image is sunmarized.
to be displaced upward from center for accelerations greater than 1 G positive,
and appears to be displaced downward for accelerations lwss than I G positive.
A visual afterimage, when observed in the absence of a real target, appears
to be displaced from center in a direction ppposite to that observed for a real
(From Author's Summary)
target.

557
THE SENSITIVITY TO STIMULATION OF
1963
Roman, J.A., B.H. Warren, A. Graybiel
WEIGHTLESSNESS.
DURING
CANALS
THE SEMICIRCULAR
(School of Aero. Med., Brooks AFB, Texas, and Naval School of Aviation Med..
Proj. MR005.13-6001, Task no. 793002, Subtask 1,
Pensacola, Fla.)
SAM-TDR 62-148, February i963.
ABSTRACT: The sensitivity to stimulation of the semicircular canals during
periods of weightlessness averaging 46 second- was estimated by timing the duration
of apparent rotation of a visual target and of the subject's perception of rotaStimulation was accomplished by rolling the aircraft
tion after stimulation.
Time intenduring periods of subgravity as well as during l-G control maneuvers.
sity relationships of the stimulus were obtained by means of specialized instrumentation incorporated into the experimental subject's crash helmet.

558
1963 OBSERVATION OF THE ELEVATOR
B. H. Warren & A. Graybiel
IrC•ATIVE ACCELERATIONS
BY
PRECEDED
SUBGRAVITY
DURING
ILLUSION
(USAF School of Aerospace Medicine, Brooks AFB, Texas) SAM-TDR-62-141
February 1963

Roman,

J, A.,

By observing apparent displacements of a real target, and visual
ABSTRACT:
afterimages during weightlessness preceded by positive or negative acceleration
it was posrible to identify these displacements as a special case of the
Positive and
"elevator illusion," as opposed to the oculogravic illusion.
for this
obtained
was
wetghtlessness,
as
well
as
negative lincar acceleration,
aircraft.
jet
in
purpose
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Roos, C.A.
1959 BIBLIOGRAPHY OF SPACE MEDICINE
U-S. Armed Forces Mod. J.
10(2): 172-217, Feb. 1959
See also: National Library of Medicine, Washington,
Service Publ. No. 617, 1958.

D.C.,

Public Health

ABSTRACT: This compilation of 446 references covers aspects of space medicine
such as sealed cabin problems, acceleration and deceleration, fractional and
zero gravity, cotmic radiations, nutrition in space flight, survival problems,
psychological and social problems, ground crew problems, and extraterrestrial
aspects.
Entries are arranged chronologically starting with 1958 and going back
as far as 1928.

560
Roscoe,

S.N.
April 1960
PERFORMING MAN-SIZED TASKS IN SPACE
Proceedings 2L Ihe
i
l
n
Sciences,

365-368

ABSTRACT: Within the near future the science of manned space travel will
have advanced to the point of warranting the performance of man-sized
tasks in space.
The performance of such diverse will require the man to
leave the protective environment of the ferry vehicle or space station and
operate independently in free space.
Much study has been devoted to the problems of extra-vehicular protective
devices for space operations.
Less study has been directed toward making
it possible to perform man-sized tasks while wearing such devices in space.
Of particular interest are the problems of (1) providing prime power and
converting it to useful forms, (2)
controlling position and attitude
relative ,.o other objects, (3)
performing complex discrimination, manipulation
and decision functions which in turn will require, (4)
special means of
controlling illumination, particularly glare, and dark-light adaptation.

361
Roth, E.M.
1955 MEDICAL ASPECTS OF TRAVEL IN OUTER SPACE
Harvard Med. Alumni Bull.
20(4): 10-13, July 1955

.2,373
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Rozenblium, D.
1959 PERED POLETOM CHELOVEKA V KOS14)S (Prior to the Flight
of Man into Outer Space)
Meditsinskii Rabotnik (Moskva), 38 (1786):2, May 12, 1959
See also:
'Prior to Sending a Man in Outer Space Ships" Central Intelligence Agency Scient. Inform. Rep., Sept. 18, 1959, pp. 46-50.
(PB 131891T30>,
ABSTRACT: In any manned flight into space in a hermetically sealed cabin an
artifically maintained microciimate is required.
The selection of a system
of air regeneration will present relatively few difficulties, since as early
as the late 1930's four Soviet srientists sc.-:cessfully endured a period of
100 hours in a sealed cabin with a simulated envLronment.
The inadequacy and
unreliability of the sensory organs due to high speed, radial acceleration,
and weightlessness will require automatic devices for navigation and piloting.
Prolonged transverse accelerations are well tolerated. The observation of
animals in rocket flights and of Laika in Sputnik shows that respiration and
circulation are not substantially distrubed by the weightless state. It is
supposed that the initial symptoms of vertigo, disruption of fine motor
coordination, and illusions disappear as the organism becomes adjusted to
weightlessness.
Meteors and short-wave unttaviolet radiation are not regarded
as serious threats.
Information on the intensity of cosmic radiation obtained

563
1962 IN THE
Ryabchikov, Ye.
(Translation Services, Branch
9 N
FTD-TT-62-1581/I+4
Original Source: Pravda

CITY OF "THE CELESTIAL BROTHERS"
Foreign Technology Div., Wright-Patterson AFB, Ohio)
ASTIA AD 292 600
v. 1962
P. 4.
August 7, 1962.

ABSTRACT: This article gives a brief, description of the temperature chamber,
pressure chamber, and silence chamber used in the training of Russian cosmonauts.
It also describes the cosmonaiits' experiences in the centrifuge, weightless
basin, and the training panel

564
.- iblowsky, J.
Space World.

1960
1: 14-15,

MAN IN A TUB.
July 1960

j/
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Ryker, N.J.
1962
MANNED SPACE FLIGHT
(North American Aviation, Inc., Space and Information Systems
Division, Downey, Calif.) July 17-19, 1962.

ABSTRACT: Herein is described the major difference. between several manned
space flight missions and their effect uponthe hardvard design of spacecraft
sub-systems.

-

2,375

-

WEIGHTILESSNESS
S

566

Saenger, E.

1949

THE LAWS OF MOTION IN SPACE TRAVEL

Jnter1via, 4:416

567
Salaznev, V.P.
SATELLITE

ISKUSSTVENNYY SPUTNIK ZEMLI (ARTIFICIAL EARTH
1958
(Moscow: Oborongis, 1958)

ABSTRACT: On the basis of domestic and foreign, chiefly American sources,
the author discusses the theoretical problems involved in the construction
and launching of Soviet artificial satellites, specifically Sputnik I,
the world's first.
He indicates the path to be followed by scientists
in solving the problem of conquering space, mentioning past and future
difficulties, and pointing out the main problems the artificial satellites
will solve.
He reviews the successive stage in the conquest of space,
beginning with the launching of the unmanned earth satellite and ending
with the establishment of inetrplanetary space stations and the use of space
ships.
Several models of the earth satellite, celestial rockets, and space
stations are described. The principles of control and celestial orientation
of the artificial satellite during its orbital flight are reviewed, and a
description is given of the most important instruments installed in the
satellite.
(CARI)

568
Schaefer, H. J.
1959
A NOTE ON THE GRAVITY-FREE STATE .NA SPACE PLATFORM.
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. MR005.13-6001.l.48
29 Jan. 1959
ABSTRACT:
The gravity-free state in a satellite is fully realized only in its
center of gravity.
A few meters off center, forces of the order of 10-6 G are
felt. Though they are not likely to affect physiological or sensory f, -tions,
-ajecthey do influence the motion of freely floating objects twisting their
The consequences of this phenomenon for intersateltories into tortuous paths.
lite transportation are discussed for the case that an object (consort) is thrown
by hand from a sitellite. The aprarent motion of the object in the satellite
reference system is analysed.
It is shown that any desired displacement can be
If
accomplished with various widely different launching speeds and directions.
.- the latter parameter is properly chosen, launching speeds of centimeters per
second will produce displacement of many kilometers.

-
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ENVIRONMENTAL EFFECTS ON CONSCIOUSNESS.
Schaefer, K.E., ed.
1962
(New York: The MacMillan Co., 1962)
ABSTRACT: Proceedings of the First International Symposium on Submarine and
Space Medicine, U.S. Submarine Base, New London, Conn., Sept. 8-12, 1958.
Contents include:
Noel1, W.K., Effects of High and Low Oxygen Tension on the Visual System;
Wing, K.G., Effects of Certain Environmental Changes Upon the Cochlear
Response of the Cat;
Therman, P.O., Neurophysiological Effects of Carbon Dioxide;
Stein, S.N., The Neurophysiological Effects of Oxygen Under High
Pressure;
Taylor, H.J., Neurophysiological Effects of Nitrogen;
Davis, H., The Problem of Consciousness;
Graybiel, A., Orientation in Space, with Particular Reference to
Vestibular Functions;
Gerathewohl, S.J., Effect of Gravity-Free State;
Simons, D.G., The Break-Off Phenomenon During Balloon Flight in the
Stratosphere;
Lilly, J.C., The Effect of Sensory Deprivation on Consciousness;
Schaefer? K.E., Effects of Carbon Dioxide on Consciousness;
Pugh, L.G.C.E., The Effect of Acute and Chronic Exposure to Low
Oxygen Supply on Consciousness;
Behnke, A.R., Effects of Nitrogen and Oxygen on Consciousness;
Panel Discussion.

570
Schechter, H.B.
1960
SOME WEIGHT CONSIDERATIONS FOR MANNED LUNAR
MISSIONS. American Rocket Society J. 30(2):195-197, Feb. 1960.
ABSTRACT: The total weight requirements for three possible types of manned,
round-trip, soft-landing lunar missions are investigated, all starting out
from a space station circling the earth at an altitude of about 350 miles.
The fir;t and second missions follow direct hit flight trajectories and
employ chemical and nuclear power plants, respectively. Thrust magnitudes
needed are determined by imposing an initial landing deceleration load factor
of 3 earth g. The third mission makes use of a nuclear power plant as a sort
of "ferry boat" to reach a circular orbit around the moon, whereas for the
landing and ascent portions at the moon, the final payload is ?ropelled by
chemical rockets. After rendezvous with and attachment to the orbiting ferry
boat, the payload is returned to the earth space station.
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SOWE NOTION
1962
Schlel, E. J., P. L. 'Tergamini, and J. C. Simons
CHARACTERISTICS OF TETHERED FREE-FLOATING WORKERS
Okerospace Medical Div. Aerospace Medical Research Labs. (6570th),
Wright-Patterson AFB, Ohio)
Oct. 1962
AMRL MEMO P-13
ABSTRACT: The freedom of movement of a free-floating and weightless operator
The purpose is to determine
who is tethered to a spacecraft is described.
how a lifeline limits his six-degrees-of-motion freedom and, if limitations
do exist, to suggest schemes by which he can be tethered with minimum
The operator's motion behavior as he soars along a tether
restrictions.
The worker is
stretched between two weightless masses is also described.
found to be limited only by the amount of tether slack, and can rotate
about any axis without limitation, provided the tether is attached to the
(N63-19092)
intended axis of rotation.

572
Schmeck, H. M., Jr.
1961
RUSSIAN SUBJECT TO HEAVY STRESS; FIRST MAN TO BE
EXPOSED TO PROLONGED WEIGHTLESSNESS, A VITAL FACTOR IN SPACE.
New York Times, August 7, 1961, pp. I, 6

)

ABSTRACT:

The second Soviet astronaut has endured one trial in particular unlike

This is a state of weightlessness lastanything any human has experienced before.
ing many hours.
While many of the experiences of space flight can be estimated
or simulated on earth or in the air, this is not true of long-term weightlessness.
Reports from Moscow indicated that MaJ. Gherman S. Titov's mental and physiologiOne particularly important question is the effect of
cal functioning was normal.
the heavy forces of re-entry into the~atmosphere and landing on a person who has
become accustomed, over a period of hours, to "zero G" or the state of weightlessness.
The success with which the vehicle protects its occupant and maintains
(CARI)
comfortable conditions for life will also, no doubt, be studied closely.

573
Schock, G.J;D.,
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Schock, G.J.D., & D.G. Simons

1957

A TECHNIQUE FOR INSTRUMENTW.G SUB-GRAVITY

J. Aviation Med. 28(6):576-582,
FLIGHTS.
See also AFMDC TN 58-4, Feb. 1958.

Dec.

1957.

ABSTRACT:
Reduced data from flights conducted during the past year emphasize that
individual pilots vary in their skill in obtaining the maximum duration of zero G

-
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from each ballistic trajectory flown. Repeated flights using the technique
described greatly increases pilot skill. The longest consecutive period of zero
Periods of less than + 0.025G last for as long
G obtained has been seven seconds.
as 22.5 seconds, with intermittent periods of zero gravity of four to five seconds.
Complete trajectories of less than +0.1 G for thirty seconds or more can be easily
realized.
Incidental problems arising in the use of F-94 jet aircraft as test platforms in
sub-gravity research has been: (1) loss of engine oil pressure, (2) loss of hydraulic fluid from the resevoir, and (3) loss of trim tab action. The loss of
engine oil pressure lasts only during the zero G trajectory and is not harmful to
the engine. The oil rises in the chamber during reduced gravity conditions causing a loss of hydrostatic pressure at the oil sump located in the bottom of the
reservoir. This loss of pressure is reflected in the oil pressure indicating
needle dropping to zero and remaining there as long as the oil is floating in the
chamber. The same conditions prevail for the hydraulic fluid, except in the F-94,
with returned longitudinal acceleration the fluid tends to flow out the overflow
vent located at the top of the reservoir and is dumped overboard. The loss of
trim tab action is explained in the overheating Cf the trim tab actuator motor
due to loss of Air currents in the zero G state. With returned air currents the
trim tab actuator motor cools and become operational.
The equipment designed to instrument sub-gravity flights is uncomplicated and
nas the advantages of light weight and compactness. The complete, package weighs
less than 15 pounds and can be fitted easily in the observer's compartment of an
F-94C aircraft.
Some of the more interesting observations of recent flights have been an incident
of extreme vertigo and disorientation in a pilot with more than 3,000 flying hours
observations on the behavior of different fluids under sub and zero-gravity conditions, and a high incidence of motion sickness. Preliminary experiments indicate
that a study of fluid behavior under extended periods of true zero G will be
valuable in the planning and design of future space vehicles

575
SENSORY REACTIONS RELATED TO WEIGHTLESSNESS AND THEIR
1958
Schock, G. J. D.
(Air Force Missile Development Ctr., Hollomari
IMPLICATIONS TO SPACE FLIGHT.
AFB, N. Nex.) Proj. 7851, AFMDC TR 58-6, April 1958; ASTIA AD-135 012
ABSTRACT: The implications of a sensory-starved environment are reviewed and
compared to conditions that will prevail in actual space flight. Recommendations
for training for future space flight are presented. It is conjectured that in
periods of weightlessness of several hours, the highly motivated space traveler
would probably cope with sensory deprivation effects; but in longer veriods,
when rest would be a necessity, much heavier stress would be put on the individitm
Ability to operate efficiently in spite of this stress can best be assured by
psychiatric evaluation of experiments in simulated space cabins.
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APPARENT MOTION OF A FIXED LUMINOUS TARGET DURING SUB1958
Schock, C. J. D.
(Air Force Missile Development Ctr., Holloman AFB,
GRAVITY TRAJECTORIES.
APNDC TN-58-3; ASTIA AD-135 009; Feb. 1958
N. Mex.)
of linear accelABSTRACT: The purpose of this study was to determine the effects
the visual
on
eration and deceleration found in flying a ballistic trajectory
luminous tarfixed
a
perception of a target in the dark. Four subjects observed
trajectory.
ballistic
the
get while the pilot of an F-94 aircrait executed
target appeared
During increased forward acceleration and vertical-g force, the
verticaldecreased
and
deceleration
with
The reverse occurred
to move.downward.
and
stabilize
to
appeared
target
the
During weightlessness
g-force values.
positive
and
g
negative
into
excursions
made
subject
the
as
oscillate up and down
(AUTHOR)
subgravity states, respectively.
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A TECHNIQUE FOR INSTRUMENTING SUBGRAVITY
1958
Schock, G. J. D., & D. G. Simons
AFMDC
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
FLIGHTS.
1958
Feb.
TN 58-4; ASTIA AD-135 008;
Instrumentation was designed to achieve the maximum duration of weightABSTRACT:
Observations on the behavior of different fluids
lessness using F-94C aircraft.
under subgravity and weightless conditions indicate a study under extended periods

of true weightlessness is worthwhile for planning and designing future space
(AUTHOR)
vehicles.

578
A STUDY OF ANIMAL REFLEXES DURING EXPOSURE TO
1959
Sahock, Grover J.D.
(Air Force Missile Development Center,
SUBGRAVITY AND WEIGHTLESSNESS.
jolloman Air Fur6;e Base, N. Mex. ) Report no. AFMDC TN-59-12;
ASTIA AD-215 463; June 1959
See also Aerospace Med.

32:336-340,' April 1961.

ABSTRACT: Normal cats exposed to weightlessness display loss of labyrinthine
Cats
reflexes, disorientation and confusion, with and without visual cues.
in which the vestibular cortical area of the brain had been removed bi-laterally
seemed-to be less disoriented and confused than normal animals, but also display
Bi-labyrinthectomized cats, however, are
loss of labyrinthine reflexes.
relatively unaffected by exposure to weightlessness and display no sympt-ns of
(Author)
serious disorientation and confusion.
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PERCEPTION OF THE HORIZONTAL AND VERTICAL, IN SIMULATED
1959
Shock, G. J. D.
(Air Force Missile Development Ctr., Holloman AFB,
SUBGRAVITY CONDITIONS.
AFMDC-TN-59-13, June 1959; ASTIA AD-215 464
N. Mex.)
ABSTRACT:

Quantitative experiments show that in simulated sub-gravity conditions

-
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with decreased proprioceptiveinput, perception of the horizontal and vertical is
greatly impaired. During actual space flight artificial gravity forces may be
needed to insure adequate human orientation during weightlessness.

580
Schock, G.J.D.
1959 AIRBORNE GALVANIC SKIN RESPONSE STUDIES: A PRELIMINARY
REPORT
(Air Force Missile Development Center, Holloman AFB, New Mexico) Report No.
TN 59-14, June 1959, ASTIA AD 215 465
See also AerospaceMed. 31:543-546, July 1960.
ABSTRACT: Galvanic skin responses are not affected by weightlessness but instead
may be attributed to emotional factors.

581
Schock, G.J.D.
1960 PERCEPTION OF THE HORIZONTAL AND VERTICAL IN SIMULATED
SUBGRAVITY CONDITIONS. Reprint USAF Medical Journal 11(7):786-793.
ABSTRACT: This investigation was conduted with the aim of ascertaining the role'
played by the labyrinth in the perception of the body position in subgravity
conditions.
The -subject was seated in a special rotating chair and had to
orient a fluorescent rod in a dark room without any reference marks, according
to his own evaluation of the true horizontal and vertical. The error relative
to the real coordinates was measured with a special device,
the tests were
carried out under the following conditions: (1) head inclined to the left at
450 (upheld by a special support); (2) body inclined to the left at 420; (3)
body inclined to the left at 280; (4) seated, with head and trunk erect. The
tests were executed on the ground and in the water.

582
Schock, G.J.D.
1960 -AIRBORNE GSR STUDIES; A PRELIMINARY REPORT
Aerospace Medicine 31(7): 543-546 June 1960
ABSTRACT: Evidence gained from subjects exposed to pre-weightlessness ac,celeratiot,
and weightlessness suggest changes in GSR and heart rate to be due to emotional

factors rather than to weightless or positive G. Instrumentation techniques for
high performance aircraft are presented for measuring GSR and heart rate of
human subjects.
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Schock, G. J. D.

1961

A STUDY OF ANIMAL REFLEXES DURING EXPOSURE TO

SUBGRAVITY AND WEIGHTLESSNESS.
Aerospace Medicine 32(4):336-340, April 1961.
ABSTRACT: Several experiments were conducted to study the role of the
Six
vestibular apparatus during stakes of subgravity and weightlessness.
two unoperated, two bilabyrinthectomized, and two with
cats were observed:
Postural
the vestibular cortical area of the brain removed bilaterally.
the
ground
and
during straight
reflex activity of these animals was recorded on
and level flying (normal g conditions), and during ballistic trajectory
Comparisons of the responses
flight (subgravity and weightless conditions).
to the various tests, with eyes open and eyes covered, were compared.
(Tufts).

584
THE ELECTROCARDIOGRAM IN THE ABSENCE OF GRAVITY.
1959
Schocken, K.
(Thermodynamics Section, Research Projects Laboratory, DOD, Army Ballistic
Missile Agency, Redstone Arsenal, Ala.)' DV-TN-4-59; 13 Feb. 1959

585
Schocken,

K.,

& S.J. Gezx-thewohl

1960

A QUANTITATIVE EVALUATION OF THE

ELECTROCARDIOGRAWS OF TWO SQUIRREL MONKEYS UNDER CHANGING CONDITIONS.
(Army Ballistic Missile Agency, Redstone Arsenal, Alabama)
Rept. No. DV-TN-12-60.
The following cardiodynamic effects cf changes of the gravitational
ABSTRACT:
force have been previously observed: (1) a marked increase-in cardiac rate
occurs in almost all subjects during acceleration and deLeleration periods,
(2) the electrocardiogram is generally normal in the zero-G state, (3) the
heart rate is increased and unstable during post-acceleration weightlessness,
(4) transient changes may occur in the electrocardiogram if the state of the
gravitational field changes, (5) the steady cardiodynamic state seems to be
the same for zero G as for the one G condition, (6) increased G loads lead
to the condition of physiological stress, (7) the absence of G-forces is a
mechanically stressless condition, (8) the stresses imposed by acceleration
and the condition of weightlessness encountered in aircraft and missile flights
are within the range of tolerance of the human and animal organism. These
cardiodynamic effects are confirmed by the electrocardiographic findings of
A rigorous stati3tical evaluation of the limits
the 2 bioflights of monkeys.
of normality, in a similar manner as was carried out previously in humans, is
possible and can be performed as soon as sufficient statistical material is
available

-
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REPORTS ON SPACE MEDICINE
1959
School of Aviation Medicine
(School of Aviation Medicine, Randolph AFB, Texas)

-

1958

ABSTRACT: A series of articles and reports by research scientists at
the School of Aviation Medicine, USAF, including:
1.
2.
3.
4.
5.

Human Performance in the Space Travel Environment, George T. Hauty
Supersonic and Hypersonic Human Flight, Julian E. Ward, Siegfried J.
Gerathewohl and George R. Steinkamp
Human Engineering of the Sealed Space Cabin, Julian E. Ward and
George R. Steinkamp
Fatigue, Confinement, and Proficiency Decrement, George T. Hauty
and R.B. Payne
The Feasibility of Recycling Human Urine For Utilization in a Closed
Ecological .Rvarm-

W411

--

A

587

FACTOR ANALYSIS OF SPACE ORIENTATION
1961
Schubert, G. & H. Kolder
Rev. Med. Aero (Paris).2:179-180, Dec. 1961. (Fr)

588
FACTOR ANALYSIS OF SPACE ORIENTATION
1962
Schubert, G. and H. Kolder
Riv. Med. Aero. 25:64-77, Jan.-March 1962. (Italy)
In

.589
LIQUID BEHAVIOR INVESTIGATIONS UNDER ZERO AND LOW G
1961
Schwartz, E. W.
In Benedikt, E. T., ed. Weifhtlessness-Physicai Phenomena and
CONDITIONS.
(New York: Plenum Press, 1961) pp. 102-110.
Biological Effects.

590

Schwichtenberg,
Minnesota Med.

A.H. 1960 SPACE MEDICINE AND ASTRONAUT SELECTION
Dec. 1960
43(12): 797-812

ABSTRACT: In a manned space flight project, there is an interdependence in the
fields of medicine, design engineering, and human engineering. The author
He
describes the physical tests given during the selection of astronauts.
suggests that the knowledge and experience gained from research in aviation
medicine be applied to the general medical practice.

/

/
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Schwichtenberg,
Ann. Rev. Med.

A.H.
1961 MEDICAL ASPECTS OF SPACE FLIGHT
12: 299-322, 1961

ABSTRACT: A great deal of research has been conducted in the field of space
flight travel.
However, the application of the knowledge gained from the
research has been slow because of the lack of communication among the scientists
engineers, and physicians.
There are many medical implications that can be
attributed to various flight stresses.
The author discusses the flight stresses
as well as commienting on selection of astronauts, function of man in space, and
man-machine relationships.

592
Seale, L.M. & R.E. Flexman 1961 RESEARCH O0I A SELF-MANEUVERING UNIT FOR ORBITAL
WORKERS
In: Proceedings of the LAS Aerospace Support and Operations Meeting, Dec. 4-6,
1961 (Instit. of Aerospace Sciences, Inc., New York; assisted by IAS
Aerospace Technology Panel of the I.A.S. Aerospace on Support, Orlando,
Fla.)
ABSTRACT: Maintenance activities required of an orbital worker and the systems
that are necessary to support him in the predicted environments are studied
extensively.
Three major subsystems which comprise the orbital worker self-maneuvering
system are: (1) life support systems (all equipments and structures required to
sustain life), (2) support equipments (tools and other equipments necessary for
the successful completion of orbital maintenance activities), and (3) propulsion,
stability and control systems.

593
Segal, H.'
1954
SPACE MEDICINE
J. South African Interplanetary Society 24-29,

April-Sept.

1954

ABSTRACT: Medical problems under weightless conditions outside the earth's gravitational field ii terms of selection of the crew, take-off, flight, landing, and
life on the objective.

594
Sells, S. B., & C. A. Berry, eds.
(New York: Ronald, 1961)

1961

HUMAN FACTORS IN JET AND SPACE TRAVEL

CONTENTS:
Graybiel, A., Medical Aspects of Jet and Space Travel,
Hale, H. B., Natural. Environment and the Environment of Flight,
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Hekhuis, G. L., Radiobiology and the Environment of Flight,
Wilbanks, W. A., Basic Aspects of Skilled Performance,
Matheny, W. G.,

Human Operator Performance Under Non-normal Environmental

Operating Conditions,
Sells, S. B., Group Behavior Problems in Flight,
Berry, C. A., Human Qualifications for and Reactions to Jet Flight,
Sells, S. B., & C. A. Berry, Human Requirements for Space Travel,
Norton, J. A., Protective Medicine in Jet and Space Flight,
Moseley, H. G., Air Craft Accidents and Flight Safety,
Ranks, T. G., Human Factors Related to Jet Aircraft,
Clamann, H. G., The Engineered Environment of the Space Vehicle,
Mayo, A. M., Operational Aspects of Space Flight,
Webb, H. B., Speculations on Space and Human Destiny.

595

Semotan, J. 1961 VYZAM DUSLVNI HYGIENY V ASTRONAUTICE
MENTAL HYGIENE IN ASTRONAUTICS)
Cekoslov. Psychiat.
(Prague) 57(l): 61-69, Jan. 1961.
sumnary.

(THE IMPORTANCE OF
In Czech, with English

ABSTRACT: Possible damage to the mental facilities of astronauts during space
flight is discussed in this article. The dangerous influences include weightlessness, acceleration and deceleration, noise, vibration and isolation. The author
suggests a psychogenic approach to the selection of spacemen. He also describes
the present and future research for the preservation and development of mental
health in the space crew.

596
Sewal1, R.
1946
THE CLINICAL RELATIONS OF GRAVITY AND CIRCULATION
A e
J. Med. Science 151:491

597

Sharp, E. D. and C. W. Sears

1963

WALKING UNDER ZERO-GRAVITY CONDITIOJS

USING VELCRO MATERIAL
(Aersopace Medical Div. Aerospace Medical Research Labs.

(6570th)

Wright-Patterson AFB, Ohio)
AMRL MEMO P-23
Jan. 1963
ABSTRACT: The purpose of this study is to evaluate man's ability to walk
under conditions ot weightlessness while using Velcro materials as a means
of maintaining surface contact. Velcro consists of two mating pieces of
fabric: a hook porcion containing many mylon hooks, and a mating material,
pile, consisting of many small mylen eyes or loops. When the two materials
are pressed together, the hooks engage in the eyes and the two portions

-

S
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adhere.
It was concluded from the study that:
(1) Velcro material, applied
to a maximum-area, flexible shoe with a resilient, flat sole, appears to
hold some promise as an aid to weightless walking; (2) under the conditions
of this study, the body posture that permitted the most successful walking
gait was a crouched position, knees bent and the upper portion of the body
bent forward.
This posture apparently best enables the center of mass of
the body to maintain a straight line path parallel to the walking surface;
and (3) subject-induced motions appear to play a definite part in attaining
a good walking gait. Swinging the arms, the velocity with which the legs
are raised off the floor, and the technique that is used in separating the
Velcro material on the shoes from that on the walkway all play a part in
the success or failure of maintaining useful contact with the walking surface.
(N63-19093)

598
Shaw, R.F. & N.B. Marple
1961
METHODS OF DETEINING BLOOD FLOW THROWH
INTACT VESSELS OF EXPERIMENTAL ANIMALS UNDER CONDITIONS OF GRAVITATIONAL
STRESS AND IN EXTRA TERRESTIAL SPACE CAPSULES.
(Columbia Univ., College
of Physicians and Surgeons: Electronics Research Labs., New York)
Status rept. no. P-1/168, Rept. no. CU-l-61-NASA-112-PS/ERL, 1 May 1961
ABSTRACT: The following work is described: (1) technical development of
blood flowmeter instrumentation; (2) surgical considerations related to
special problems of chronic implantation of flowmeter probes; (3) study
of the relationship between levels of blood flow and organ activity.

599
Shepard, A.B., Jr.
1961
PILOT'S FLIGHT REPORT, 7NCLUDING IN-FLIGHT FILMS
(Paper, Conference on Results of the First U.S. Manned Suborbital Space
Flight, June 6, 1961, NASA, Washington, D.C.)
Pp. 109-116

600
Shternfel'd, A.
1958 ARTIFICIAL SATELLITES.
(Trans. of a book published by State Publishing House of Technical
Literature, Moscow, 1958) LC or SLA PB 141351T.

601
Shternfeld, Ari.
1959
Soviet Space Science

MAN IN COSMIC SPACE
(New York: Basic Books,

ABSTRACT:
Presents an excellent,
under conditons of weightlesness.

1959) pp.

163-189

simplified discussion of work and life
Defines ,G-force for the layman.

-
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602
Or ISKUSSTRXNNYKH SPUTNIKOV K MEKHPLANETNYM POLETAM
1959
SLcernfel'd A.
(FROM MAN-MADE SATELLITES TO INTERPLANETARY FLIGHTS) Gosudarstvennove
Izdatel'stvo Fiziko-Matematicheskoy Literatury (Moscow), 1959
(Aerospace Technical Intelligence Ctr., Wright-Patterson AFB, Ohio)
Trans. No. MCL-1301, 18 Sept. 1961. ASTIA AD 264 626
ABSTRACT: The launching of an automatically controlled rocket to Venus will
enable scientists to obtain valuable scientific data. But more data will be
supplied by flights around Venus, especially the flight of a manned rocket.
At a definite trajectory the cosmic rocket after flying around the celestial

body will automatically return to the point of take-off, traveling on inertia
without any fuel consumption. That is why flights of people around Venus will
be easier and sooner than the flight with landing on the surface of Venus with
return to Earth. But the flight around Venus is a considerably more difficult
problem than the flight around the Moon. In the latter case, the rocket is
preferably in the terrestrial field of gravitation. Having overtaken the Moon,
it will come back to Earth. But when a cosmic rocket will fly in the direction
of Venus then at a relatively short distance from the.Earth it will fall into
the field of gravitation of the Sun

603
Shurley, J.

T.

1960

Am. J. Psychiat.

PROFOUND EXPERIMENTAL SENSORY ISOLATION

117(6):539-545.

ABSTRACT: This' is a description of the sensory deprivation experiments
conducted at Oklahoma City Veterans Administration Hospital. In order to
simulate weightlessness, the subject was placed in'a large tank filled
with water slowly flowing at a constant temperature. The rest of the system
consisted of automatic controls and continuous tape recorders.

The subjects

rere volunteers who had been pre-selected on the basis of capacity for memory,
ability to comnmmicate freely, and self-observation. Light, sound, vibration.
odor, and taste inputs were highly restricted. The chronological report is
The
based on tape recordings by a subject in isolation for 4 1/2 hours.

water immersion test was not perceived as unpleasant.
states varied during post-exposure.

The subjects feeling

604

TRANSIENT CAPILLARY RISE IN REDUCED AND ZERO-GRAVITY FIELDS
1961
Siegel, R.
American Society of Mechanical Engineers Transactions, Series E 28:165-170
June 1961
ABSTRACT: Experimental information given on the transient "capillary" rise of
water into vertical tubes subjected to reduced and zero-gravity fields. The
response in a low-gravity environment is of interest in studying the behavior
of liquid systems for space vehicles.

-2387605
Simons, D. G.
1955
REVIEW OF BIOLOGICAL EFFECTS OF SUBGRAVITY AND WEIGHTLESSNESS.
Jet Propulsion 25(5):209-211, May 1955
ABSTRACT:
Disorientation and discoordination resulting from exposure to subgravity
and weightlessness depend upon the response of the sensory modalities of equilibrium, vision, and kinesthesis.
These modalities are influenced by altered
stimulus-sensation responses, illusions, and sensory inconsistencies.
Experimental evidence of disorientation and discoordination due to exposure to subgravity
and weightlessness is cited from both animal and human experiments.
It is
concluded that the vestibular apparatus plays a critical role in the physiological
and psychological responses to subgravity exposure. The experimental evidence

available to date suggests that incapacitating disorientation may occur under
specific conditions.
(AUTHOR)

606
Simons, D. G.
1956
REVIEW OF BIOLOGICAL EFFECTS OF SUBGRAVITY AND ZERO-GRAVITY
(American Rocket Society) ARS 139-54, Circa 1956
ABSTRACT: Disorientation and discoordination resulting from exposure to subgravity
and zero-gravity depend upon the response of the sensory modalities'of equilibrium,
vision, and kinesthesis.
These modalities are influenced by altered stimulussensation responses, illusions, and sensory inconsistencies.
Experimental evidence
of disorientation and discoordination due to exposure to subgravity and zero-gravity
is cited from both animal and human experiments.
It is concluded that the vestibular apparatus plays a critical role in the physiological and psychological

responses to sub-gravity exposure. The experimental evidence available to date
suggests that incapacitating disorientation may occur under specific conditions.
(AUTHOR"

607
Simons, D. G.
1957
APPLICATIONS OF SATELOKB (SATELLITE SIMULATING OBSERVATION
AND RESEARCH BALLOON).
(Presented under the auspices of The American Rocket
Society at the Czh International Astronautical Congress, Barcelona, Spain,
6-12 October 1957)

608
Simons, D.G.

1958

AREAS OF CURRENT SPACE MEDICAL RESEARCH .......................

In Alperin, M., M. Stern, & H. Wooster, eds,
Yistas in Astronautics:
Zroceedings of the First Annual AFOSR Astronautics Symposium
(New York: Pergamon Press, 1958)
pp. 299-303, Part 6, Human Factors

ABSTRACT: Effects of heavy-ray particles, the design of sealed cabins, the
effects of weightlessness, and the problems of reentry into the atmosphere are
briefly discussed.

-2,388
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609
Simons, D. G.

1961

SUBGRAVITY AND WEIGHTLESSNESS.

(In Gauer, 0. H. and

G. D. Zuidema, 'eds., Gravitational Stress in Aerosvace Medicine

(Boston:

Little, Brown, and Co., 1961). Pp. 189-201

610
Simons, J. C.

1959

PRELIMINARY FLIGHT TEST REPORT - IN-FLIGHT STUDY OF
(WADC, Wright-Patterson AFB, Ohio)

MAGNETIC SHOES FOR ORBITAL WORKERS.
9 Jan.

1959

"61.1
Simons, J.C. 1959 PRELIMINARY FLIGHT TEST REPORT, PROJECT SKY"EOK. INFLIGHT
STUDY OF STABILIZATION UNIT FOR ORBITAL WORKERS
(Wright Air Development Center, Aerospace Medicel Lab., Wrigh~tbatterson AFB,
Ohio) June 29, 1959

612
Simons, J. C.
1959
WALKING UNDER ZERO-GRAVITY CONDITIONS
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC TN 59-327, Oct. 1959; ASTIA AD-232 469
ABSTRACT: This is the first report on experiments with permanent magnetic sandals which enable a man to walk with an approximately normal gait under weightless conditions.
All four subjects reported an immediate spatial orientation
,of "down" being where their feet were, as ,soon as their body rotation stopped.
A basic index was formulated to define magnetic requirements in terms of the
inductive forces required to hold a subject stationary. A vector analysis of
the 1 g walking gait is made.

613
Simons, J.C. & M.S. Gardner

1960

SELF-MANEUVERING FOR THE ORBITAL WORKER.

(Wright Air Development Center, Wright-Patterson AFB, Ohio)
Report. 60-748.
Dec. 1960.
ASTIA AD 252 125.
SUMMARY (a):

WADD Tech.

Various self-propulsion and stabilization systems have been flight-

tested under weightless conditions. The capability of these systems is reviewed.
After analyzing the basic motion and orientation problems of the orbital worker,
requirements for an optimum propulsion and stabilization system are discussed.

f•
S
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614
1961
FREE FLOATING SENSATIONS AND PERFORMANCE
Simons, J. C., & M. S. Gardner
In 1961 Proceedings of the Institute of Environmental Sciences National
(Mt. Prospect, Ill.:
Meeting, April 5, 6. 7. 1961, Washington, D. C.
pp. 371-378
Institute of Environmental Sciences, P. 0. Box 191)
CONCLUSIONS: A generul design criterion is proposed from the many conclusions
found in the table: i.e. The orientation of the designer should be pointed toward
the use of the gravity-free environment as a focus.
Earth oriented, behavior
should not be forced into the g-free state.
The first consideration for developing hardware and optimizing performance should
Restrictions
be the appreciation, acknowledgment and USE of weightless behavior.
land control of motion will be required; however, the potentiality of a g-free man
as the most intimate man-vehicle ever conceived should guide all of our applications.
The freefloater is Indeed both man and machine, vehicle and driver in one.

(AUTHOR)

A REVIEW OF THE EFFECTS OF WEIGHTLESSNESS ON
1962
Simons, J.C. & W.Kama
SELECTED HUMAN MOTIONS AND SENSATIONS.
(6570th Aerospace Medical Research Laboratories, Aerospace Medical Div.,
ASTIA AD 282 116
(AFSC) Wright-Patterson AFB, Ohio) April 1962.
ABSTRACT: The motions of the weightless free-floating worker are discussed
in terms of an operator performing maintenance and supply functions between,
A postural coordinate system is used as a
upon, and within space vehicles.
basic reference and current USAF studies concerned with rotating and transStudy techniques include physical analyses
lating the system ar~e reviewed.
of the motions, inflight validation of the analyses and mathematical projecSensations to these motions and the
tions of probable orbital motions.
ability to handle inertial objects is also discussed.
The motion freedom of the unencumbered su-face-free worker revealed many
restraint requirements and such designs as lifelines, adhesive foot-gear and
These
self-maneuvering units are introduced to limit and control his motions.
hardware
for
space
criteria
factor
human
determine
to
used
being
are
designs
and to suggest crew selection and training procedures.
The effects of transient weightlessness on sensory, psychomotor, and
motor functions have revealed minor effects; however, the perception of
the postural'vertical and the response of the circulatory system to the
return of positive gravity are considered as pertinent problems.

616

S

1963---- WEIGHTLESS MAN: A SURVEY OF
Simons, J. C. and M. S. Gardner
SENSATIONS AND PERFORMANCE WHILE FREE-FLOATING (FINAL REPORT, OCT. 1960FEB. 1961).
(Aerospace Medical Div. Aerospace Medical Reserach Labs. (6570th).
Wright-Patterson AFB, Ohio)-----------------------------------.........March 1963
AMRL-TDR-62-114

ABSTRACT:

The effect of surface-free behavior on work performance in space

2,390
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has been investigated to determine what techniques should be developed to
aid the orbital workers. While they performed gross motor activities under
weightless conditions,

subjects reported their sensory and performance

experiences during Keplerian parabolas in a C-131B aircraft, in both lighted
and dark cabin conditions. Their experiences were categorized into sensation
influences upon orientation and body-motion influences upon body attitude
and position control. Unique examples of short-term weightless behaviors
were found, and their causes are briefly discussed. Potential applications
of these weightless responses to hardward development and to crew training
and selection are discussed, and significant areas for future research e~re
proposed. (Author)

617
Simons, J.D., Jr.

1

April 1960

NEED FOR SIMULATION
Pro•ee.in. of2t

EFFECTS OF EXTREME ALTITUDES, AND THE

Institute of Environmental Sciences, 5-10

.618

Sinnamon, E.G. & W.S. Wray
1.S.

1962

BIBLIOGRAPHY OF AVIATION MEDICAL ACCELERATION

LABORATORY PUBLICATIONS,
1950-1960
Naval Air Development Center, Johnsville

Pa.)

NADC-MA-6211,

Sept 27,

1962

ABSTRACT: A bibliography with abstracts and ndices is presented which covers
all of the published work of the Aviation Med cal Acceleration Laboratory during
its first decade, 1950-1960. The primary facility at this laboratory is the
50-foot radius human centrifuge with its gimbal-mounted gondola.
This device
is capable of producing acceleration levels ulo to 40 G and with computer contcol
can realistically simulate flight profiles of air and space vehicles.
The subject
matter covered by the publications includes aviation and space medicine, the
effects of acceleration on the animal and hundn organism, human performance
under acceleration stress, dynamic stimulatior of aircraft and space vehicles,
biochemistry, physiology, psychology, and eng ineering.
Included are formal
reports, progress reports and articles which dppeared in the open literature.
The material is coded and grouped unoer subject headings and indexed by author,
title
and report number or Journal citation.
ASTIA numbers are given for all
reports available under that system.

619
Sisakyan, N. 1961 MANNED SPACE FLIGHT PROBLE
DESCRIBED
FBIS, USSR & East Europe, Nr. 145, July 28, 19 1
ABSTRACT:
Successful completion of a series o experiments with satellite ships
made it possible to start preparing for man's light into space.
Results of
research have shown that the limits of enduran, e could be considerably expanded,

i~-
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620
Sisakyan, N. 1961 .MAN AND SPACE
Pravda 85(15575): 6, 26 March 1961
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
Trans. No. lCL-1149, 27 July 1961
ASTIA AD 261 823
ABSTRACT: Soviet science and technology never ceases to amaze mankind with its
ever increasing achievements in the study of space.
On March 25 the fifth
sputnik, weighing an impressive 4696 kilograms and carrying a four-legged
cosmonaut --

the dog Zvezdochka

--

and other biological specimens,

was launched

from the Soviet Union and returned again, on the same day, to a pre-selected
landing site, by a command from the ground.
The attention of the entire world
is attracted to the flights of Soviet space ships, the outstanding results of
our scientists when investigating outer space.
This Soviet and world interest
is due mainly to the fact that each such flight enriches dcience with new
important facts on the rules that govern the influence of space conditions on
living organisms, gives valuable information on!:the operation of the multitude
of complex researCh instruments, automatic devices and the equipment of the
spaceship.
We are acquiring ever newer information on the unknown depths of
space.
Finally, we are getting a clear concept of the increasing power of our
rocket systems, capable of sending increasingly heavier ships into space with
iuafgJjpg Accuracv

121
Sisakian, N.M., O.G. Gazenko & A.M. Genin 1961 NEKOTORYE PROBLEMY KOSMICHESKOI
BIOLOG~i (SOME PROBLEMS OF SPACE BIOLOGY)
22(5): 325-332; Sept.-Oct. 1961
Zhurnal ubshchei biologii (Moskva)
Technical Services, U.S. Dept. Commerce)
of
(Office
English Translation:
U.S. Joint Pub. Research Serv., Washington, No. 12097 (CSO:6503-N) Jan. 23,
1962
ABSTRACT: The field of space biology is reviewed in regard to three basic problems:
(1) the effects of extrene conditions of space on terrestrial organisms,
(2) the biological bases for support of space flights and life on other planets,
Suggestions for partial
and (3) extraterrestrial forms and conditions of life.
regenerative cycle of
include:
ships
space
or complete regenerative cycles in
by electrolysis
regeneration
oxygen
methods,
water by physical or physico-chemical
of water or biochemical conversions by means of anaerobic bacteria, and food
regeneration by chemical synthesis of basic biochemicals with subsequent
The more feasible method seems to be utilization of photosynthetic
biosynthesis.
Speculations on exobiology discuss
processes of unicellular algal suspensions.
hypotheses of the ecosphere of the sun, and interstellar migration of microorganisms in light of some suggestive findings concerning the composition of
(Aerospace Medicine 33(8): 1029-1030, Aug. 1962)
meteorites.

622
Sisakyan, N.M. & V.I. Yazdovskiy 1962 PHYSIOLOGICAL RESPGNSES OF COSMONAUTS
DURING SPACE FLIGHT
(Aerospace Information Division, Washingtan, D.C.)
AID Rept. No. 62-202
Dec. 19, 1962
ASTIA AD 294 572
Original source:
Pervyye Kosmicheskiye Polety Cheloveka (First Space
Flights of Man) Moskva, Ozd-vo AN SSSR, pp. 176-198

2,392

provided one makes intelligent use of the organism itself, and even moreso of
the proper technical means. The state of weightlessness is considered one of
the characteristic factors of space flight. Expdriments carried out on animals
which were returned to earth proved that their 24-hour period in a state of
weightlessness. had no negative effect on their main functions. When a very
careful analysis was carried out, some slight changes in the activity of the
blood circulation apparatus had been discovered. (CARIN

623
Sisakyan, N., V. Parmn, V. Chernigovskiy & V. Yazdovskiy
MEETING
FBIS USSR & East Europe, Nr. 192, Oct. 4, 1961

1961

SPACE BIOLOGY

ABSTRACT: This is a report on the general meeting of the biology department of
the U.S.S.R. Academy of Sciences and of the papers presented at that meeting.
The authors stress the fact that all of the studies of outer space conductcd by
Soviet scientists have been for peaceful-purposes exclusively. They also state
that the young science of space biology gives rise to its own specific methods of
research, differing basically from conventional ones. These are methods of biological radiotelemetry and new techniques of experimentation, automatically
affected by special instruments according to a predetermined program. The report
furnished certain data obtained by Soviet scientists and lists some of the
problems to be solved by space biology such as weightlessness and radiation
effects. A new science, exobiology, examines the pecularities of extraterrestrial
forms of life on the planets of the solar system. The author of another paper
found that the physiological, biochemical, morphological, and immunological
changes registered in experimental objects after space flights, proved to be of
reversible nature. They did not show specific effects of cosmic radiation,
weightlessness, and g-forces. The best explanation is that these changes were
the organisms' generalized reaction to a complex irritant. (CARI)

624
Sisakyan, N.M. 1961 BIOLOGIIA I KOSMICHESKIE POLETY (BIOLOGY AND SPACE FLIGHT)
Priroda (1): 7-16, 1961
See also: "Soviet Literature on Life Support Systems", Air Information
Division, Wright-Patterson AFB, Ohio.. AID Report 61-59
April 28, 1961
ASTIA AD 256 235

--

ABSTRACT: Soviet experiments with animal-bearing rockets show that at heights
of 78-85 km and speeds of 2,000 km/hr or at 39-46 and 4,100 km/hr catapulting
is the reliable emergency escape method and causes no great functional disturbances in the animal.
It has also been found that 3-10 minutes of weightlessness
causes no great functional lesions to the animals cardiovascular or respiratory
system. Experiments indicate that the body can more easily withstand the
transition from acceleration to weightlessness than the reverse. No changes,
genetic or otherwise, have so far been noted in the bacteria and phages contained
in the second Soviet space ship. '(CARl)
.
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Sisakyan,

N.M.

& V.I. Yazdovskiy

1962

METHODS AND TECHNIQUES OF BIOMEDICAL

CONTROL IN SPACE FLIGHT
herospace Information Division, Washington, D.C.) AID Report No. 62-201,
Dec. 19, 1962.
ASTIA AD 294 573
Original Source: Pervyye Kosmicheskiye Polety Cheloveka (First Space
Flights of Man)

Moskva,

Izd-vo AN SSSR,

pp.

167-174

ABSTRACT: Physiological measurements performed on Vostoks I and II included
electrocardiography (with two sets of leads), pneumography, and registration
of pulse rate.
In addition, kinetocardiography was performed on Vostok II.
The pulse rate was monitored continuously by means of a cardiophone which
transformed the R peaks of electrocardiographs into rectilinear pulses of 0.1
to 0.2 sec duration.
These were modulated by an auditory frequency of 3 kc
and were transmitted continuously by a signal transmitter on a frequency of
19.95 mc.
Other measurements were transmitted periodically.
During reentry
all physiological parameters were registered by means of a self-contained onboard
system. After ejection of the cosmonaut, registration was carried on by means
of a self-contained device located on his person.
Transmitted data on pulse
frequency w&s recorded on undulating and on magnetic tapes.
(Author)
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Sisakyan, N.M. & V.I. Yazdovskiy
OF G.S. TITOV

1962

RESULTS OF POSTFLIGHT MEDICAL EXAMINATIONS

ýerospace Information Division, Washington, D.C.) AID Report No. 62-204
Dec. 19, 1962
ASTIA AD 294 571
Original Source: Pervyye Kosmicheskiye Poletv Cheloveka (First Spc
Flights of Man)

Moskva,

Izd-vo AN SSSR

pp.

125-153

627
Sisakyan, N.M.,

V.V. Parin et &l. 1962

PROBLE14 OF SPACE BIOLOGY AND

PHYSIOLOGY
(oint Publications Research Service.
ASTIA AD 299 909

New York)

JPRS-16083,

Nov.

7,

1962
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Sisakyan, N.M.
1963 PROBLEMS OF SPACE BIOLOGY (PROBLEMY KOSMICHESKOY BIOLOGII)
yoreign Tech. Div., Air Force Systems Conmmand, Wright-Patterson AFB, Obiq

Trans. No. FTD-MT-62-78
Original Source:

ASTIA AD 299 677

Izadtel'stvo Akademii Nauk SSSR

pp.

1-462

ABSTRACT: Experimental and theoretical works carried ou-tchiefly within t
last years, are presented.
The first part includes theoretical and survey
articles, encompassing the main problems of cosmic biology and giving general

.e-- ......
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presentation concerning results and perspective of researches.
The second
part is devoted to an account of the results of experimental researches conducted under the conditions of real space flights on ships-satellites in
1960-1961.
The third part summarizes the results of the biological experiment
on the second artificial satellite of the Earth with the dog Layka -- the
experiment which searches in the cosmos.
In the fourth part are entered
experimental laboratory and methodic works.
(Author)
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Slager, U.T. 1962
PA= EDICINE
tnglewood Cliffs, N.J.: Prentice-Hall, Inc., 1962)
Library of Congress Catalog Card No. 62-12491
ABSTRACT: Contents include papers on the following subjects: "The Concept of
Space Flight"; "Development of the Space Vehicle"; "The Concept of Space Medicine'
"Pressure and Oxygen in the Upper Atmosphere and Space"; "Meteoritic Material
in the Upper Atmosphere and Space"; "Experimental Snace Simulation"; "The
Biological Effects of Low Pressure"; "The Temperature During Flight in the
Atmosphere"; "The Temperature During Orbital Flight"; "Experimental Space Simulation"; "The Biological Effects of Temperature Variations"; "Radiation in Space";
"Experimental Space simulation"; "Interaction of Electromagnetic Radiations
With Matter"; "The Biological Effects of Non-Ionizing Radiation"; "Ionizing
Radiations in Space"; "Experimental Space Simulation"; "Mode of Action of
Ionizing Radiations"; "The Biological Effects of Ionizing Radiation"; "Dynamics

of Space Flight"; "Experimental Simulation of Space Flight Acceleration";
"The Biological Effects of Acceleration"; "The Dynamics of Weightlessness";
"The Experimental Simulation of Weightlessness";

'*The Biological Effects of

Weightlessness"; "Noise and Vibration in Space Flight"; "Experimental Space
Simulation": "The Biological Effects "of Sound and Vibration"; "Metabolic
Requirements in Space"; "Experimental Space Simulation"; "The Biological Effects
of Life Support Systems Imbalance"; "Life-Support Systems"; "Ionizing Radiation";
"Particulate Matter"; "Toxic Chemical Compounds"; "Psychological Stress in Space"
"Experimental Space Simulation"; "Psychological Effects of Space Flight"; "The
Space Environment"; and "Biology of Far Space".

630
Slater, A. E.
1950
THE BALANCING MECHANISM OF THE INNER EAR
J. Brit. Interpl. Soc. 9:18-23

631
1952
Slater, A. E.
Ann. Report Brit.

SENSORY PERCEPTION OF THE WEIGHTLESS CONDITION
:342-348
Intc:rplanet. Soc.
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SENSORY PERCEPTIONS OF THE WEICIHTLESS CONDITION
1952
Slater, A. E.
In K8lle, H. H., ed., Probleme aus der astronautischen Grundlagenforschung
(Vortrage gehalten anlasslich des III Internationalen Astronautischen
(Stuttgart:
Kongresses in Stuttgart, vom 1 bis 6 September 1952)
219-225
pp.
1952)
Gesellschaft fur Weltraumforschung,
See also Brit. Interpl. Soc., 1952, pp. 342-348
See also In Carter, L. J., ed., Realities of Space Travel
(London: Putnam, 1957) pp. 266-274
Human organisms can function without the three following sensations
ABSTRACT:
(1) tension in the muscles used for balancing (2) sensation of
of gravity:
pressure against any support, and (3) weight and pressure of internal organs.
The fourth sensation of gravity is mediated by the otolith organs, which provides
information of directions, changes in direction, of gravitational pull or any
During weightlessness, it is possible that the
other linear acceleration.
otoliths may result in contradictory messages.
the
from
brain
the
to
message
Many experiments had caused many investigators to believe that the real function
of the otuliths is not the transmission of information but (a) the resulation
of muscles for maintenance of equilibri.um, and (b) the regulation of eye nmxvements
during changes in position of the head to facilitate continuous fixation of

633
THE PROBLEM OF WEIGHTLESSNESS
1957
Slater, A.E.
Spaceflight 1(3):109-113, April 1957.
Weightlessness is discussed as it relates to: (1) vision; (2) bodily
ABSTRACT.
sensations, including pressure on the skin where it takes the weight, tension
of the muscles used in balancing, and pressure of internal tissues on each other
Various experiments
due to weight; and (3) the balancing organs of the inner ear.
testing both animals and humans are described using both the upward and downward
Some of the periods
arcs flying the full parabola to produce the weightless state.
Subjective reports of sensations
of weightlessness have lasted up to 30 seconds.
Eight subjects
during weightlessness are given from one group of experiments.
it unpleasant
found
five
and
to
it,
indifferent
were
three
liked the sensation,
The answer to the problem of weightlessness,
and suffered from motion sickness.
But what will happen
so far, is that it depends on who is being made weightless.
for longer much longer-periods than 30 seconds remains a problem still

634
In
1957 SENSORY PERCEPTIONS OF THE WEIGHTLESS CONDITION.
Slater, A. E.
McGraw-Hill,
York:
(New
Travel
of
Space
Realities
ed.,
L. J. Carter,
1957) pp. 266-274.
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Slater, E.T.O., A.E. Slater & H.E. Ross 1950 SYMPOSIUM OF MEDICAL PROBLEMS
ASSOCIATED WITH SPACE FLIGHT
Brit. Interplanetary Soc. J.
9(l): 14-37
Jan. 1950

ABSTRACT: Three papers are presented:
"Psychological Problems of Space-Flight"
by E.T.O. Slater; "Balancing Mechanisms of Inner7Ear" by A.E. Slater;,and
"Lunar Spacesuit" by H.E. Ross

b3f.
BIOLOGICAL SYSTEMS INTERPLANETARY ENVIRONMENT
1962
qla':r, J. V., ed.
(Space Sciences Lab., University of California, Berkeley,'Calif.)
TR NASA Grant NsG-9460, Semiannual status rept., series 3, issue 3, NASA N6212476, Feb. 1962.
ABSTRACT: In studies of weightlessness, theoretical analysis of particle flow
during convection and diffusion indicates that flow rate in a difusion cell is
proportional to the component of gravity in the direction of the linear part of
the cell.
The influence of relative humidity and other environmental factors on embryonic
development in Tribolium has been under investigation.
Desiccation or high rela
tive humidity (78 percent) had littie
influence on wing development at 30 degred'
C (optimum temperature for minimal wing damage), although the total number of
pupal deaths and molting failures rose considerably.
Tempertures lower than
25 degrees C drastically affected development in the absence of atmospheric
water.
Pupae held in a head-down positiot&are little
affected as far as wing
development, but the total number of molting failures increases sharply.
This
was not evident at 30 degrees but at 38 degrees was quite obvious.
Over three
times aq many abnormalities occurred when the organisms were held in any
position as compared with the controls.
Pupal deaths rose sharply after 16
hours exposure to pure C0 2 , although wing differentiation remained relatively
unaffected.
Phenotypes of known mutants were irduced in Tribolium by the use
of various agents, including boric acid, insulin, temperature changes, radiation,
shaking, ether, and dietary changes.
Post-irradiation incubation at 30 degrees C
results in minimal abnormalities.

637
ASTRONAUTS DISCUSS MERCURY TRAINING
1961
Slayton, D.K. & A.B. Shepard
Aviation Week & Space Technol., 74(25):67, 7:, 73-75, 77, 79
ABSTRACT: This article written by two astronauts describes the training
Various methods were used to simulate flight
program for Project Mercury.
stresses. A weightless state was produced for 15-30 seconds in the interior
A human centrifuge was used to produce high acceleration and
of an aircraft.
high altitude. A special chamber producing temperatures of 250* was used in
Survival training on water included
training for working under heat loads.
exercises in distilling water and learning methods of sun protection. The
overall psychological effect of the training period was to instill confidence
in the astronauts.
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PHYSIOLOGICAL EFFECTS OF ARTIFICIAL
1959
Smith, A.H., C.M. Winget & C.F. Kelly
Naval Research Review, pp. 16-24, April 1959.
CHANGES IN WEIGHT.
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1962 BIOASTRONAUTICS
Smith, G.B., Jr., S.J. Gerathewohl Pt al.
Washington, D.C.)
Administration,
Space
and
4ational Aeronautics
NASA N63-11508

NASA-SP-18,

ABSTRACT: This publication contains papers presented at Session L of the NASAUniversity Conference on the Science and Technology of Space Explora:ion, at
The following papers are presented:
Chicago, Illinois on November 1-3, 1962.
Manned Spacecraft Center);
(NASA.
"Environmental Biology" by G.B. Smith, Jr.
"Physiological and Behavioral Sciences" by S.J. Gerathewohl and B.E. Gernandt
Ames Research Center); "Bioertgineering" by Richard S. Johnston (NASA.
(NASA.
Ames Research
Manned Spacecraft Center); "Exobiology" by R.S. Young (NASA.
Center)

640
ENVIRONMENTAL BIOLOGY.
1962
Smith, G.B.,
In: Proceedings of the NASA-University Conference on the Sciences and

Technology of Space Exploration,
Washington, D.C.:
December 1962

1:495-398. NASA SP-18

National Aeronautics aný. Space Administration,

ABSTRACT: Environmental factors in space flight and their effects on mani
are discussed as they relate to promoting and maintaining are included:
(1) biodynamics, involving noise and vibrations, sustained accelerations and
impacts, and the effects of weightlessness; (2) radiations from the sun, the
stars, the Van Allen belt, and nuclear-reactor propulsion or power systems;
(3) life support, consisting of 1.-oviding food, water, oxygen, etc.; and
The National Aeronautics and Space
(4) medical selection and maintenance.
Administration has used the skills of various federal agencies, the academic
world, and industry, as well as its own centers in these endeavors.

641
Smith, R.W., & JW. Altman
IN THE STUDY OF ASTRONAUTS'

SPACE PSYCHOLOGY:
1961
BEHAVIOR.

(American Institute for research,

Pittsburg,

SOME CONSIDERATION

Pa. ) April 1961.

ABSTRACT: The following environmental factors and their potential implications
for human behavior are discussed: altered atmospheric characteristics, high
gravitational loads, weightlessness,

isolation and confinement,
factors.

temperature,

radiation,

noise and vibration.

sexual deprivation, time, and encounters with alien
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TESTIC TOWORRN'S SPACE PIONEERS.
1958
Smith, W.G.
March 1958.
43(3):10"16,
Dikest
Science
often grueling tests
ABSTRACT: A popularized account of the numerous and
into space:
men now are undergoing in order to prepare for human flight
spent in simutime
of
periods
long
increasingly
research in space medicine,
of weightlessness on
lated space flight conditions, studies in the effect
Partially solved and as
the human body, and so forth, is presented here.
yet unsolved problems are discussed.

643
Sokolov, V.A. 1961 STAGES ON A GREAT ROAD
AID Rept. No. 61-156
Air Information Division, Wright-Patterson AFB, Ohio
794
269
AD
ASTIA
April 1961. Pp. 5, 8ff.
Original Source: Nauka i zizhn'

644
EVALUATION OF PROJECT ERc-,Ry SIMn.ATOR.
1961
Solliday, R.E.
(Naval Air Test Center, Patuxent River, Md.) Proj. TED PTR RAAD-3058
FT 2123-68, Rapt. No. 1, 21 Feb. 1961.,

645
Stallings, Jr., H. D. & S. J. Gerathevohl 1957
STATE Flyini 61:33-34, 80-82. Nov. 1957.

PRODUCING THE WEIGHTLESS

ABSTRACT: This is a report of weightlessness studies conducted at S.A.M.
in the T-33 and F-94C aircraft flying the "keplerian Trajectory."

646
THE WEIGHTLESS MAN
1959
Stallings, H. D., & S. J. Gerashewohl
Space Journal 2(2):13-14, 41-45, Dec. 1959
ABSTRACT: The condition of zero gravity is discussed and its effects on man are
described.
647
1958
Stapp, J.P.,
Air University Quart.

BIODYNAMICS OF MANNED SPACE FLIGHT
10(2): 847-852
Rev.,
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Stapp, John P.

1962

MEDICAL PROBLEMS OF SPACE FLIGHT

(Presented at Symposium on Space Medicine, Miss. State Medical Ass'n

Jackson, Miss.

8-10 May 1962)

649
Satni Lekarska Knihova (National Medical Library)
1959 THE ANNUAL OF
CZECHOSLOVAK MEDICAL LITERATURE 1957
Praha, Czechoslovakia:
Statni Zdravotnicke Nakladatelstvi
(Prague 1,
Czechoslovakia: State Health Publishing House)

650
Statni Lekarska Knihovna (National Medical Library) 1961
CZECHOSLOVAK MEDICAL LITERATURE 1959
Praha, Czechoslovakia:
Statni Zdravotnicke Nakladatelstvi
Czechoslovakia:
State Health Publishing House)

THE ANNUALO9F
(Prague I,

651
Steinkamp,- G. R.
1960
HUMAN FACTORS IN SPACE FLIGHT.
J. of the Arkinsas Medical Society 56:338-342, Feb.

1960

ABSTRACT: Present
a discussion of the human factors to be considered in the
planning of manned space flight, with reference to the work of the Department of
Space Medicine of he USAF School of Aviation Medicine.
Topics include the time
element, weighties ness, and the psychologic selection and training of space crews

652
Steinkamp, G. R.,
SPACE FLIGHTS

C. T. Hauty
1960
IMPLICATIONS DERIVED FROM SIMULATED
(Unpublished manuscripts, 1960)

653
Steinkamp, G. R., G. T. Hauty
1961
SIMhILATED SPACE FLIGHTS.
Flaherty, ed.
Psychophysiological Aspects of Space Flight.
Columbia Univ., Press, 1961) pp. 75-79

In B. E.
(N,w York:

/

-

2,400

-

654
Still, E. W. 1960 EQUIPPING MAN FOR A FLIGHT TO THE MOON
Engineering,
(London) 189(4907):634-635, May 6, 1960.

ABSTRACT: A review is presented of a paper read before the British Interplanetary Society on April 28, 1960. A resume of the United States Space
Program was given, followed by a discussion of the environmental requirements
for interplanetary travel and the engineering techniques being developed
to oeet these requirements. (Aerospace Medicine 31(10):869, Oct. 1960)

655
Stone, Irving

1954

MARTIN TEAM PUSHES ANTIGRAVITY STUDY

A±

W.

61:42-44, 46,

48, 18 Oct. 1954
" ABSTRACT: Among projects of the Advance Design Department are the space ship, and
a satellite vehicle.

656
Strong, C.L.
1963 THE AMATEUR SCIENTIST: HOW TO REPEAT CAVENDISH'S EXPERIMENT
FOR DETERMINING THE CONSTANT OF GRAVITY
Scientific American 209(3): 267-280
ABSTRACT:

On 21 June,

1798, Henry Cavendish read a report before the Royal

Society oi London describing an experiment substantiating Newton's estimated
value for G. This article shows how to construct the equipment to repeat this
experiment,

and provides calculations of the value of G from Newton's equation

(F"Q~a/d ).(CARI)
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Strughold, H., H. Schaefer & H. Strughold
1951 WIE WIRD SICH DER MENSCHLICHE
ORGANISM1JS VORAUSSICHTLICH IM SCHWEREFREIEN RAUM VERHALTEN? (What is the

Probable Behavior of the Human Organism in Gravity Free Space?)
Weltraumfahrt 2:81-88

658
Strughold, 11.
1952
FROM AVIATION MEDICINE TO SPACE MEDICINE
J. Avia. Med. 23(4):315-318, 329
See also Air University Quarterly Review, Summer 1958
ABSTRACT:
A brief outline of the development of space medicine is given. The'
lower layer of the atmosphere supports propeller (up to 60,000 feet) and jet
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(up to 80,000 feet) flight and is the realm of conventional aviation medicine.
Space medicine is concerned with an additional dimension, vertical, and its proThe transition trom lower
vince is rocket flight which has no vertical limit.
atmosphere to space conditions is gradual and various physiological functions of
These 'space-equivalent' altitudes
the atmosphere cease at different altitudes.
are: for anoxia, 52,000 feet; body fluids boil at 65,000 feet; heavy primaries
of cosmic radiation penetrate to 120,000 feet; ultraviolet solar radiation, to
135,000 feet; optical appearance of the sky, 400,000 feet; and penetration of
meteorites, 500,000 feet. The so-called upper atmosphere of physicists is, for
Aviation at present is
all physiological purposes, equivalent to free space.
in an amphibious stage, in a transition between conventional flight and space
flight.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine
Bibliography) (technisch Documentatie en Informatie Centrum voor de Krijgsmacht,
den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; FeL. 1959)

659
1955
SPACE EQUIVALENT CONDITIONS WITHIN THE EARTH'S ATMOSPHERE:
Strughold, H.
Astronautica Acta 1:32-40
PHYSIOLOGICAL ASPECTS..
German: Weltraumfahrt 6:2-5, 1955
ABSTRACT:
Within the astronomically defined atmosphere conditions are found that
are physiologically equivalent to those existing in free interplanetary space.
Those that occur at certain topographically fixed levels of the atmosphere are
termed static space equivalent conditions.
These levels are identical with the
"functional borders' between atmosphere and space.
Some of these space equivalent conditions are caused by the loss of certain vitally important atmospheric
factors.
The loss of these factors during flight results in anoxia, boiling of
body fluids, and the impossibility of utilizing the ambient air for pressurization of the cabin.
Other static space equivalent conditions are caused by the appearance, in full
force, of certain extraterrestrial factors such as cosmic rays, meteors, etc.
These space equivalent conditions show variations in the vicinity of the earth,
effected by the solid body of the earth and its magnetic field.
The state of zero-gravity as it is encountered in flight is defined as a dynamic
space equivalent condition.
This condition is not associated with any height or
distance from the earth.
Since some of the biologically significant space
equivalent conditions are encountered in present manned rocket flight, space
flight is now a reality. (Literatuuroverzicht (Over Ruimtevaartgeneeskunke)
(Space Medicine Bibliography) (Technisch Documentatie en Informatie Centrum voor
de KriJgsmacht, den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817;
Feb. 1959)

'
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Strughold, H.
1956
MEDICAL PROBLEMS INVOLVED IN ORBITAL SPACE FLIGHT.
Jet Propulsion 26:745-748, 756, 788, Sept. 1956
See also School of Aviation Medicine, Randolph AFB, Texas, Epitome of Space
Medicine, Item 32
ABSTRACT:

Discussion of medical problems involved in circumplanetary or orbital

-
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space flight including: the state of weightlessness, its sensomotor effect, and
its effect upon the general wellbeing of satellite-vehicle occupants; the optical
properties of the environment and the visual appearance of light sources;.physiological day-night cycling; and problems of human engineering of the space
cabin involving pressurization, supply of oxygen, removal of carbon dioxide,
photosynthetic gas exchange, and the event of sudden decompression of the cabin.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space medicine Bibliography)
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag,
Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)
2nd ABSTRACT: Circumplanetary or orbital flight chosen for discussion of some of
the most important medical problems involved' in space operations with reference to
state of weightlessness, optical properties of environment and visual appearance
of light sources, physiological day-night cycling, and problems invot~ed in human
engineering of space cabin. Bibliography.
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Strughold, H.
1956
A SIMPLE CLASSIFICATION OF THE PRESENT AND FUTURE STAGES
OF MANNED FLIGHT. 3. Avia. Med. 27:328-331, August 1956
See also School of Aviation Medicine, Randolph AFB, Texas, Epitome of Space
Medicine, Item 31
ABSTRACT: The final achievement of a space flight to the moon or to Mars will be
the end result of a gradual evolution. The stages of this evolution are examined
under three main categories in this article: (1) the physiological and mechanical
properties of the environment; (2) the speeds attained by rockets; (3) and
distances they travel over and away from, the earth. (CARl)
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Strughold, H.
J.

1957

NECRANORECEPTORS,

Astronautics 4:61-63,

GRAVIRECEPTORS

Winter 1957.

See also Air Force School of Aviation Medicine, Randolph AFB, Texas
Epitome of Space Medicine, Item 39.
ABSTRACT: Mechanoreceptors or gravireceptors are sensing devices located
in the skin, in the skeletal muscles and in the connective tissue. These
devices aid man's perception of the position and movement of his limbs and
of the whole body. This article contains a discussion of the anatomy of
these mechanoreceptors and their physiological function under normal gravi-

tational and zero-gravity conditions.

663
Strughold, Hubertus.
1958 MAN-CARRYING SATELLITE?
Sci. Dis.
43: inside back cover, Feb. 1958

-2,403664
Strughold, H.
1958
INTRODUCTION (In M. Alperin, M. Stern, and H. Wooster,
Vistas in Astronautics:
Proceedings of the First Annual AFOSR Astronautics Symposium) (New York: Pergamon Press, 1958) Part 6 Human Factors,
Pp. 281-284.

665

Strughold, H.

1958

STAYING ALIVE IN SPACE

Air Force 41(4):84-87,

Apr. 1958

666
Strughold, H. & 0. L. Ritter
1958
THE GRAVITATIONAL ENVIRONMENT
IN SPACE.
(Paper, Second International Symposium on the Physics and
Medicine'of the Atmosphere and Space, San Antonio, Texas, November 1958)
ABSTRACT: The gravitational field concept is and always will be the gravitationaL
concept par excellence in astronomy, geophysics, and also in the fast developing
field of astronautics.

'
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Strughold, H.
1958
HUMAN FACTORS
In Alperin, M., M. Stern, & H. Wooster, eds., Vistas in Astronautics:
Proceedings of the First Annual AFOSR Astronautics Symposium (New York
Pergamon Press, 1958) pp. 281-284
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Strughold, H.
(In:

H.

1959

THE MEDICAL ASPECTS OF MANNED SPACE FLIGHT

Seifert, Ed.,

Son, Inc.,

Space Technoloy" (New York: John Wiley and

1959) Chapt. 28.

669
THE GRAVITATIONAL SITUATION IN SPACE.
1960
Strughold, H., & 0. L. Ritter
In. Benson, 0. 0,, & H. Strughold, eds. Physics and Medicine of Lihe
Atmosphere and Space (New York: John Wiley & Sons, Inc., 1960) Chapter IX

670

Strughold, H.

1960

LECTURES IN AEROSPACE MEDICINE SUMMATION

In Lectures in Aerospace Medicine. 11-15 January 1960
(School of
Aviation Medicine, USAF Aerospace Medical Center, Brooks AFB, Texas)
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Strughold, H.

THE SPACE FLIGHT SITUATION: SENSORY PHYSIOLOGICAL ASPECT

1960

(Paper presented at the Symposium on the Psychnphysiological Aspects of

Space Flight, May 1960, School of Aviation Medicine, Aerospace Medical
Center (ATC) Brooks AFB, Texas)
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Strughold, H.

1961

SENSORY-PHYSIOLOGICAL ASPECTS OF THE SPACE FLIGHT

SITUATION
Psychophysiological Aspects of Space Flight
B. E. Flaherty, Ed.
In
Pp. 57-65).
(New York, N. Y., Columbia Univ. Press, 1961)
ABSTRACT: A review of the physiological function of the peripheral, extralabyrinthine, mechanical sense organs (skin pressure, muscle tension, and posturd
sense receptors) under normal gravitational conditions is followed by a discussion of their functions during conditions of zero gravity. Tests in
parabolic flight maneuvers have confirmed the assumption that these predominantly proprioceptive senses are not affected by zero gravity. However,
experimental data on man's tolerance to weightlessness over longer periods of

time are not yet available, and provision of artificial gravitation (by
rotation or ilight continual linear acceleration) may become a necessity.
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Lectures in
Strughold, H. 1961 BIOPHYSICS OF THE SPACE ENVIRONMENT.
Medicine
Aviation
of
(School
1961
January
16-20
Medicine,
Aerospace

USAF Aerospace Medical Center, Brooks AFB, Texas)
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Strughold, H.

1962

HOW BIOAS,-RONAUTICS LOOKS AT THE MOON

Jour. Mississippi State Med.

Assoc.,

3 (9): 397-403.

Sept.

1962

ABSTRACT: To create artificially, as far as possible, an ecological optimum
for terrestrial Moon visitors is a challenge to space medicibe and bioastronautics.
of the terrestrial
For example, the lunar atmospheric density is less than 10
body faces
human
unprotected
the
environment,
Exposed to this
atmosphere.
Earth is essentially
the
Although
,bullism.
of
ums
symp
and
anoxia at zero attitude
environment is
lunar
the
radiations,
mild
with
environment
a dense atmospheric
is about
gravity
surface
Lunar
environment.
a
radiation-vacuum
essentially
17% that on Earth, or 1/6 g, and will greatly affect human metabolism circulation, .............
A day-night cycle of 27.3 days' duration
muscle activity, and blood pressure.
dois not allow time for regulation of the selenonaut's sleep-wakefulness cycle,
determined by the internal physiological clock inherited from Earth. The

magnetic field intensity is less than 1/400 that on Earth, and full solar
illumination (140,000 lux) is immediately felt. Consideration is given also to
the problem of vision, photosynthetic regeneration, and macro- and microclimates.

-

20405

-

675
Stubbs, l.A.
VEHICLE.

1960
SOME ENGINEERING CONSIDERATIONS FOR THE MANNED ORBITING
Can. Aeronaut. j. 6:375-379, Nov. 1960.

ABSTRACT: Cabin pressure, temperature, and constituent gases, along with
aan$* tolerance to accelerations during launch, orbit, and reentry are discussed in this paper. (CART)

676
Stutman, L. J. and R. N. Olson
1959
EFFECTS OF LDIMTED PERIODS OF ZERO
GRAVITY ON THE CARDIOVASCULAR SYSTEM.
Circulation 20:776.

677
Stutman, L. J., & R. Olson
19,60
EFFECTS OF ZERO GRAVITY UPON THE CARDIOVASCUIAR SYSTEM.
U. S. Armed Forces Medical J.
11:1162-1168, Oct. 1960
ABSTRACT: Some preliminary investigations of the effects of zero gravity upon
the cardiovascular system. Position in zero gravity field does not seem to
affect the cardiovascular system. Hypotheses are proposed for the potential
circulatory difficulties that will hamper a person's return to earth.

678
Stutman, L. J. & R. Olson
1961
EFFECTS OF ZERO GRAVITY UPON THE CARDIOVASCUILAR
SYSTEM.
PRELIMINARY OBSERVATIONS.
Rev. Med. Aero (Paris) 2: 171-172, Dec. 1961

679
Sullivan, J.
1962
MAN AGAINST SPACE -4IGE
SCience World, 4(5):
4 April 1962.

G AND ZERO G

680
Surosky, A.E., D.A. Hill, & J.S. di Rende
1952
GRAVITY-ZERO GRAVITY-ENVIRONMENTAL CONTINUUM.
In 1959 Proceedings of the Institute of Environmental Sciences, Annual Technical Meeting, April 22-24. 1959. La Sallc
Hotel, Chicago, Illinois (Institute of Environmental Sciences, Mt Prospect,
Ill.) Pp. 189-192
ABSTRACT:

Gravity,

a universal environment,

is

rapidly assuming a critical

-

2p406

-

role as an environmental parameter. Its decrease with increasing altitude and
its rapid effective variation from zero to several g's leads to some unusual
design problems. This paper conjectures on the nature of gravity and future
utilization of its gradient. The effects of .he gravity-zero gravity continuum on men and equipment are discussed. Some thoughts are presented concern(Author)
ing the "gravity" environment in the test laboratory.

681
Lectures in Aerospace
Sutton, G. P. 1961 FIrURE EXTENDED SPACE OPERATIONS.
School of Aviation Medicine, Brooks
Medicine, 16-20 January 1961.
AFB, Texas)
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Taylor, A. A., B. Finkelstein and R, E. Hayes
1960
FOOD FOR SPACE TRAVEL
AN EXAMINATION OF CURRENT CAPABILITIES AND FUTURE NEEDS
(Air Research and Development Command, Andrews AFB, Washington, D.C.)
ARDC-TR-60-8 Jul. 1960
ASTIA AD 241 869, Jul. 1960
ABSTRACT: The state of progress and present capabilities in nutriti6n, food
technology; and food service supporting equipment for manned space flight ae
described and evaluated in terms of future needs.
The study is broad in scope.
It describes feeding in very short to very long
space missions.
Preflight feeding provisions are described as well as
partially regenerative systems and, finally, the requirements of a closed
ecology are considered.
A section is devoted to peLmuissable preflights foods
Varied menus are offered for flights of short, medium, and long duration in
an ascending order of variety, consumer acceptance, and support equipment.

-683
Thompson, A. B.
1959
PHYSIOLOGICAL AND PSYCHOLOGICAL CONSIDERATION FOR MANNED
SPACE FLIGHT.
(Vought Astronautics, Chance Vought Aircraft Inc., Dallas,
Texas)
1 June 1959

684
Thompson, A. B. August 1961 SELF MANEUVERING UNITFOR ORBITAL MAINTENANCE
WORKERS.
(Life Sciences Sect., Vought Astronautics Div., Chance Vought
Corp., Dallas, Texas)
Contr. AF 33(616)-8197, Proj. 8119, Task b0900.
Report AST/ElR-13566)
ABSTRACT: This report covers the Life Sciences portion of a study for the
design of a device to provide self-propulsion ard stabilization for an
orbital maintenance worker.
Specific items covered include an analysis

-
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of typical tasks required of the~worker, establishment of a reference
axis system for the maneuvering unit design, tests on pressure suit mobility
and areas for improvement, determination of moments of inertia of a 95th
percentile man for establishment of stabilization force requirements,
vision problems of the worker in space and how they affect rendezvous and
rates of translation and rotation, establishment'of limit rotation and
translation rates, and control system and stabilization and propulsion unit
design considerations and recommendations.
Least data was available on vision in empty space, hence, a series of
These
experiments was conducted to better define the prqblems involved.
From the human factors standpoint it
are included in the appendices.
appears feasible to meet the requirements of an orbital worker within present
technology.

685
PHYSIOLOGICAL CONSIDERATION IN DESIGNING FOR ARTIFICIAL
1962
Thcmpson, A. B.
(Paper, 33rd Annual Meeting of
SPACE SYSTEMS.
IN
MANNED
ROTATING
GRAVITY
the Aerospace Medical Assoc., 9-12 April 1962, Atlantic City, N. J.)
If future manned orbital flights prove long term weightlessness to be
ABSTRACT:
an unacceptable physiological stress, one practical method of achieving simulated
gravity will be to rotate the vehicle such that the resulting centrifugal force
A few significant drawbacks to this techniprovides an apparent gravity vector.
que will impose design restrictions on the vehicle if they are to be made physicologically acceptable to the crew. These parameters are discussed and physiologic&
An acceptable design enveloped is presented with limits'
design limits defined.
as to radius of rotation, maximum angular velocity, minimum and maximum G, and
limit coreolis accelerations in per cent of apparent gravity and rate of crew
(Aerospace Medicine 33(3):372, Mar. 1962)
movement.

686
MAN WITHOUT GRAVITY; THE PH.SIOLOGICAL AND PSYCHOLOGICAL
1952
Thompson, L. N.
Flight, London 61:298-300 , 14 March IQ52
PROBLEMS OF SPACE FLIGHT.
ABSTRACT: The principal physiological functions of the human body such as
respi-ration,-circulation,--and digestion,-are primarily muscular in acr ionl--and,---------.
therefore, independent of gravitational pull. The author summarizes other prebless that will arise in actual space flight, such as the need for atmospheric
circulation because of lack of convection currents, prevention of blackouts during
high take-off accelerations, protection from radiation, the possibility of infection by alien viruses and germs encountered on other planets, and the need of
proper preparation against psychological crises on extended flights.

/
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Titov, G. 1961 TITOV ADRESSES SCIENTIFIC MEETING
(FBIS USSR & East Europe, No. 199, October 13, 1961)
ABSTRACT: Cosmonaut German Titov said he was confident that Soviet cosmonauts
It would be happy to pilot a spaceship
would be the first to fly to the moon.
German Tit6v was addressing a meeting of propagandists
once more, he declared.
of scientific knowledge held at a polytechnical museum tonight.
is possible to live and work in the state of weightlessness.
This is
the maih conclusion which, in Titov's opinion,can be drawn from his 25-hour
The cosmonaut added that the state
flight around the earth on 6 and 7 August.
of weightlessness proved somewhat different from what the scientists thought
about it before the flight.
German Titov pointed out that the noise and vibrations in the cabin did
The vibration, for instance, did not at all hamper
not exceed admissible norms.
Titov said that were he to fly again around
him in following the instruments.
the earth he would be able to distinguish one sea from another by the color of
the water.
The cosmonaut regretted that he had failed to take good photographs of the
earth from aboard the ship., "The boys who will fly after me are sure to get
better photographs" he added.
.Daniel Petrucci, an Italian doctor who spoke at the meeting, expressed
(CARI)
admiration at the Soviet achievements in space exploration.

688
GHERMAN TITOV FIRST MAN TO SPEND A DAY IN
1962
Titov, Gherman S.
( New York: Crosscurrents Press, 1962)
SPACE.

CONTENTS: The Soviet cosmonaut's autobiography as told to Pavel Barashev
and Yuri Dokuchayev, Novosti Press Agency correspondents.

689
1962 MY DAY IN SPACE
Titov, G.
Sept.
Spaceflight 4(5): 146-150

h

1962

ABSTRACT: This is an abridged version of the speech made bv the Russian astronaut
German Titov on May 3, 1962, at the 3rd Space Science Symposium in Washington,

S

-
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D.C.
Various aspects of his 17-orbit flight of August 6-7, 1961, discussed
included launching, entering orbit, actual flight, re-entering the atmosphere,
and landing.
The basic physiological functions conformed well to flight loads
and stresses. The flight indicated that man can withstand the effect of weightlessness for 24 hours.
Some motion sickness was encountered which later abated,
but eating, drinking, muscle coordination, and task performance remained good.
The flight was preceded by two preparatory stages, a training program consisting
of theoretical, special physical, medico-biological, technical, and flight
factors; and an immediate preflight period.

,690
Titov, G.S.
1962 REPORT OF MAJOR GHERMAN S. TITOV AT FIFTH PLENARY MEETING OF
COSPAR ON MAY 3, 1962
(Coimnittee of Space Research (COSPAR), The Hague (Netherlands))

ABSTRACT:, Major Gherman S. Titov's speech, given at the Fifth Plenary Meeting
of COSPAR, includes details of his flight on August 6-7, 1961, in the spacecraft
Vostok II.
Major Titov reviews the purpose and accomplishments of his flight.
He indicates that reentry into the earth's atmosphere was accomplished by
means of a parachute mechanism.
The physical sensations he encountered during
the flights are discussed.

691
Tobias, C. A., & J. V. Slater
1961 CERTAIN ASPECTS OF SPACE BIOLOGY
(Space Sciences Laboratory & Donner Laboratory of Biophysics & Medical
Physics, Univ. of Calif., Berkeley, Calif.) USAEC & NASA Series No. 2;
Issue No. 7, Aug. 1, 1961
CONCLUSIONS:
1) Space flight for man involves a great many physiological and psychological

stresses.
It is imperative that we carry out further research to understand
man's homeostatic responses to these stresses and their limiLZ.
2) Acceleration forces greater than 1 "g" cause profound chronic alterations in
animal longevity, development, and physiology.
3) The condition of weightlessness presents a challenge to the biophysicist, for
it presents a new environment, previously untested.
It will probably cause
chronic alterations in:
a) growth, differentiation and development.
b) longevity and metabolic physiology, with perhaps beneficial effects-.
-

4) Underlying physical causes for the effects of weightlessness probably involve
5)

alterations in convection patterns.
These appear to change the mode of mixing
and of phase changes and might also result in reduced cell division.
Radiation hazards, particularly from flares and from heavy primaries, present
a serious problem. For long voyages shielding must be applied. For the most

-
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space radiations accelerators are available or could be built to evaluate
biological effects.
Two types of studies are of great interest:
a) neurological effects of radiation.
b) developmental effects in embryonic forms.
6) Knowledge in biology is gained slowly and many experiments need to be done.
It would be useful if each satellite in the physical programs, particularly
those that are to be recovered, would leave some space for a biological experiment.
7) Complete knowledge of planetary life will be gained only when man himself can
go to the planets, hence the approaches described above are of some
immediate significance.

(AUTHOR)

692
Tobias, C.A. & J.V. Slater 1962 OUR VIEW OF SPACE BIOLOGY WIDENS
Astronautics 7(l): 20-22, 47-52, Jan. 1962
ABSTRACT:
Biological research in the space program is important.
Knowledge of
man's ability to withstand acceleration, deceleration, temperature changes,
weightlessness, vibration and radiation, is necessary to safely put a man in
space.
Various phenomena both observed and considered for future research are
listed.

693
Toong, Tau-Yi
1962
SIMILITUDE CONSIDERATIONS IN SPACE ENVIRONMENTAL SIMULATION
(Directorate of Research Analysis, Holloman AFB, N. Mexico)
AFOSR/DRA-62-16, Aug. 19'62
ASTIA AD 283 353.
ABSTRACT:
Simulation of space environment has been examined on the basis of
similitude considerations.
Examples are given to indicate how subgravitational
effects can be studied in an earth-bound laboratory.
Conjectures are also made
as to possible effects of subgravity on human locomotion and heartbeat.
It appears
that much understanding of the subgravity effects on man also can be achieved by
the use of similtude rules. The similitude considerations presented in this note
can also be applied tc the simulation of other more exotic space environmental
conditions.
(Author)

/
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Trusela, R.A. and R.C. Clodfelter
1960
ZERO G SPACE BOILERS.
Society of Automotive Engineers Journal. 68:56-57, September 1960

ABSTRACT: Visual observations during zero-g flight tests show that bubbles
do not combine. Film boiling will probably predominate in'zero-g environments
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ZERO GRAVITY PROBLEMS IN SPACE POWER1962
Unterberg, W., & J. Congelliere
(Paper, ARS Space Flight Report to the Nation,
PLANTS: A STATUS SURVEY.
New York, Oct. 9-15, 1951, revision received 4/23/62)
ARS Journal 32(6):862-871, June 1962
One of the fatcinating facets of space flight is the existence of a
ABSTRACT:
state of apparent weightlessness called zero gravity, experienced by matter
situated within space vehicles when these move solely under the action of graviStrictly speaking, the term
tation, e.g., in freefall or in orbit around Earth.
"zero gravity," hereafter called zero g, is a misnomer, since the effect is caused
by the vehicle and its contents both experiencing the same gravitational acceleration, which varies with the locale (Earth, moon, etc.) but which is never zero.
It is the acceleration of the contained matter relative to the vehicle which is
zero.
The vehicle and
The principal effect of zero g is the absence of body forces.
its contents are both "falling" at the same rate, so that there is no direction
Every body, of course, retains its
with respect to inertia, no "up" or "down".
In the case of
mass but does not exert any weight forces on its environment.
liquids with free surfaces, there is no hydrostatic force since no directional
"head" exists. Therefore, buoyancy and natural convection cannot exist under
zero g.
This paper deals with the effect of zero g on the operation and design of space
The principal
powerplants with emphasis on the physical phenomena involved.
to indicate
hence
and
technology
zero-g
of
status
present
the
survey
to
is
aim
(AUTHOR)
the zero-g efforts required for the future.
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MAN IN FLIGHT AND CHANGE IN GRAVITY
1958
Usachev, B.
Aug. 22, 1958,
Tr,.ns. from Sovetskaya Aviatsiva (USSR),
D.C.)
Washington,
Services,
(Office of Technical
60-23534
1960

p.
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Usachev, B.

1958

MAN IN FLIGHT AND CHANGE IN GRAVITY

Trans. from Sovetskaya Aviatsiya (USSR), Aug. 22,
(Office of Technical Services, Washington, D.C.)
60-23534
1960

1958, p.
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U.S. Adjutant General's Office

1958

Adjutant General's Office. Washington,
June 1958

MILITARY ASPECTS OF SPACE EXPLORATIO1N
D.C.)

Spec.

Bibliography No.

16;

ABSTRACT: This bibliographic survey was made to throw light on available
unclassified literature that points up the military implications of space
exploration. The materials are arranged in alphabetical order by title within
The major gro.ps are miscellaneous;
major and subordinate subject groups.
United States space effort; Soviet Russia space effort;'satellites, trends and

developments (electronics, navigation, orbits, propulsion, guidance control, and
telemetr>); environmental factors and problems (acceleration, survival, weightlessness); exploration of the moon and Mars; space ships and stations; international and legal aspects; and conferences, conventions, and symposia
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THE BEGINNINGS OF RESEARCH IN SPACE BIOLOGY AT THE AIR
1952
U. S. Air Force
FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE, NEW MEXICO,
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
1946-1952
ASTIA AD-208 018
ABSTRACT: The first installment toward fulfilling the need for examining the
A serious study of
history of Air Force participation in space-biology research.
the origins of biological projects, their gradual evolution, and their scientific
and technical contributions is of considerable va.ue in avoiding old mistakes or
duplicating previous effort, and for suggesting new paths of endeavor in the planning and pursuit of the more complex programs required in the immediate future.
The V-2 and Aerobee rocket experiments and balloon flights are reviewed, with
emphasis upon the biomedical information obtained therefrom. Experiments included
fungus spores, fruit flies, mice, hamsters, cats, dogs, and monkeys as subjects.
The effect at high speed and altitude of G forces, subgravity, and cosmic radiaExperience gained in rocket and balloon
tion were major factors explored.
launching, instrumentation and recovery techniques, and the growing collection of

scientific data particularly related to cosmic radiation and subgravity problems
marked the practical beginning of Air Force research in space biology.
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U.S. Air Force Missile Development Center 1951 MAJOR ACHIEVEMENTS IN SPACE
BIOLOGY AT THE AIR FORCE MISSILE DEVELOPMENT CENTER, 1953-1957
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
ASTIA AD 208 016
ABSTRACT: This historiographical effort was prepared as part of a larger'history
of aeromedical research at Holloman AFB.
Important technological advances,
discussed in the initial portion of this study, contributed to outstanding
accomplishments in two broad fields of space biology research - cosmic radiation
and controlled artificial environments.
Scientific and engineering progress
in these latter fields is the main theme of this publication, which culminates
with a review of the record-making Manhigh II flight.
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U S. Air Force
1958 HISTORY OF RESEARCH IN SUBGRAVITY AND ZERO-G AT THE
AIR FORCE MISSILE DEVELOPMENT CENTER, 1948-1958.
(Holloman AFB, N. Mexico)
ASTIA AD 208 017
ABSTRACT: Weightlessness, the weird condition of subgravity which man has never
before experienced and survived--except for the initial split-second of shortdistance free fall-- has recently become a major field of serious scientific
research.
Man now approaches this condition as his fast-climbing fighter flattens
out to. intercept at enemy bomber, and he may soon experience it for long duration
on multimonth interplanetary excursions.
In recent years man has gone to considerable expense and personal risk to fly Keplerian trajectories in high-performance
aircraft in order to experience a force of less than normal gravity for fracticns
of a minute.
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U. S.

Air Force
1958
REPORTS ON SPACE MEDICINE - 1958
(Air University, School of Aviation Medicine, Randolph AFB, Texas)

Feb.1958

CONTENTS:
Hauty, G. T., Human Performance in the Space Travel Environment,
Ward,, J. E., S. J. Gerathewohl, & G. R. Steinkamp, Supersonic and Hypersonic
Human Flight,
.... Steinkamp, G. R., Human Engineering of the Sealed Space Cabin,
Hauty, G. T., & R. B.'Payne, Fatigue, Confinement, and Proficiency Decrement
Hawkins, W. R., The Feasibility of Recycling Human Urine for Utilization
in a Closed Ecological System,
-..... Hawkins, W. R., & G. T. Hauty, Space Cabin Requirements as seen by Subjects
in the Space Cabin Simulator,
Gerathewohl,
S. J., Weightlessness - The Problem and the Air Force Research
Program.
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1958
USAF School of Aviation Medicine
(USAF, School of Aviation Medicine,

EPITOME OF SPACE MEDICINE
Randolph AFB, Texas) ASTIA AD-159 052

CONTENTS:
On the physical process of explosive decompression, by Fritz Haber
Possible methods of producing the gravity-free state for medical research,
by Fritz Haber and Heinz Haber
Life on Mars in view of physiological principals, by H. Strughold
Study on subgravity states, by Fritz Haber
The Physiological day-night cycle in global flights, by H. Strughold
A general theory of rapid
Physics and engineering of rapid decompression:
decompression, by Fritz Haber, and H. C. Clamann
Escape and Survival at high altitude, by Fritz Haber
Comparative ecological study of the chemistry of the planetary atmospheres,
by H. Strughold
Medical problems of space flight, by H. Strughold, E. J. Kendricks, H. Haber
and S. J. Gerathe%;ohl
Producing the weightless state in jet aircraft, by S. J. Gerathewohl, Oskar

Ritter, and H. D. Stallings
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U. S.

Air Force
1960
PROCEEDINGS OF WADC SPACE TECHNOLOGY LECTURE SERIES,
VOLUME 1 TECHNICAL AREAS.
(Wright Air Development Ctr., Wright-Patterson
AFB, Ohio) WADC TR 59-732;
TIA AD-235 424

ABSTRACT:
This report is a consoliation of the papers presented by members of the
WADC laboratories at its Space Techlology Lecture Scries between 7 Oct. 1958 and
11 Dec. 1958. The papers were prep red for the purpose of cross-education and
therefore are directed toward an au ience representing many disciplines o'f science
and engineering.
The presentations contained basic technical as well as stateof-the-art information in at least sixteen unique technical areas and subsystems
directly related to space technology.
The topics covered in this report are as
follows:
Propulsion; Flight Mechanics and Structures; Flight Control; Guidance;

Comunications; Secondary Power; Supporting Subsystems; Reconnaissance; and
Vehicle Defense, technical areas:
nternational Geophysical Year - The Ground
Work for Space Flight; Environment ;f Space; Mechanics of Space Flight; Electromagnetits; Space Medicine; and Mate ials

.705
U.S. Air Information Division
1960 SOVIET RESEARCH ON GRAVITATION.
AN ANALYSIS
OF PUBLISHED-LITERATURE.
(Science and Technology Section, Air Information
Division, Washington, D.C.) AlI Report. 60-61, Oct. 1960. ASTIA AD 246 700.
CONTENTS:
Correlation of Stanyukovich's ublic statements on weightlessness with views
expressed by other Soviet-area scie tists;

-
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The problem of gravitation;
Status of Soviet research on gravitation;
Correlation of Soviet and Western Research;
General references;
Bibliography
Bibliography

-

Soviet area;
Western world;

Annual total of publications on gravitation in USSR and other Soviet-area
countries;
Biographies;

Map showing geographic locations of outstanding specialists on gravi'tation
in the Soviet area;
English translations of articles in the Russian language.
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USAF Air Information Division
1961
ITEMS OF INTEREST: NEW INDICATIONS IN
SOVIET SPACE TECHNOLOGY.
(Air Information Division, Science and Technology
Section, Washington, D.C.) AID Report 61-40, 28 Mar. 1961.
ASTIA AD 254 409

ABSTRACT: Academician N.M. Sisakyan discusses certain biological data obtained
in experiments with animals during vertical and orbital flights.
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1961 -SOVIET LITERATURE ON LIFE SUPPORT SYSTEMS
U.S.A.F., Air Information Div.
(Science & Technology Section, Air Information Division) AID Work AssignmentNo. 22, Rept. 4; AID Rept. 61-109; July 1961
ASTIA AD 261 452

ABSTRACT: This is the fourth in a monthly report series reviewing Soviet
developments in life support systems as reflected in Soviet publications.
This
report is based on materials made available at the Air Information Division
during June 1961.
Items are selected from So,.iet open literature and include
scientific public.tions and literature of a popular type.
The materials in this report deal with the following topics:
I
Space Medicine and biology
II.
Space physiology
I11.
Space psychology
IV. Space vehicle ecology

-
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1961
SOVIET LITERATURF ON LI,• SUFOET
U.S.A.F.. Aerospace Information Div.
SYSTEMS
(Science and Technology Bratch, Aerospace Information Division)
AID Work.
October 27, 196i
AID Rept. 61-143
Assignment No. 22, Report 6
ASTIA AD 267 926

ABSTRACT;

This

is

the sixth in a monthly report series reviewing Soviet eovelop-

mentt in life support systems as reflected in Soviet publicationý.

It

reviews

Soviet developments in space biology, medicine, vehicle ecology, and life
This report is based on materials made available at
support instrumentation.

the Aerospace Information Division during September 1961.

Items are seleltued

from Soviet open literature and include scientific publications and literature

of a popular type.
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SOVIET LITERATURE ON LIFE SUPPORT
U,.S.A.F., Aerospace Information Division 1961
SYSTEMS
AID Work
(Science and Technology Branch, Aerospace Information Division)
December 20. 1961
AID Report 61-168
Assignment No. 22, Report 7

ASTIA AD 271 154

This is the seventh in a rcnthl:, report series reviewing Soviet
ABSTRACT:
This
support systems as reflected in Soviet publications.
developments in life
report is based on materials made available at the Aerospace Information Division
Items are selected from Soviet open literature
during October-November 1961.
and include scientific publications and literature of a popular type.
Space mt::dicine
,The materials in this report deal with the following topic:
and biology.

71
1961 FURTHER DETAILS ON GAGARIN FLIGHT
U.S.A.F., Air Information Division
(Science and Technology Branch, Air Information Division)
AID Rent. 61-113
ASTIA AD 261 454
July 27, 1961

ABSTRACT: The presiein¥ brief report recounts certain details found in thrce
articles published by USSR scientists and discusses the implications of this
article was wr!itten by Professor G.V. Petrovich and
information.
The first
The second is a
published in the Vestnik of the Acade'y of Sciences USSR.
The third was written by
TASS interview with Professor V.V. Dobronravov.
Inna Yavorskaya, scientific secretary 6f the Interplanetary Travel Cormni,,sion
of the Academy of Sciences USSR

.2,419o
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U.S.

PERIODICAL LEPoRT CN AERnMEDICINE: B3flifYSICAL
1961
Air Force
ASFECTS OF GAJARIN'S FLIGHT., (1126th USAF FAC, Arlington Hall Station,
Rept. 1452517
Arlington, Va.)

-he authors point out thal the design of the' spacecraft "Vostok I"
ABSTRACT:
incorporated many years of work by numerous groups of scientists and engineers.
It takes into consideration the data yielded by probes on geophysical, ballistic
and space ships as well as the data on properties
and space rockets, satellites,
of space surrounding the earth.
The problem of meteorite
The problems discussed by the authors are varied.
Radiation danger was examined
danger was investigated in particular detail.
The problem of temperature conditions arose because of the
with equal zeal.
Although the authors avoid stating
problem of acceleration is reviewed.
Gagarin's reaction to weightlessness, they do include it as a very real problem
The authors then give a brief description of the interior of
in space flight.
the space cabin and the function of television cameras throughout the flight..

(CARI)
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USAF

THE COM*MUNIST PROGRAM ON
1961
PERIODIC REPORT ON AERO?1EDICINE:
Arlington 12, Va.)
Hall.Station,
BIOLOGY (1126th USAF FAG, Arlington
Rept. 1452516.

of the intention of the Soviet Union to determine
The author tells
ABSTRACT:
the laws governing the extreme conditions of stresses on the animal and human
organisms, this being a theoretical prerequisite for the substantiation of
the most advant'ageous conditions needed-to insure safe flight.
The author then discusses the three following problems: hypoxia, astronaut
selection, and danger in weightlessness. (CARI)
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(SELECTED ARTICLES)
1962 EARTH-SPACE-EARTH
U.S.A.F., Foreign Tech. Div.
(Foreign Tech. Div., Air Force Systems Conmand, Wright-Patterson AFB, Ohio)
ASTIA AD 292 224
Oct. 11, 1962
Trans. No. FTD-TT-62-1416
Zemlya-Zosmos-Zemlya,
(Sbornik Materialov, Opublukovannykh
Original Source:
V Gazete "Pravda" Izdatel'stvo "Pravda", (Mcskva), 24, Pp. 10, 13, 14, 27,
16 Aug. 1962)
JO, 31, 45-47, 51, 52, 56, 57 and 61.

. Nrostok-3
-ABSTRACT:
This publication contains articlessby the following titles:
in Outer Space"; "Neus from Outer Space"; "Vostok-4 in Orbit"; "News from Outer
Space"; "Research Program is Being Executed Successfully"; "Conversation in
Outer Space"; "Food of Gods"; "Precisely According to Program"; "Before the
Completion of a Historical Flight"; "and "Bood Wishes to Nationa of the World."

7.2
U.S. Air Force
1963 NEW GERMANY
(SELECTED ARTICLES)
Crranslation Services Branch, Foreign Technology Division, WP-AFB, Ohio)
FTD-TT-o2-1584/l+4
Jan. 17, 1963
ASTIA AD 295 169
Original Source:
German Newspaper, Neues Deutschland, August 14, 1962,
Pp. I & 2

ABSTRACT:
This publication contains a group of articles praising the flights
of spaceships Vostok III
and Vostok IV
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USAF

1960 HERALD OF THE ACADEMY OF SCIENCES OF THE UkSR (SELECTED ARTICLES)
('oreign Tech. Div. Air Force Systems Command, Wright-Patterson AFB, Ohio)
Trans. no. MCL-1188/l+2 of_ Vea
_R ASTIA AD-268 E71

ABSTRACT: A NEIJ STAGE OF LUNAR STUDY: A review is presented of the structural
and physical characteristics of the moon. The composition and formation of the
surface, possible extistance of atmosphere, and temperature of the moon are
discussed in relation to studies conducted in the USA, Frarie, Russia and Ireland.
FLIGHT OF THE SECOND COSMIC SHIP: A report is given of te press conference
held on August 24, 1960, by the Presidium of the USSR Acauemy of Sciences.
The
purposes and the preliminary results of the Soviet flight of August 19, 1960 which

carried experimental animals and other I.rLving organisms around the earth are
discussed.
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U.S. Aerospace Technical Intelligence Center
FLIGHT
(erospace

Technical Intelligence Center,

1961

DETAILS OF THE LEGENDARY

Wright-Patterson AFB,

ASTIA AD 261 805
16 April 1961
Trans. No. MCL-1035
Komsomol'skaya Pravda 91(11031): 1-3
Original Source:

________

Ohio)
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USAF,.School of Aviation Medicine
(School of Aviation Medicine,

ADVANCES IN RESEARCH
195q
BIOA.STRONAL4TICS.
ASTIA AD 226 473.
Randolph AFB Texas)

CONTENTS:
Definitions and subdivisions of space (bioa~tronautical aspect) by H. Strughold
Bio-paks: Ir.strumentation and biomedical research
Primates in space
Center of gravity and moments of inertia measurements for seat plus a rhesus
monkey, by H.G. Clamann
Sunurary of inmmunochemical analyses on sera ,rom humans exposed in a simulated
altitude chamber, hy W.G. Glenn
micro-organisais under simulated Martian conditions, by
Survival' f terrestrial
J.D. Fulton
Photosynthetic gas exchangers and recyclers used in closed ecological system
studies, by W.A. Kratz
Man in space, by B. Balke
Physiological instrumentation of man during flight, by C.H. Kratochvil
Carbon monoxide phenomena in green plants systems, by S.S. Wilks, R.M. Adams,
J.A. Green and E.G. Shaw.
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U.S.

Joint Publications Research Service
1962
THE EFFECTS OF CIL=1GES IN
THE GRAVITATIONAL FIELD ON THE COORDINATION OF MAN'S VOLUNTARY MOVEMEhTS
(Joint Publications Research Service, Washington, D.C.)
JPRS-15539, 2 Oct. 1962.

ABSTRACT:
A study is made of th.- effect of changes in the gravitational
field on the coordination of man's voiuntary movements.
The coordinaticn
of vian's voluntary movements is disturbed by heightening of the gravitation-il
4'eld.
Limits r: the disturba;,ces depen'
Apon the condiLion and trainimag
of the person appearing in the field 'and are proportional to the logarithm
of acceleration of force of weight.
Systematic execution of the disturbed
movenmnt habit in a heightened gravitational field will lead to the restoration of coordination of movements.
The indicated restoration will depend
on the condition and training of the person appearing in this field, on the
magnitude of gravitation and, in separate periods, is proportional to the
logarithm of the time of the-fulfillment of the movement.
Te'•.. deductions
may be applied to the case of zero gravitation.

-2

U.S.

.22

-

DISCOVERERJIll BIOMEDICAL DATA REPORT.
1959
Air Force
(Directorate of Bioastrcnautics Projects, Air Force Ballistic Misstle
Diviqion, Headquarters ARLDC, Los Angeles, Calif.)
WDZPB Report No. .2,
ASTIA AD 241 853

4BSTRACT: Four C-57 black mice lived throogh the stresses of latinch and
accelerative forces produced by the two stage Discovwrer vehicle and through
more than 500 seconds of weightlessness.
Speciment activity correlated with
ignition and burn-out of each'stage and marked activity occurred during
weighzlessness.
Speciment activity correlated with ignition and burn-out
of each stage and marked activity occurred during weightlessness.
The life
support system of the Mark I biomcdical recovery capsule functioned satisThe atmosphere, continuously moved
factorily from lift-off to 790 second-.
through a ducted gas control system, varied between 330 mmu Hg oxygen partial
pressure, maintained a low pCO2 and low relative humidity (below 607) with
a constant bý.L relatively lcw ter-,r..ture of 560 F.
Dur 4 '•g flight, •,n leaks
occurred in the capsule or oxygen system and the latter functioned normally
to maintain a satisfactory cell pressure between 6.3 to 7.0 psia from an
oxygen cylinder maintaining approximately 1200 psig.
The primary biomedical mission objective was not achieved because of
failure of the Discoverer III vehicle to gain sufficient velocity,
resulting in a prolonged ballistic trajectory, rather than the programmed
orbit. However, pdrt or all of secondary mission objectives were achieved
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1960
U.S. Air Force
OF BIOASTRONAUTICS.
Nov. 1960.

AEROMEDICAL FIELD LABORATORY MEETS THE CHALLENGE
Holloman Monthly News Bulletin 5(l):6,8, 11-12,.

ABSTRACT: The research problems 'in this field presently under consideration
A&ar=ccdical Field Laboratory are discussed in
"
deh•ivphuanL by ll1oan'a
this article.
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U.S. Air Force
1960
OF BIOASTRONAUTICS.
Nov. 1960.

PjZROMEDICAL FIELD LABORATORY MEETS THE CHALLENGE
Holloman Monthly News Bulletin 5(l):6,8, 11-12,

ABSTRACT: The research problems in this field presently under consideration
and development by Bolloman's Aeromedical Field Laborstory'arm discussed in
this article.

-
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U.S.

Dept.
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Health,
'i f

Fducrit.

Welfare

I')

h iq•$L.tAAPHY

OF SPACE MEDICINE

Public Health Service, National
Ref,
lekerence Division, Washington, D.C.)
Public Health

, ,.,'$ t
Publication No.

& Wettile,

.

617.

Pualic Health Service Bibliography Series No.

ABSTRACT:
This bibliography contains information on the following topics:
sealed cabin problems; acceleration/deceleration; fractional and zero gravity;
cosmic radiation; survival problems; psychological and social problems; ground
crew problems; and extra-terrestrial aspects.

723
.U. S.

Armed Services , 1961
FUTURE SPACE SHIPS MAY HAVE TO BE PROVIDED WITH
ARTIFICIAL GRAVITY IF SUBSEQUENT INVESTIGATIONS SHOW A REPETITION OF GHIERAN
TITOVS EXPERIENCE THAT PROLONGED WEIVHTLESSNESS CAUSES VESTIBULAR DISTURBANCES
ASTAR No. 2089, Sept. 27, 1961

ABSTRACT:
Pravda recalled that' would-be cosmonauts were subje'cted to brief periods
of weightlessness in tra.'ning.
Some felt excellent in such state -- others had
unpleasant ser-sadLins such as sickness, dizziness, lisA -f k-lin-e, sPr-4^" of
rotating and so on.
it was found however that people were so bothered could adapt
themselves to weightlessness with training.
Space shots with animals indicated
that man could endure zero gravity up to twenty four hours without danger to life
or health.
YurLGagarins one orbit flight brought no unpleasant sensations.
Titovs sustained flight in zero gravity did not bring any pathological disturbances
Some changes however were observed in function of vestibular apparatus but they
did not have any effect on the ability
of the astronaut to work.
During acceleration Titov suffered no unpleasant consequences but in spite of his good subjective
condition, the astronaut had somewhat quickened heartbeat which reached one
hundred eighteen to one hundred thirty-four beats pcr minute.
These changes in
heartbeat and respiration rate were caused by flight factors taken together.

724
U.S. Directorate of Research and Development
FUNDAMENTALS OF ASTRONAUTICS
(Directorate of Research and Development, Headquarters U.S.A.F., Washington, D.C.)
ASTIA AD 252 825

ABSTRACT:
This paper is intended to serve as a brief refresher for some of the
physics and physiology of space flight.
It will also define some of the more

F--~~-

__

__

_

__

_

__

----

_

-2•,424

-

The author defines the separate
important astronautical terms and concepts.
layers of the Earth's atmosphere including the troposphere, stratosphere,
He then discusses the solar svstem including the
ionosphere, and exosphere.
The physics of space flight isdiscussed
asteroids, and sun.
planets, satellites,
with particular emphasis on rocket propulsion, thrust, specific impulse, mass
The subject of human
ratios, thermal efficiency, and propulsion efficiency.
factors in space flight concentrates largely on the aspects of cabin environment
requirements, waste disposel, weightlessness, isolation and sensory deprivation,
cosmic radiation, and limited G forces.
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1958 STATUS REPORT ON ANIMAL SATELLITE
U.S. Naval Air Development Ctr.
NADC Letter Report AE-1412
(Naval Air Development Center, Johnsville, Pa.)

Progress which has been made in the biosatellite program since its
ABSTRACT:
initiation on February 2/, 1958, is listed. The preparations for this animal
which has not been put in orbit were made with cooperation of the
satellite
Franklin Institute..
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van Liere, E.J.
1957
West Virginia Med. J.

SPACE MEDICINE
53(8): 297-301

Aug.

1957

ABSTRACT: An outline is made of some of the physiologic problems encountered
in space flight, including those arising from accelerations, weightlessness,
rapid decompression, and hypoxia.
As a result of such flights physicians
will have to treat such things
radiation sickness, ultraviolet and thermal
burns, cosmic ray damage, steriliby.• accidents due to meteors, and' fractures
sustained by assuming incorrect position when acceleration begins.
Mention is
made of the emotional strain and physical and mental fatigue which are conducive
to bringing about neuroses in spacemen.

"727
van der Wal, L.
1961
LIQUID-GAS INTERFACE IN ZERO-G.
(Space Technology Lahs., Inc., Los Angeles, Calif.) Rept. No. 7230-0001-RU000; Contract AF 04(647)619; BSD TR-61-15; ASTIA AD-269 757; 30 June 1961
ABSTRACT:
In the investigation of the behavior of a liquid-gas mixture in a zerog field, an experiment unit was installed in an Atlas re-entry nosecone test
vehicle. The experiment unit hn-....
a mhvie camera, placed so as to observe and
rLccrd the int,ý,acLin of gas ai.d water contained in a plastic cube during the
25-minute near-zero-g conditions prese!-t on an ICBM flight.
Temperature and
pressure changes are also recorded.
(AUTHOR)
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Velasco de Pando, M. 1958 ARTIFICIAL SATELLITES AND INTERPLANETARY
TRAVEL:
PHYSIOLOGICAL EFFECTS OF CHANGE IN GRAVITY.
Revista de la Real Academia de Ciencias de Madred 52(2):141-145,
Abstract:
J. Aviition Med. 30(4):294.
April 1959

1958
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Velasco do Pando, M. 1959 ARTIFICIAL SATELLITES AND INTERPLANETARY
TRAVEL:
PHYSIOLOGICAL EFFECTS OF CHANGE IN GRAVITY.
A.M.A. Proceedings, April 1959.
ABSTRACT: This is the corrected and extended ver.ion of part of an analytical study (Sec. 13) on the launching of space rockets, which was published
An attempt
in a previous issue of the same journal (52(l):11-61, 1958).
is uade of correlating mathematically basic physiological and physical
parameters.
If j represents the effects of gravity experienced by a
traveler within the space vehicle ("Sensible Gravity"), the following
formula applies:
ga2

d2y
J=

_

dt2

+
(a+y)

2

in which y is the altitude, t the time, g the gravitational accu eration
In thit
on the surface of the earth, and a the terrestrial radius.
represents the effective vertical accejeration
formula the expression d2
and &L
a+y

2 the effects of terrestrial acceleration at the altitude y.

(1)
The validity of the formula is tested for the following conditions:
travels
vehicle
(2)
the
the vehicle rests on the terrestrial surface;
unaccelerated at a given altitude (this being the case when the upward
acceleration equals the weight of the vehicle); (3) the vehicle travels
at a given altitude and at a given acceleration and (4) the vehicle travels
through outer space with the rocket motor shut off(the occupants are in
In conclusion, the author derives optimal
a state of weightlessness).
values for escape velocity and trajectory of the hypothetical space ship.
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1962 THE FIRST MANNED SPACE FLIGHTS
Vloynkin, Yu. M., V.I. Yazdovskiy et al.
(Pervyye Kosmicheskiye Polety Cheloveka)
Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio;
Dec. 7, 1962
ASTIA AD 294 537
Transl. No. FTD-TT-62-1619
Original Source:
Mediku-Biologicheskiye Issledovaniya
(Moskva)
ABSTRACT:
Contents include niaterial on the following sibjects:
Training cosmonauts in controlling the ship
Life Support in space flight
Microclimatic conditions in a spaceship cabin
Food and water supply

22,
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Life suppj.rt and recovery systems
Radiation protection
The tiological effect of cosmic radiation in spaceships
.,j'arin and Titov
Measures providing radiation safety on the flights of
The protective properties of space suits
Emergency supply pack of the cosmonaut
Systems for landing the cosmonaut
Familiarization-training flights on aircraft under weightlessness conditions
Psychological investigations
Organization and method of carrying out physical training exercises
Results of the medical examination of the astronauts
Methods of physiological investigations and medical monitoring during spaceflight
The physiological reactions of the astronauts in flight
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Voas,

PROJECT MERCURY ASTRONAUT TRAINING PROGRAM.
1961
R. B.
(National Academy of Sciences,
In ThIe Training of Astronauts.
Publication. No.'873, pp. 22-40
Research Council)

A general over-all outline of
ABSTRACT:
.
discussion is presented of the

for the training program.
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A'brief
is given.
basic considerations

.ides lectures,

field

iUlators for train.
capsule sv
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trips, and St dy programs oi th,.t
,.
control of tumblinS
;4N 's
and ret r A irk
.,itv
ing in attituce control durii,
are discussed.
,
-t,
id •i,sw•r
environnental control of thk ,.,
the various
• "th
Training in vwrious scientific di- li,' its, - ,4 0,
such as
.ns
lecture courscs that each astrond,..t takes
ribed and sirmu.I,
disorientatio ,, weightlessness, reduced .,,
, I ',gra-i for the trainees is discusseO
A physical '-ý
lated for the astronauts.
pertaining to weight control, breath. N .,%..ol, and general phys".cal covd.tioniing,
ins
and recovery-survival methods are
Countdown pro edures and ground con-, •,it
Miintenance of flight skills as a method to
activity trainiig.
t-1,of groun
:L•,•'rtain vigi ant decision making is accomplished by regular flights in highThe significance of this program on future space flight
performance j t aircraft.
is

discussed.

(2.

Aerospace Medicine 33(11):1403,

Nov.

1962)
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Voas,

TRAINING MAN FOR SPACE
1963
R. B.
ctures in Aerospace Medicine,
(Paper,
AFB, Tex s, 4-6 February 1963)

School of Aviation Medicine,

Brooks
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734
von Beckh, H. J. A.
1953
UNTERSUCHUNGEN UBER SCHWERLOSIGKEIT AN VERSUCHSPERSO.
NEN UND TIEREN WAHREND DES LOTRECHTEN ST!JRZFLUGES (INVESTIGATION OF WEIGHTLESSNESS OF HUMANS AND ANIMALS DURING VERTICAL DIVES)
In Space-Flight Problemse being a Coivlete Collection of all Lectures Held at the Fourth
Astronautical Congress, Zurich. 1953
(Biel:
Laubscher, 1953) pp. 196-202

.735,
Von.Beckh, H.J.A.
1954
EXPERIMENTS WITH ANIMALS AND HUMAN- SJBJECTS UNDER
SUBGRAVITY AND ZERO GRAVITY CONDITIONS DURING THE DIVE AND PARABOLIC FLIGHT.
J. Aviation Med. 25(3):23'5-241, June 1954.
ABSTRACT:
Certain species of chelonia (turtles) are found on parts of the South
American continent.
Tests were conducted on the turtles under sub-and zerogravity conditions.
This article is a report on the observations made during the
tests and studies of the data recorded.

736
von Beckh, H. J. A.
1955
LA GRAVITACION CERO (ZERO G)
In Fisiologia del vuelo (Physiology of Flight)
(Buenos Aires: Alfa, 1955) pp. 99-110

737
von Beckh, H. J. A.
1955
ASPECTOS FISIOLOGICOS DEL VUELO ESPACIAL (PHYSIOLOGI.
CAL ASPECTS OF SPACE FLIGHT)
In Fisiologia del vuelo (Physiology of Flight)
(Buenos Aires: Alfa, 1955)
pp. 111-123
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VELOCIDAD,
1955
von Beckh, H.J.A.
Sept. 1955
Riv. nac aeronaut.

ACCERACION, GRAVITACION.
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739
von Deckh, H. J. A.
1956 GRAVITY CHANGES IN AIRCRAFT AND SHIPS.
J. Brit. Interplanetary Soc. 15(2):73-81.
March - April 1956

740
von Beckh, H.J.
1958 FLIGHT EXPERIMENTS ABOUT HLUAN REACTIONS TO ACCELERATIONS
WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS STATE
(Air Force Missile Development Ctr., Holloman AFB, N. Mex.)
AFMDC-TN-58-15
Dec. 1958
ASTIA AD 154 108

ABSTRACT: Flight experiments which simulated Pre-weightlessness and Postweightlessnese acceleration were conducted in jet aircraft.
It was shown that
alternations of acceleration and the weightless state decrease the acceleration
tolerance of the subject and the efficiency of the physiological recovery mechanisms.
The implicationp for planning of manned space flight are (1) thrust
values and re-entry profiles must take the lower acceleration-tolerance into
consideration; and (2) adequate G-protection must be designed for the pilot,
to prevent dangerous effects of unavoidable high accelerations.
(Author)
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Von Beckh, H.J.
1959 FLIGHT EXPERIMENTS ABOUT HUMAN REACTIONS TO ACCELERATIONS
WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS STATE
Aerospace Medicine 30 (6): 391-409, June 1959
ABSTRACT: Alternation of weightlessne'ss and acceleration results in a decrease
of acceleration tolerance and of the efficiency of physiologic recovery
mechanisms.
This indicates -hat acceleration thresholds of reversible and
irreversible injury will be lower in space flight conditions than in the one
G field of man's earthly environment.
Defects of circulation, muscular effectiveness, vision, and of conscious judgment will occur at lower acceleration values
and will probably continue for longer times than they do under present normal
flight conditions.
In an astronautical venture depending upon the skill of a
human pilot, a blackout, lapse of judgment or even the slightest reduction in
efficienc> at a crucial time, could undoubtedly cause the failure of the mission.
The implications for planning of manned space flight are, first, that thrust
values and reentry profiles must take the lower acceleration tolerance into
consideration and second, that adequate G protection must be designed for the
pilot to prevent dangerous effects of high acceleration.
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von Beckh, H.J.
In:

1959 FLIGHT EXPERIMEFTS ABOUT HUMAN REACTIONS TO ACCELERATIONS
WHICH ARE FOLLOWED OR PRECEDED BY WEIGHTLESSNESS
International Astronautical Congress. Proceedings of the IXth. 1958
(Wien: Springer - Verlag, 1958, Pp. 507-525)

ABSTRACT: Alteration of weightlessness and accelerations results in a decrease
of acceleration tolerance and of the efficiency of physiologic recovery mechanism
The implications for planning manned space flight are, first, that thrust values
and re-entry profiles must take the lover acceleration tolerance into considera-

tion, and second, that adequate G protection must be designed for the pilot, to
prevent dangerous effects of unavoidable high accelerations
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von Beckh, H.J.

1959
Astronautics 4(2):26-27,

WEIGHT7.ESSNESS AND SPACE FLIGHT
84-86, Feb. 1959.

ABSTRACT: Deterioration of neuromuscular coordination and disorientation
are considered to be'originated by the weightless state 2er se. However,
more complex problems arise during extended space flights, as well as
during alternate acceleration and weightlessness, such as occurs during
the ascent and re-entry of spac. vehicles.
Results of experiments in jet
aircraft are cited to show that the weightless state aggravates other
physiological conditions, which, in combination, pose serious problems to
man in space flight. Subjects reported experiences of increased susceptibility to or severity of acceleration effects when the-, .ntered positive
G states immediately after experiencing weightlessness.
Subjects who
normally blacked out' at 5 G could tolerate only 3.5 to 4 G in the experiments.
In the opposite case, when acceleration preceded weightlessness,
physiological recovery mechanisms seemed disturbed.
Blackout lasted longer,
and more severe discomfort and chest ,•ains were reported.
Cinematographic
observations, registrations of heart rate, electrocardiograms, and galvanic
skin responses corroborated the subjective reports.
It is suggested that
extended weightlessness may lead to lessened muscle tone and strength,
as well as to inconveniences to the cardiovascular system.
The heart,
having transported the blood without the force of gravity during the
weightless state, would need a certain time for adaptation after reentry into the gravity field of the earth or of another planet.
(Aerospace Med. 30(6):456,. July 1959)
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SPACE FLIGHTI HAZARDS CAUSED BY WEIGHTLESSNESS
_-1959
von Beckh, H.J.
(Paper, Meeting of Aero Medical Association,'Statler Hilton Hotel,
Los Angeles, 27-29 April 1959)

ABSTRACT: The lack of neuromuscular coordination and optical illusions,
as they might possibly affect the efficiency of the human operator of a
However, it should be expected that more
space vehicle, are discussed.
difficulties would arise from the alternation of high G loads and weightlessness which increases discomfort and the lowers human tolerance to G
(J. Aviation Med. 30(3):208, March 1959)
loads.

.745
von Beckh', H. J.
HUMAN BODY.

INVESTIGATIONS ON THE EFFECT OF WEIGHTLESSNESS ON THE
1959
Weltraumfahrt (Germany) 10(l):21-28, March 1959

.746
A SUMMqARY OF MOTION SICKNESS EXPERIENCES IN
1960
von Beckh, H.J.
CONDUCTED
BY THE AEUWMICAL FIELD LABORATORY.
WEIlHThESS FLIGHTS
(Paper, Symposium on Motion Sickness in Weightlessness Research, March 1960,
Wright-Patterson AFB, Ohio)
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1961 THE INCIDENCE OF MOTION SICKNESS DURING EXPOSURES TO THE
von Beckh, H.J.
WEIGHT7 ESS STATE
(In: "Space Medical Symposium", Astronautik (Stockholm), v. 2, no. 4, 1961,
pp. 217-224)
ABSTRACT: Although motion sickness iR approximately 30 per cent in weightlessness
experiments using fighter aircraft with the subject restrained, it is much
Because the subjects
higher in a cargo aircraft with the subject unrestrained.
were exposed to acceleration before and after weightlessness, it was difficult
to dist'nguish between those effects due to acceleration and those due to
During burnout and re-entry, the vagal symptoms decrease
weightlessness.
However, if weightlessness is able to
to perform.
ability
an operator's
produce motion sickness, then the operator might suffer long-term vagal sumpt.ms........
Also included is the applicability
which would incapicate him to a high degree.
of the Weber-Fechner in this respect
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748
von Diringshofen, H. 1943 AENDERUNG DER LACE DES MENSCUEN 11 SCIWEREFELD
DER ERDE (Change of the Human Position in the Field of Gravity of
the Earth)
Deutsche Medizinische Wochenschrift (Stuttgart) 69: 498

749
von Diringshofen, H.
1943 DER MENSCH IM VERANDERTEN SCIHWRFEEELD
Changed Field of Gravity)
Klinische Wochenschrift (Berlin) 22: 450

(Man in the

750
von Diringshofen, H.
1944 ' DER BLUTKREISLAUF IM VERAENDERTEN SCHWEREFELD
(Blood Circulation in Changing Field of Gravity)
Deutsche Medizinische Wochenschrift (Stuttgart) 70:150, 17 March 1944.

751
von Diringshofen, H.
1948 DAS GESUNDHEITLICHE PROBLEM DES WELTRAITMFLUGES:
DAS FEHLEN DER SCHWERKRAFT (HEALTH PROBLEMS OF SPACE FLIGHT: ABSENCE OF
GRAVITY) Greqnzgeb. ied. 1:144-145. 1948

752
von Diringshofen, H., H. Schaefer and H. Strughold,
1951
WIE WIRD
SICH DER MENSCHLICHE ORLANISKUS VORAUSSICHTLICH IN SCHWEREFREIEN RAUM
VERHALTEN?
(What Is The Probable Behavior of the tiu.nan Organism in
Gravity-Free Space?)
Weltraumfahrt, 2:81-88, 1951

753
von Diringshofen, H.
1952
MEDIZINISCHE PROBLEME DER RAUJFAHRT (MEDICAL
PROBLEMS OF SPACE, FLIGHT)
In Gartmann, H., ed., Raumfahrtforschung
(Space Flight Research)
(Munchen:
Oldenburg, 1952) pp. 167-182
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wo

PROBLEMS O WEIGHTLESSNESS
1956
Diringshofen, H.
Medizinische 1956(52):1846-1847, 29 Dec. 1956

755
RAPIDITA DELIA DIMINUZIONE DELIA GRAVITA COME
1958
Von Diringshofen, H.
SENSAZIONE DI ASSONYA DI PESA (STEEPNESS OF G-FALL
DELIA
IMPORTANTE FATTORE,
THE SENSATION OF WEIGHTLESSNESS) Rev. Med.
FOR
FACTOR
IMPORTANT
AS AN
Aeronaut. (Paper, International Congress of Aviation Medicine, Louvain,
Belgium, Sep., 1958)
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von Diringshofen, H.
1959
FLUGMEDIZINISCHE PROBLEME DER GEWICRTSLOSIGKEIT
(Aeromedical Problems of Weightlessness)
Munch. Med. Wchnschr. 101(32): 1326-1328, 1345-1349, 1959, (in German).
ABSTRACT: The transition from air flight to space flight makes weightlessness
The condition of
one of the most important problems of. aerospace medicine.
weightlessness has been already experienced up to a duration of 50 seconds in
parabolic flight. The sensations observed therein of stall, fall, and
The confusion of the equilivertigo emanate from the organ of equilibrium.
brium' center in the brain may also affect the vegetative nervous system and
The type and strength of these distrubances is determined by
provoke nausea.
the following factors:
(1) individual sensitivity, which can be reduccd 'by
training, (2) abruptness of transition, from gravity to weightlessness, and
(3) irregularities in this transition.' In a state of free weightless suspense,
body rotations with additional tilting ofthe head may cause Coriolis ac.eleraIn the course of
tions in the labyrinth, thus bringing about strong nausea.
prutracted weightlessness, one must expect increasing phychical and physical
Such conditions
enervation with subsequent reduced resistance to acceleration.
cna be prevented by previous rigorous aero-gymnastics as well as by aeroIt seems reasonable that carefully selected
dynamical parabolic flights.
fliers may sustainnot only short periods of weightlessness but also a prolonged
weightless conditon in space flight without serious disturbances, provided
they are well traic.zd, remain strapped in their seats, and have become adjusted
To
to the extraordinary sensory perceptions of a weightless environment.
what extent weightlessness may affect blood circulation cannot yet be predicted
since disturbances experienced by fliers in from 20- to 30- second parabolic
flights may as well be due to the transition or irregularities in the transition
to weightlessness.

A partial reduction of gravity,

produce pleasant sensations,
a warm bath tub.

say to-]/3 G' may even .

such as we experience when we completely relax in

...

..
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CERTAI3N OBSERVATIONS ON PHYSIOLOGY OF THE
1959
von Diringshofen, H.
SENSES DURING THE PASSAGE FROM THE STATE OF ACCELERATION TO ZERO GRAVITY
R.v. Med. Aero. (Roma) 22:15-25, July-Sept. 1959

758

von Diringshofen, H.,

1959

SINNESPHYSIOLOGICSCHE BEOBACHTINGEN BEIh

UBER-GANG VON BESCHLENNIGUNCEN ZUR GEWICHTSLOSIGKEIT (Sensory-P?,Isiological Observations During the Transition from Acceleration to Weightlessness'
Raketentechnik und Raumfahrtforschun- (Stuttgart) 3(2):33-35, April 1959.

ABSTRACT: This is a review of three experiments concerning the immediate
physiologic effects to short exposure to gravity. The test results indicate
that acclimitization takes place when weightlessness extends over long periods.
Nausea and other disagreeable sensations are experienced less frequently by
those individuals engaged in a mind-absorbing task. The author suggests that
the changes in G force during the various accelerative launching stages may be
particularly inducive to "space sickness"
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von Diringshofen, R. 1959 SENSORY-PHYSIOLOGICAL OBSERVATIONS DURING THE TRANSITION
FROM ACCELERATION TO WEIGHTLESSNESS
(Stuttgart) 3(2): 33-35 (In German)
Raketentechnik und Raumfahrtforschung
See also: J. Aerospace Medicine 30(8): 621-622
See also: U.S. Joint Publications Research Service, Feltman Research and
Engineering Labs., Picatinny Arsenal, Dover, N.J., Picatinny Arsenal
ASTIA AD 228 967
Translation No. 61, Pp. 1-8, Nov. 1959
ABSTRACT: A review of three experiments is presented concerning the immediate
(1) About
physiologic and psychologic effects of short exposures to subgravity.
Ju-87
in
a
dives
by
vertical
20 years ago, the author induced weightlessness
The psychologic
aircraft for durations of 7-8 seconds (zadial acceleration 8 G).
reaction was a pleasant one, and the sensation of "slumping", which usually
(2) In 1954, while in
introduces weightlessncss episodes, was not perceived.
Argentina, the author achieved weightlessness in parabolic flight for durations
of 12-14 seconds, preceded by an acceleration of 5 G lasting 5 seconds.
Transitional accelerations of 2 G preceding weightlessness lasted 2 seconds.
Disagreeable sensations of"tslumpingt'and of falling-through empty space were
distinctly perceived for about 5 seconds after the onset of weightlessness,
(3) In a "subgravity
leading over eventually to a sensation of floating in space.
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tower" designed by Dr. T. Lomonaco at the Aeromedical Research Institute in Rome,
weightlessness was produced in a seat suspended from and catapulted upward by
rubber straps fastened to the top of a 15-m.-high tower.
Initial acceleration
was 3 G and lasted .5 second.
Three launchings were carried out consecutively,
inducing weightlessness for 2, 1.3, and .8 seconds, respectively.
At the point
of transition from acceleration to weightlessness a very disagreeable sensation
of falling was perceived.
The findings of these three experiments, in conjunction
with results of more extensive experiments carried out in the United States by
Gerathewohl and others, can only be considered preliminary to weightlessness
conditions in space travel.
There is evidence to the effect that acclimatization
takes place when weightlessness extends over longer periods.
It appears that
nausea and other disagreeable sensations are experienced less frequently by
individuals actively engaged in navigation or in other mind-absorbing tasks than
by "passive" riders.
In conclusion, the author speculates on the possibility
that changes in G force during the various accelerative launching stages may be
particularly inducive to "space sickness".
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von Diringshofen, H.
1961
INTERNATIONALES SYMPOSIUM UBER LUFT-UND RAUNMEDIZIN
(International Symposium on Aerospace Medicine)
Weltraumfahrt (Frankfurt), 12(l):11-12, (in-German), Feb. 1961.
ABSTRACT: The symposium, sponsored by the Aviation Medicine Institute of the
Argentine Air Force, was held 6-13 Oct. 1960, at the School of Medicine,
University of Buenos Aires.
Discussions centered on the psychological aspects
of space flight, acceleration forces,'and acceleration tolerance.
Films of
rocket-sled studies and of weightlessness during aircraft maneuvers and during
free fall in a pressure suit from a balloon gondola were shown. Discussions
made clear the differences in European and American outlooks on the relative
importance of psychological tests in the evaluation of space flight candidates.
Attention was also given to the physiology of respiration and the effects of
oxygen lack on the endocrine system, tissue damage caused by decomoro-sion, and
the human engineering problems of space flight
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von Diringshofen, H.
1962
HYDROTHERAFY AS A PAlaAL SIMULATOR OF WEIGHTLESS
NESS IN SPACE MEDICINE.
Arch. Phys. Ther. (Leipzig) 14:307-311, July-August 1962 (Ger)
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von Gierke, H.E. & E.P. Hiatt
In: Singer, S.F., ed., Pr.rrss

1962 BIODYNAMICS OF SPACE FLIGHT
in the Astronautical Sciences, 1: 343-401
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'Wade,

J. E.
1962
PSYCHOMOTOR PERFORMANCE UNDER CONDITIONS OF WEIGHTLESSNESS.
(6570th Aerospace Medical Research Loboratories, Wright-Patterson AFB, Ohio)
MRL-TDR-62-73; ASTIA AD-285 549;
June 1962

ABSTRACt:
Subjects operated three different sets of switches as they were flown
through O-g trajectories in a C-131B aircraft.
Pushbutton, toggle, and rotary
switches were each paired with a master push-button switch to form the three sets
used to turn an indicator light on and off. The subjects were instructed to
perform the task as fast as possible by alternate actuation of the two switches
of each set.
Each subject also performed in straight and level flight with each
set of switches for control data.
Performance data, along with aircraft accelerative forces in three dimensions, were recorded on a high-speed oscillograph.
Small
but statistically significant decrements were found in speed of operation of all
three sets of switches in the 0-g environment in comparison with performance at I
g. The toggle switch set showed the greatest decrement, the rotary switch set the
least decrement.
The push-button switch set was operated most rapidly in both
1-g and 0-g conditions.
(AUTHOR)
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Waggoner, C.E. & C.W. Nixon
1962
SELECTED SPEECH DURINC WEIGHTLESSNESS.
(Aerospace Medical Research Laboratories, Wright-Patterson AFB, Ohio)
Final Report.
MRL-TDR-62-45, May 1962.
ASTIA AD 284 688

ABSTRACT: Certain characteristics of human speech exhibited under l-g
conditions may be different under weightless conditions.
If suchdifferences
exist, they might interfere with satisfactory speech communication under
conditions of zero gravity.
Standard speech materials recorded under conditions of 0 g. I g, and 2-1/2 g's were evaluated by both objective and subjective methods.
Results indicate that speech production is not significantly
altered by brief periods of zero gravity.
Reception of speech also seems to
be unaffected.
Both speakers and listeners indicate good speech intelligibility under conditions of weightlessness.
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1957 A DEVICE FOR ARTIFICIAL PRODUCTION OF ALTERNATING
Walton, H. Jr.
GRAVITATIONAL FORCES
Journal of Aviation Medicine 28 (3): 291-294, June 1957
/ABSTRACT:

As far as the author is aware,

the devices described above represent

/

-
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novel ways of producing gravity free state for intermittent periods.
Among the
few proposals that have been made for a device to test gravity free state at
ground level was one by Haber and Haber who proposed to use expoess elevators
for gravity free experiments.
The use of the gravitron is expected to furnish
some new knowledge in several experimental fields.
In medicine, new information
may be gained concerning the physiology of gravity free state; in psychology,
coordination in conditions of changing gravity.
It may be useful as a physical
testing device to find out the physical behavior of systems in the gravity free
'state (e.g. convection, diffusion, dilution, and heat transfer of gases and
liquids) and as a testing device for equipment designed to function in the gravity
free state,-- for example, the function of clocks, and electrical instruments,
etc.
An objection can be made against the use of such a device on grounds that
rapid changes in acceleration appear to cause excessive nausea.
However, a
device such as the gravit~ron might be useful just for the study of such a syndrome
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Ward,

J.E.
1957
REQUIREMENTS FOR PRESENT-DAY EXPERIMENTAL ZERO
GRAVITY PARABOLAS.
(USAF, School of Aviation Medicine, Randolph AFB,
Texas)
Rept. No. 57-121.
See also J. Aviat. Med. 29(6):428-432
896
AD-143
ASTIA

ABSTRACT:
In simplified form, graphs are presented which allow rapid determinination, without calculation, of parabolic entry velocity, angle of
climb at entry, and vertical altitude traveled during the trajectory as a
function of the total duration of zero gravity and minimum speed attained
during the parabola (determined by stalling speed) by the experimental air,craft.

767
Ward,

J.E. & D.G. Simons 1958 PROSPECTS AND LIMITATIONS OF HUMAN FLIGHT BEYOND
THE ATMOSPHERE.
THE ELUSIVE SPHERE OF INTEREST
(Paper, International Council of the Aeronautic Sciences, Sept. 12, 1958,
Madrid, Spain)
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Ward,

J.E.
1958
REQUIREMENTS FOR EXPERIMENTAL ZERO GRAVITY PARABOLAS.
J. Aviation Med. 29(,,.428-432, June 1958.
See also (School of Aviation Med., USAF Aerospace Medical Ctr., (ATC)
Brooks AFB, Texas)
Research Rept. No. 57-121.

ABSTRACT:
In simplified form, graphs are presented which allow rapid determination, without calculation, of parabolic entry velocity, angle of climb at entry,
and vertical altitude traveled during the trajectory as a function of the total
duration of'zero gravity and minimum speed attained during the parabola (determined by stalling speed) by the experimental aircraft.
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Wird, J.E., S.J.

GCr.athit.wuhl Is G.R. Steinkarp
1958
SUPERSONIC AND hYPERSONIC
.UAN,, FLIGHT.
(School of Aviation Medicine, USAF, Randolph AFB, Texas)

USAF Reports On Space Medicine - 1958 (Reprinted with permission from the
Institute of Aeronautical Sciences, Jan. 1958) Reprint no. 797.
ABSTRACT: Man's sense organs are not designed to function at hypersonic speed.
Traveling at supersonic speeds creates problems in the delay of visual perception
and changes of direction bringing about accelerative effects. -Man in space must
have artificial sensing and monitoring devices to sense environment changes and
to make split-second decisions.
Escape and survival from vehicles traveling at
supersonic and hypersonic speeds offers a great many complex physiological and
engineering problems.
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Ward,

J. E.
15•5
BIC.:,-DICAL CO:NS]DW_\ATII•N'
(pa-ýr
preseýnted at 'he VAncr. Asctronau:.
IS Aug. 1958

OF VEICHTL7.SSX'.ZSS.
Soc.

,ceing,

Palo Alto,

Calif.
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Ward,

1958 PSYCHOPHYSIOLOGIC AND MEDICAL STUDIES OF
J. & S.J. Gerathewohl
WEIGHTLESSNESS (Second International Symposium on the Physics and. Medicine
of the Atmosphere and Space, Randolph AFB, Texas, November 1958.)

ABSTRACT: The characteristics of flight trajectories for eight types of vehicles
to produce weightlessness of maximum duration are shown in Table I.
Although
over one minute of exposure can be obtained by high performance craft, this technique has some shortcomings.
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Ward,

J.E.,

W.R. Hawkins,

TO SUBGRAVITY.

and H.D. Stallings Jr.

1959

PHYSIOLOGIC RESPONSE

MECHANICS OF NOURISHMENT AND DEGLUTITION OF SOLIDS AND

LIQUIDS (Air University,
Report 59-2, Jan. 1959.

School of Aviation Medicine,

USAF, Randolph AFB,Tex.)

ABSTRACT:
In order to study the wechanics of nourishment during weightlessness,
165 subgravity parabolas were flown in an F-94C aircraft.
25 experimental subjects attempted to drink from an open container, a container fitted with pierced
lid and plastic straw, and a plastic squeeze bottle. Drinking from open containers
proved to be more difficult than had been anticipated.
Only a small quantity of
liquids should be taken at one time.

-
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Ward, J.E. & W.R.

Hawkins

1959

PHYSIOLOCIC RESPONSE TO SUBGRAVITi

MECIANICS OF NOURISHENT AND DEGLUTITION OF SOLIDS AND LIQUIDS
Aviation Med. 30(3):151-154

I.
J.

ABSTRACT: To study the mechanics of nourishment during welihtlessness, 165
subgravity parabolas were flown in an F-94C aircraft. Twenty-five experimental
subjects attempted to drink from an open container, a container fitted with
Observations
pierced lid and plastic straw, and a plastic squeeze bottle.
were made regarding deglutition of solids, including swallowing of both well
Drinking from open containers proved to be more
and poorly masticated boli.
For reasons of safety closed containers
difficult than had been anticipated.
such as squeeze bottles, must be used to transfer liquids Lo the mouth under
Deglutition
conditions of zero-gravity; the use of straws is not practical.
or'no
of liquids or well masticated solids can be accomplished with little
However, a large solid bolus of food is
difficulty in the weightless state.
Regurgitation of stomach contents may become
a potential aspiration problem.
Only a small quantity of liquids
,a serious annoyance during orbital flight.
Movements or abdominal pressures, which may
should be taken at one time.
initiate vomiting, must be avoided
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1959
PHYSIOLOGIC RESPONSE TO
Ward, J. E., W. R. Hawkins, & H. D. Stallings
(School of Avia. Med., USAF
WEIGHTLESSNESS: Initiation of Micturition.
Research Rept. No.
Aerospace Medical Center, (ATC) Brooks AFB Texas)
59-35, Aug. 1959.

See Also Aerospace Medicine 30:572-575,

August 1959.

SUMMARY: Twenty-six subjects were exposed to a total of thirty-seven 5eparate let
flights during which zero gravity parabolic flight maneuvers were performaircra
TI capability of subjects to initiate micturition during weightlessness
ed.
following a period of hydration was studied. Only one subject was unable to void
in the zero gravity state but was able to micturate in straight and level flight.
With one exception, all
Four subjects were unsuccessful in either situation.
A majority
experience.
flying
jet
less
or
hours
two
had
subjects
'five of these
(58 per cent) of the subjects noted a slight to marked decrease in urinary urgency
The consideration is offered that the floor of
when exposed to weightlessness.
the urinary bladder may be the primary sensory zone for the sensation of bladder
Scheduling of body waste elimination should be incorporated into the
fullness.
Special consideration
crewman's standare' o•perating procedures and check list.
urine receptacle.
satisfactory
a
of
development
and
design
the
must be given to
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Warren,

B.I(.

1962

WEIGHTLESS:,-ESS

- A PHYSIOJLGICAL PROBLi2

IN SPACE

In: Lectures in Aerospace -Medcine, Air Force,
School of Aerospace Medicine, Aerospace M,-dical Div., Brooks AFB, Texas.
Armed Forces Press Service, 1962, 447 pp.)
ABSTRACT:

Prolonged weightlessness could easily cause serious physiological

NN

-
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For example, the disuse of reflexes of the autonomic nervous system
problems.
In that case, an abrupt acceleration might
them not to respond.
cause
might
cause blood to pool in the extremities reducing the vital organ blood supply.
The
Disorientation is another physiological problem of weightlessness.
answer to physiological problems of weightlessness depend upon the attainment
of prolonged periods of true weightlessness
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Warren, Bruce H. 1963 A COMPARISON OF PHYSIOLOGICAL CHANGES OCCURRING DURING
WATER IM4ERS ION AND BED REST

Paper: 34th Annual Meeting of the AerospAce Medical Association, Statler-Hilton
Hotel, Los Angeles, Calif., April 28 - May 2, 1963

ABSTRACT: Human water immersion experiments have been performed by several
investigators under the assumption that the resulting "hypodynamic" environment

Bed rest has also been used as
simulates certain conditions of weightlessness.
the present investigation.-a
In
state.
a method for studying the hypodynamic
Twelve healthy male
made.
was
techniques
controlled comparison of these
was studied during two
subject
Each
experiments.
volunteers took part in these
Physical and
period.
rest
bed
6-hour
one
and
periods
6-hour water immersion
Electrocardiograms
possible.
as
constant
as
kept
were
variables
psychological
Blood
were traced continuously and blood pressures were recorded automatically.
and urine samples were collected for physical and chamical determinations.
tobie was used to produce gravitational stress for measuring cardiovascular
A tilt
the data
responses before and after each hypodynamic period. An analysis of
water
during
parameter
physiological
revealed that the direction of change of a
during
parameter
same
the
of
change
of
immersion coincided with the direction
bed rest. The biological relationship of the above hypodynamic factors to,
Further evaluation of physiological
weightlessness can only be hypothesized.
bed rest appear warranted, however,
and
immersion
water
changes occurring during
the other for studying the
than
tool
better
a
as
accepted
is
before either
periods above, no signifihypodynamic
thirty
over
In
man.
in
state
hypodynamic
measured during
parameters
physiological
the
in
noted
were
differences
cant
water immcersion and bed rest which could not be attributed to factors other
than an increased hypodynamic state during water immersion
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1962 ASTRONAUTICA E MELICINA (ASTRONAUTICS AND MEDICINE)
Warren, J.K.
Sept. 1962.
39(9): 15-18, 51
(Milano)
Rassenga medica e culturale
research projects and space
ABSTRACT: Results of recent American and Russian
by magnetic fields.
missions are reviewed concerned with man in space as affected
deceleraaccelerations,
solar radiations, gravitational forces, weightlessness,
and
simulator
environment
space
a
of
Pictures
tions, and psychological factors.
are
forces
accelerative
of
effects
gondola to study disorientation and the
(Aerospace Medicine 34(3): 271, March 1963)
included.
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Watson,

J.T.

1961

GRAVITATIONCAL CONTROL RESEARcIt

(Report, Faculty of the Graduate School of Southern Methodist University
as Partial Fulfillment of the Requirements for the Degree of Master of
ASTIA AD 253 588.
Feb. 1961.
Science in Electrical Engineering)

ABSTRACT: Success in attaining control over gravitation seems unquestionably
At the present time, most of
tied to a better understanding of gravitation.
the work being done towards gaining gravitational control is centered around
This
the quest for better knowledge concerning the nature of gravitation.
report will be concerned with some of the more applicable theories and research
The information will be discussed in four sections: Introduction, Characteristics of Gravitation, Theories of Gravitation, and Current Research Effort.
Some of the material will, of necessity, fall into more than one category.
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Webb Associates

In:

1962

FORCE FIELDS

NASA Life Sciences Data Book (Nat.onal Aeronautics and Space Administration,
June 1962
Washington, D.C.)' Contract NASr-89.

This handbook provides 28 pages of charts and summaries from the
ABSTRACT:
various force fields. Areas covered include: acceleration (experience, impact,
transverse G limits, acceleration terminology, variations in C'tolerance, G
vector and consciousness, direction of 'force, maximum tolerable acceleration
profiles, G protection by water immersion); tolerance to tumbling; deceleration
(abrupt transverse, positive and negative G decelerations, tolerance tc vertical
impact, human impact sensitivity, impact tolerance); G fields in rotating space
vehicles; vibration, (response, tolerances, physiological effects, psychophysical
factors,

performance functions,

transmission, oxygen consumption,

respiratory

ventilation, and tracking performance); resonance of the abdominal wall; oscillations; high dynamic pressures; and brast injury.
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R.

1962

(Lear,

Inc.,

Weiss,

ZERO-GRAVITY PARABOL% TECHNIQUES

Grand Rapids,

Michigan)

Contract AF 33(657)7199; ASTIA AD-278

680

(Paper, 6th National Convention of Military Electronics, June 26,
Washington, D. C.)

1962,

Among the environmental effects encountered by a space voyager is a
ABSTRACT:
The effects of this weightless state on both the pilot
weightlessness.
of
state
are actively being investigated. The simplest method
board
on
and the equipment
o fall with
of producing a weightless state is by dropping a body and allowing it
A becznd method is to fly a allistic
out the influence of any outside forces.
Payload,
trajectory in either a manned aircraft or a manned or unmanned missile.
this
a
d
scheme,
aircraft
manned
the
favor
space, and economic considerations
(AUTHOR)
method is discussed.
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Weiss, R. & L. Siegler

1963

DISPLAY SYSTEMS FOR SUB- AND ZERO-GRAVITY

FLIGHT (Behavioral Sciences Laboratory, 6570th Aerospace Medical Research
Laboratories Aerospace Medical Division, AF Systems Comtand, WrightPatterson Air Force Base, Ohio) technical.Documentary Report No. AMRLTDR-63-11, proj. no. 7184, task no. 718405. ASTIA AD 402 382.
ABSTRACT:

A study was performed of the controls and pilot displays used to

fly a C-1313 and KC-135 aircraft in a Keplerian trajectory to create zero-

gravity conditons. Evaluation criteria for this maneuver were proposed and
applied to two basic instrumentation systems which were developed. An analog
simulation was formulated and these results will be used to' further improve
the systems. Recoumendations are sade for improved instrumentation which
should enable consistent flights of 10 seconds at zero-gravity plus or minus
0. 0005g
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-.

PIhySIOLOGIC ",ECESSITIES IN SI.'JI.ATED LUNtR FLIGCIS
1962
Welth., i.K.
In USAF School of Aerospace Medicine Lectures in Aerospace Medicine,
1962.
Pp. 77-96

ABSTRACT: The primary purpose of including man in a space mission is to
utilize man's full and unique capabilities toward successful mission completion.
This means, therefore, that the man portion of the space missionmust be at
maximum effective performance consistent with the mission profile. To insure
that man will be at maximum effectiveness, it is necessary to satisfy the
various physiologic requirements that man places on the space vehicle system.
These physiologic requirements are not necessarily unique to space operations
and, for this discussion,, will be classified somewhat arbitrarily into atmopheric and metabolic requirements.
This paper will be divided into two parts;
the first consisting of data collected during space cabin simulator experiments.
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Welle, B.
1962
COSMONAUT TRAINING PROGRAM
FBIS, USSR & East Europe, No. 70, April 10, 1962.
ABSTRACT: Special efforts are surely being made to improve the training program
of future cosmonauts.
German Titov experienced several disturbances--slight
vertigo and sickness. This was probably because of the influence of weightlessness on the middle ear, the organ of equilibrium.
This effect disappeared
almost completely when Titov assumed his normal resting position and made no
strong movements with his head.
Experts are now investigating whether this
is a biological effect, or an individual peculiarity of Titov's. A scientist
stated that better methods will strengthen the organ of equilibrium.
In other
words, cosmonauts must spend even more time than previously on rotating disks
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and swings, on apparatuses which move in three directions simultaneously. If,
despite all training, the troublesome effects show up during future flights,
if they interfere with the ability to work of the cosmonauts, then-- the principle possibilities are already known--artificial gravity will be created in the
space crafts which will amount ,to about one-fourth or even only one-tenth of
the Earth's gravity. Currently, stress is'laid on cosmonauts exercising under
considerable weight.
(CARl)

784
Weybrew, D. IS. 4. J. W. Parker,

1960
BIBLIOGRAI1IY OF SENSORY DEPRIVATION,
ISOLATION AND CONFINEMENT.
(USN Medical Research Lab., New London Submarine Base, Conn.)
Task MR005.14 2100.04.04, Memo. Rep. 60 1, Jan. 1960.

ABSTRACT: This 'bibliography contains 146 publications in the area of
sensory deprivation, isolation, and confinement.
The entries are categorized
as follows:
review articles, anecdotal literature, and experimental
literature--reduction of level or variability of stimulation, confinement
peculiar to space flight, confinement peculiar to submarine environment,
sociological and prison confinement, animal studies, theoretical articles,

and miscellaneous.

(Tufts)
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Whistsett, C.E., Jr.
1963 SOME DYNAN4IC RESPONSE CHARACTERISTICS OF WEIGHTLESS
MAN.
(6570th Aerospace Medical Research Laboratories, Wright-Patterson
AFB, Ohio) Report No. AMRL-TDR 63-18.
April 1963.
ABSTRACT:
By segmenting the body into 14 idealized massen, a mathematical model
is developed to approximate the mass distribution, center of mass, moments of
inertia, and degrees of freedom of a human being.
An analysis of the model reveals
that the segment moments of inertia about the mass centers of the hands, feet, and
forearms are negligible, when compared to the total body moments of inertia,
although the torso moment of inertia is not negligible.
Some selected problems in
thrust misalignment, free-body dynamics, stability of rotation, and torque application are solved analytically to predict man's dynamic response charactristics in
space.
Preliminary experiments indicate that the torque which weightl1,ss man can
exert by applying a sudden twist to a fixed handle varies as a half-sine wave,
and is approximately 67% of his maximum torque under normal gravity conditions.
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Whiteside, T.C.D
1960 -- -HAND-EYE CO-ORDINATION IN WEIGHTLESSNESS.
(Flying Personnel Research Co..Amittee, Gt. Britain) F/PRC/II75
ASTIA AD 279666,
May 1960
ABSTRACT:

Test were conducted to repeat previous experiments but without
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visual information on performance yet with a visual fixation point so that
eye movement might be controlled.
The intention was to plot results on a'
time scale by taking the Cartesian co-ordinates of each point made by the
subject and plotting "XV against time and "Y" against time.
In this way it
was thought to demonstrate the presence of any adaption times or recovery
trends.
None were shown in this investigation but other interesting observations were made.
The most immediate practical conclusion to be drawn from this small investiga
tion is that if a pilot is in the cabin of an aircraft which has "ditched"
and filled with water, he will be unable to locate without difficulty such
a familiar emergency control as a hood jettison handle if he cannot see it.
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Wliteside, T.C.D.
1960 TIH EFFECTS OF WEIGHCLESSNESS ON SOHE POSTURAL
MECHANISMS
(Paper, 1960 Meetin,, of the Aerospace Medical Assoc. May 9-11, 1960, Miami
Beach, Fla.)
ABSTRACT: The performance of an aiming task in which a subject has to point
to the center of a target before him, depends on the coordination of visual
information ,with intact proprioceptive and efferent mechanisms.
When the task
is carried out with the eyes closed, some verification of performance is still
possible -.- especially if the hand is brought back to touch the nose as in the
well-known clinical test.
Such an aiming test with eyes closed has been carried
out while the subject was exposed to different G forces including zero-G.
In addition, subgravity was simulated by water immersion.
The results of these
tests are reported in this piper.
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Whiteside, T. C. D.
1961
ItA,.D-EYE COORDINATION IN WEIGHTLESSNESS
Aerospace Medicine 32(8,1:719-725, Aug. 1961
ABSTRACT:
To study hand-ey: coordination under conditons that would eliminate
the variable of visual monitoring of performance yet with eye movement controlled, Ss were required to point at graph paper situated some 20 to 25
inches from his chest at che t level.. A thimble with a point was worn on the
index finger so that accurat, measurements could be made.
A mirror was located
in such a manner that the S • aw a target situated to one side but could not
see his hand and arm., The a.ming task was performed under normal condttions,
under simulation of subgravi :y (immersion in water up to neck), under zero g
in an air-raf.t flying the wel1-known parabola, and under acceleration (2g)
on the centrifuge.
Practical implications of the findings were indicated.

(Tufts)
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A MATHEMATICAL MODEL TO REPRESENT WEIGHTLESS MAN
1963
Whitsett, C. E.
(Paper, 34th Annua'l Meeting of the Aerospace Medical Association, StatlerHilton Hotel, April 29-May 2, 1963)

ABSTRACT: To maneuver and work in space, the astronaut of the future must be
equipped with a system to provide propulsion, stabilization, and life support.
The most desirable characteristics of this self-maneuvering and life support
system are maximum freedom of motion for the man, and minimum mass for the system.
These criteria make the system dynamics heavily dependent upon the dynamic response
A gap exists, however, between anthropometric
characteristics of the human body.
data and dyn&mic parameters needed to design a self-maneuvering unit for the
A mathematical model which will represent the biomechanical properties
astronaut.
The purpose of this paper is to
of the human body is needed to bridge this gap.
It is concerned with only those major dynamic effects
describe such a model.
which result when the human body is subjected to unbalanced forces, and not the
The development
physiological and psychological problems of manned space flight.
and analysis of the model is followed by the description of an effort to validate
(CARl)
the model experimentally.
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(The First Step into
DER ERSTE SCHRITT INS WETTALL
Winter, K. 1961
Weltrurnfahrt (Frankfurt), 12(4):101-103, July-August
the Universe)
1961, in German

ABSTRACT: This is a description"oi lu. Gagarin's orbital flight as compiled
Education, training and backfrom open Soviet literature and newspapers.
ground of Soviet astronauts are similar to those in the United States.
According to Gagarin's own notes, he ate and drank, wrote, and was not
adversely affected by weightlessness. "Gagarin wore a space suit throughout
Preparation for the flight included parabolic flight,the flight.
centriftxge rides, and parachute jumps.
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1959
ON THE TECHNICAL REALIZATION OF SUBGRAVITY AND WEIGHTLESSNESS
Wolazek, 0.
Proceedings of the Xth International Astronautical Congress. 1959
Springer-Verlag, 1960)
(Wien:

..

ABSTRACT: Considers the problem of a technical realizatior of sub-gravity and
weightlessness on earth and under the full effects of the .orce of gravity.
Practical methods are presentedwith-the -aim-Of conductinIg research work in space
technics and medicine.
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WEIGHTLESSNESS
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Yasdovskiy, Y.J.
1958
BIOLOGICAL EXPERIMENTS ON ROCKETS AND ARTIFICIAL
(Paper, presented at the Rocket and Satellite Symposium
EARTH SATELLITES.
during the Fifth Reunion of the Committee Special Annee Geophysique
Internationale, Moscow, July 30 - August 9, 1958)
ABSTRACT: The safety of living organisms during rocket flights can be guaranteed only under conditions which protect the organism from the action of a
whole complex of unfavorable external factors: high degrees of rarefaction of
the air, the absence of molecular oxygen, cosmic rays, ultraviolet radiation,
meteors, weightlessness, etc. This paper discusses the programs conducted by
the Russians to (1) select the most suitable biological specimen for conducting
the experiments (2) develop methods of investigating the physiological functions
of an animal suitable for use under the conditions of flight on a rocket, (3)
determine the possibility of guaranteeing the conditions necessary for the
animal to live with the aid of a small, regenerating, hermetically sealed cabin
during rocket flights to an altitude of 100 km, and (4) determine the possibility of utilizing an ejectible cabin to recover animals and apparatus from
high altitudes. A good description is given of the Laika experiment.
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Yazdovshii, V.1., E.M. Yuganov & I.I. Kas'ian 1960 USTANOVOCHNYI REFLECKS
INTAKTNYKH ZHIVOTNYKH V USLOVIIAKH VEVESOMOSTI (Postural Reflexes of
Intact Animals Under Conditions of Weightlessness)
Akademiya Nauk SSSR. Izvestiya. Seriya Biologicheskaya (Moscow) 25: 762-767.
ABSTRACT: During a rocket flight, two white rats and two white mice were
enclosed in a sealed cabin of the regenerative type with normal atmospheric
conditions. The postural reflexes were studied during a sevenfold increase in
gravity and a nine-minute period of weightlessness. Food and drink were accessibla
throughout the entire flight. The studies resulted in data concerning individual
The animals
and species differences for motor activity during weightlessness.
The first signs
were more coordinated within 40-45 seconds of weightlessness.
of adaptation to weightlessness were made after 40-45 seconds.

.794
Yazdovskiy, V. I., Yuganov, Ye. M., and I. I. Kas'yan. 1960 THE ADJUSTING
Letopis'Zhurnal'
REFLEX OF INTACT ANIMALS IN ZERO-GRAVITY CONDITIONS.
nykh Statey. 46.
Biol. Nr. 5.

(from periodical:

Izvestiva Akad.

Nauk USSR,

Seriya

795
Yazdovskiy,

V.I.,

& R.M. Baevskii

1962

MEDICO-BIOLOGICAL CONTROL IN

COSMIC FLIGHT.
(Joint Publications Research Service, Washington, D.C.)
JPRS 16205, 15 Nov. 1962. ASTIA AD 299 170.
Translation from Akademiya Nauk SSR. Vestnik 32(9):9-15, 1962.
ABSTRACT: The task of this article is to give a general idea of the character
of radiotelemetric systems of medicobiological control in their current state
i.e. the state in which they were utilized Dartim in the vehicles 'Vostok-3"
and "Vostok-4" and to indicate the ways of. their imporvement in view, of the
guarantee of bio-medical control in subsequent cosmic flights covering greater
(Author)
distances and having longer duration.

796
Yaxdovskiy, V.I., E.M. Yuganov, & 1.1. Kasyan 1963 POSTURAL REFLEXES IN
INTACT ANIMALS UNDER CONDITIONS OF WEIGHTLESSNESS (National Aeronautics
and Space Administration) NASA TT F-130, March 1963
ABSTRACT: Experiments were conducted on two albino rate and two albino mice
to study their postural reflexes Under conditions of alternately increased
and decreased gravity and to determine the time required for development of
adaptive reactions in the weightless state.

7;7
Young, R.S. 1961 BASIC RESEARCH IN ASTROBIOLOGY
(In: Advances in the Astronautical Sciences, Volume 6, Ed. by H. Jacobs and
E. Burgess, The Macmillan Company, New York, 1961) pp. 317-327
ABSTRACT: The sea urchin eggs and sperm were used in tests to determine the
effect of zero gravity on two basic cellular phenomena: fertilization and cell
division. The sperm and eggs were mixed at the end of the acceleration phase
The techniques
of the flight and fertilization occurred during weightlessness.
and results are discussed' in detail

798
Young, W. R. 1959 WHAT IT'S LIKE TO FLY INTO SPACE.
13 April.
149

Life 46(15):132-

ABSTRACT: This article describes training tests for astronauts and
provides full rage photos. (including cover in color) of weightlessness
tests. Author, Life science-editor, participated in 90 zero-gravity
experiments in a modified Convair 131-B Aircraft .... "power-dived from
about 12,000 ft. until it reAches an airspeed of 285 mph. Then it is
sharply pulled up into a 300 -liinb. For the next 15 seconds the plane
arcs through the air .... weightlessly." Very clear article describing
gravity and zero-gravity research work being done at various U. S'
Laboratories. (CARl)
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Yuganov, Ye. M., I. I. Kas'yan, & V.I. Yazdovskiy
1960
MUSCULAR
yzvestiva Akademii Nauk,
TONIUS UNDER CONDITIONS OF WEIGHTLESSNESS.
25(4):601-606. July-Aug. (Academy of Me--'cal
Seriva Biologicheskay,

Sciences USSR).

(Translation).

NASA TT F-131, March 1963

ABSTRACT:
The authors of this article report experiments which were
performed on a rabbit to determine the nature and extent of change in the
muscular tonus of a living organism when it is subjected to the alternating
On the basis of the data collected,
action of gravity and weightlessness.
it was concluded that vertical shifting of the eye of a rabbit in space
indicates a decrease in the tonic tolerance of the ocular musculature during
It is suggested that oculogravitational and agravitational
weightlessness.
These shifts are
illusions are connected with vertical shifts of the eye.
The nature and extent of
caused by reflex action of the otolith apparatus.
counterrotation of the eye of a rabbit in sp•d was recorded by direct filming.
The muscular tonus was estimated from the condition of the tonic
No experimental data on
labyrinthine reflex of counterrotation of the eye.
the subject has been found eiLher in Soviet or in foreign literature. The
only information available seems to consist of theoretical assumptions
concerning the possibility of changes in muscular tonus during weightlessIt has now been recognized that weightlessness is not dangerous to
ness.
life and that it does not cause any substantial change in the cardiovascular
and respiratory systems.

800
Yuganov, Y. M., N. N. Gurovskiy, I. I. Kas'yan, A. M. Konovalov, V. A. Yasubov,
SENSORY REACTIONS AND THE STATE OF VOLUNTARY
& V. I.,Yasdovskiy
1961
Izvestiya Akademii
MOVEMENTS OF MAN UNDER CONDITIONS OF WEIGHTLESSNESS.
Nauk SSR (Seriya Biologicheskaya) (Proceedings of Academy of Sciences USSR,
Biological Series) (Moscow)
(6ý:897-903, Nov-Dec. 1961
ABSTRACT: A study was carried out of the pattern of sensory reactions and of the
changes in some indices of voluntary movements of man under the conditions of a
It was shown
short exposure to imponderability reproduced in an aeroplane flight.
that under these conditions in healthy persons no adverse sensory reactions do
arire in most cases.
During the initial period of imponderability the exactness
of the motor function is reduced and the time of voluntary movements somewhat
increases. This change however is of a transient character and becomes less
When.a man is fixed
pronounced in reiterated flights or disappears altogether.
in an arm-chair simple motor acts can be performed under the conditions of
(CARl)
imponderability fairly rapidly and precisely.
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Yuganov, Y!. H.,

In:

I.I. Kas'yan, N.N. Gurovskiy,

B.I. Yakubov, & V.I. Yazdovskiy

1961 SENSORY REACTIONS AND VOLUNTARY MOVEMENTS IN MAN DURING WEIGHTLESSNESS
Akademiya nauk SSSR.
Izvestiya. Seriya biologicheskaya, no;.6,,1961,
897-904

ABSTRACT:
A study was conducted with 39 men, 22 to 28 years old, in 40 flights
in an airplan.
a..
which weightlessness occurred for periods of 35 to 40 sec.
Weightlessness was created by movement of the aircraft along a parabolic curve.
The amount of overload at the, start and the end of flight along the parabola,
and the condition of weightlessness were controlled visually. The data obtained
indicated that 38 men experienced a "very pleasant feeling of unusual lightness,"
and only one in the first flight noted an unpleasant sensation in the epigastric
region.
The data obtained indicated that there was no change in the analytical
and synthetic cortical function during brief periods of weightlessness.
All
the subjects adjusted quite rapidly to weightlessness.
The precision of muscular
efforts was determined by experiments conducted with 14 men trained to exert
muscular efforts on a special dosimeter from which the visual reading of its
indicator movement was impossible.
The table indicates that the performance
precision remained practically unchanged only in 4 men out of 14.
Ten subjects
comnitted errors of 150-1250 g.
The errors in the performance precision during
weightlessness we e apparently due to the fact that the subjects did not have to
make any effort in holding the hand in a given position. Twelve subjects participated
in a study of movements preparatory to taking food and movements of swallowing
liquid, semiliquid, and solid foods under conditions of weightlessness.
Five
men out of 12 noted slight difficulty in swallowing liquid and semiliquid foods.
During weightlessness, a number of individuals showed changes in the indexes
characterizing voluntary movements.
These disturbances are probably connected

with changes in the character and degree of the stimulation of the neuroreceptor
apparatus of the statokinetic and vestibular sensors. Thhs it seems that man is
able to adapt himself to the conditions of space flight and weightlessness.

802
Yuganov, Ye.

M.,

P.C.

Isakov, I.I.

Kaciyan,

D.V. Afanasiev & G.I. Pavlov

1962

MOTOR ACTIVITY OF INTACT ANIMALS UNDER CONDITIONS OF ARTIFICIAL GRAVITY
(Akademiya nauk SSSR. Isvestiya. Seriya Biologicheskaya, no. 3, 1962, 455-460)
ABSTRACT: The 'minimal effective value of artificial gravity necessary to maintain
the body posture and coordination of movements of mice and rats under conditions
of weightlessness as in the parabolic flight of an aeroplane was determined.
Artificial gravity was created in a small size contrifuge which produced radial
Saccelerations varying from 0.05 tp 1.0 g.
Accelerations of 0.28 to 0.3 g were
sufficient for prophylaxis of the unfavourable effect of weightlessncss upon the

motor reactions-of the--animnr..----

There are--2--figures and -- table.--EngLish

language references are: Beckh H.J. 1959.
Flight experiments
reactions to accelerations which are followed or preceeded by
Aerospace medicine, 30, 6, 391-409; Graveline D.E., Balke B.,
Hartmann, B. 1961.
Psychobiologic effects of water inmmersion
dynamics.
Aerospace medicine, 32,5.

about huila.
weightlessness.
McKensie R.,
induced hypo-
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Yuganov, E. K. P. K. Isakov et &1
1963
MWTOR ACTIVITY OF INTACT ANIMALS
UNDER CONDITIONS OF AXTIFICIAL GRAVTTY.
Fed._Proc. 22:589-592, May-Jume 1963.

804
Yugov, Y., A. Serov
1958
BEFORE 'MAN'S FLIGHT INTO SPACE.
Soviet Press (Embassy of the USSR, Washington., D.C.)
Translation No. 553, 5 Nov. 1958.'

ABSTRACT: Outlines both biological problems solved and yet to be resolved
for manned rocket space -ights and summarizes briefly some accomplishments
of Soviet space biology, vhith include some Sputnik II findings and some
results of preceding investigations on animal - carrying rocket flights.
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Zylstro, D.

1960

ASTRONAIUTS WILL REQUIRE LESS SyZEP

Missiles and Rockets.

6:33-34,

29 February 1960
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Anon.

1950
ELEVATORS TO HELP DETERMINE EFFECTS OF REDUCED GRAVITY ON
SUPERSONIC PILOTS,
Tech. Data Digest, 9(19):11-12

AtSTRACT: Discussion, in nontechnical terms, of the problems involved in space
travel, with particular attention to problems of weightlessness, orbital
phenomena, travel time to planets and stars, and surface conditions on the
planets. The importance of space exploration for scientific studies is
discussed.

807
Anon

1952
MAN WITHOUT GRAVITY:
THE PHYSIOLOGICAL AND PSYCHOLOGICAL PROBLEMS
OF SPACE FLIGHT.
Flight 61:298-300, March 14, 1952

ABSTRACT: The principal physiological functions of. the human body, such as.
respiration, circulation, and digestion, are primarily muscular in action and
ther fore independent of gravitational pull.
The action of the labyrinthic fluid
in t e inner ear is determined by mass inertia rather than by weight.
The otolith
orga s on the other hand require a gravitational field for their normal
oper tion.
Howe er, it is not known what nervous impulses would be transmitted by the otolith c organs under true zero g conditions; experime:.tal evidence allows the
assu ption that vision and somatic sense organs would partly compensate for disturb nces in the balancing mechanisms of the inner ear.
The author sumnmarizes
other problems that will arise in actual space flight, such as the need for atmosp eric circulation because of lack of convection currents; prevention of
blac outs during high take-off accelerations, protection from radiation, the
possibility of infection by alien viruses and germs encountered on other planets,
and the need of proper preparation against psychological crises on extended
fli
ts.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine
Bibliography) (Technisch Documentatie en Informiatie centrum voor de Krijgsmacht,
den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)

,/
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Anon.

1952
THEY'RE OFF. THE MONKEYS AND THE MICE: PHYSIOLOGICAL
RESEARCH ON ANIMALS LEADING TO HUMAN SPACE FLIGHT.
Western Aviation 32(11):12

ABSTRACT: Two monkeys and two mice have survived a ride to an altitude of
200,000 feet in Aerobee and V-2 type rockets fired from Holloman Air Force
Base at Alamogordo, New Mexico.
The experiment was carried out by the U.S.
Air Force Air Research and Development Command.
The monkeys had been anesthetized to prevent them from interfering with the recording instruments.
The mice were placed in two separate drums, one smooth on the inside, the
other provided with a small shelf.
An inittal acceleraLion of 15 g for less
than one second wab followed by 3 to 4 g for about 45 econds.
At the peak
of the trajectory the animals were weightless.
Films taken during the flight
showed the "floating" mouse in a state of complete disorientation and unable
to coordinate its movements.
The mouse in the drum provided with a shelf
was able to hold on to it and command its body at will.
A statement by major
Charles Yaeger on his reactions during near-zero conditions (while following
a ballistic trajectory) confirmed the fact that proper performance of the
(Literatuuroverzicht (Over
pilot is not impaired under such conditions.
Ruimtevaartgeneeskunke) (Space Medicine Bibliography) (Technisch
Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag, NetherASTIA AD 227 817.
lands) Rept. No. TDCK-160903, Feb. 1959.

809
Anon.

1957
SOVIET EXPERIMENTS ON EFFECT OF WEIGHTLESSNESS ON HUMANS
Esti Hirlap (Budapest), 8 Nov. 1957

ABSTRACT: An article in a Budapest daily revealed that "A correspondent of the
Daily Worker (presumably London) reports from the Soviet capital that 16 Soviet
fliers have performed experiments on themselves to determine what effects the
absence of the-gravitational force of the Earth has on the human organism.
This
is a sign that the Soviet scientists are preparing to send men into space.
They
have established by means of repeated experiments on weightlessness that the
human organism can adap: itself to such circumstances.
One of them on whom such
experiments have been done a number of times, was able to correctly orient himself and perform coordinated movements during levitation (lebeges)."
The article then reported that Professor Romadin placed the speed of the second
Soviet artificial satellite at only 2.5 kilometers per qecond less than would be
needed to completely overcome the Earth's gravitation. The professor also said
that the power developed during the few seconds of the rocket's ascent is more
than the capacity of the Kuybyshev hydroelectric works.
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Anon.

MAN IN SPACE
1957
Brit. Med. 3. (London), 2(5052):1041-1042,

2 Nrv. 1957.

ABSTRACT: The possibility of human space travel is discussed in general.
The hazards and problems of space Lravel (confinement, acceleration, harnmutric pressure, radiations, meteorites, food, re-cntry problems) and
possible means of overcoming them are briefly considered.

811
Anon.

SPACE MEDICINE
1957
MD 1(3):27-33, Dec. 1957

In commenting on space travel, the author first gives a history of
ABSTRACT:
Psychologists explain
mans attempts to find out more about their environment.
man's stubborn desire for space travel through the "escapist" urge. Another
Also, curiosity plays
urge might be man's desire to conquer physical obstacles.
The amount of time required to travel from Earth to Mars
an important role.
The author also
or Venus has been computed and is reported in this paper.
flight
such as weighta
space
in
encountered
to
be
problems
on
certain
conments
lessness and lack of oxygen.

812
Anon.

HOMO SPACIENS
1958
Physician's Bulletin 23:67-69

ABSTRACT: The question of man's traversing the upper atmosphere and the vacuum
of outer space psoes medical problems which are both challenging and formidable.
In the main, it will be necessary to devise measures for his protection and his
physiologic maintenance.
This prosumably, will require man's enclosure in a
hermetically sealed shell encompassing an environment to which he is accustomed.
Physiologically, man in a space vehicle presents a variety of major problems.
Then, too, exhaled
Most conspicuous, of course, is his vital need for oxygen.
carbon dioxide will need to be eliminated. The problem of the disposal of
human waste material is, as yet, unsolved.

- 2,456
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Beyond the sphere of earth's gravitational pull, man will have to cupe with
"weightlessness" just as soon as the rocket's propulsive motor is cut off.
1,1, be one of absolute monotony.
Heron has demonSpace man's environ".
strated experimentally L..... *.onotonous situations may produce striking mental
abnormalities in normal human subjects.
The aim of space medicine is essentially to aid engineers in creating approximately the same environmental conditions for man in space that prevail
near the earth's surface.

813
Anon.

1958

BARRIER.

SPUTNIKS AND SPACE SHIPS BREAKING THROUGH THE BIOLOGICAL
no. 4:17-19, 1958
USSR

ABSTRACT: A general article which covers the physiology of cosmic flight;
overcoming hazards of space; how much speed can the body endure; weightlessness and acceleration; altitude and survival; and the space age.

814
Ancn.

1958
SATELLITES PAVE WAY FOR SPACE TRAVEl.
FBIS USSi"/East Europe No. 186, Sept. 24, 1958.

ABSTRACT:
The problems during the third stage of rocket investigations
included the checking of all the results obtained during the flight of
animals up to a height of 212 kilometers.
During the so-called "active"
stage of the flight, with the intense noise and G-force, the rate of pulse
and breathing and the blood pressure of nonanesthetized animals increased
as a rule.
When the state of weightlessness set in, these physiological
indices remained at a high level for the first two to three minutes, but by
Animals.
the fifth or sixth minute they returned to the initial level.
which were anesthetized showed no changes in the rate of pulse and breathTelemetric
ing and in blood pressure during the state of weightlessness.
data obtained during the ascent of the rocket showed that thc heartbeat
But subsequently, while acceleration rose, the rate
was almost trebled.
of the heartbeat fell. The rate of breathing also rose three to four times
under the influence of maximal acceleration; this is apparently due to the
(CARl)
considerable increase in the weight of the dog.
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Anon.

1958

The New York Times, Feb. 10, 1958.

p. 14

Description of a manned sphere, 10 ft in diameter which could
ABSTRACT:
,be lifted to 100,000 feet altitude by balloon, then released and a rocket
motor boost it to 3400 mph, raising the sphere to 600,000 feet altitude.
It would then begin a free-fall that would produce 2.5 minutes of weightIt is primarily designed to give training in weightlessness but
lessness.
could give some experience in acceleration, deceleration and isolation as
(CARI)
-in space flight.

816
1958 -MOUSE IN LIQUID SUIT SHOWS HOW MAN MAY SURVIVE STRESS OF GRAVITY
IN SPACE TRIPS
8 Feb. 1958
Wall Street J.
Anon.

817
Anon.

CORNELL PROBES WEIGHTLESSNESS
1958
Sqience News Letter 73:39
See also Aviation Week 68(2):26-28, Jan.

13,

1958

818
Anon.

-1958 AIR GROUND TELEMETRY SYSTEM FOR THE ACQUISITION OF PHYSIOLOGICAL
DATA DURING SUB-GRAVITY CONDITIONS (Aeromedical Lab., Holloman AFB)
8 May 1958.

ABSTRACT: Airborne system, teltmeter, tape facility, mounting and installation of
all equipment, galvanic skin resistance, skin temperature measurement, heart rate,
blood pressure, respiration rate and depth, amplifiers, transducers, physiological
console, etc.

-
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FEW PHYSIOLOGICAL CHANGES NOTED IN MONKEY 'S WEIGHTLESS
22 Dec. 1958.
Aviation Week, 69(25):23.

ABSTRACT: The longest weightless period achieved thus far with a primate
(13.3 min.) produced no significant physiological changes in a 1-pound
squirrel monkey fired 300 miles into space in an Army Jupiter intermediate
range ballistic missile ntse cone as part of a joint Navy-Army medical
experiment. Enclosed in a small metal cylinder placed inside a larger capsule,
"Gordo" was placed supine with his knees drawn over his chest and equipped with
gear to measure his heart action, blood pressure respiration, pulse rate,
and voice response. Special instruments were installed to measure the
temperature and pressure inside the smaller cylinder. A physiological
telemetric system developed by Captain Norman L. Barr, chief of the Navy's
aviation and space medicine program,
Army provided information.

and a telemetric system developed by the

820
Anon.

ZERO GRAVITY TESTS SHOW MAN CAN ADJUST TO SPACE
1958
Aviation Week (December 22, 1958) pp. 52-55

ABSTRACT:

Weightlessness in space may not cause the serious crew problems

No serious decrement in man's permany biomedical scientists have envisioned.
(Literatuuroverzicht (Over
formance should occur as a result of zero gravicy.
(Technisch Documentatie
Ruimtevaartgeneeskunke) (Space Medicine Bibliography)
en Informatie Centrum voor de Krijgsmacht, den Haag, Netherlands) Rept. No. TDCK16903; ASTIA AD-227 817; Feb. 1959)

821
Anon.

THE HUMAN FACTOR IN SPACE TRAVEL
1958
Air University Quarterly Review 10 (2):l-i51; Summer 1958

ABSTRACT:

This issue deals with the human factor in space travel ana discusses

Air Force human factors, basic factors, biodynamics, the
the following subjects:
engineered environment, observations in high altitude sealed-cabin baloon flight,
human performance, human requirements, weightlessness of manned space operations.
(Literatuuroverzicht (Over
This issue deals over these subjects by 12 chapters.
Ruimtevaar':..eneeskunke) (Space Medicine Bibliography) (Technisch Documentatie en
Rept. TDCK-16903;
Informatie Centrum voor de Krijgsmacht, den Haag, Netherlands)
ASTIA AD-227 817; Feb. 1959)
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Anon.
1958 SOVIETS RECOVER RESEARCH ROCKET DOGS
Aviation Week 69: 61-63, 3 Nov. 1958

ABSTRACT:
Izvestia reports two dogs, Belyanka and Pestraya, were recovered from
280 miles altitude in a single-stage research rocket launches from the "middle
latitudes of Soviet European territory" on Aug. 27, 1958, with a 3,/26-lb.
payload.
This is reported as being the second launching of such a rocket.
The felt-lined cabin, which landed "in a selected area," contained'"a generation
system, a Aelf-contained system for recording the biological functions of the
The rocket was stabilized "during
animals, and a special motion, picture camera."
the entire flight, including the inertial part of its flight," to ensure the
necessary conditions for the experiment.
The rocket also carried instruments'
for measuring concentration of free electrons, ion composition of the atmosphere,
concentration of positive ions, electron temperature, air pressure, micrometeorite impingement, ultraviolet region of the solar spectrum, infrared
radiation of the earth, and the earth's atmosphere.

823
Anon.

1958
CORNELL PROBES WEIGHTLESSNESS
Aviation Week 68(2):26-28, Jan. 13, 1958
See also Science News Letter 73:39, 1958

824
Anon.
1958 SPUTNIK II THROUGH RUSSIAN EYES
Astronautics 3: 48-49, 62.

ABSTRACT: Although silent on launching vehicle and means of propulsion, these
translations from the Soviet press offer hitherto unreleased data on structure
of the 3atellite and the biological experiments performed.

825
Anon.

1959
ROCKET TECHNOLOGY AND SPACE RESEARCH
(Picatinny Arsenal, Feltman Research and Engineering Labs., Dovei, N.J.)
Translation No. PA-61, Nov. 1959.
ASTIA AD 228 967
See also Raketentech. u Raumfahrtforsch., V. 3, No. 2, Apr. - June 1959

ABSTRACT:
Included in this report are observations on the physiology of
the senses during the transition from acceleration to weightlessness.

"-2,460 "
826
Anon.

1959
Science 130:258

RABBIT AND TWO DOGS RECOVERED FROM SPACE

ABSTRACT: From Soviet announcements, two dogs and a rabbit on a 4000-lb
payload were launched into space on July 2, 1959, and successfully recovered.
According to the Soviet press, instruments aboard the missile sent back
information on the animal's reaction to weightlessness, and information on
the ultra-violet part of the solar spectrum, the structure of the ionosphere,
and the direction and speed of air streams at various altitudes. Among
commentator's reports: "This has proved we can bring animals back alive,"
and "It means much in the preparation for space flights by human beings."

827
NINE MINUTES OF WEIGHTLESSNESS IN SPACE
1959
Weltraumfahrt (Germany) 10(3):62, Sept. 1959

Anon.

828
Anon.

1959

April 6,
WEIGHTLESS EXPERI)MNTS DETAILED Aviat. Week 70:34,

1959

829
Anon.

830
Anon.

THEY FLOAT THROUGH THE AIR
1959
Astronautics 4:42-43, Feb. 1959

ARTIFICIAL EARTH SATELLITES NO. 3, 1959.
1959
Iskusstvennyye Sputniki Zemli, no. 3 (National Aeronautics and Space
Administration, NASA Techn. Transl. F-8, April 1960)

CONTENTS: Presented are abstracts of 13 articles- on artificial earth satellites
by
and related subjects, which comprise the third of a series of publications
USSR.
the Academy of Sciences

4
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1960 NONTITLED
Anon.
Discovery 21: 482-486,

1960

ABSTRACT: A concise summary with illustrations of the experiments carried out
in Sputnik V, launched Aug. 19, 1960, based on information from official Russian
The bio-medical experiments carried out in the 10,000 lb. satellite
sources.
were designed to provide data on specific features of the vital activity of
different animal and plant organisms during a space flight, the biological action
of space-flight conditions on living organisms (overstrain, prolonged weightlessness, the transition to and from weightlessness), the action of cosmic rays on
the vital activity and heredity of animal and plant organisms, systems for
maintaining life and well-being during space flight (air regeneration, temperature,
In addition to dogs,
regulations, food and water supply, sanitation, etc.).
Belka and Strelka, the biological payload included 21 black and 19 white mice,
the seeds of different varieties of onions, peas, wheat, and maize, Nigella,
actinomycete fungi, Chlorella in liquid and solid nutritive media, sealed ampules
of cultures of intestinal bacteria (type KX-12, B, "aerogenes") butyric fermentation bacteria, a culture of staphylococci, two varieties of phages (T-2 and
Also
13-21), DNA, HeLa cells, and pieces of rreserved human and rabbit skin.
the container carried four automatic bioelements with a culture of butyric

832
Anon.

DOGS ADJUST QUICKLY TO FLIGHT.
1960
TASS, Radioteletype in Russian to Europe (Moscow),
Excerpts)
(translation.
0110 GMT.

August 22,

1960.

P. Fedorov reports that television observations were conducted
ABSTRACT:
from the moment the spaceship was launched and practically to the beginning
The dogs were reported to have pricked up their ears and
of its descent.
During the first
looked with perplexity into the inside of the cabin.
of the ship increasspeed
the
As
agitat-ed.
and
uneasy
seconds the dogs felt
force of
increasing
the
by
floor
the
to
pressed
gradually
were
ed they
Strelka pres~sed down with her paws, tried to resist, and looked
gravity.
The
Then the animal stood stock still.
from side to side with alarm.
weightof
condition
the
load
the
in
After great changes
ship was in orbit.
heads
and
paws
Their
cabin.
the
in
"hung;'
The dogs
lessness was reached.
Having
lifeless.
appeared
animals
the
sight
first
hung down weakly and at
During
accustomed themselves to weightlessness, the animals began to eat.
the day they got worried from time to time, but they gradually settled down.
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two enclosed in asperical thermostat and two in an

termentatlon nacteria,

unheated container.
The various microbiological and cytological specimens
were intended to provide data on the effect of space-flight conditions on
growth and genetic change.
The oxygen concentration was 'tv be maintained at
20 to 25 percent, with a carbon dioxide concentration no higher'than 1 percent;
the temperature was to be between 150 and 250 C, the relative humidity at 39
to /0 percent, and the pressure at one atmosphere.
The feeding metho'
'as similar
to that u'sed with Laika.
The physiological information recorded during che
flight included arteria*l blood pressure, electrocardiograms, frequency of
respiration, body temperature, and movements.
Data transmitted to earth
stations by radio-telemetry included cabin temperature, pressure, humidity,
and control data on the functioning of the life-support system.
Television
was employed to study the motor activity of the dogs, and transducers mounted
on each cradle provided additional data on their movements.
Ionizing radiation
dosimeters placed near the dogs and on their suits measured radiation dose from
cosmic rays.
Pre- and post-flight studies included metabolism, blood and urine,
cardiovascular, immunological, and (for the rats only) nervous activity and their
typological peculiarities.
The post-flight examination showed that the rats,
like the dogs, took the trip well.
The Arknik also investigated cosmic radiation
and short-wave solar radiation.
Measurement techniques and some experimental
results are given.

833

Anon.

1960
IN SPACE.

MAN IN SPINNING TA.NK OF WATER WILL TEST EFFECTS OF WEIGHTLESSNESS
Army Navy Air Force Journal. 97:21, 23 April '.960.

834
Anon.

1960
TASS,

DOuS ADJUST QUICKLY TO FLIGHT.

Radloteletype in

0110 GMT.

(translation.

Russian to Europe

(Moscow),

August 22,

1960.

Excerpts)

ABSTR;--:
P. Fedorov reports that television observations were conducted
from L..e moment the spaceship was launched and practically to the beginning
of its descent.
The dogs were reported to have pricked up their ears and
looked with perplexity into the inside of the cabin.
During the first
seconds the dogs felt uneasy and agitated.
As the speed of the ship increased they were gradually pressed to the floor by the increasing force of
gravity.
Strelka pressed down with her paws, tried to resist, and looked
from side to side with alarm.
Then the animal stood stock still.
The

tfhtp-was tnr
bftt

.Aft-eY

g-reat chAn-ges TW tfh~eTo-d the co-n'd-1tion0of weigh~t-_-___

lessness was reached.
The dogs "hung' in the cabin.
Their paws and heads
hung down weakly and at first
sight the animals appeared lifeless.
Having
accustomed themselves to weightlessness, the animals began to eat.
During
the day they got worried from time to time, but they gradually settled down.

--

/
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1960
SATELLITE RETURNS SAFELY
FBIS USSR & East Europe, No. 163, 22 Aug.

1960.

ABSTRACT:
After 18 reyolutions the second Soviet spaceship landed safely.
The animals returned safely and hungry.
(CARL)

836
Anon.

1960
DESCRIPTION OF 1HE EXPERIMENTS PERFORMED DURING
THE FLIGHT OF THE SECOND RUSSIAN SPACE-SHIP SATELLITE
Pravda, 4-6 Sept. 1960. R.A.E. Translation No. 921

837
Anon.

1960 EFFECTS OF WEIGHTLESSNESS ARE REDUCED WHEN SPECIMEN IS STRAPPED
INTO SEAT
Business Week, no. 1601, p. 94, May 7, 1960

838
Anon.

1960
MAN IN SPINNING TANK OF' WATER WILL TEST EFZECTS OF WEIGHTLESSNESS
IN SPACE.
Army, Navy. Air Force J. 97:21, 23 April 1960

839
Anon.

1960
ZERO GRAVITY TROUBLES: AIR FORCE FINDS BUBBLES MISBEHAVE,
WON'T FEED IN WEIGHTLESS STATE.
Machine Design 32:30, 9 June 1960

840
Anon.
1960 SECOND SOVIET SPACESHIP (Official Report)
Pravda 4: 3-4; Sept. 1960

TUBES

.2,464

.
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Anon.

LOCKHEED WEIGHTLESSNESS SIMULATOR BEING BUILT.
1960
Missiles and Rockcts 6(18):32, 2 May 1960.

ABSTRACT: The first insight into how a man will behave under the conditions of
long periods of weightlessness in outer space will be gained through experiments
with L.ockheed's null gravity simulator.

842
ý,non.
160 LINAR JOURNEY
Lancet %London) 1(7134): 117-118,

21 May 1960

ABSTRACT: The physiological problems of orbitaland space flight are briefly
reviewed, including:
(l) the typical aviation stresses of acceleration, low
barometric pressure, and temperature and humidity extremes, for which adequate
measures of protection are available; (2) prolonged weightlessness, the "breakoff
phenomenon," and primary cosmic radiation, about which little
is known; and (3)
problems of lunar flight which will require further development of existing
techniques, such as increased acceleration stress, the mental strain of extended
flight, the additional radiation hazard of the Van Allen'belts, and the necessity
for the provision of large quantities of food and oxygen.

843
Anon.

1960
NUTRITION IN SPACE
Nutrition Revs. 18(11):325-329, Nov.

1960

ABSTRACT: The present state of research on the nutritional problems of space
travel is' reviewed.
Consideration is given to such subjects as the development
of regenerative 'ystems; the digestibility, toxicity, and general acceptability
of algae as food; eating patterns and food preferences during extended periods
of isolation, feeding programs during balloon trials (which provide shortterm situations comparable to manned space flight); and the development of
concentrated, synthetic diets for space travelers.
The effects of such
stresses as acceleration, deceleration, weightlessness, noise and vibration,
and space radiation upon food supplies and food intake are also discussed.

-2,465
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1960
DESIGN FOR ZERO-G DINING
Machine Design, 32(26): 12
22 Dec. 1960

ABSTRACT: A space kitchen has been designed for feeding one astronaut at
a time in a weightless state.

845
Anon.

1961
OT lECHTY K DRISTVITEL'NOSTI (MEDIKO-BIOLOGICHESKIE PROBLEMY
KOSMICHESKOGO POLETA
(From Thought to Reality (Bio-Medical Problems
of Cosmic Flight) Voenno-Med. Zhur. (Moscow) (In Russian) 5:3-9, 1961.
See Also Military Med. J. (USSR), 5:3-12, 1961
See Also U. S. Joint Publ. Research Serv., Washington, D. C., Trans. 'no.
10052 (1374-N/42),
31 Aug. 1961.

ABSTRACT:
Scientific preparations leading to the man-in-orbit satellite flight
on 12 Apr. 1961, are discussed in detail.
Rocket and satellite flights carrying
biological materials were used to work out problems associated with flight
dynamics (g-forces, noise, vibration, weightlessness), problems stenmming from
,the physical characteristics of outer space (cosmic radiation), meteors, temperature changes, lack of atmosphere), and problems associated with the internal
cabin environment (microclimate, isolation, diurnal rhythm disturbances).
Results were satisfactory and information on optimum conditions for space
flight.
In regard to cosmic radiation, acc eleration growth and germination
were shown for onion and Nigella seeds after flight, as well as an increase
in the frequency of chromosomal aberations in root cells, bone marrow cells of
mice, and growth points of plants.
Also the frequency of dcminant and reces-

sive lethal factors in Drosophila was increased after a 24-hour satellite

846
Anon.

1961
WEIGHTLESSNESS: MAN IN SPACE.
A LITERATURE SURVEY.
(North American Aviation, Inc., Downey, Calif.) Rept. No. SID 61-447;
12 Dec. 1961.
ASTIA AD 282 469.

ABSTRACT: A review of literature from 1957 to August 1961 on the state of
weinhrlpssness, with primary emphasis on the physiological aspects, is given
Some engineering documentation is included.
The 131 references are listed
alphabetically by periodical titl'e and corporate author in one alphabet.
Both an aurthor and subject index follow the bibliography.
(Author)

"
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FROM SPUTNIK TO ASTRONAUT
1961
Woiskowy przeglad lotniczy 1961(5):1-8

ABSTRACT: This feature article commemorates Major Y. Gagarin's successful
"nrbital flight of April 12, 1961 and briefly describes all Soviet space
,'ehicles launched during the last 3ý years preceding the manned orbital
flight. Gagarin's flight was preceded by Vostok-type space ships launched
Gagarin's task during the
for a test of the capsule's landing equipment.
lower layers of the atmoand
the
flight was to observe the earth, the sky-,
weightlessness,
to
acceleration,
reactions
physical
sphere, as well as his own
Sensors attached to his body recorded cardiac currents, respiration and'
etc.
pulse rate. The data showed that acceleration and deceleration caused little
During weightlessness, his pulse
changes in his pulse rate and respiration.
It can be assumed that
and respiration rates returned to nearly normal.
manned space flights to the moon and other planets will come true in the near
(CARl)
futeu.

848
Anon.

TILE SCHOOL 'OF WEIGHTLESSNESS
1961
Komsomol'skaya Pravda (Moscow), 11 Aug.

1961,

p.

3

In answer to the questions concerning weightlessness, scientists replie6
ABSTRACT:
that only Yu.' Gagarin and G. Titov know the true meaning of the word weightlessness, since it is difficult to reproduce long periods of weightlessness on earth.
Yuriy Gagarin stated that during the period of weightlessness, he felt at ease
Preliminary data obtained as a result
and experienced no disagreeable sensations.
of Titov's flight showed that weightlessness did not hinder normal circulation of
the blood.
Food intake also proceeded in a satisfactory manner; Titov was
Weightlessness in no
successful in handling food both in liquid and solid forms.
Both spacemen stated that weightlessness produced
way interfered with his sleep.
During a long flight,
no ill effect on their vision, hearing, and sense of touch.
some organs, particularly the muscles, may change to conform to the weightless
condition. While arriving on anoher planet or returning to earth, spacemen
Two suggestions hai,e
might discover that they had difficulty in moving around.
been made for creating an artificial gravitational pull within a manned vehicle
One involves rotating the space vehicle around its axis.
during long flights.
The second method consists of placing a magnetic floor in the space vehicles and
Training of spacemen to endure weightproviding iron shoe soles for its occupants.
(CAR1)
lessness will always be necessary.

-
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1961
LA RELAZIONE UFFICIALE SUL VOLO SPAZIALE DI TITOV
(Official Account of Titov's Space Flight).
Oltre il cielo (Rome), 5(90):292-296, Oct. 1961.
(In Italian)

ABSTRACT:
The spaceship-sputnik "Vostok 2" was successfully launched into
space for a 25 hour and 18 minute flight on August 6, 1961.
The astronaut
was Gherman Stefanovid Titov. This report of the flight includes a description of the communications system, the effects of flight stress on the astronaut and the astronaut's impression of the flight.

850
Anon.
1961 ACADEMY OF SCIENCES USSR, ARTIFICIAL EARTH SATELLITES (SELECTED
ARTICLES) AKADEMIYA NAUK SSR, ISKUSSTVENNYYE SPUTNIKI ZEMLI (8):64-71, 90-90
(Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio)
Trans. No. FTD-TT-62-694, 18 Oct. 1962; ASTIA AD-288 521)
ABSTRACT:
General solution of the problem of the motion of an artificial
satellite in the normal field of the earth's attraction.
Detection of radiation anomalies over the South Atlantic at heights of 310-340
Km.

851
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1961
THE TRIUMPH OF SOVIET SCIENCE AND TEC OLOGY--THE
LAUNCHING AND RETURN TO EARTH OF THE SECOND SPACESHIP.
(Technical Documents Liaison Office, Wright-Patterson AFB 6_0)
ASTIA AD 269 642.
MCL-1255/l+2, 17 Aug. 1961.
Translation from Priroda, No. 9, Pp. 3, 5

ABSTRACT: For the first time in the history of mankind a spac ship weighing 4600 kg (not counting the last stage of the carrier-rocket) has been
launched and safely returned to earth with living beings on bo rd.
To
conduct scientific investigations aboard the ship there were a paratus
directly related to biological research, devices to investigat light and
heavy nuclei in primary cosmic radiation, to study solar x-ray and UV
radiatibn, and to record the levels (doses) of cosmic radiatio in the
animal container.
The scientific information.nwas stored and,
n command
from the ground, was transmitted after each revolution of the ship and before landing.

= 2,468
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1961 DETAILS OF THE LEGENDARY FLIGHT
Anon.
(Aerospace Technical Intelligence Center, Wright-Patterson AFB, Ohio)
Trans. No. MCL-1035, July 27, 1961, ASTIA AD 261 805
Original Source: Komsomol'skaya Pravda, 91(11031): 1-3, April 16.

1961

853
Anon.

WEIGHTLESSNESS SMALL PROBLEM TO SOVIETS?
1961
Missiles and Rockets, February 6, 1961

ABSTRACT:
Soviet biomedics apparently feel that weightlessness is a minor problem,
if a problem at all, in space flight. Their published comments on the subject
reflect concern, only with the psychological adjustment for the astronaut, rather
than any difficulties in carrying out missions, consuming foods, or moving about
To help defeat.rali7ation hazards, Russian chemists are workin space vehicles.
ing on a protective agent containing sulfiur, albumens, vitamins, and hormones,
which--when introduced into the body--is expected to increase resistance against
radiation.

854
1961 FLIGHT OF THE SECOND COSMIC SHIP
Anon.
Vestnik AKademii Nauk SSSR, 10: 10-17

ABSTRACT: On August 19, 1960, the second Soviet cosmic ship, on board which
was a group of experimental animals and other living organisms, went into
On August 20, they all returned safely to earth. A
orbit around the earth.
press conference was held on August 24 by the Presiduim of the USSR Academy of
Sciences devoted to the new, outstanding achievement in conguering outer space.
A.V. Topchiyev related about how the planned program on the second cosmic ship
He also cited preliminary results
was carried out and described its passengers.
of the flight. Academician N.M. Sis-nkyan described the biological program of
the second cosmic ship. V.V. Parin, active member of the Academy of Medical
Sciences, U.S.S.R., described the medico-biological part of the program. Then
O.G. Gazenko, senior scientific co-worker of the U.S.S.R. Academy of Mcdical
Sciences showed the first cosmonauts who returned to earth -- Belka and Str,.lka.
S.N. Vernov and L.V. Kurnosova told about
The rats and mice were also shown.
the investigations of cosmic rays which were carried cut during the flight.

-
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1961 EL HOMBRE EN EL ESPACIO EXTERIOR (MAN IN OUTER SPACE)
Revista de Aeronautica
(Spain) 21(245): 275-282, April 1961
ABSTRACT: A resume of the man-in-space projects being conducted by the U.S
and U.S.S.R. is presented.
(JPL)

856
Anon.
1961 VOSTOK DETAILS
Flight 79(2721): 586, 4 May 1961

ABSTRACT:
The Soviet satellite Vostok and Major Gagarin's flight of April 12,
1961, are described.
(JPL)

857
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1961

PARIN ON COS"ONAUTS,

(FBIS USSR & East Europe,
ABSTRACT:

M:oscow --

Nr.

81,

SPACE DOGS
April

27,

1961)

The dogs which have taken part in

space flights are still

in

excellent health and Their journey into space has had no harmful aftereffects on
the, said Soviet medical scientist Vasil Parin today, appearing on Moscow
television program devoted to the conque.t of space.
Parin stressed that Soviet
technology had created vehicles capable of placing living creatures into orbital
flight and that both the stages of acceleration and deceleration had caused no
harmful aftereffects.
Academician Parin said that apparently for some time to
come cosmonauts would be selected from among pilots. Outlining the requirements
to be met by a cosmonaut, the scientists said that he must possess the same
qualities as those possessed by Yuriy Gagarin.
Speaking about Yuriy Gagarin's
preparation for the flight, Academician Parin said that it had been carried out
according to a big prouram, and all the tests we."e carried out with "large
endurance margins" exceeding in severity thosc conditions which Gagarin was
likely to encounter during the flight.
Parin said that Gabirin's space suit
incorporated special transmitters with the help of which ail the data on the
condition of his body during the flight were transmitted to earth.
Academician
Parin said that in future flights into unexplored cosmic regions the first
explorers would apparently again be man's four-legged friends - dogs.

"2,470
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1961

SOVIETS INDICATE BIG PROBLEMS IN SPACEMAN'S WAY

Columbus Dispatch

March 10,

1961

ABSTRACT: Two Russian scientists indicated that despite Soviet recovery of
another space ship with a dog inside, major problems remain to be solved 'before
a Soviet man is shot into space.
Ivan Maisky, director for the Experimental
Biology Institute, and V sil Parin of the Soviet Academy of Medical Sciences
agreed that weightlessness is a major problem of amnned space flight. Parin
said Russian scientists have been getting "interesting data" on how living
organisms are affected by such unusual irritants as vibration, stress, and the
extreme noise of rocket engines.
(CAR1)

859
Anon.
1961 PERIODICAL REPORT ON AEROMEDICINE IN THE USSR:
(1126th USAF FAG, Arlington Hall Station, Arlington 12, Va.)

61-24
Rept.

1452577

ABSTRACT: This is a report dealing with (a) Contents of a book on the psychology
of the flying profession, (b) Comparative physiological study of tolerance to
radial acceleration, (3) The Sixth Congress of the Ukr. Society of Physiologists,
and (d) Astronaut training and manned space flights.
(CARl)

860
Anon.

1962
BLAG NRAVOV SPEAKS ON COSMONAUTICS DAY
FBIS USSR & Ea t Europe, Nr. 73, April 13, 1962

ABSTRACT: Work on :onquering outer space was started in the Soviet Union over 10
yrs. ago.
Scientis s attempted to investigate the physical phenomena in the
atmosphere.
Rockets were used as auxiliary transport.
In 1950, the rocket; were designed for the upper atmosphere.
In 1961, the first
rocket designed for cosmic ilight was flown into F pacc carrying various animals.
Three main problems caused concern: weightlessness, danger of meeting meteorites,
and radiation.
Many satellite ships were launched that investigated the space environment that
would be encountered by man during his first space flight.
(CAR1)

86 1
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1962
ADNPTATION AND GENETICS
Trans. of Akademiya Meditslnskikh Naak SSSR.
Vestnik, 17(4):27-37,
44-57, and 76-81, 1962.
(Joint Publications Research Service, San Francisco, Calif.)
Sept. 10, 1962
JPP.S:
15187

-
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WEIGHTLESSNESS IS SOVIET PROBLEM
1962
Columbus Dispatch, April 4, 1962

86.3
Anon.

1962

SOVIETS DISCUSS SPACE WEIGHTLESSNESS EFFECT

Aviation Week and Space Technology, February 26,

1962

ABSTRACT: Although the human nervous system is highly adaptable and has considerable compensating ability to restore normal contact with the outside world, it
is not known how much it can compensate for deleterious effects of weightlessness.
Soviet scientists contend that the following factors dictate effects on the
low barometric pressure, rocket flight noise
nervous system in any space venture:
and environmental system. Scientists were said to have established that weightlessness induced functional changes of the heart, but cardiac disturbances
The absence of gravity
disappeared after the first two hours of space flight.
This apparently
excludes the activity of the otolith receptor of the inner ear.
resulted in a distinct feeling of nausea reportedly experienced by Titov.

(CAR,)
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1962
SOVIET STUDIES ON THE EFFECTS OF WEIGHTLESSNESS ANb PHYSICAL
EXERTION.
Trans. of Zhurnal Vysshei Nervnoi Deyatel'nostl (USSR) 12(2):20.2-207 and
332-337, 1962.
(Joint Publications Research Service, Washington, D.C.)
14796
JPRS:
Aug. 10, 1962

CONTENTS:
Changes in the Biopotentials of the Human Brain in Connection with
Physical Work, by M. P. Ivanova
The After-Effect ot Singly and Repeatedly Acting Centripetal. Accelerations on the Higher Nervous Activity of Animals, by A. S. Barer.

86,5
Anon.
1962 SURVEY OF FACILITIES FOR SPACE ENVIRONMENT SIMULATION
(Aerospace Research and Testing Committee, Washington, D.C.)
ARTC Project No. 6-60; ATC Report No. ARTC-30; April 1962.
ABSTRACT: The main body of the report is separated into II sections including
acoustic test facilities, vibration test facilities, human factors facilities,
These sections explain the function
and general environmental test facilities.
of specific equipment for space environmental simulation. When practical a
summary table has been added to the section giving general characteristics of
the equipment.

"
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS

A4

Abelson, Albert N. 1960 SUMMARY REPORT OF INVESTIGATION TO IMPROVE TROOP
RESERVE PARACHUTE
(Wright Air Development Division, Wright-Patterson AFB, Ohio) WADD TR 59-17
ASTIA AD 249 384
ABSTRACT: Experimental and modified standard canopies, a sleeve attached pilot
chute, and various types of experimental as well as standard pilot chutes were
tested to investigate means of improving the reliability of the troop reserve
parachute used with the standard Type T-1O personnel troop parachute assembly.
It was concluded that the tested configurations did not exhibit improved performance when compared to the standard troop chest reserve parachute, P/N 48C7155.

24
Achiary, A., L. Servanty, A. Cabanon, & V. Andre
(DYNAMICS OF THE EJECTION SEAT)
EJECTABLE
11(1): 55-58

LA.DYNAMIQUE DU SIEGE
1956
Medecine aeronautique (Paris)

ABSTRACT: Characteristics of the accelerative forces imposed by ejection and the
dynamic relation between accelerations of the seat and its occupant are discussed.
It is shown that the discrepancies between accelerations of the seat and the body
parts, as well as the physiological dangers of ejection, are dependent on the
elasticity of the body and on seat cushion hardness.

3
Adams, C.C.
In:

1958

Space Flight

HUMAN FACTORS IN SPACE FLYING
(New York:

McGraw-Hill,

1958)

Pp.

239-277

ABSTRACT: A review of work being done in Space Medicine with sections on
Radiation, Vision, Respiration, Acceleration, Weightlessness, Heat Problems,
Space Suits and Meteors.

RESTRAINT, PROTECTION AND
EMERGENCY ESCAPE

SYSTEMS

//

. 2,473

.

Adams, Oscar S., R.B. Levine & W.D. Chiles 1959 RESEARCH TO INVESTIGATE FACTORS
AFFECTING MULTIPLE-TASK PSYCHOMOTOR PERFORMANCE
(right Air Development Center, Wright-Patterson AFB, Ohio) WADC TR 59-120
ASTIA AD 213 592
ABSTRACT: Fifteen male subjects participated in an experiment designed to study:
(a) the 24-hour test-retest reliability and intercorrelation of a battery of
seven performance tasks; (b) the effects of performing simultaneously various
combinations of physically comparible tasks; (c) the 24-hour test-retest reliability and intercorrelation of a battery of four psychophysiological variables;
and (d) the relation of psychophysiological criterion measures to, performance
criteria and to conditions of task presentation.
The results indicate moderately high reliability and sensitivity for five
of the performance task criteria, but a negligible amount of intercorrelation.
While no significant correlation was obtained between performance scores and
measures of psychophysiological activity, several of the psychophysiological
measures showed significant reliability, intercorrelation, and sensitivity to
conditions of rest and performance activity.

kdamson, R.L.
1949 RADAR OPERATOR'S SEAT STATIC IEST - MODEL F-94A (Fighter)
(Lockheed Aircraft Corp., Burbank, Calif.) June 1949, ATI-69863
kBSTRACT-: Static tests were conducted on the radar operator seat for the F-94A
fighter. For all tests, the seat was installed in a built-up steel frame with
the seat-back horizontal and facing upwards, Hydraulic jacks acting through wood
and steel jigs were used to apply loads to tle safety harness, seat bottom and
the front edge.
Load was distributed over the seat bottom by a wood block faced
wiith a one-inch layer of sponge rubber. Distributed load was applied to the
seat back by lead pigs and shot bags.
The seat withstood without failure 1007
scheduled load for all test conditions.
Failure in both front corners of the
seat bucket occurred at 160% when a load of 4000 lb was uniformly distributed
over an area of the seat bottom.

kdams, R. M. & J. R. Dickey
1961
STUDIES OF ESCAPE FROM BALLISTIC
SPACE VEHICLES.
II.
INSTRUMENTATION.
(USAF School of Aviation Medicine, Brooks, AFB, Tex.) Rep. 61 29,
April 1961.
kBSTRACT:
Specific details of a biopacV instrumentation system were discussed as well as the design philosophy underlying the approaches used.
Bio-

"-2,474 "
medical information on primates successfully flown through programmed
escape profiles was obtained by the instrumentation in conjunction with a

National Aeronautics anJ Space Administration project. The instrumentation
consisted of devices for 1) sensing the life cell temperature, humidity, atmospheric pressure, and oxygen partial pressure; 2) detecting and measuring
the S's respiratory rate, pulse, eye movements, vectoralectrocardiogram,
and psychomotor performance; and 3) photographing the facial aea of the
animal during flight. (Tufts)

7
Ahrens, D.J.
1950
STATIC TEST PROPOSAL
(Cessna Aircraft Company, Wichita, Kansas)
ASTIA ATI-91823.

-

MISCELLANEOUS
Report No. 920-1, August 1950.

ABSTRACT: The object of the front and rear seat tests is to substantiate
the Model 305A seats for utility category in accordance with CAR 3.390. Load
determination comprises most of this report with an emphasis on seat bottom,
seat back, safety belt attachments, and shoulder harness.

8
The Aerotherm Corporation

1960

CONDUCT STUDY, DESIGN,

DEVELOP AND FURNISH

PROTOTYPES OF ENERGY ABSORPTION SYSTEMS FOR AIRCRAFT SEATS
,(Navy Bureau of Aeronautics, Contract NOa(s)57-367-C Progress Reports No.
1-No. 30, Jan 2, 1957 to Feb. 29, 1960). ASTIA AD 269 485
ABSTRACT: Work is in progress on the general problem "regions where it appears
that the deliberate incorporation of energy absorbing features in the design
of aircraft seats could be beneficial and those regions where it would be futile
and possibly actually dangerous".
Preliminary calculations on this phase are approximately 80% complete,

9
Agite, J.N.
------....

1961

SOME EFFECTS OF VIBRATION UPON THE EXTREMITIES OF THE HUMAN

(Paper, Symposium on Vibration,i2•January-1961,-Imperial

College-, London)

ABSTRACT: This paper discusses the evidence that certain' vibrations transmitted
to the hands can induce a circulatory disturbance known as Raynaud's disease,
resulting in an, abnormal sensitivity of the fingers to exposure to cold.

/

/
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Ahrens, D.J.
1950
STATIC TEST RESULTS - MISCELLANEOUS - AND REVISION A.
(Cessna Aircraft Co., WichLta, Kansas) Report No. 920-2, September. 11950.
ASTIA ATI- 91822

ABSTRACT: This is a report of miscellaneous static test results of the Model
305A front seat, rear seat, safety belts, and shoulder harness.

11

Aho,

A., & E. Tahti
1957
SIGNIFICANCE OF FUNCTIONAL RADIOGRAPHY OF THE LUMBAR
SPINE IN FORWARD AND BACKWARD FLEXION.
Annales Chirurgiae et gynaecologiae
Fenniae (Helsinki) 46(3):336-350

SUMMARY: Functional radiography of the lumbar spine was found to supplement
conventional radiography. The diagnosis from functional radiography was based on
exceptionally restricted mobility or exceptional mode of movement of the intervertebral space.
Exceptional mobility was almost always associated with symptoms from the lumbar
spine.
Exceptional segmental mobility disclosed intervertebral degeneration.
Exceptional mode of movement can often be considered an indication of incipient
degeneration of the nucleus pulposus.
A considerable and exceptional restriction
of movement is a radiological symptom of more advanced intervertebral degeneration
In the event of radiating pain, functional radiography helped to localize the
prolapsed segment in acute cases of recent origin.
(Autlor)

13
Aviation Crash Injury Research
1956
HV HARNESS AND REEL QUESTIONNAIRE
(Aviation Crash Injury Research, A Division of Flight Safety Foundation,
Phoenix, Arizona) Report AvCIR-6-F-70, Oct. 1956

14
Alexander, G.
1961
FLIGHT PROVES MAN CAN FUNCTION IN SPACE
Aviation Week, 70(20):31-32.
15 May 1961.
ABSTRACT: A description is given of the pilot functions performed and the
stresses and loads (weightlessness, peak gravity and re-entry loads) to whicn
pilot and capsulE were subjected during the 15 minute Mercury-Redstone flight
on May 5, 1961.

Inc.,
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15
Alexander, M.
1957
TYPE
CSV-3/P

HEIGHT-WEIGHT SIZING AND FIT-TEST OF A CUTAWAY G-SUIT,
WADC Technical Report 57-432,
July 1957

16
Alexander, S. E. & J. G. Fraser
1961
FUNDAMENTAL CONCEPTS IN RCAF ARCTIC
SURVIVAL TRAINING.
In Bergeret, P., ed., Escape and Survival: Clinical
and Biological Problems in Aero Space Medicine. (Advisory Group for
Aeronautical Research and Development, Paris) AGARDograph No. 52.
ASTIA Doc. No. AD-261 881.
(See also Paper, Aerospace Med. Panel, AGARD, NATO meeting, 1960)
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Ali, A.,

& H. Matlock

1957

CUSHIONING FOR AIR DROP,

PART VI,

PRELIMINARY

INVESTIGATION OF THE ABSORPTION OF SHOCK ENERGY BY WOOD IN LATERAL COMPRESSION.

Texas)

(Structural Mechanics Research Lab., Texas University, Austin,

Contract No. DA 19-129-qm-150, ASTIA AD-132 863.

ABSTRACT:
In addition to tests to determine the feasibility of using wood in
lateral compression, a few exploratory tests were made using wood in combination
with steel wire in tension.
Devices designed especially for repeated use in
testing were utilized, and a limited number of tests were made to give an
indication of the quantity of energy absorbed under these conditions.
The forcedisplacement curves obtained from free-fall tests are shown.
The cost of absorbing impact energy is based on the cost of devices used to apply the loads, The
tests indicate that it is feasible to use wood in lateral compression to absorb
shock energy of impact efficiently and economically; the cost for energy absorption for wood is $0.00003/ft-lb as compared to $0.000015/ft-lb for paper honeycomb.
The type of surface, wedge-shaped or cylindrical, which is used for compressing the wood has an influence on the energy absorption. The force level at
which the energy is absorbed appears to be affected by the amount of lateral
compression, though not in direct ratio as friction seems to play a significant
part in the absorption of shock energy.

. 2,477
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CUSHIONING FOR AIR DROP, PART VIII, DYNAMIC STRESS STRAIN
1957
Ali, A.
(Structural Mechanics Research Lab.,
CHARACTERISTICS OF VARIOUS MATERIALS.
Contract No. DA 19-129-qm-150. ASTIA
Texas University, Austin, Texas)
AD-141 943.
In the delivery of supplies from aircraft in flight, cushioning
ABSTRACT:
materials are needed for absorbing the shock energy on impact with the ground.
The capability of a material for absorbing impact energy can best be evaluated
contract:
Under the title
from the dynamic stress-strain curve for that material.
a survey has been made of the cushioning materials available, and materials exDynamic stress-strain
hibiting a wide range of physical properties were tested.
curves, along with some static stress-strain curves, are presented for these
Some of the data presented were taken from other sources.
cushioning materials.

The evaluation of dynamic stress-strain curves is discussed briefly to indicate
Lhe type of material necessary for efficient and economical absorption of impact
energy.

19
CUSHIONING FOR AIR DROP, PART IX, BIBLIOGRAPHY
1957
Ali, A., & L. R. Benson
(Structural
OF LITERATURE PERTAINING TO THE ABSORPTION OF IMPACT ENERGY.
Contract Nos.
Mechanics Research Lab., Texas University, Austin, Texas)
DA 19°129-qm-150 and DA II-009-qm-19309; ASTIA AD-141 944
ABSTRACT: This report consists of an annotated bibliography of literature
dealing wi'th all phases of the problem of the absorption of impact energy in the
Included in this survey are pertinent
air drop of supplies ind equipment.
articles in the foiiwing phases: (1) theory and design of cushioning, (2)
economics of energy-absorbing systems, (3) materials, devices, and systems which
may be available, (4) dynamic test facilities and procedures for investigatLon of
energy absorbers, and (5) results obtained from actual dynamic liboratory and
field tests.
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1947
Savely
Ames, W. H. , H. M. Sweeney and P. E.
HUMAN TOLERANCE TO ACCELERATION IN PILOT EJECTION
Dec. 1947
18(6):548-553
Aviation Med.
J.
In view of individual variations, it is apparent that the
ABSTRACT:
accelerations applied to the subject should be 'kept to the minimum required
to achieve the desired terminal velocity and that the rate of application
The present ejection seat
of the g forces be kept as low as possible.

j/
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equipment developed by the Army Air Forces and the Ordnance Department
provides a terminal velocity of 60 feet per second with a maximum of 14 to
16 g on the subject at a rate of application of 175 to 200 g per second.
This system provides a means of emergency escape from high speed aircraft
with a maximum g well under what is considered the physiological tolerance
to high linear acceleration.
In service use, it is evident that a thorough indoctrination should
be given all pilots of aircraft equipped with ejection seats so that they
may bec6me conditioned to the sequence of events prior to ejection and
appreciate the necess*.tl of assuming the proper body position. This
indoctrination should consist of a demonstration of the equipment, movies
of actual live ejections, such as the two made in August, 1946, at Wright
Field, and an ejection on the 100-foot ejection seat test tower.

21
Amiragov, I. L.,

V. V. Ruzakov,'L. F. Rastegayev,

& A. V. Govorov

1962

A DEVICE

FOR AUTOMATIC ACTUATION OF A PARACHUTE RESCUE SYSTEM FOR USE DURING EJECTION.
Soviet Pat:nt No. 132957, (655682/40), 22 Feb. 1960
(Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB-,
Ohio) Trans. No. FTD-TT-62-3501+2+4; ASTIA ADh-288 988

ABSTRACT:

Has the following special feature:

in order to automatically release the

stabilizer chutes and the main chute, and also the harness lines, depending on
the alti~tude and speed at the time of ejection, it contains aneroids and diaphragm
boxes attached to the static and dynamic air-pressure lines;and, by means of a
potentiometric bridge and an electric motor, using shaped (profiled) cams and
contact discs of the 'chronometer, it sets the contacts of the capacitors of the
electromagnetic relays of the power-mechanism retainers in a specific angular
position relative to the contact hand of the chronometer, as a function of flight
speed and altitude.
(CARl)

22
Amos,

S.W.
1951
PERSONAL PROTECTIVE EQUIPMENT OF AIRCRAFT ACCIDENTS.
(Directorate of Flight Safety Research, Norton AFB, California)
Publication M-36, 16-19 October, 1951.
ASTIA ATI 197 463.

ABSTRACT: -This report is an evaluation of a study on ejection seats made by
the author.
Information of the suitability of ejection seats was obtained
through questionnaires sent to all pilots who have intentionally used the
ejection seat as a means of emergency escape from aircraft.
It was found
that ejection of the seat at too low an altitude is the greatest difficulty
encountered and this will much improve when automatic means of release from

-
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kndrews, N.L.
1955
THEORETICAL APPROACH TO THE DESIGN OF EJECTION
SEAT CUSHION.
(Flying Personnel Research Committee, Air Ministry)
F.P.R.C. Memo No. 64,
September 1955
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Arizona Highway Department
1961
SMART DRIVERS USE SEAT BELTS.
(Arizona Highway Department, August 1961)

ABSTRACT: The booklet contains information on how seat belts work and why
they are necessary.
Questions are answered concerning the safety of seat belts
and specifications are given to help in choosing a seat belt. Tables are included on motor vehicle traffic fatalities and cause of accidents.

.25
Arment, D. E. & Ralph C. Lenz 1946
KINETIC MEASUREMENTS ON A PILOT
DUMMY EJECTED FROM A P-61 AIRPLANE IN FLIGHT, DETAILED ANALYSIS OF DATA
(Air Materiel Command, Wright Field, Dayton, Ohio)
Serial No. TSEACl2A/4303-45-1,
Add. 1
October 17, 1946
ASTIA ATI 186 676
ABSTRACT: This report presents the data and the analysis thereof, relative
to the forces acting on the pilot-dummy during the ejection-seat tests
conducted with the P-61B-5 airplane during the period from 27 February 1946
to 1 April 1946.
Detailed studies of the kinetic measurement data resulted
in the following conclusions:
(a) The ejection velocity (57.6 f.p.s.)
obtained in the tests closely approximates the velocity (57 f.p.s.) for
which the catapult was designed.
(b) At airplane velocities greater than
235 mph indicated airspeed, the horizontal acceleration caused by the
airstream exceeds 3 g. The horizontal acceleration becomes physiologically negative if the ejected pilot should rotate to a head-forward
position.
(c) The increased horizontal acceleration at the higher airspeeds
makes reduction of the ejection velocity inadvisable because the pilot's
trajectory might approach too close to the tail of the airplane.
(d) The
vertical ac:-eleration, as recorded for the p-ak values (27 to 31 g for 0.015
second), exceeds the present-known physiological tolerance of a human subject.
(e) The peak "vertical" accelerations were caused by the compressibility of the parachute packs between the seat and the dummy, and probably
can be eliminated or reduced by corrective modification of the cushioning
components.

"-2,480 "
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Armored Force Medical Research Laboratory

1943

SEAT DESIGN FOR M4

TANKS.
(Armored Force Medical Research Laboratory, Fort Knox, Ky.)
Project No. 5-12. 5 March 1943.

.27
Armored Force Medical Research Laboratory
1945
SEATS FOR TRUCK
(4 x 4) k TON (JEEP).
(Armored Force Medical Research Laboratory,
Fort Knox, Kentucky). Project No. 5-12.
17 Feb. 1945.
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Aron, W.K.
1959 STUDY AND DEVELOPMENT OF PARACHUTES AND SYSTEMS FOR IN-FLIGHT
AND LANDING DECELERATION OF AIRCRAFT, PART III. DESIGN OF ASSISTING
AND CONTROL DEVICES
(Wright Air Development Center, Air Research and Development Command, United
States Air Force, Wright-Patterson Air Force Base, Ohio) Contract No.
AF 33(038),-22112, Project No. 6069-615170 WADC Technical Report 57-566,
Part III* ASTIA AD 155708
ABSTRACT: Certain devices were designed for the purpose of controlling
parachutes deployed as air brakes on aircraft. Development has progressed
through the prototype stage, and performance tests were conducted in conjunction
with the high speed taxi tests of Ring Slot parachutes in a B-25 airplane. To
provide for jettisoning the parachute, a mechanically operated disconnect was
built, and to provide for parachute reefing control, a combination disreefer
and swivel unit was devised.
Typical flight operations utilizing these units and the accompanying design
criteria evolved from their uses are presented in this report along with
descriptions of their construction. Illustrations, test results, performance
specifications including environmental test recommendations, and engineering
drawings are included in the appendices. The enclosed engineering drawings
were used in the manufacture of the prototype items and are not intended to
be finalized to the extent of arandardization.
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Aviation Crash Injury Research
1960
AO-lBF U. S. ARMY "MOHAWK" MOCKUP
EVALUATION: BETHPAGE, LONG ISLAND, NEW YORK, 31 MARCH 1960 (Report of
Crash Injury Evaluation AvCIR-12-PV-117, Aug. 1960, for U. S. Army Transportation Research Coummand) Contract DA-44-177-TC-624, TREC TR 60-45
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.- A.rrowhead Products 1961 COCKPIT RETENTION AND PARACHUTE SUSPENSION GARMENT
(Dept of Navy, Bureau of Naval Weapons, Airborne Equipment Div.) Contract
NOw 60-0053, Final Engr. Rept,, Oct. 27, 1961. ASTIA AD 269 824
(See Huettl, George)
ABSTRACT: Cockpit 'retention and parachute suspension flight clothing which can
distribute high acceleration forces ovsr large areas of the body was studied
It was
to reduce injuries occurring in present day high performance aircraft.
found that a flexible, inelastic nylon-netting garment could be utilized in
distributing acceleration loads over the body torso. By crossing the fibers
of a material over each other and biasing them at 45 degrees to the external
This containment
load, a Chinese finger grip containment action can be developed.
action (axial compression load) is applied when acceleration forces are applied
to the cockpit seat or the risers. Several restraint garments were constructed
for evaluation. Hip and' shoulder restraint straps were integrated into ýhe
The final
netting pattern for attachment to the risers and cockpit seat.
garment had a cover and liner for additional comfort and ease of donning and
doffing.
(Author)

,31
Arsen'eva, M. A., V. V. Antipov, V. G. Petrukhin, T. S. L'vova, N. N. Orlova, &
S. S. Il'ina
1961
IZMENENIIA V KROVETVORNYKH ORGANAKH MYSILEI POD VLIIANIE
POLETA NA KORABLE-SPUTNIKE.
(CHANGES IN THE HEMATOPOIETIC ORGANS OF MICE
UNDER THE INFLUENCE OF FLIGHT IN A SPACESHIP)
Iskusstvennye sputniki zemli
(Moskva) 1961(10):82-92, 1961
ABSTRACT:
The effect of space flight conditions was studied on the hematopoietic.
organs of 40 black S-57 strain mice and white mice sent up in the 2nd sputnik.
An attempt was made to differentiate between the action of vibration, acceleration, and radiation.
All animals were returned to earth in good condition.
Chromosome disintegration during mitosis in the bone marrow cells was significantly increased in the experimental a,.imals as compared to controls.
The findings
differed ,from th' results of x-ray studies in that the frequency of chromoscme
destruction did not decrease prior to the end of the experiment and mosaicism
in chromosomal changes was almost completely absent.
Thirty days after the
return to earth myelopoiesis increased sharply, manifested in an increased number
of myeloblasts, promyelocytes, and myelocytes.
Three days after the return the
number of megacaryocytes in the spleen decreased.
Certain other changes noted
in the hematopoietic organs are presumed to be caised by vibrition and other
adverse factors in flight.
(Aerospace Medicine 33(11):139.-1396, Nov. 1962)
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1959
MAN FUNCTIONS IN SPACE FLIGHT.
Askren, W.B.
(Wright Air Development Div., Wright-Patterson AFB, Ohio)
ASTIA AD 238 480.
June 1959.

Presented to the Panel on Psychology, of the Armed Forces-NRC Cosmnittee
on Bio-Astronautics, in Washington, D.C. December 2, 1959.
ABSTRACT: The hypothetical activities of a 3-man crew of an earth-to-moon
flight were analyzed with respect, to some of the following subsystems: Navigation, flight control, energy management, environment control, secondary
power management, communication, escape, reconnaissance, offense and defence.
The following selection criteria were suggested: (1) sensory abilities, such
as general intelligence, computational ski1!', problem solving ability;
(3) motor skills, such as tracking skill, response times; (4) tolerance to
physiological stress, such as high g, heat, cold; and (5) adaption to new
experiences (psychological stress) such as confinement, new food forms, and
crew interaction.

34
1956
HANDBOOK OF STRENGTF SPECIFICATION
Astakhov, X.F, A.V. Karavayev et al.
PART VI. THE AIRCRAFT LANDING GEAR SHOCK ABSORBER AND ITS
OF AIRCRAFT.
CALCULATION (Air Technical Intelligence Center, Wright-Patterson Air Force
Base, Ohio) Rept. No. ATIC-202004, ASTIA AD-136 091

This publication contains chapters on each of the following subjects:
ABSTRACT:
Landing Gear Shock Absorbers; The Oleo-Pneumatic Shock Absorbing System; and
Rubber Shock Absorbers.
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1958
DEVELOPMENT OF FOAMED-IN-PLACE PLASTIC ENERG
Atlantic Research Corp.
(Atlantic Research Corp., Alexandria, Va.)
ABSORBING MATERIALS.
Final Rept. 31 Dec. 1956 - 31 March 1958; Contract No. DA 19-129-qm-838.
ASTIA AD-206 052
ABSTRACT:
Investigations were made of materials, methods and equipment, which
would be suitable for the production of foamed-in-place, plastic, energy-dissipating struct.ures in the field for later assembly with aerial drop containers.
The thermal balance was
Polyurethane systems were selected for initial studies.
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also studied'of highly exothermic foamed-in-place plastic systems as possible
A process was de\energy absorbers and flexible and rigid insulating materials.
"veloped for the production of highly exothermic one-shot resin systems which could
be foamed in place under their own heat of reaction to cured, rigid foams with equi
valent or better energy dissipating properties than foamed glass at comparable
The heat of condendensities; the systems were modified castor oil polyurethanes.
sation of mixtures of castor oil and other simple polyols with di-isocynantes or
isocyanate adducts when properly catalyzed induced the formation of thermal radical
from added vinyl and'related monomers, with subsequent copolymerization with castor
oil to give rigid foams of high strength and good energy-dissipating properties.
A simple laboratory'drop tester was used to screen out unsuitable experimental and
commercial nroducts and to select formulations for further improvement. Thermal
properties of resin systems and foams pertaining to processing were studied; foam
formulations were adjusted to permit preparation of, the product under field
The feasibility of producing foamed-in-place flexible and rigid
conditions.
structures at arctic temperatures (-40 degrees to -65 degrees F) was demonstrated.
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1962 STRENGTH ANALYSIS OF CARRIAGE ATTACIH'ET FITTING ON CREW SEATS,
Avery, J.P.
HU-i AIRCRAFT, AND RECOMMENDATIONS FOR IMPROVEMENT.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR 62-11, Oct. 1962.
SUMMARY: The cre%4 seat of the Hu-lA aircraft has failed frequently in survivable
type accidents, with the primary failure occurring in the carriag'e a'tachment
The most recent accident occurred at Fort
fitting (Part Number 204-070-742-1).
Analysis discloses
Carson, Colo., 7 May 1962 (reference TCREC Tech. Rept'. 62-87).
that occupant inertia load of the order of 11 G could have caused these failures.
A simple field modification is presented which would ,reduce stresses in the fitting
No new parts -oed to be manufactured; two AN
by a factor of approximately two.
bolts'and one NAS spacer are the only new parts required.
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ACCIDENTAL DEATHS IN MILITARYV•tiLu-.S.
1956
Babione, R. W.
ThE USE OF SEAT BELTS.
U. S. Armed Forces Med. J. 8(10):1500-1505, October 1956.

IN FJRLATIO:.

TO

Deaths of Navy and Marine' Corps personnel in government-owned groy;v
3UMINARY:
More than half of ".hese (41
vehicles are analyzed for a three-year period.
out of 72) occurred in open-top military type vehiles, a higher proportion thal
Provision of seat belts in open-top ve i.c.',es
dould be expected during peacetime.
dould probably not have reduced but would more likely have increased these
In only five deaths ,did this type of vehicle remain upright wh,.n
fatalities.
By comparison, io persons
involved in an accident, whereas in 33 it rolled over.
who escaped death in rollover'accidents by being thrown out would probably have
been '-illed if they had been kept in by seat belts.
In hard-top vehicles, involved in-accidents, 15 of 20 deaths would probably Lave
been prevented if the victim had been wearing a seat belt, although in two cases
In 12 of the deaths, the victim was thrc,..wn
he was too drunk to have used one.
Front seat passengers in ambulances
from the cab, with or without rollover.
appear to be especially at risk when not provided with seac belts.
Seven deaths,

or one out of 10. occurred in falls

from fire and crash trucks when

In two of these, the man slid off a seat.
the vehicle was merely making a tura.
In these two cases, seat belts would certainly have prevented the accidents
Quick-release belts for standees should also be considored
had they been worn.
for this type of vehicle.
If seat blets are used in hard-top vehiclcs,
In
alone amount to $470000 in three years.
injuries would be prevented.

potential monetary savings on deaths
addition, many serious and costly

Weighing the cost of preventive measures against their savings, both in deathE
and in the far more frequent nonfatal but costly injuries, requires more detailed
reporting of the causes of trauma in serious and fatal vehicular accidents.
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A4D rSCAPE SY'STEM, EVI-1.IATION OF W)DIFIED HEAD-REST
196n
bacas, G. A
1NSTA0.L/D PY A4D AIRCRAFT SERVICE CAANGE NO. 1c7C FOR ACCEPTABL HEAD
Proj.
(Nav::l Air Ttst Center, Patuxent River, Md.)
POSITIONING.
TED no. ?TP RAAE-23004, Serial No. AT;1l-276, Rept. N.,. 1, 5 August 1960.
ASTIA AD-267 383.

TI.e Service Test Division conducted an evaluation of a modified
ABSTRACT:
headrest configuration (AZ.D ,ASC 157C) for the PRAPEC low level ejection system
to determine if the headrest configuration afforded acceptable pilot head
The,modified headrest configuration
positioning during catapult launcheb.
was considered satisfactory for service ,use; however, incorporation of firmer
(Author)
headrest material is considered desirable for imoroved service use.
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Baler, W. H.
Frontier-

ESCAPE IN SPACE
1961
pp. 28-31
Summer 1961

This article discusses briefly
ABSTRACT:
(JPL)
safety for U. S. astronauts.

the precautions

taken to insure
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MED CALI , 0. Corlov, V. yakovlev & Yq. Yogov 1959 MAN IN SPACE:
BIOLOGICAL PROBLEMS IN SPACE FLIGHTS
ATIC-1256169
(Air Technical Intelligence Center, Wright-Patterson AFB, Ohio)
7 October 1959
Vses. Obthc. Raspr. Polit. i Nauch. Znanii (US R)
Original Source:
1958.
Ser. 8, Vol. 1, No. 20.

Bakh,

The pamphlet presents the problems of meteoric danger, wei htlessness,
ABSTRACT:
There is also information
hypoxia, space suits, acceleration and water and food.
concerning Sputnik 2 and the dog, Layka.

I
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1953 [ETERMINAIIO'4 OF THE MOST DESIRABLE RIDGE PATTERN
F.H. & L.J. Pctti
FOR PILOTS' PROTErIVE: HELM1TS
,exonautical Miterials Laboratory, Naval Air Matrial Center, Philadelphid, Pa.)
ASTIA AD 30 501
Dec. 9, 19'3
-AXL NAM AE 4407 , Part I
nair,

ABSTP" ': Helmet shells having 6 designs were prepared and tested under static
The plain shell appeared to be the most resistant
and c .. tic (impact) loads.
to impact loading, but was the least resistant to static loauling; sandwich or
A dynamic (.mpact)
semi-sandwich construction may improve the properties.
shells than a statichelmet
evaluating
of
method
test is considered a better
Intersecting ridges
ridgea.
sharp
over
preferred
are
ridges
Rounded
load test;
The pendulum-Impatt-high-speedtend to deleteriously localize the stresses.
camera procedure, developed during this investigation, is a satisfactory method of
conducting impact tests.

,42
1961 THE ESTIMATION OF BODY MEASUREMENTS OF BRITISH POPUIATION
Barkla, D.
IN RELATION TO SEAT DESIGN
Ergonomics 4(2):123-132, April 1961.

ABSTRACT:
The principal published information on human dimensions relevant
The populations surveyed comprise
to seatdesign is brought together.
Estimates of the measturements
British, Swedish, and American individuals.
of young British adults are derived from the data and applications made to
seat design.
(Tufts)
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Feb. 1942 REPORT ON PRONE PILOT INSTALLATION IN THE MODEL XSD2U-3
Barnaby, R. S.
Rept. no. M-H 268,
(Naval Aircraft Factory, Philadelphia, Pa.)
AIRPLANE.
24 Feb. 1942.
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PILOT EJECTION SEAT ACCESSOkICS
Barnes, Richard W. 1946
Serial No.
(Personal Equipment Laboratory, Army Air Forces)
ASTIA ATI 179 496

A9STRACT:

TSEAP-7-9-482

Experiments were conducted using various parachutes

for the following

To deteirmtne a ,N',thod to prevent tumbling of the ejection seat; to
urprses:
a
method for insuring rositive separation of occuant and ejection
deterr'mine
seat at a certain point on the seat traj(c tory; to determine a method fcr
decreasing the minimum safe bailout altitude in aircraft equipped with an
ejectioa seat; and tn determire a methodr fvr the interim use of standard parachutt
Ll all altitudes, and at speed% up ta 600 miles per hour.
wJ.th an ejection spat,
A description of the guide burfaze parachute to be inhutalled on the ejection
seat is given in this report.
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1951 UNITED STATES AIR.FORCE PARACHUTE HAND)BOOK (Air Material
Barnes, R. W.
Equipmient Lab. Parachute Branch, WrightCom•,and, Engineering Div.
ATI
Revised. March 1, 1951.
27, 1947;
April
Ohio)
AFb,
Patterson
35532.
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1954
Bartlett, R. G., Jr., V. C. Bohn, C1 R. H. Helmendacih
Proc. S.,c. Exp.
TO ADAPT TO STRESS OF LIGHT RESTRAINT.
395- 396

ABILITY OF RAT
Biol. Med. 86:

was
Ability of the albino rat to adapt to stress of light restraint
ABSTRACT:
one
(for
Rats were able to adapt to the stress of restraint
investigated.
of wire mesh so that they did he,. become hypothermic when
cylinder
a
in
week)
The possible rules of emotional adaptation
exposed to the stress in the cold.
these
and adrenal cortical activity in producing the increased resistance to
(Author)
stresses are discussed.
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1956
Bartlett, R. G.
INDUCED (EMOTIONAL)
May 1956.

~

STRESS ADAPTATION AND INHIBITION OF RESTRAINTJ. Appl. Physiol. 8(6):661-663.
HYPOTHERMIA.

From the data presented, three general conclusions may be drawn
ABSTRACT:
ability to adapt to the dual stresses of cold and restraint;
on the rat's
(a) the rapidity of this adaptation suggests that a familiarity or emotional
component may be -involved- rr the process; (b) there is a fairly rapid loss
of the adaptation if it is not 'reinforced' by the application of the stress;
(c) adaptation to stress may protect against the body temperature drop in
This is suggested by the
this restraint-induced (emotional) hypotermia.
observation that repeated exposures of the rat to the stress' of forced muscular
activity as well as adaptation to cold and/or restraint inhibit this hypothermia.
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EFFECT OF RESTRAI'NT ON ALTITLIk.
1959
Lartlett, R. G. "& P. 0. Atland
IN ThE RAT.
J. Aprpl. Physiol. 14(3):395-396, May 1959.

TOLERANCE

Young adult male and female Sprague-Dawley rats were exposed to a
ABST&ACT:
'he exposure
both with and without restraint.
iimulatcd altitude of 33,500 ft.
The
animals.
was begun ircoediately upon the restraint of the experimental
controls.
nonrestrained
the
did
than
restrained animals died significantly sooner
emotional
and
consumption
oxygen
temperature,
The possible relation of colonic
It is suggested that
tolerance is discussed.
stress to the decreased altitioe
for convenience
restraint
of
use
the
in
caution
for
the data serve as a warning
experiments.
tolerance
in altitude
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Bartlett, R. G.
1962 DESIGN CONCEPTS FOR DOME TYPE HELMET IMPROVEMENTS
iNaval School of Aviation Medicine, Pensacola, Fla.)
Project no.
MR005.13-3100,
Subtask 6, Report no. 4, June 13, 1962

ABSTRACT:
the design concepts for a modification of the dome-type (neckseal) helmet are presented.
The modified helmet is designed to:
(1) prevent
fogging. (2) conserve breathing oxygen stores, (3) provide crash protection,
(4) cor'.rol the added a
wrIce! dead spt!ce for CO accu-nulation, (5) anmeliorate
The
or prevent hyperventilation, and (6) humidify the dry inspired2oxygen.
use of the device is option 1 and it may or may not be used on any time
schedule during the flight.
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Bartlett, R.G.
1962 A STUDY OF CO BUILD-UP WITH A NECK SEAL SUBSTITUTED FOR
THE FACE SEAL IN THE FULL PREShURE SUIT HELMET
(Naval School of Aviation Mat.icine, Pensacola, Fla.)
Project no. MR005.13-3100,
Subtask 6, Report no.
1, June 8, 1962
ABSTRICT:
Breath-by-breath CO
revels -ere compared for two seal configurations:
the fice seal now used in b th the Air Force and Navy pressure suits (advantages,
smallnoss of dead space and of rebreathing, facilitating delivery of dry oxygen
in a numb5er of fine streams over the face plate eliminating Fogging of the
aviator's vision, but req,,izing personal fitting
for reasonable comfort and
restricti-...of
head movement) and the neck seal (which would el't.i4nate the
undesirable aspects of the face seal provided no dead space or CO 2 problem is
created).
The pCO 2 measurements revtaled zero to 1.57. difference in CO 2

levels with the face seal a d the neck sial.
Such differences should not disqualify the neck seal for further consideration.

-
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Bartlett, R. G., Jr.
1963
DESIGN CONCEPTS FOR DOME TYPE HELMET IMPROVEMENTS.
Aerospace Medicine
34(3):213-217, March 1963

ABSTRACT:
The dome type (neck seal) helmet offers several advantages over
the face seal (Mark IV) helmet in ternis of allowing free head movement,
providing potentially better head cooling, and permitting the removal of the
uncomfortable face 'seal.
The dome type helmet, however, brings its own problems
"Vle increlsed dead space, the lessened crash protcction, and the rapid fogging
in the cold with the much enlarged visor area are the more acute problems.
The design concepts for a modification of the dome type helmet are, presented.
The modified helmet is designed to:
1) prevent fogging, 2) conserve breathing
oxygen stores, 3) provide crash protection, 4) control the added anatomical
dead space for CO accumulation, 5) ameliorate or prevent hyperventilation,
and 6) hunmidigy tee dry inspired oxygen.
The use of the device is optional
and it may or may not be used on any time schedule during the flight.
(Author)
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Barwood, A J.
.1953
EMERGENCY ESCAPE AND SURVIVAL
In "Discussion on Survival and Rescue",
Proceedings Royal Society of
%'":-oinp
46(7):523-526

ABSTRACT:
This paper is one of a series devoted to the problems' of survival
in aviation, particularly at altitudes over 40,000 feet.
The author discusses
the conditions which must be satisfied in order to ensure the maximum chance
of survival during and after escape from aircraft.
Considerations of survival
must influence the design of aircraft, of dloting,, of protective devices used
by crew members, of escape mechanisms, and of auxiliary equipment, e.g.,
automatically opening parachutes and survival packs designed for any kind of
global surface.
Survival in isolated areas or under conditions of'extreme
cold presents particular prcblems as far as accessory equipment is concerned.
The author elaborates on the type of gear which should be packed for flights
over each of theie specific areas.
Training of aircrew personnel in the use
of survival eq-ipment under each of the various conditions is considered an
important factor in survival.
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Barwood, A.J.
1962 THE MAINTENANCE OF CORRECT EJECTION POSTURE
Paper:
33rd Annual Meeting of the Aerospace Medical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962
ABSTRACT: The high ircidence of mild back injury during otherwise successful
ejections, and the increasing incidence of such back injury with the improvement
of ejection capability, prompted investigation into the probable cause of such
injury.
The geometry of harness systems was studied and th, techniques for
adjusting such harnesses were investigated.
The typical back injury in the
region of T-10--L-2 indicated that posture appeared to have a direct relation
to such injury.
Means of maintaining an acceptable posture were therefore
investigated and ultimately modifications for all types of harnesses were
proposed.
Inaiially these were tried experimentally and have produced marked
improvement in whole body restraint, and have, at the same time, made the harness
system more comfortable.
The moulding of the seat top and back to the mean
,Iatomnical profile of aircrew has also been attempted, resulting in the maintenance of an improved ejection posture and very considerable improvement in comfort
and acceptability -- a factor which might well be applied to conventional seat
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1957
INTERNAL BALLISTIC DESIGN AND TRA..LC!3RY AiNALYSIS O0 A
cY:.:I:~'Lr-T EJECTIO~! SEaT.
fl'.al
e%4ac Test Station)4
China Lake. Calif.) NAVORD rept. no. 5433.
ASTIA AD-150 906.

Bary, J.L.

ABSTRACT: The problem of safe escape of a pilot from a disabled plane is
discussed in general, .and a rocket-assisted ejection seat is considered as a
solution. Two tentative internal ballistic designs are presented.
Equations
are developed for the motion of an ejection seat after it leaves the plane.
Graphs are included showing thrust-time curves, seat trajectories, forces on
the pilot, aerodynamic drag, and physiological acceleration limits.
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AN INVESTIGATION OF SEAT DESIGN FOR
1945
Baumunk, D.B. and H.L. Walpole
(Douglas Aircraft Co., Inc., Santa Monica, Calif.)
COMBAT AIRCRAFT.
Rept. No. ES 6950.
Nov. 1945
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EXAMINATION OF NYLON SEAT HARNESS WEBBING.
1958
Bayley, C. H. & M. Mitton
-National Research Council, Washington,
Sciences
of
AcaJemy
(National
D. C.)
NRC Rept. No. C.81-58S
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Bebout, R. W.
1961
DESIGN, DEVELOPMENT, AND FABRICATION OF' SIX (6) PROTOTYPE
MODEL MISSION COMPLETION FULL PRESSURE SUIT ASSEMBLIES.
(B. F. Goodrich
Aviation Products, Akron, Ohio) Monthly Engineering Rept. No. 20, 1 Jan. 31 Jan. 1961; Contract NOas 59-6199C, I Feb. 1961. ASTIA AD-252 658L.
ABSTRACT:
The sixth and final suit to be delivered on this contract will be
used for Project "Strato-Lab High #5".
This suit, designated XN-14, will be
delivered to A.C.E.L. the first week of February and the mating helmet, XNH•14,
one week later.
(AUTHOR)
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Beck, A.I., and G. Hildebrand
SAE Journal, 66(10):67-69.

1958

NEW OPEN EJECTION SEATS.

ABSTRACT: A vcri-able crash program has been conducted by the aircraft industry
and the military to fill
thE i-nediate need for extending the usefulness of the
open ejection seat escape system. A group of Air Force contractors joinee
together to form the Industry Crew Escape Systems ComMittLCe, known as ICESC,
in an effort to accelerate this endeavor.
Accomplishments in fulfiiiing '-he
essential design requirements have been made in the following fields: ejection
acceleration and separation; dynamic stability; deceleration and windblast;
high altitude; high temperature; low altitude; And landing and post landing
conditions.

39
Beck,

A.I.
(Paper,

1958
ESCAPE SYSTEMS: A METHODOLOGY TO MEET THE NEEDS.
SAE Meeting 29 Sept - 4 Oct. 1958.)
S.A.E. Preprint No. 9'C.

ABSTRACT:

Relative advantages and disadvantages of open ejection seats and
Optimum design criteria for the open ejection
seat type are presented.
Essential requirements of an escape capsule are
given.
escape capsules are discussed.

I
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Beck,

PROBLEMS INVOLVED IN PROVIDING PROTECTION
1959
A.I., & B. Cooper
FOR AIRCRE'WAN DURING ESCAPE> (Iaper, Aero Medical Association,
Statler Hilton Hotel, Los Angeles, April 27-29, 1959)

ABSTRACT: The problem areas concerned in providing adequate protection for
aircrewmen prior to and during escape sequences from perforn'.ance aircraft
are complicated by the ,physiologic considerations and the physical nature
of the escape itself. The human limitations to imposed forces, 'both initial
and sustained, ard the method used to eliminate and/or reduce them will be
Pertinent data resulting from sled test runs and crew escape
presented.
studies will be discussed using actual filmed sequences of research effort.,
The presentation will consider the present state-of-the-art of the crew
escape systems .and will present the problems yet to be solved to produce
Factors such
reliable escape potential for proposed new weapons systems.
altitude
equipment,
personal
sequences,
time
restraints,
as positioning,
and zpeed and related problems will be reviewed and possible solutions
offered to meet the demands arising from the ever expanding flight envelopes
( J. Aviation Med. 30(3):174, March 1959
of the most modern w•a'pons systems.
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PASSENGER SEAT DESIGN AS APPLIED TO THE CONVAIR 880.
1959
Beckett, L.C.
(Paper, The American Society of Mechanical Engineers, Aviation
Conference, Los Angeles, Calif., 9-1,2 Mar. 1959)
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Beckman, E.L., O.L. Slaughter & E.I. Wood 1955 MEASURE-ENTrS TO EVALUATE THE
EFFECTIVENESS OF THE FULL PRESSURE HALF SUIT IN APPLYING EXTERNAL PRESSURE
TO THE BODY
(U.S. Naval Air.'evelopment Center, Aviation Acceleration Lab., Johnsville, Pa.;
ASTIA AD 62 492
21 March 1955
NADC-MA-5502
ABSTRACT: A series of experi-"4nts was performed on 5 hu-..in subjects in order
to ev.,luate the effects of applying, by means of an anti-blac.out suit, known
In each---increm(ents of external pressure to the body btlow the ziphisternum.
subject, during a short inflation period at i G, the pressure measured within
the G-suit. was compared to (I) the pressure measured between the suit and
the body surface, (2) the intrarectal pressure and, (3) the intra-esophageal
-........
It was found that the pressure increment at the body-surface,
pressure.
pressure
the
increment;
pressure
suit
the
of
was approximately 90 per cent
increase within the rectum was 40-65 per cent of the suit pressure increase;
and the rise in intra-esophageal pressure was approximately 3 per cent of the
These pressure changes within 'the body are interpreted
rise in suit pressure.
as aiding the venous return to .the heart.

......

.

.
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Beckman,

E.,

D.C. McNutt,

& J.S.P. Rawlins

1958

USE OF THE STANt'ARD

EJECTION SEAT SYSTEM AS A 1,EA.NS OF ESCAPE FROM SUBXRGED AIRCRAFT.

(RAF, Institute of Aviation Medicine,
ASTIA AD 201 166
May 1958.

Farnborough)

FPRC 1049,

ABSTRACT: A programn-rn
of research into the problems of escape from ditchcd
The programme has include.d
aircraft has been undertaken at Lhis Institute.
in assessment of the feasibility and advisability of using the standard
Martin Baker ejection seat system as a means of escape from submerged aircraft.
Although the problems relating to underwater ejection have not been ,completely evaluated, we think that sufficient pertinez.t information has been
accumulated to justify a preliminary report s¢ that the resLlts of the
trials to date can be made available to aircrew.
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Beckman, E. L., J. Rawlins, and D. McNutt
1958 AN I:Vý-ESTIGATIO:N 1INTO
THE. FEASIBILITY OF USIN;G T:E STANDARD £JECTION ,SEAT SYSTEM FOR

UNDERWATER ESCAPE FROM DITCHED AIRCRAnr.
(Paper, M'eting ( f Aero
Medical Assoc., Statler Hotel, Washington, March 24-26, 195•)
A"'STRACT:
An investigation into the fvasibility of using the ejection
seat systcn as a means of escape from ditched aircraft has been carritd
out at water depths down to 34 feet.
An evaluation was made of the :-4ast
pressure, accelerations, drag and decompression loads which wo Jld act Ut:on
the pilot in using the ejection seat under water., The physiologic acceptability of these loads when acting singly and combined were then evaluated
clinically be experienced subjects.
The function of the automatic release

mechanisms were .so observecd.
Simulated escapes from submergedaircraft
utilizing standard pilot survival equipment and ejection seat equipment
were then carried out.
J. Aviation Med., 29(3):229, March 1958.
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Bcckran, E.L., D.C. McNutt, & J.S.P. Rawlins
1959
AN INVESTIGATJON INTO
THiE FEASIBILITY OF USING TIlE MARTIN BAKER EJECTION SEAT SYSTEMS kOR U-NDERWATER ESCAPE FROM DITCHED AIRCRAFT.
(RAF,
Institute of Aviation Medicine,
Farnborough)
FPRC Rept. 1076, Aug. 1959.
See also Aerospace Medicine 31(9):715-732
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Beckman, E. L., D. C. McNutt and J. S. P. Rawlins
'1959
ESCAPE FROM
DITCHED AIRCRAFT.
111.
AN INVESTIGATION INTO THE FEASIBILITY OF USING
TH1E SIA,%DARD MARTIN-BAKER EJECTION SEAT SYSTEMS FOR UNDER WATER
'ESCAPE FROM DITCHED AIRCRAFT
(Flying Personnel Research Committee (Gt. Brit.).
Rept. no. FPRC 1093
July 1959
ASTIA AD 243 787
ABSTRACT:
Investigation of the problems of escape from ditched aircraft has
been in progress at the RAF Institute of Aviation Medicine, Farnborough, for
several years. It was early esiablished that the standard Martin-Baker
Ejection Seat System might be used for esc'ipe from a submerged aircraft with
reasonable safety. Because of the importance of this information to naval
aviators, a preliminary repoLt was issued presenting the possible advIntages
and hazards of using the ejection seat system for escape from a ditched
aircraft.
Further investigations and evalukition of the original data have
permitted a more accurate assessment of the problem., The results of these
studies together with the condlusions which are indicated on the basis of
this further knowledge are presented.
The conclusions are in general
agreement with previous ones, i.e. that the use of the ejection seat system
is to he rccoamnended as a means of escape from a submerged aircraft.
Ejection
t1,ro:gh the canopy is recommended for aircraft with frangible canopies.
The
inherent dangers of injury when using the ejection seat under water 're
accepted as a reasonable risk for a life-saving procedure.
Recommendations
are made for modifying the present ejection seat systems so as to improve their
performance under water and to decrease the danger to the aircrew in the
use of the equipment.
(Author)
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Beckman,
E' L.
1959
ESCAPE FROM DITCHED AIRCRAFT.
IV.
EVALUATION
OF THE FACTORS WHICH AFFECT SURVIVAL 1N A DITCHING ACCIDENT IN CURRENT
OPERATIONAL AIRCRAFT WITH RECOMMEDATIONS FOR INCREASING THE RATE OF
SURVIVAL
(Flying Personnel Research Committee, Great Brit.)
Rept. no. FPRC 1094
March 1959
ASTIA AD 243 788
ABSTRACT:
Despite the high order of efficiency which has been evolved in
naval carrier operations, a fraction of one per cent of the launches and
landings still
end in a ditching accident.
In the past, approximately half
the aircrew involved in these accidents lost their lives.
The ikoyal Air
Force Institute of Aviation Medicine has carried out an extensive seiies
of investigations into the factors which affect survival from a ditching accide.nt-Themeth ods-hy wh ich-ties e- facto rs-I&imt
uzv irala
r
eviewean
their significance is discussed.
The probability of aircrew making a safe
escape after a ditching accident by using manual escape procedures is assessed:
these procedures are shown to be inadequate for escaping from modern jet
aircraft, and the use of the ejection seat to assist escape from a sinking
aircraft is evaluatedand recommended.
A research programme is proposed for

/
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accumulating, data on ditching accidents; this includes the measurement of
accelerations to which the aircrew are subjected during ditching and the
measurement of the, sinking characteristics of aircraft when subjected to
realistic ditching conditions.
The results obtained should permit an accurate
evaluation of the effectiveness of the present methods of escape from ditched
aircraft. An engineering development programme is proposed for -providing a
buoyancy system for the entire airframe in some cases, for the ejection seat in
others, and for modifying the ejection seat firing system so as to ensure that it
functions under water in additon to ,providing a slower ejection velocity, when
used for escape from a ditched aircraft.
(Author)
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Beckman, E.
1960
A_ýNNVESTIGATION INTO THE FEASIBILITY OF USING THE STANDARD
MARTLN-BAKER EJECTION SEAT SYSTEMS FOR UNDERWATER ESCAPE FROM DITCHED AIRCRAFT.
Aerospace Medicine, 31 (9):
715-732.
ABSTRACT: The increase in the density of jet aircraft and the introduction of
the pressurized cabins in military aircraft have increased the mortality rate
from ditching accidents at sea and have therefore increased the significance
of ditching to Naval aviators.
The advantage to be gained by using the ejection seat system for escaping from
a ditched aircraft was established by a Royal Naval pilot who escaped from his
submerged, dit~chtd aircraft by use of the ejection seat.
Investigations were
ther'efore undertaken to evaluate the use of the ejection seat as a method of
escape from submerged aircraft.
It has been determined that the acceleration
and drag loads, the blast pressure, and the rapid pressuro changes due to the
trajectory of the seat to which a pilot would be subjected in using the MartinBake, MXiark 1,,2, 3, 4 or A.5 ejection seat-gun systems are within the human
tolerance limits for an emergency escape procedure.
Ejection through the canopy
is also recommended for escape from submerged, ditched aircraft with frangible
canopies.
The inherent dangers of injury from striking the canopy when ejecting through the canopy auring escape from a ditched aircraft are considered to
be within the accentable limits for a life-saving procedure.
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Beckman, E.L.
1960 CHANCE VOUGHT AIRCRAFT COMPANY, INC. F8U PILOT CAPSULE:
FFASIBILITY STUDY OF
1.S. Naval Air Development Center, Johnsville, Pa) NADC-MA-L6036 Oct. 18, 1960
ABSTRArT: The evaluation of the feasibility of ut
izing an explosive shaped
charge for 'separating the cockpit section of an Fbu aircraft from the remaining
fuselage section was carried out by the Chance Vought Aircraft Co. and the Jet
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This report
Research Center between 25 June 1958 through 11 January 1959.
relates to the medical aspects of a test conducted for the Naval Weapons Laboratory to determine the effectiveness of the linear shaped charge in separating the
cockpit section from the remainder of the fuselage when the fuselage was immersed
in water.
It is concluded that the over-pressures measured within the cockpit
and on the water above the canopy during severance of an F8U fuselage by use of
linear shaped charges were within the limits of hu-nan tolerance under conditions
of this experiment.
The magnitude, rate of application of acceleration, and
displacement of the ejection seat guide rail were of such magnitude that if they
were transmitted through a seat to a pilot, the load would be expected to cause
severe damage to the pilot's back with incapacitation and permanrnt injury. The
damage to the cockpit canopy and to the capsule structure as a result of the overpressure of the explosion and distortion of the airframe were such as to render
the cockpit uninhabitable to a pilot who was not supplied with accessory breathing'
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Beer,

M., R. M. Jayson, V. E. Carter & F. H. Kresse
1961
SURVEY OF ESCAPE
TRAINING IN THE AIR FORCE
(USAF Behavioral Science Lab. & USAF Aerospace Medical Lab., WrightPatterson AFB, Ohio) (Proj. 7222, Task 71748)
WADD TR 60 792, March 1961

ABSTRACT:
To study the effe.ctiveness of the present U. S. Air Force ejection
training program, the following sources were canvassed for relevant information:
literature on ejection training, training films, aircrew personnel, training
instructors, and accident statistics. Questionnaire data were obtained from
all personnel who had ejected successfully during a stated period and
standardized direct interviews, based on the questionnaire, were administered
to all personnel in a Fighter Interceptor Squadron.
On the basis of an analysi4
of the information, specific deficiencies in training procedures, training
media, and content of the program were indentified.
Recommendations were
included.
(Tufts)
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Benuitt, A.
1959
DEVELOPMENT OF A PROPELLANT ACTUATED DEVICE CATAPULT,
AIRCRAFT PERSONNEL, T18. (Frankford Arsenal, Research and Development
Group, Philadelphia, Pa.)
Memorandum Report No. M59-38-1, WADC TR 59-305.
ASTIA AD 233 485.
Jan. 1959.
ABSTRACT:
This report details the design, development, and fabrication of
the T18 personnel catapult.
The T18 catapult differs from the conventional
catapult in that it is the first to use the high-low ballistic principle
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in conjunction with a temperature-sensitive nozzled cartridge.
In this system
the propellant burns at a high pressure in a small chamber from which the
gases are metered at optimum pressure to the ,.atapult tubes.
Used in conjunction with the temperature-sensitive nozzle on the cartridge, it is capable
of producing optimum performance characteristics throughout the temperature
range of -650 to 1600 F.
The T18 catapult project was terminated after partial
final evaluation test firings.
It was concluded that the separation velocity, acceleration, and ejection
height exceeded corresponding performance characteristics of the, X3 catapult
at -65 0 F; at 70°F, performance of the T18 is comparable to that of the M3;
It is
however, at 1600F, the rate of change of acceleration is too high.
felt that, further development could bring the rate of change of acceleration within the allowable limits.
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Benneche, R.A.
1948
WIND TUNNEL INVESTIGATION OF T711 STABILITY C11ARA(T7ERISTICS OF A 1/12 SCALE MODEL OF THE PILOT EJECTION CAPSL7LE OF THE MODEL
XP-92 AIRPLANE IN THE CVAC 4 FT WIND TUNNEL (Consolidated Vultee Aircraft
Corporation, San Diego Division, San Diego, Calif.) CVAC Test {:27.,
3 May 1948.
ASTIA ATI 54 176.
ABSTRACT: The 13.124 inch capsule consisting of the entire ,portion of the
fuselage ahead of the break station is statically unstajble at angles of
zero pitch and yaw.
The capsule can be made marginally stable by shortening
the inner body length to 6.54 inches.
The stability of the capsule with aft
stations of inner body and outer shell corresponding will be improved by
rembving a portion of the forward part of the outer shell.
The stability of
the capsule in pitch will be improved by incorporating a portion of the airplane wing into the capsule design. The stability of the capsule in yaw will
be improved by opening the nose wheel doors. The optimumn combination of the
effects of 3,4, and 5, will result in a capsule which is stable in pitch
but unstable in yaw.
To obtain stability in yaw it will probably be necessary
to redesign the nose wheel doors, preferably combining them to make a single
large door; cr to use a stabilizing device such as a small vertical fin or a
trailing parachute.
It is planned to investigate the effect of capsule stabilization by means of a parachute.

I
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Benson, A.J. & B.F. Tindall 1961 ACCEPTABILITY OF SPIN DURING STABILIZED
FALL FOLLOWING EJLC'ilON IN A FULLAND 4-G SEAT
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC Memo No. 169, Nov.

1961

ABSTRACT: A pattern of rotation (simulating that 'which subjects experience in
the Fulland 4-g ejection system from about 38,000 feet) is investigated a s it
related to nausea and vomiting.
Twenty-eight subjects (11 aircrewmen, 1
experienced parachutist, and 16 laboratory staff members) were subjected to the
simulated pattern in the laboratory on a turntable. All subjects kept their
heads still
during the experiment.
None of the subjects vomited, four had
symptoms of nausea -- only two of these severe.
Aircrewmen using this ejection
seat system should be instructed to move their heads as little
as possible
during the angular motion.
IAerospace Medicine 33(11): 1404, Nov. 1962)
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Benson, V.G.
1961
AEROSPACE MEDICAL ASPECTS OF U.S. NAVY MANNED
BALLOON FLIGHT OF 4-MAY 1961 STRATO-LAB HIGH NO. 5"
(U.S. Naval Air Development Center, Aviation Medical Acceleration Lab.,
Johnsville, Pa.) NADC-MA 6208,
20 Aug. 1962.
ASTIA AD 285575.

ABSTRACT: This paper presents medical considerations and results pertinent
to the Strato-Lab High No. 5 balloon flight during which two naval officers
reached a record altitude of 113,733 feet in an open gondola while wearing
the Navy-Mercury full pressure suits. The flight provided means for testing
(1) the complete capabilities of the full pressure suit for a prolonged period
of time in an actual space equivalent environment and (2) biotelemetry methods
for measuring the physiological reactions of the subjects.
The operation and
functioning of the full pressure suit and the performance of the pilots during
the flight is discussed. The temperature control capability provided by the
venetian blinds system in the gondola is examined and the physical status of
the pilots, as indicated by bio-instrumentation data, is summarized.
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Benton, R. 1943 PiLOTS' HEAD SUPPORT.
Merzo Rept. No. ENG-49-695-38 (USAF,
4 Nov. 1943 ASTIA AD 39 862.

AmC,

Wright-Patterson AFB,

Ohio)

ABSTRACT:
The purpose of this publication is to report examination of
a pilot's head support sent to the Aero Medical Laboratory by Avion,
Incorporated.
The following undesirable features of the head support which
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was sent may be pointed out: The metal ring inserted in the ear phone socket
would: (1) Prevent secure seating of the earphones in their proper places.
(2), Completely destroy the acoustical qualities of the earphones assembly
by replacing a sound absorbing material with a sound conducting material.
(3)
Be the least desirable location for a stress-bearing structure from
the standpoint of intercommunication. (4)
Perhaps pull out of a seating
as insecure as relatively soft rubber.
As a result of the tests, it was
concluded that the head support, as constructed, is not satisfactory for
its purpose.
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Benzinger, T.
1946
PHYSIOLOGISCHE GRUNDLAGEN FUR BAU UND EINSATZ VON
STRATOSPHARENFLUGZEUGEN. (Physiological Basis for the Construction and
Use of Stratosphere Airplanes.
(Hdq. Air Materiel Comnand, Wright Field
Dayton, Ohio) Translation Report No. F-TS-467-RE,
Oct. 1946.
ASTIA ATI 25545
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Berg, C. Rt., et al.
1958
SEATS
(Hardman Tool & Engineering Co.,

Los Angeles, Calif.)

July 21,

1958
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The Berger Bros. Co.
1946
THE STORY OF THE G-SUIT
(New Haven:- The Berger Brothers Company, 1946)

ABSTRACT:
A pamphlet including a reprint of an article by D.N.W. Grant
published in Flying, Sept. 1945, with additional text and illustrations by
the Berger Brothers Co.
Discusses effects of acceleration, particularly
blackout.
Traces the development of anti-blackout apparel from World War I
through the end of World War II, emphasizing U.S.,Canadian and British
developments.
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Bergeret, P., ed.
1961 ESCAPE AND SURVIVAL: CLINICAL AND BIOLOGICAL PROBLEMS
IN AERO SPACE MEDICINE
AGARDograph No. 52
(New York, London, Paris: Pergamon Press, 1961)
ASTIA AD 261 881
ABSTRACT: This collection of monographs is published for and on behalf of
AGARD NATO (Advisory Group for Aeronautical Research and Development, North
Atlantic Treaty Organization).
Contributed by experts in the field, the papers
discuss various aspects in the study of clinical and biological problems in
4LO sp,•ce nedic!ne on the s,'bject of escape and survival.
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Beresford,
Prod.

T.
Eng.,

1959
RECOVERY FROM SPACE.
30(12):17-19 , 23 Mar. 1959

ABSTRACT: Discusses problems of recovering manned Litellites and their occupants
from space and some of the tests and devices being designed to aid in their
recovery.
Discusses the heat problem,, the altitude at which recovery apparatus
should be employed, the control of vehicle orientation upon landing to facilitate the work of rescue teams, and the reduction of landing impact.
The heat
of re-entry may be studied with high-altitude windtunnel tests;. an automatic
triple-control recovery system such as that designed by Northrop Aircraft Corp.
seems most feasible; the vehicle can be positioned with ground-actuated retrorockets; final impacts can be softened by use of airbags or honeycomb decelerators also designed by Northrop.
Recovery might also be effected by a variatior
of Northrop's Skysail parachute.

81
Bernardini, A.T.
1959
THE NEED FOR RADICAL DEVELOPHENT OF RESTRAINING
DEVICES FOR MANNED FLIGHT.
(Paper, Aero Medical Association, Statler
Hilton Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: Today's "weapon system" has moved rapidly from the "aeroplane,"
through Lhe "aircraft" phase, and is heading for the "manned missile" development.
Each connotation depicts the evolution of manned flight. We have
arrived at a stage which demands a reappraisal of restraint concepts so that
resultant products of new thinking may rise, analogous to beneficial mutants
in nature,. in order to provide proper restraint for present and future manned
flight.
(J. Aviation Med. 30(3):175-176, March 1959)
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DEVELOPMENT OF PERSONrEL PROTECTIVE SYSTEMS FOR SPACE FLIGHT
1961
Berus, W. J.
AND EXPLORATION MISSIONS (B. F. Goodrich Aviation Products, Akron, Ohio)
Engineering Report No. 3, 18 July 1961 - 17 August 1961; Contract
*Monthly
NOw 61-0554-c. ASTIA AD-265 163L
The list of general movements or motions that may be requiru" cZ the
ABWSRACT:
Howeyer, work is
space craft crewman has not been ~ibstantially enlarged.
continiiin- to m•ke this list as complete as possible.
Potential environmental
The magnitude of these conditions
hazards inside the vehicle were investigated.
phase of this program
investigation
materials
The
determine.
is difficult to
a)Inner
j. (2) ar•c•a c-f erdeavor constitute this phase:
has beeki o'lAi.,2.
(AUTHOR)
layer, b)Shielding layer,and c)Outer layer.
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1962 DEVELOPMEN`T OF PERSONNEL PROTECTIVE SYSTEMS FOR SPACE FLIGHT
Berus, W.J.
5'ISSIONS
AND EXPLORATION
Contract NOw 61(B.F. Goodrich Aerospace and Defense Products, Akron, Ohio)
Covering Period April 18, 1962, through ',.y 17, 1962.
0554-c
ASTIA AD 283 613
Twelfth Monthly Engineering Report,
ABSTRACT: ,.r-l y-!,, is currently being coated with Teflon-Mgo in an attempt
Glass-rayon blend yarn is being wove,
to improve its reflectance properties.
log-creep fabric for pressure suit
high-strength
a
to
obtain
in an attempt
application.
,Emissivity studies are continuing in an effort o obtain a complete thermal
analysis of the present full pressure. suit as well as potential space suit
constructions.
This suit
Fabrication of the XGD-37 full pressure suit is 80%. complete.
will be delivered to ACEL during the week of May 21. 1962.
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*

Beson,

S....

DESIGN CONSIDERATIONS OF A BALLOON-BORNE
1958
E.E.
PRESSURIZED CAPSULE FOR'HIGII ALTITUDE BAILOUT STUDY.
J. Aviation Med. 29(7):516-525, July 1958.

ABSTRACT: The purpose of Project High-Dive was to determine how a man can
survive a parachute jump from 90,000 feet at fall velocities as high as 400
miles per hour, how stable his descent would be and if he could survive the
..
low temperatures and opening shock of the parachute.
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Beupre, F.J.
1947
PILOT EJECTION SEAT ACCESSORIES, UPWARD EJECTION
(Army Air Forces Materiel Command)
TESTS OF 3 NOVEMBER 1947.
Memorandum Report No. TSEPE-672-22B. ASTIA ATI-171669,

ABSTRACT: The purpose of these tests was to determine the operational charactez
istics of automatic safety belt and release assemblies, and seat and dummy
salvage parachutes, when used on upward ejection tests from a P-82B fighter
type aircraft.
As a result of the tests, it was found that the Cook Electric Aneroid-Timer
Actuator, in its present form, is not satisfactory from an engineering viewpoint.
The BA-15, 1-1/2 volt dry cell battery, when used singly, does not
!,:ve sufficient output to fire the present explosive bellows consistently.
The standard B-lO parachute, 24-ft. dfamet-r, is not satisfactory when used
as a dummy salvage parachute if opened at speeds above 200 miles per hour.
However, the dummy which was used in these tests was not of a construction which
would allow efficient operation of the safety belt and shoulder harness
assembly.
An ejection seat salvage parachute does not operate efficiently

.86
Bezreh, A.A.
EQUIP1YENT.

1961
ARMY EXPERIENCE WITH CRASH INJURIES AND PROTECTIVE
(Paper, Symposium on Biomechanics of Body Restraint and
Head Protection, Naval Air Material Center, Philadelphia, Pa.,
June 14-15, 1961)

ABSTRACT: Reports data representing some features of Army experience, as a
user of light fixed wing aircraft and of helicopters, with respect to crash
injuries and protective equipment.
Because of the performince characteristics
of Army aircraft such as relatively low speed, most accidents, approxi.mately
97%, are theoretically survivable.
However, far less accidents are actually
survived. The development and incorporation of crashworthiness characteristics
and improved personal protective equipment, therefore', is of crucial importance
if the discrepancy between survivable and survived accidents is to be eliminate
Some statistical findings are given which illustrate the effectiveness of items
of personal protective equipment.
Injury patterns are given with respect to
injury severity, type, and location; and a comparison between fixed wing and
rotary wing injury patterns reveals no striking differences, except that
'njuries incurred in helicopter accidents appear to have been somewhat more
when used in the position of a seat type parachute.
The dramatic effect of post-crash fire upon mortality is illustrated
statistically. Although only 5.77 of all major accidents, both fixed and
rotary wing, were complicated by post-crash fire. this relatively small
percent of accidents accounted for 49.6% of all fatalities, pointing out
the serious need for crash-resistant fuel systems.
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Bierman, H.R.
1945
STATIC LOADING TESTS OF LAP SAFETY BELTS AND
SHOULDER HA=ESSES (NAF 1201-1)
(Naval Medical Research Institute,
Bethesda, Md.)
Research Project X-630, Rept. No. 2, 27 Oct. 1945.

ABSTRACT:
Three lap safety belts and shoulder harness assemblies mnide by a
different company than the con~concerned in Report No. I of this project
were stretched longitudinally by static
loading to the point of failure.
loads of from 2430 to
Failure of the lap safety belts occurred when static
3350 pounds were applied.
In two. belts the metal connectors failed, while
in the third the webbing tore, at the point of attachment to the female buckle
fitting.
The failure of the lap safety belts under static
loads occurred
about the center connecting buckle but at a different point than in previous
tests.
Six shoulder harness straps were tested by stretching longitudinally
under s'tatic loading to the point of failure.
The webbing of five harness
straps failed at loads of 8Zu to 1180 pounds.
Tne sixth strap slipped at
the adjustment buckle'and was not tested to the point of destruction.
No
metal part failure occurred during these tests.
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II.R. & V. Larsen
1946 SBierman,
DISTRIBUTION OF IQACT FORCES ON THE IRZNN
TH1ROUGH RCST7;AINING DEVICES
•aval Medical Rvscarch Inst., Bethesda, Md.)
Proj. X-630, Rept. No. 4
March 21, 194'6

ABSTR.\CT:
The distribution of impact pressures transmitted to'the hhm.In body
through the regulation shoulder straps and seat belt of aircraft has buen
investigated.
The seat belt exerts a maximal impact pressure to the body at
the umbilicus through the center of the belt.
Maximal impact pressures are
exerted by the shoulder straps to the body at the clavicular areas.
An improved
design of the prusent restraining devices in aircraft allowing a more equal
distribution' of thie impact pressures on the body ir.•y permit intrea!ed tulerance
to such pressures.

B9
Bierman, H.R., et al.
1946 THE PRINCIPLES OF PROTECTION OF THE HUXAN BODY AS
APPLIED IN A RESTRAINING HARNESS FOR AIRCRAFT PILOTS
- .aval Medical Research Institute,
10 May 1946
NOTE:
CP
P&S 4.24na

Bethesda,

Md.)- ---Proj-ý--X--630;- R-ept. No.6--,

ABSTRACT:
A restraining harness for aircraft pilots has been developed which
has successfully protected volunteers against 2500 foot-pounds delivered on

f
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This impact
the impact decelerator by dropping a 500 pound weight five feet.
harness is
semi-rigid
a
in
enclosed
dummy
a
force expended in 0.15 seconds on
gages.
by
strain
measured
as
peaks
featured by 10,000,pound
The factors which contribute to the effectiveness of this harness are:
(b) Distribution
(a) Distribution of the impact load over a large body'4rea.
of the impact load to regions of the body best able to withstand high impact
elastic(c) Gradual rate of application of force due to high initial
forces.
(d) Damping of small irregularities during the period
ity of the material.
(e) The property of the material to elongate inelastically when
of impact.
the applied force reaches a predetermined tolerable limit, permitting the
absorption of large amounts of energy.

a1

TEST AND EVALUATION OF EXPERIENTAL HARLNESS
1947
Bierman, H.R.
UNDER CONTROLLED CRASH CONDITIONS.
(Naval Medical Research Institute, Bethesda, Md.) Proj. X-630,
Rept. No. 11, 10 Apr. 1947.
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Billingham,

J.

and P.J.R.

Phizackerley

HK 2 AND MK 3 AIR VENTILATED SUITS.
(RAF Inst. Av. Med., Farnborough).

1956

A COMPARISON BETWEEN ThM

FPRC Memo 79.

Dec.

1956.

93
THE PHYSIOLOGICAL
1957
Phizackerley
Billingham, J. and P.J.R.
ASSESSMENT OF TWO AIR VENTILATED SUIT SYSTEMS FOR CANBERRA AIRCRAFT.
Mar. 1957.
FPRC Memo 81.
(RAF Inst. Av. Med., Farnborough).

94

Billingham,
MK 2.

J.

1957
and P.J.R. Phizackerley
(RAF Inst. Av. Med., Farnborough)

RAF AIR VENTILATED SUIT
Dec. 1957.
FPRC Memo 90.
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A .ASE RLPORT

1959 TRAUMA FOLLOWING EJECTION FROM JET AIRC.-rT•T
Bierman, E.O.
Am. J. Onhthalmol., 48 (3, Part 1): 399, Sept. 1959

ABSTRACT: A 34-year-old man, ejected from a jet aircraft at approxi.-L.tey
18,000 ft. at a speed of over 600 miles per hour (0.9 the speed of sounde,' sustained
a multiplicity of broken bones, subconjuntival hemorrhages, m.arkcd extravwsition
Exam'inations within
of the eyelids, and marked swelling of the face and lips.
no damage to the
revealel
later
months
two
and
a few hours after the accident
eye itself.

96'
PROTECTION OF AIRCREW AGAI:ST
1960
Billingham, J. and T.L. Hughes
THE HIGH CABIN TEMPERATURES WHICH MAY OC',UR IN PROLONGED SUPERSONIC
FLIGHT AFTER FAILURE OF THE CABIN COOLING SYSTEM
FPRC Rept. 1109, Feb. 1960.
(RAF Inst. Av. Med., Farnborough).

97
D
DE'Li.'.K ,,, OF I,'..
1959
Inc.,
(Wright -Air, Dtvc lopr cfnt Ct ;tc.r, W'ri,;ilt-PattLcror,
FLIGHT HELMET LINER.
AF3, Ohio) WADC TR 59-435, Oct. 1959.

Bjorkst.n Research Lahoratori,ý.

Various low-density plastic foam systcv'.s were evau.jtUiiu for suitA:;STRA.CT:
ability for a padding helmet liner providing maximuti:. co:,:.:,rt with grC.:_Ct
Means of fa.)ricating uniform an,..
protection against shock and, impact.

reproducible

liners by injection of fluid foam into mldl- were studiud.

A

liner was developed whic'h appears to meet specificat ion requirements fker
It consists o, a
comfort, protection, ease of application, and durability.
complete inner layer of a maximum comfort, open-cellcd, hydroph,,V ic,
urethane foam, integrally bonded to an outer layer of high-epergy, a,,rnt.
polyurethane foam which ýs thickest over the pari4rtal, Upper occi;pital, an;d
Density oi the
temporal areas and also provides chin area protection.
PolI'urethane
composite material is approximately 4 pounds per cubic foot.
combination
foam systems are shown to be capable of providing the ,Jsired
of properties for the application, utilizing techniques adaptable to production processing.
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Black,

H.W.

1944

CHRACTERISTICS OF A PRONE POSITION CONTROL

INSTALLATION IN A TG-6 GLIDER.
Patterson AFB, Ohio) Memo Rept.

(USAAF,

No.

Air Materiel Comr.and,

ENG-51-4561-1-9,

3 Aug.

WrigIt1944.
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Bloetscher, F. & G. W. Quaint
1954
GENERAL ANALYSIS OF THE PROBLEM
OF ESCAPE FROM AIRCRAFT
(Goodyear Aircraft Corp., Akron, Ohio) Rept. no. GER 5974
(US Navy Dept., Bur. of Aeronautics) (Contr. NOas 53-1014-C) 15 Mar.

1954

10(
Bloetschcr, F.
1956
DESIGN AND DEVELOPMENT OF A GENERAL PURPOSE
EJECTABLE SEAT-CAPSULE FOR SUPERSONIC AIRCRAFT.
PHASE II - FINAL REPORT
(Goodyear Aircraft Corporation, Akron, Ohio) GER 7669, R-1173,
BaAer Contrac,t No. Noas 53-820-c, 23 May 1956.
ASTIA AD 131966

SLU,.'%XRY:
An ejectable seat-capsule was designed by the Goodyear Aircraft
Corporatiomn in accordance with the Department of the Navy, Bireau of
Aeronautics, Contract No. NOas 53-820-c.
This contract was established by
the Bureau of Aeronautics as part of their program to develop safe means
of escape from aircraft traveling at supersonic speeds.,
The program for this design phase included the detail design of a capsule
which provides a safe means of escape from an aircraft traveling at M
1 at
sea level and M = 1.5 at 30,000 feet, ejection tests of full-scale dynamic
models, flotation tests, various structural tests, and a complete stressweight analysis.
The construction of the full-scale dynamic test models
necessitated the fabrication of many prototype components and the design and
fabrication of'a high-speed test sled for use on the Supersonic Naval Ordnance Research Track (SNORT) at the US Naval Ordnance Test Station (NOTS),
China lake. California.

101
B1o0n-,

W.J.
1959
EVALUATION OF CREW SEAT FOR COMFORT.
Lakehurst,
(Airship Test- & Development Dept., U.S. Naval Air Station,
N.J.) Navy, Bureau of Aeronautics Proj. Directive TED LAK AC 7075.1,
Final Repcrt, NAS Lakehurst 13-59, 30 July 195Q.
ASTIA AD 229 005.

,..2ThOc7: A i1cw crew seat for a comparative comfort evaluation was giv
>u• seat was placed at the radar scope operator's position aboard a squadron
Zl."-2. .airr.ship and the evaluation was made against an existing crew seat in
Srip.
The new seat under evaluation was installed in the airship
.
•c__llection periods wore made during flights of the airship while
1-rt
•iatin; in the assigned squadron missions for a period of four months.
FPocensd data indicate the contoured seat to be more comfortable than the
stanear, ýeat.
It is recommended that in any future seat study a variety of
__

_

eC.lts oe selected for evaluation and compared under controlled laboratory
condit ions.

,/
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1960 LOW SPEED WIND TUNNEL TEST EJECTIONS OF .042 SIZE FSU-l
DYNaXtIC MODELS OF THE NAVY INTEGRATED FLIGHT CAPSULE
Rept. No. EOR-12652
(Chance Vought Aircraft Inc., Dallas, Texas)
ASTIA AD 263 496

Bloschies, H.H.

ABSTRACT: A series of dynamic model test ejections, of an established
configuration, were performed January 11 to January 15, 1960 at the Low Speed
The objective of the tests was to
Wind Tunnel of Chance Vought Aircraft.
pictorially demonstrate the capsule stability of a .042 size capsule at several
speeds, angles of attack, and angles of yaw.
The ejection tests were made with
Photographic records of the
a .042 Dynamically Scaled F8U-l nose section.
dynamic test trajectories obtained during this test are shown on pages 11 to 39
of this report. Static test ejections of a model of the same weight as the
dynamic capsutle model were also accomplished.

S03
Blum,

E.
1944
(G & A Aircraft,
ASTIA ATI 45447,

SEAT STATIC TESTS XR-9 HELICOPTER.
Inc., Pitcairn Field, Willow Grove, Pa.)
November 1944

ABSTRACT:
Tests were conducted on the pilot and passenger seats of the XR-9
Static tests were made to design loads
helicopter to determine its strength.
for each loading condition.
Defl'ection of seat pans were obtained during
vertical seat loadings and deflections of supporting structure were obtained
durlig belt loadings.
Upon conclusion of the tests, loads were applied to
It was concluded that the
seat bottoms until failure occurred as indicated.
seat successfully complied with the strength with reference to vertical loads,
in that failure occurred at loadings considerably above the design criteria.

,104
Boaz,

DEVELOPMENT OF CARTRIDGE ACTUATED DEVICE, EJECTOR, T7.
W.
1958
(Pitnan-Dunn Labs. Group, Frankford Arsenal, Philadelphia)
Project No. TSI-15, Memo Rept. No. 692. ASTIA AD 20,4 520

ABSTRACT:

The T7 drag parachute ejector is a cartridge actuated device

designed to eject a drag parachute for main parachute deployment from the
The T15 delay element was used to
F103 aircraft emergency escape capsule.
delay operation of the ejector for approximately two seconds after the ejec-

-
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tion of the escape capsule from the F103 aircraft.
This delay enables the
capsule to clear the aircraft and decelerate sufficiently to deploy the drag
parachute safely. The ejector is externally mounted to the escape capsule
behind the pilot compartment, and its yoke, connected to the drag parachute,is
in the aft direction.
The drag parachute is then used to extract the main
parachute from its case when the capsule falls to a safe altitude. The normal
and alternate method of parachute deployment for the F103 aircraft emergency
escape capsule is described. This report documents the design and development of the T7 drag chute ejector and includes a summary of the T15 delay
element development.
(Author)
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Boaz,

C.W.
1961 A BASIC INVESTIGATION OF CONTROLLABLE THRUST DEVICES FOR
-ESCAPE FROM SPACE VEHICLES. PHASE I, PART I, VOLUME I - SUMMARY REPORT.
(Wright Air Development Division, Air Research and Development Command,
Wright-Patterson AFB, Ohio) WADD Technical Report 60-348,
FA Report R-1547, Jan. ,1961.
ASTI-4 AD 256 851.

ABSTRACT:
The control of thrust from propellant, actuated devices (PAD's)
used for escape from space vehicles was investigated.
Repetitive start-stop
operations and control of thrust rate and direction were considered for gaseous, liquid, solid, and mechanical systems, with respect to the problems of
operating in the environmental zone bounded by altitudes of 75,000 and 300,000
feet.
The problems of repetitive start-stop operations probably are not of importance
at the altitudes considered, since there the flight time of vehicles is
relatively short and complicated maneuvers would not be required.
This, however, would not be true at. higher altitudes.
Present solid propellant-operated devices are believed to be satisfactory for operation from ý5,000 to
300,000 feet, but some changes in performance characteristics, may be required.
Of the various methods studied for controlling thrust rate, hydraulic or
pneunatic ,,ystems are the least difficult; control in liquid propellant
sys5Le,-s is rather flexible; solid propellant systems, which give a uniform,
rejiable, fixed-type performance, offer good possibilities for control through
(dsign of the solid propellant charges.
Of the methods for controlling thrust
direction examined, it was found that selection of a particular method will
dep-end on a number of factors; the problem is believed to be more important
for the reasons stated above.
at the higher altitudes,
So• far as the operation of e.acape mechanisms is concerned, the problems
introduced by environmental conditions between 75,000 and 300,000 :eet were
found to differ only slightly from the problems comnon at lower altitudes.
Vacuum effects, ozone concentration, and temperature were the chief factors
considered.

The need for an examination of the problem of thrust control at

altitudes of 200 miles or more was evident-from the results of this program.
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Boaz,
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1961
A BASIC INVESTIGATION OF CONTROLLABLE THRUST DEVICES
C.W.
FOR ESCAPE FROM SPACE VEHICLES, PHASE I, PART 1, VOLUME II - SUPPORTING
DATA.
(Frankford Arsenal, Phil'ade!phia, Pa.) Rept. No. R-1548;
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 60-349, Feb. 1961.
ASTIA AD 258546

ABSTRACT: A basic investigation for controlling thrust from propellant
actuated devices used for escape from space vehicles was completed.
Various
devices used to measure and control temperature, pressure, fluid flow, and
liquid level were examined for the st.,rt-stop and rate control areas, the
principles of operation outlined, and a performance evaluation made in a space
The closed-chamber, load disenvironment zone from 75,000 to 300,000 feet.
charge, vented-vessel, and mechanical energy systems for contr, fling thrust
direction were received and evaluated for the proposed space environment.
Constant-volume closed chamber, constant-volume vented chamber, and variablevolume closed chamber systems (Gas-operated devices) were analyzed generally
to provide simple ballistic models which can be used in establishing basic
design criteria for propellant operated devices.
Charge design studies 'were
made with emphasis on developing analytical means for solving the charge
design problem.
An analytical method for designing charges was developed
for several ballistic systems and dimensionless ratios sim.plified the
final design.
A detailed analytical model of the seat-ejection catapult
was developed and a specific computation made for the M3 catapult.
Stress
is laid upon heat-transfer in the discussion of the catapult.
The solution
procedure suggests the need for programming the procedure for digital computer
operation.
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Boaz,

C.W.
1961
A BASIC INVESTIGATION OF CONTROLLABLE THRUST DEVICES
FOR ESCAPE FROM SPACE VEHICLES.
PHASE I, PART II.
PROPELLANT AND
IGNITION SYSTEM (Frankford Arsenal, Philadelphia, Pa.) Rept. No. R-1609
Proj. 1362, Oct. 1961.
ASTIA AD 277 700

ABSTRACT: Controllable thrust devices for escape from space vehicles are
being investigated.
Emphasis was on the use of suitable liquid propellants
and ignition methods in propellant actuated devices (PAD) to achieve startstop, rate, and directional control.
Bipropellant, monopropellant, and hybrid
systems were evaluated for use in PAD.
The' pressurization and liquid transfer
methods for these systems were kept very simple to insure greater reliability
to the device.
Thrust versus volume flow rate of propellant combination,
based on a number of impulse densities, was charted to determine approximate
PAD sizes using liquid propellants.
A number of ignition methods were studied
in the light of anticipated effects of a space environment.
In addition, loading, assembly, and design techniques were discussed to point out safety precautions in addition to those required with solid propellants.
Well-known and
unclassified propellant properties and combinations were tabulated.
(Author)
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.',oein,\
Airplanc Co.
1, NOV. 1958.
4.45.01

1958
*ECP 420 DOWNWARD EJECTION SEAT FLIGHT TEST EVALU,
(Boeing Airplane Co., Wichita, Kansas) Doc. No. D2-3357, Sec.

109
MOTION PICTIURE
Boeing Airplane Co.
1958
IN-FLIGHT EJECTION OF DOWNWARD EJECTION SEATS'
(ECP.420) TEST 3-8, 18 AUGUST 1958.
(Boeing Airplane Co., Wichita,
Kansas)
Wichita Flight Test Film, Wichita No. BWM 147

110

MOTION PICTURE

Boeing Airplane Co.
1958
IN-FLIGHT EJECTION OF DOWNWARD EJECTION SEATS
(ECP 420) TESTS 9-2 AND 9-8, 28 AND 29 APRIL 1958, 1 MAY 1958.
(Boeing Airplane Co.,'Wichita, Kansas) Seattle Flight Test Film, Seattle
No. J3.8.0.6, Wichita No. BWM 148

ill
Boein.; Company
1962
AERIAL AIRCRAFT RECOVERY AND EVACUATION SYSTEM
(U.S. Arc-y Transportation Rescarch Command, Fort Eustis, Va.)
Vol. I, R-260A. Project 9R38-6I-017-39, Contract DA44-177-TC-662,
.:.-rch i962.
ASTIA AD 275 027

Ai.

(7'7:
Rvustlts are presented of a program of historical record surveys,
..Qytic •stiudiis, and preliminary design pertaining to development of an
"aCria' aircraft recovery and evacuation system for Lhe United States Army:
7:10S'1a:ii itv and conLtrol problems of transporting a damaged aircraft sus•.nd•.d t.n,.ai'.e,
a he.-licopter have been determined by these analytic studies.
.. ,rcover,
the effectiveness of various types of equipment in dealing with
t'c•s
proolem-s ihas been rigorously studied i,
terms of their mathematical
analogies on the electronic computer.
It is shown analytically that pitch
and roll sthaility
of an inherently unstable external load can be provided
by a multiple cable suspension system deployed from the apex of the prime
mover helicopter cargo sling.
A method for restraining yaw rotation of the
load in hover or transition flight, as well as for counteracting load-yawing
in forward flight, has been devised and analytically substantiated.
It is
concluded that further development of this aircraft recovery system should

-
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be pursued by detail design and fabrication of test components, foilowed
by qualification testing in accordance with the proposed flight test program
outlined in this report.
Volume II is available upon request from U.S. Army Transportation Research
Command, Fort Eustis, Va. (Author)

112
GUIDE TO AIRCREW PERSONAL AND AIRCRAFT INSTALLED
1958
Bogart, B.K.
(Wright Air Development Division, Wright-Patterson AFB,. Ohio)
EQUIPMENT.
WADD TN 58-259. ASTIA AD 155 895

Note: This report supersedes Technical Note 57-331,
ABSTRACT:
October 1957.

dated
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Bond, G.F.
1961 ESCAPES FROM SINKING JET AIRCRAFT COCKPITS
(Panel Discussion -- Symposium on Impact Acceleration Stress
Nov. 27-29, 1961)

Brooks AFB, Texas

ABSTRACT: This report presents the findings derived from a arge ser'ies of
underwater escapes, performed both at ;:ew London and Key Wes . The purpose of
these tests was to determine, as a part of a NavDevCen Project, whether it would
be possible for a pilot to make an unassisted escape from various jet cockpit
assemblies, in sim.J;1ne' nose-sink and tail-sink attitudes, with canopy on and
off, and increasing sink-rates up to maximum of seven knots.
The necessary
simulated conditions were achieved by securing the cockpit assembly to be tested
on the afterdeck of a submarine, which then submerged, with he test subject ;n
the cockpit, and reached the designated underwater speeds, a which time the
test subject attempted to make an egress.
In all, about for y egresses were
completed without serious casualty.
As a result of this escipe series, it would
appear that the pilot, if trained in buoyant ascent, and not severely di-abled,
should be able to escape from these types of jet aircraft at maximum sink-rates.
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Bondurant,Stuart
1958
OPTIMAL ELASTIC CHARACTERISTICS OF EJECTION
SEAT CUSHIONS FOR SAFETY AND COMFORT.
(Aero Medical Lab., Wright Air Development Center,Wright-Patterson
AFB, Ohio) Rept. on Aircrew Fatigue on Extended Missions.
WADC Tech Note No. 58-260.
ASTIA AD 203 384

ABSTRACT:

Ejection seat cushions of low compression resistance and/or great

thickness may significantly magnify the force acting on the occupant of the
seat, thus increasing the likelihood of vertebral injury. Cushions of the
compression resistance used in this study which exceed 3.5 in. in thickness
were found to amplify the g force acting on the seat occupant while the use
of a 1 to 3-in. cushion decreased this force'. RAF studies in this field have
led to replacement in RAF aircraft of all foam rubber ejection seat cushions
with plastic cushions.
Studies at the Aero Medical Laboratory have shown the
danger of the A-5 cushion because of low compression resistance and considerable thickness and the improvement in safety and comfort afforded by the MC-l
and MC-2 cushions of medium din).4ty foam rubber. Moreover, these studies are
in agreement with those of the RAin
-suggesting that further improvement
could be effected by use of a suitable plastic cushion.
The Aero Medical
Laboratory studies show that a standardization procedure for evaluating '
seat cushions should be established.
In addition, it was determined that
safety testing of all seat cushion designs should be conducted through a
series of test ejections with human subjects until further studies provide
a suitable mechanical test.
(Author)

115
CRASH HELMET PROGRESS.
1959
Borgeson, G.
Hot Rod Magazine,'Pp. 38-42

ABSTRACT: This publication reviews the history of the crash helmet in the
It describes recent experiments on protective headgear for'
United States.
It explains the poweriul forces that a helmet
both pilots and racing drivels.
The elements that constitute a good crash helmet are also remust absorb.
viewed.
(CARl)
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Borisov, V.

1958

HE.RMETICALLY SEALED CABIN OF A SPACE SHIP

Trans. from Sovetskaya Aviatsiya (USSR) No.

(Office of Technical Services, Washington,
60-23526
1960

141(30 0 5)p. 3 , 1958.

D.C.)

ABSTRACT: Current information and hypotheses on the requirements of
hermetically sealed cabins are surveyed in nontechnical language.
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1961
ANALOG COMPUTER STUDY OF THE INTERIOR
Boritz, R. & S. Narisi
BALLISTICS OF PROPELLANT ACTUATED PERSONNEL CATAPULTS.
(Pitman-Dunn Labs. Group, Frankford Arsenal, Philadelphia. Pa.)
ASTIA AD 270 815
FA Report No. M61-17-1, ASD TR 61-455.

ABSTRACT: The interior ballistics performance of personnel ejection catapults
It was proposed that the rrmajor
depends strongly on energy distribution.
portion )f the energy lost is lost by heat transfer to the metal parts of
A study was
the device, and that the transfer occurs mainly by conduction.
conducted to determine whether or not such an assumption is valid. A mathematical expression for heat loss by conduction was used in the standard energy
equation used in interior ballistics. An analog computer w,.s programmed to
solve the interior ballistics equations for personnel ejec..ion catapults.
The theoretical performance data thus obtained for a typical 3 tube catapult
were compared with the actual performance data. The proposed heat transfer
A technique
An improved model is proposed.
model was partially confirmed.
which allows a proper blending of experimental and theoretical procedures is
(Author)
outlined.
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1951
AVIATION MEDICINE IN THE EVALUATION OF NEW
Bosee, R. A. and P. W. Gard
NAVAL AIRCRAFT.
J. Aviation Med. 22(5):518-523.

S....

ABSTRACT: The collective goal, in aviation medicine, is to maintain the balance
on the "normal" side, using as the standard the ability of the individual to
perform first, all those bodily functions which are basic to life; second, the
series of synchronized acitivities that constitite his speciAl job. The efficacy
of man's performance in both those categories is the product of (a) his own
physical condition, and (b) the nature of his environment.
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The peculiar nature of the environment which the aviator encountqrs in modern
military flying, that is, the combination of acceleration, reducei atmospheric
pressure, diminished oxygen supply et ceters, itself requires that aviation
medical personnel have a special type of training and experience.
It is evident that, both in original intent and in present practice, aviation
medicine is a functioning integral part of new aircraft development and evaluation. There are many important factors that affect flight personnel in the
evaluation of new aircraft, designed for high performance and high altitude, such
as oxygen equipment, cabin temperature and pressurization, and protective clothing.
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Bosee, R.A.,
1957
ACCESSORY EQUIPMENT AND TESTING PROBLEMS.,
OF ESCAPE FROM HIGH PERFORmANCE AIRCRAFT: A SYMPOSIUM.
J. Aviation Med. 28(l):82-90

PROBLEMS

ABSTRACT: The 'parachutes and ejection seats are the most comnmon devices for
escape from aircraft.
One outstanding advantage of the rapid seat and pilot
separation sequence in the ejection seat is the provision of maximum available
altitude for velocity reduction that is most desirable prior to 'parachute
deployment.
A major disadvantage attributable to the accelerated separation
of seat and occupant is the complete exposure of the parachute pack and other
accessory equipment to the adverse effects of the impact of high wind velocity
The escape capsule is a new source of escape and is not yet a popular source
of escape.
The prime purpose of 'the long-heralded escape-capsule is to
provide positive ph sical shielding from windblast and other adverse environmental conditions during escape from aircraft.
If escape by capsule could be
confined to high altitudes only, the problems associated with its development
would be materially reduced.
However, the system should also be suitable for
physiologic problem.
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Bosee, R.A. & C.F. Payne, Jr.
1961 THEORY ON THE MECHANISM OF VERTEBRAL INJURIES
SUSTAINED ON EJECTIONS FROM AIRCRAFT
(Paper, Aerospacc M'edical Panel of the Advisory Gioup for Aeronalitical Research
and Development, N.A.T.O., April 10-14, 1961) ASTIA AD 256 378
ABSTRACT:
if Zhe body must be supported by the spinal column during ejection,
it is important to maintain:
(1) The normal vertebral alignment; (2) The
normal spinal axis; (3) Parallel ejection and vertebral axes.
This will result
in good body posture and therefore good force distribution on the weight-bearing
portions of the vertebrae.
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Bosee, R. A. and C. T. Koochembere
1961
NAVAL AIRCRAFT ESCAPE SYSTEMSPAST, PRESENT AND FUTURE.
-Aerospace Medicine 32(3):223, March 1961
ABSTRACT: Escape systems as defined, in this paper encompass the ejection
seat concept as applied to naval operational and training type jet aircraft.
It is also applicable to those escape systems that have been considered for
vertical takeoff and landing (VTOL) types.
The evolution of seat and seat
'catapult design as well as performance capabilities are described as they
relate to post World War II naval aircraft. The need for increased ejection
trajectory height to assure ground level escape is documented.
Test and
development relative to some early escape capsule designs as well as a
description of some energy attenuation systems are presented. The transition
from sixty feet per second to eighty feet per second ejections in conventional
seat catapult is explained.
The effect of acceleration as applied to seat
occupant and equipment is described. The design and function of rockettype ejection seat systems for more advanced type manned military aircraft
and tests to assure performance, reliability and personnel compatibility are
also set forth. Finally, an experimental integrated flight capsule concept
is described in which a sh ed charge is used to cut the capsule away from
the remainder of the aircralt.

I
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Bostrom, K.

1952

MILITARY TRANSPORT SEATING,

(Bostrom Research Laboratortes Publications,

Milwaukee,

WLsc.) No.

105.

ABSTRACT: The complex limiting factors of human physiology, neuro-physiology
and psychology have been either casually appreciated, or not at all 'in the
design of military and comm..ýrcial vehicles.
In 1945, a report was issued
stating that 90% of low back injuries seen from one service were from the
services' truck transport organizations.
At that time, the Bostrom Manufacturing Co. had already developed a suspension seating system to-absorb shock
and vibration to a degree that was not possible by any type of padding meterial or cushion spring system.
In Bostrom Manufacturing Co., a set of intra-company objectives brought about
a keen interest in the man-machine relationship as applicable to commercial
trucks and farm tractors.
Being manufacturers of seating for trucks, crawler
tractor and farm tractors, emphasis on the man-machine relationship was
carried over into design and development work on various products.

There is a trend

in the machinery building and machinery operating fields.

------

. . .....

.
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The trend is based on a knowledge of how of people see, feel, move and
The aim is to design machines to
fatigue when they use mechanical devices.
controllers.
fit human
Millions of men have been operating these vehicles and it is understandable
Another wrong assumption was
that they accept these vehicles as standard.
that if millions of coun~ercial drivers apparently had not suffered from
vibration and shock, there should be no complaint because slightly worse
conditions prevailed on similar military vehicles painted olive drab. Comweight because the
plaints as by-products of rough riding have carried little
lumping are the
and
stooping
lifting,
from
overstrain
medical by-products of
through vehicle
Accomodation
synergistic.
are
they
and
same as rough riding
individual
and
machine
maximum
if
limitations
human
within
be
design should
combat efficiency is to be realized.
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DYNA-SOAR EJECTION SEAT AND SURVIVAL
1962
Bottem, J. M.', B. S. Mill, et al.
Ident.No. 81205, Rept. No. 10Wash.)
Seattle,
Co.,
Boeing
(The
SYSTEM.
81Q00. ASTIA AD-282 004

124
DYNAMIC MODEL TESTS AT LOW SUBSONIC SPEEDS OF
1961
Bowman, J.S., Jr.
PROJECT MERCURY CAPSULE CONFIGURATIONS WITH AND WITHOUT DROGUE PARACHUTES.
(National Aeronautics and Space Administration, Washington, D.C.)
NASA TM X-459"

125
CREW STATIONS OF THE FLUTURE
April 1960
Bowring, John I.R.
Proceedings of the Institute of Environmental Sciences,
1960

261-281

An attempt has been made to outline a few of the problem areas
ABSTRACT:
in the crew station field, and to give an idea of the efforts being made
"in house" to solve these problems and produce feasible answers.
The ptoblems include those Of isolation, physiological stresses which
xtem from the deceleration forces, and emergencies necessitating either
the abandonment of the mission or of the flight vehicle. A description
of the flight suit, crew seats, recreation facilities, and feeding devices
is also included.

-
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1961
A DEVELOPMENTAL 60 "G" PERSONNEL RESTRAINT SYSTEM.
Boyce, W.C.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Penn. June 14-15, 1961)

This paper described a 60 "g" personnel restraint system currently
ABSTRACT:
under development for the Air Force for high g impact tests with live test
The primary objective of these tests ib to demonstrate that human
subjects.
transverse
tolerance to abrupt deceleration can be increased to 60 g's in all
These tests will provide data, heretofore lacking, which may
directions.
permit rore efficient design of advanced, manned space vehicles of the future.
These data may enable future space vehicles to land at higher rates of impact
than are currently deemed possible, with rerultant savings in overall weight
and volume.
for this restraint system have been derived from examination
Design criteria
of representative advanced manned systems in order to determine in'which
regimes the significant accelerations may occur, the probable magnitude and
This restraint system was evolved
duratifn, and the degree of predictability.
after analysis of the inertial loadines on'the human body, conducted to
determine unit pressures on the surface of the body exerted by a hypothetical
A sunmary ot these studies is shown.
restraint system.
Physiological studies to determine areas and degrees of vulnerability
Unique design requirements
also contributed to the requirements of this system.
that have arisen from the anatomical and engineering studies are described.
body sizing, and comfort upon the degree of protection
The effects of fit,
Problems of body positioning and geometry and their
obtained are examined.
effect on vehicle cockpit geometry are discussed.
Arising from the analytical and design studies is an integrated supportThis system will
restraint concept employing a segmented, rigid body shell.
soon be tested with human subjects in an effort to extend man's tolerance to
The system
abrupt deceleration well beyond'the currently established limits.
is described in detail, and the reasons for the choice of a rigid, molded torso
shell are discussed, as well as some of the'probiems inherent therein.

127
1961 CONSIDERATIONS AFFECTING THE DESIGN OF A
Boyce, W.C. & H.E. F-eeman
60 G PERSONNEL RESTRAINT SYSTEM
Paper, ARS Space Flight Peport to the Nation, New York, Oct. 9-15, 1961
American Rocket Society Preprint No. 2105-61
32(6): 939-942, June 1962
ARS Journal

ABSTRACT: The design requirements for apersonnel restraint system to protect
a crewman against omnidirectional abrupt deceleration forces are examined and a

,/
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Personnel restraint is examined
system to meet these requIrements is described.
Personnel restrain't is
and a system to meet these requirements is described.
unit'surface pressures.
and
weight
segment
examined from the standpoint of body
Several
discussed.
i6
envelope
cockpit
on
effect
Seating geometry and its
restraint concepts examined during this program are shwn, while the system
A
selected for development and live, manned tesaing is described in detail.
newly developed, self-contouring comfort padding with improved rebound characterSince test results are not yet available, predictions of
istics is descrioed.
(Author)
system performance are made.

128
JETTISON SEAT-MODEL XP-80A
1945
.Bradley, R.
Report 5399, June 1945.
(Lockheed Aircraft Corp., Burbank Calif.)
ASTIA ATI, 47039.
Design considerations are presented for a jettisonable pilot seat
ABSTRACT:
and a method is discussed for ejecting the pilot from the F-80A jet fighter.
The proposed design incorporates an actuating cylinder attached to the floor
This cylinder incorporates two sets of tracks; one
slightly aft of the seat.
set to guide the cylineer during its extension, and the other set to guide
the cylinder after the power stroke. The use of an engine starter type cartridge is contemplated and a pressure of 3000 psi and a burning rate sufficient
Several other methods %ere also
to operate the mechanism has been assumed.
system of the aircraft be
oxygen
the
that
recommended
It
is
considered.
equipment, also that the
attendant
and
bottle
a
bail-out
include
revised to
G-suit valve be attached'to the seat with break-away connections, and that
some means of protection for the pilot's face and other exposed parts of the
body be developed.
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PRELIMINARY FINDINGS OF THE
1957
Braunstein, P. W., J. 0. Moore, & P. A. Wade
EFFECT OF AUTOMOTIVE SAFETY DESIGN ON INJURY PATTERNS Surgery, Gynecology &
O')stetrics 105(3):257-263, Sept. 1957

Sf.L'!ARY: Several thousand cases of injury-producing automobile accidents have
The incidence of multiple injuries as well as multiple body areas
been studied.
injured-s-striking. -Specific objects that -cause injuries- followin-g-rash-rmpact
design
safety
Recent
listed.
is
importance
relative
their
and
are discuqsed
eagineering in its relative infancy apparently has decreased fre4uency and severitl
of injury as determined by the preliminary comparison with representative control
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data.
Seat belts, as scudied in 162 cases of automobile accidents, seem to lessen
dramatically the severity and frequency of injuries.
It is believed that these
forward steps in safety design have been concrete in their accomplishments.
This
type of engineering solution is based on medical findings and when linked with
public acceptance of the inherent value of such protection may well lessen the
toll on the lives and well-being of more than 150,000,000 people who use the
automobile as the common denominator of transportation.
(AUTHOR)
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1957
INTERNAL BALLISTIC DESIGN AND TRAJECTORY ANALYSIS
Bray, J.L.
OF A ROCKET-ASSISTED PILOT EJECTION SEAT.
(U.S. Naval Ordnance Test
Station, China Lake, Calif.)
NOTS 1701,
NAVORD Report 5433,
17 Oct. 1957.
ASTIA AD 150906.
ABSTRACT: -The problem of safe escape of a pilot from a disabled plane is
discussed in general, and a rocket-assisted ejection seat is considered
as a solution.
Two tentative internal ballistic designs are presented.
Equations are developed for the motion of an ejection seat after it leaves
the plane.
Graphs are included showing thrust-time curves, seat trajectories, forces on the pilot, aerodynamic drag, and physiological acceleration
limits.

131
Brazier, J.C.
and J.L. Fuller
PILOT ESCAPE STUDY - MODELS D-558 &
D558-2 PART IV. OPERATIONAL LIMITS FOR USE OF THE JETTISONABLE NOSE
SECTION.
(Douglas Aircraft Co., Inc., El Segundo, Calif.)
Contract no. NOa(s) 6850, Report
15379
ABSTRACT: During the early design stages of the D-558 and D-558-2 Airplanes
a jettisoneble nose was chosen as a high speed emergency escape means instead of a jettisonable seat.
Tests conducted by the NACA indicated that
a jettisonable nose of this type was subject to autorotation and that
accelerations encountered might be beyond human endurance limits even at
relatively low speeds.

-
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It can be said that the noses of the D-558 and D-558-2 do not autorotate
after several initial tumbling revolutions caused by the disengaging action.
This high initial acceleration is usually of the order of a fraction of a
second duration, damping to a mild oscillating motion in five to ten seconds.
An analysis of physiological limitations based upon experiments indicate that
a pilot with shoulder and seat belts properly secured can probably withstand
_.he.maximum accelerations experienced at release speeds approaching
the design speed of the airplane without fatality, although some local
injuries may 'result.

132
Brehaut, W.H.
1962 DESIGN AND TESTING OF PASSENGER SEATS FOR CRASH SURVIVAL
(Paper, SAE Aeronautic Meeting, New York, New York, April 3-6, 1962)

133
Brennan, J. N.
1956
DEVELOPMENT OF A METHOD FOR RATIONAL DESIGN OF AIR-DROP
PACKAGING
(Pennsylvania State University, University Park) Progress Rept.
No. 8, 1 Sept. - 31 Oct. 1956; Project No. 7-87-03-004B; Contract No.
DA 19-129-qm-386; ASTIA AD-235 525
ABSTRACT: Mathematical analysis of shock spectra for various pulses has been made.
An apparatus for testing columns has been designed and construction is underway.
,Preliminary tests on transmission of pulses through joints have been made.
A
report on dynamic behavior of plastics has been prepared. The first phases of
study of repeated impacts of 61S-T6 aluminum alloy has been completed and the,
second phase started. Available stress wave pulses from a drop weight machine
have been measured.
A large size ballistic pendulum has been designed for testing
simple-structures.
Comprehbnsive tests of our Calidyne shaker have revealed that
the motion is markedly nonlinear at some frequencies.
Calibrations by steady
state and impulse methods have been completed for the Riehle Impact Machine instrumentation.
Calibration of all our accelerometers using small amplitude sinusoidal
vibration technique has been completed.
Work on analog methods has continued.
A
series of tests has been carried out to determine the shock resistance of an
electrical meter.
Preliminary work has been started on study of creep recovery
after impact.
Construction of a 60 foot drop facility for light weight ardicles
has been started.

/
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Brent, H.P., T.M. Carey, T.J. Powell et al 1960 SYNERGISM BETWEEN EFFECTS OF
HYPERVENTILATION, HYPOGLYCEMIA AND POSITIVE ACCELERATION
Aerospace Medicine 31(2): 101-115
(Paper, 28th Annual Meeting, Aero Medical Assoc., Denver, Colo, 6-8 May 19571
(Paper, 21st Annual Meeting Canadian Physiological Society, Ottawa, Oct. 1957)
ABSTRACT:
Eighteen medically fit aircrew officers were exposed to rombinations
oi voluntary hyperventiiation, 3.4 G for five seconds on the centrifuge, and
changes in glycemia one hour and three hours after glucose feeding.
A large
proportion of the subjects was incapicated ny the effect'of two or more of these
combined stimlui, although these same stimuli, when acting scparately, had
failed to induce comparable disturbances in cardiiac or cerebral function.
The
experimental findings are listed in the article.

135
1955 PRELIMINARY INVESTIGATION ON THE USE OF ENERGY ABSORPTION
Brewster, 0. C.
March 1955
(Aerotherm Corp., Bantam, Conn.)
IN AIRCRAFT SEATS.

IJ
136
Brewster, 0. W.
1954 PROPOSED PROGRAM FOR THE DYNAMIC TESTING OF AIRCRAFT'
SEATS.
(Aerotherm Corp., Bantam, Conn.)
I Sept.
1954

137
Briggs,

F.E.R.
1941
FRANKS'ANTI BLACKING-OUT SUIT.
(Flying Personnel Research Comnittee, Air Ministry)
May 1941

F.P.R.C.

Rept.

ABSTRACT:
Two subjects wearing FFS were completely protected up to 7 "g" in
the P 40 and Harvard III for 12 seconds.
Fatigue and nausea were relieved.
respiratory embarassment wasSSome
ftoted during inverted flight, but no other
discomfort.
An individually fitted suit is necessary.

301a
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138
Brissenden, R. F., D. C. Cheatham, & R. A. Champine 1961 TOLERABLE LIMITS
OF OSCILLATORY ACCELERATIONS DUE TO ROLLING MOTIONS EXPERIENCED BY ONE
PILOT DURING AUTOMATIC-INTERCEPTOR FLIGHT TESTS (National Aeronautics
NASA TN D-810; April 1961
& Space Administration, Washington, D. C.)
(Supersedes NACA RM L56K20)
ABSTRACT: This paper presents limited data on the level of lateral oscillatory
acceleration due to rolling motions found to be tolerable by a pilot during
flight tests. The' tests were made during the final attack phase of an
(Author)
automatically controlled interceptor.

139
SPECIFICATION FOR PROTECTIVE HELMETS
1960
British Standards Institution
(British Standards Institution,
BRITISH STANDARD.
FOR RACING CAR DRIVERS:
London W. 1, England) British Standard 2495.

140
SPECIFICATION FOR SEAT BELT ASSEMBLIES
1960
British Standards' Institution
British Standard 3254:
(British Standards Institution)
FOR MOTOR VEHICLES.
1960 (UDC 614.85:629.113.042:656.13.08)

141
Brooks,

P.

M. 1951

THE INFLUENCE OF EXTRA-ABDOMINAL PNEUMATIC PRESSURE OF

A:,Tl-IBLACKOLT GEAR ON THE EFFECTS OF TILT TABLE POSITION ON RESPIRATION
IN HU1•\N SUBJECTS.
(Office of Naval Research, Washington, D. C.)

March 1951

Contract N6ori77

STU`\ARY:
The same subjects used in the previous study were used in this one.
The tilt
The suit pressures used were those of 50, 100, and 150 mm. of Hg.
table positions were those outlined previously.
As the suit pressures were increased, the tidal volume was decreased, but the
Oxygen was
respiratory rate and respiratory minute volume was increased.
decreased as the suit pressures were increased.

-
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Brown, C. W., E. E. Ghiselli, R. F. Jarrett, E. W. Minium and R. M. U'Ren
1950 COMPARISON OF AIRCRAFT CONTROLS FOR PRONE AND SEATED POSITION
IN THREE DIMENSIONAL PURSUIT TASK. (Air Material Command, WrightPatterson AFB, Ohio) AF TR 5956. March 1950.

.143
Brown, Emma E. & Ruth T. Walton 1961 ABSTRACTS OF H.-RB RESEARCH PUBLICATIONS-FY 1961
(Human Factors Research Branch, TAG Research and Development Command, U.S. Army)
August 1961.
Technical Research' Note 116, Army Project No. 2L95-60-001,
ASTIA AD 265 468
ABSTRACT: Research Note 116 identifies both by publ'ication serial number and by
Research and Development Research Task all research publications prepared and
released by the Human Factors Research Branch of The Adjutant General's R and D
The listing includes 2 Technical Research Reports, 8
Command in FY 1961.
Technical Research Notes, 3 Research Studies, and 16 Research Memorandums.
Where
Abstracts have been prepared for the majority of FY 1961 publications.
a publication has been abstracted, the principal research findings have been
Technical language
described as much as possible in non-technical language.
communicating details
of
method
has generally been used as the most expeditious
of research and analysis.

144
Brown, G. W.

et al.

April 1948

COMPARATIVE EFFECTIVENESS OF SPEED OF

DETECTION OF VISUAL STIMULI IN THE PRONE AND SEATED POSITIONS.
(USAF, AMC, Engng. Div., Wright-Patterson AFB, Ohio) Memo Rept.
4CREXD 694-41. 3 May 1948.

.145
Brown,

PHYSIOLOGY OF MAN IN SPACE
1963
J. 11.U., ed.
(New York, London: Academic Press, 1963)

CONTENTS:
Bourne, G. H., Neuromuscular Aspects of Space Travel,
Lindberg, E. F., & E. H. Wood, Acceleration,
Hall, C. E., Stress,
Balke, B., Human Tolerances,
Chambers, R. M. & R. Fried, Psychological Aspects of Space Flight,
Green, C. D., Biomedical Capsules,
Hawkins, W. R., Space Flight Dynamics --- Waightlessness,
Welch, B. E., Ecological Systems

./
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Brown, J.L.,

W.H.B.

Ellis et al

1957

THE EFFECT OF SIMULATED CATAPULT

LAUNCHING ON PILOT PERFORMANCE
(Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD 156 851

NADC-MA-5719,

31 Dec.

1957

ABSTRACT: To determine the effect of,exposure to transverse accelerations
(similar to those encountered in catapulting) on motor performance, four subjects
were exposedto acceleration patterns ranging from four to twelve G. Subjects
were trained in a task that required stabilization, by manipulation of a control
stick; of disturbances of a standard pitch and roll indicator. Scores for
performance were obtained during a control period prior to and immediately
following acceleration exposure. Heart rate was recorded during the experimental
period and subjective comments obtained. The data were analyzed in terms of
performance decrements, effect on heart rate, and subjective effects due to
acceleration patterns.
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Brown, J.L.

(U.S.

1957

HUMAN PERFORMANCE LIMITATIONS IN AIRCRAFT CATAPULTING AND

ARRESTING
Naval Air Development Center, Johnsville,

Pa)

NADC-MA-LR31,

Sept. 26,

1957

ABSTRICT: An experiment was carried out to determine whether or not pilots can
tolerate higher levels of acceleration during catapulting than those now employed
and, if they can, whether or not they are capable of adequately controlling their
A method was
aircraft immediately following such exposure to acceleration.
an
approximate
simulation
on
the
AMAL
50-foot
centrifuge
devised which afforded
of catapult launching accelerations.
The maximum level of acceleration was
sustained for approximately 1.5 sec and five levels of acceleration were employed:
3.8, 6.0, 7.2, 9.6 and 11.3 G. Subjects performed a tracking task under acceleration simulating the kind of task performed by the pilot-in attitude control after
There was
catapulting.
Tracking scores were subjected to statistical analysis.
no tendency for tracking error to increase with an increase in the level of
:celeration from 3.8 to 11.3 G. It may be concluded'that performance of a
.:acking task such as that which vas employed in this experiment, when measured
in terms of cumulative error scores, is not adversely affected by exposure to
accelerations up to 11.3 G.
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Brown, J.L.
1957 PROJECTED RESEARCH AIRCRAFT
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR26,
Confidential

August 20,

1957.

..

--
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Brown, JL. & M. Hudson 1958 INSTRUMENTS AND CONTROLS TO BE USED IN THE X-15
RESEARCH AIRCRAFT
4I.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR36 March 5, 1958.
Confidential

.150
1956
Browne, M.K. & J T. Fitzsin.nons
(RAF
MULTI-GRADIENT ANTI- 'g' VALVE.
FPRC 991
Farnborough)

PHYSIOLOGICAL ASPECTS OF A
Institute of Aviation Medicine,

ABSTRACT: Many workers, British and American, have shown that man's
These are
tolerance to positive g is subject to wide individual variations.
therefore,
possible,
seemed
It
used.
is
equipment
anti-g
present when
still
that in some subject's increased g tolerance might be obtained with new equipment.

151
1961
Bruggink, G. M., and Daniel J. Schneider
LIMITS OF SEAT-BELT PROTECTION DURING CRASH DECELERATIONS
(Aviation Crash Injury Research, Phoenix, Arizona)
September
TREC TR 61-115
Rept. no. AVCIR 61-8.
868L
265
ASTIA AD

ABSTRPCT: The protective limits of aircraft seat-belt protection, as
discussed in the available literature, are compared with recent
To insure maximum survivabiity under the most
crash injury experience.
adverse conditions, the strength of a seat-belt restraint system should
be based on the threshold between the injurious and fatal limits of seatbelt restraint. The st-ady indicates that an aircraft seat-belt restraint
with an energy absorbing capability of 25 G's (occupant weight, 200 pounds)
for a duration of at least .2 second may form a realistic compromise
(AUTHOR)
between the ideal and the pracicable strength of such a system.

i
152
LIMITS Wi SEAT-BELT PROTECTION DURING
1961
Bruggink, G. M. & D. J. Schneider
DECELERATIONS.
CRASH
Rev. Med. Aero (Paris) 2:204-209, Dec. 19bl
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Bruggink, G. M. Feb. 1961 RESTRAIN YOURSELF.
(Flight Safety Foundation,
Inc., New York. Pilot's Safety Exchange Bull. 61-101, 28 Feb. 1961.)

154
Bruggink, G. M. & D. J. Schneider
1963
LIMITS OF SEAT-BELT PROTECTION DURING
CRASH DECELERATIONS.
Industr, Med. Sirg. 32:33-37, Jan. 1963

J155
Bryant) Royal C. & W.D. Stewart 1958 DEVELOPMENT OF FOAMED-IN-PLACE
PLASTIC
ENERGY ABSORBING MATERIALS
(Atlantic Research Corporation, Alexandria, Va.)
Contract No. DA-19-129-QM-838

Final Report Dec. 31, 1956 to March,31,

1958

ASTIA AD 206 052

ABSTRACT: This program of research dealt with investigations
of materials, method
and equipment which would be suitable for the production of
foamed-in-place,
plastic, energy-dissipating structures in the field ofr later
assembly with aerial
drop containers.
Some of the requirements for suitability were stringent, e.g.
the resin system should 'foam, cure, and develop the necessary
energy-dissipating
characteristics within twelve hours, under its own heat of reaction
without an
accgssory sou~cIe of heat, under field conditions at ambient temperatures
of
+42 F to +125 F.
The energy-dissipating properties desired for the foams would
be similar to those of foamed glass at comparable densities.
Another phase of
the program was concerned with investigations on the thermal
balance of highly
exothermic foamed-in-place plastic systems, which might have
application as
energy absorbers and as flexible and rigid insulating materials.
It was also
necessary to devise, construct, and install an inexpensive but
reliable instrument
for measuring and comparing the energy-dissipating properties
of the experimental
foams.
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Byrne, W.A.
1943 FINAL REPORT ON TEST OF ANTI-"G" DEVICES UNDER SIMULATED
COMBAT CONDITIONS
(Proof Dept., AAF Proving Ground Command, Eglin Field) Serial No. 4-43-40.

AAF Board Project No.

(M-4)205.

3 Nov. 1943

ABSTRACT:
(a) Pilots wearing an anti-"g" suit have a definite tactical advantage
over those not protected in combat.
They are also less fatigued.
(b) Guns can
be fired without difficulty under as much as 8.8 "g".
(c) The Berger Bros. GPS
is definitely superior to the Clark-Wood AOS.
(d) The instrument vacuum pump
installation is more satisfactory than the Cornelius Air Compressor installation
from the standpoint of reliability, ease of installation and maintenance, and
adequacy at altitude.
(e) Photographs of GPS and AOS are included.
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Buckhout, R. 1962 A WORKING BIBLIOGRAPHY ON tHE EFFECTS OF MOTION ON HUMAN
PERFORMANCE
(Aerospace Medical Division, 6570th Aerospace Medical Research Lab., WrightPatterson AFB, Ohio) Rept. No. MRL-TDR-62-77, July 1962.
ASTIA AD 287 530
ABSTRACT:

In this bibliography a list

of reports is compiled from a number of

disciplines which bear on the problem of motion and its

performance.
perception,

effects on human

Psychophysiological reports in the area of spatial orientation,
and receptor mechanisms provide background on the human organism

in relation to motion stimuli. The effects of aerospace vehicle motion are
represented by a compilation of studies of performance under acceleration,
vibration and buffeting, tumbling, and weightlessness.
Finally reports on
training and motion simulation, equipment and methodology, and general analyses
of the whole problem area are presented.

1,58
Buhrlon,

L.

1937

VERSUCII UBER DIE BEDEUTU''

DER RICHTUNG BEI EINWIRKEN VON

FLIEHkaAFTEN AUF DEN MENSCHLICHEN KORPEiv (Studies on the Importance of
Direction in the Action of Force on the Body During Flying)
Luftfahrt'ed., 1: 307-325

.

t

ABSTRACT: Large increases in speed cause visual disturbances.
In the flat
position (flying direction chest-back) visual disturbances occurred, but the
brain and consciousness were not affected.
Experiments were made in the
sitting and lying- positions.-
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Burgess, B.F. & H.N. Hunter 1955 TEST AND DEVELOPMENT OF ANTI-BLACKOUT
EQUIPMENT
(Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 100 310;
TED ADC AE-5201, 31 Dec. 1955

ABSTRACT: A study of G tolerances has been made on trained centrifuge subjects
wearing various types of anti-G suits.
(1) An experimental full-pressure half
suit, due to severe discomfort, was found to limit the protection to no more than
that provided by the standard Z-2 suit plus straining.
(2) An integrated antiblackout suit (basically a Z-2 suit with built-in parachute and restraint harness)
was evaluated and found to be very comfortable and to provide the same protection
as the standard Z-2 suit.

160
Burgess, B.F. & H.N. Hunter 1955 THE G-PROTECTION PROVIDED BY THE FULL PRESSURE
HALF SUIT
(Naval Air Development Ctr., Johnsville, Pa.)
NADC-MA-5511, 23 Sept. 1955

,161,
Burgess, B.F.
1956 INTEGRATED ANTI-BLACKOUT SUIT
U.S. Naval Air Development Center, Johnsville,. Pa.

NADC-MA-LRl5,

6 Feb. 1956

ABSTRACT:
In a total of 75 runs on the centrifuge, 4 subjects were used to
evaluate the characteristics of the integrated anti-blackout suit. G protecti n
with the suit ranged from 0.7 to 1.8 G with a mean protection of 1.1 G. The
MA-l parachute/safety harness integration did not interfere with, or reduce, the
efficiency of these features. All subjects wearing this suit during the test
found it more comfortable than the standard Z-2 suit with the parachute harnes
worn over the suit.
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Burgess, B.F., Jr.
.1957
THE EVALUATION OF A PULSATING ANTI-G SUIT.
(U.S. Naval Air Development Center, Aviation Medical Acceleration Lab.,
Johnsville, Pa.)
NADC-MA-5702, 27 Jan. 1957.
ASTIA AD 132 753.

ABSTRACT:
An evaluation was made of the G protection provided by a pulsati-g
type of anti-blackout suit.
It was c mpared to the standard Navy Z-2 suit.
Results indicate that this suit does not provide any more protection than
the Z-2 suit and, in addition, is less comfortable.
....

Skin temperature measurements on the hands and feet suggest that the massaging
type of action of the pulsating suit has no effect on peripheral circulation.
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1957 ESTABLISHMENT OF A QUALIFIED PRODUCTS LIST FOR TYPE Z-3
Burgess, B.F.
(CUTAWAY) ANTI-BLACKOUT SUIT, CONFORMLNC TO SPECIFICATION MIL-S-5085 (Aer)-3
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR29, August 30, 1957

ABSTRACT: The following suppliers submitted sample Z-3 suits for testing in
accordance with MIL-S-5085 (Aer)-3: David Clark Company, Berger Brothers,
The suits submitted by 'these
Switlik Company, and Seymour Wallas and Company.
suppliers were found to conform to specifications either by -test or by certification, and it is recommehded that these companies by entered on the Qualified
Products List.
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Bu'rgess B.F.
1
1958 TEST A.ND EVALUATION OF ANTI-BLACKOUT EQUI2MENT
(U.S. N,,val Air Development Center, Johnsville, Pa.) NADC-MA-LR42 Feb.

28,

1958

A;,ST 1ACT: This report describes the test and evaluation of Z-2 anti-G suits that
The
were •ocifi~ d to afford comfort to pilots operating under high temperatures.
z-2 -.odification from CO•'-CVAIRPAC was altered by the removal of the upper torso
These
at the level, of the inflatioh tube, the seat and the crotch sections.
suits were tLsted on the centrifuge and were found to give 0.4 G less protection
Suits were
This lack of G protection precludes their use.
than the standard Z-2.
modified at Johnsville by removing the upper torso at a level 2 inches 'above the
entrance of the pressbre hose and the cloth was sewn to give additional strength
and a snub fit waF essential.
This modification showed no decrease in G protectior
when compared

to a standard Z-2 suit.
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Burgess,

B.F.

1958

TEST AND EVALUATION OF U.S.

TYPE ANTI-BLACKOUT SUITS,
(U.S.

AIR FORCE EXPERIMENTAL CUTAWAY

DESIGNATED MA-3

Naval Air Development Center,

Johnsville,

Pa.)

NADC-MA-LRhl

30 April

1958

The Air Force MA-l suit and the standard Navy Z-3 suit were compared
A6STRACT:
S.-x experienced centrifuge
through tests conducted on the human centrifuge.
sub~ects were exposed to acceleration stress while s.ýated in a mocked-up cockpit
Each series of runs began at the 2.5 G
seat with lap belt and shoulder harness.
level and subsequent runs were ..increased by.0.25 G increments until :the end point_
was reached.
The runs were 40 seconds in duration with peak G maintained for
15 seconds or until the subject noted peripheral light Loss and stopped the run

-
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himself
It was concluded that there is no significant difference between the
G protection provided by the Air Force MA-i suit and the Z-3 suit. In general,
the subjects'found the Z-3 suit more comfortable while under acceleration.
The
major complaint against the MA-i suit was that the larger abdominal bladder
tended to produce slight nausea due to pressure 'in the "pit of the stomach."
Beýause of this factor and the fact that both suits provided equal G protection
it wos concluded that the Z-3 suit was the more desirable of the two suits.
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Burgess, B.F.
1958 IN1.ESTICATION OF DEFECTIVE TYPE Z-2 ANTI-G SUITS FURNISHED
BY SEYXOUR WALLAS & CO., ST. LOUIS, MISSOURI UNDER CONTRACT N383-40133A
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR48, April 29, 1958
AsT:'L',CT: Four type Z-2 anti-C suits, manufactured by Seymour Wallas & Co.,were
submiited to AX\%L in order to determine the causative factors producing excessive
prcssure points when worn by pilots.
The suits were tested in accordance with
:IL-S-5085 (Aer).
Foul subjects wore the suits for a total of 36 centrifuge runs
and, although the suits showed a normal inflation time and normal G protection,
pilot acceptability would be low due to the discomfort produced by the excessive
pressure points.
The suits were then examined by the Naval Air Material Center
and it was found that the seam sealant of the bladders of the four defective
suits was very stiff and brittle. According to the manufacturer, the suits having
the unsatisfactory bladders cannot be repaired.
It is therefore recormmended
that the defective suits be withdrawn from the supply system.
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Burgess, B.F.
1959 TEST AND EVALUATION OF INTEGRATED COTTON-FORTISAN ANTIBLACKOUT SLTX2_4R FLYING COVERALL
(U.S. Naval Air Development Center, Johnsville, Pa.) NAADC-MA-LR88, July 9, 1959
ABSTRACT: Two cotton-fortisan anti-G suits were evaluated for anti-G protection
on the t'*ALL centrifuge.
An average of 1.5 G protection was found to be provided
by the suits which is equivalent with the standard Navy Z-2 anti-G suit. Subjects
found the suits comfortable.
It is recommended that this suit not be adopted
as standrard equipment and that investigations continue in an attempt ta find
a-lighter weight m.-terial that has a fire-resistant characteristic.
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PHYSIOLOGICAL REQUIREMENTS INTEGRATED FLIGHT CAPSULE
1960
J. E.
Contract NOa(s) 59-6150-C,
(Chance Vought Aircraft, Inc., Dallas, Texas)
Rept. No. AER-EOR-12841, 1 June 1959 - 1 March 1960; ASTIA AD-263 491L

Burke,

The improvement of the pilot environmeni in the Integrated Flight
ABSTRACT:
Capsule required definition of the physiological capabilities and limitations of
This was accomplished for cabin pressure; atmospheric composition,
the man.
temperature; ventilation rate; environmental toxicity; accelerations; noise;
vibration; body restraint; oscillation and tumbling; pilot incapacitation sensing;
The physiological
vision; thermal radiation effects and body wa'ste removal.
requirements presented assumed that no personal protective equipment is worn.
(AUTHOR)
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Burkhardt, W. 1939 STURZ AUS DER HOHE (Dives from High Altitude)
Deutsch. z. Ges. Gerichtl. Med. (Berlin) 30: 334-341
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DESIGN AND DEVELOPMENT OF A PRESSURE
1958
Burns, H.I., & R.E. Stockman
(Wright Air Development
AND CYCLE CONTROL FOR DYNAMIC SEAT CUSHIONS.
Center, Air Research and Development Command, Wright-Patterson AFB, Ohio:
ASTIA AD 209 386
WADC TR 58-616, Dec. 1958.
The advent of long range
ABSTRACT:
maximum long term seating comfort.
in efficient Dynamic Seat Cushion.
Cushion depends on close control of

aircraft has created a requirement for
Research and development have evolved
Successful operation of a Dynamic Seat
air pressure and inflation cycles.

Engineering problems in design and development of this close control involve
air pressure regulation, manual control, inflation and deflation valving,
The application of this control to aircraft use imposed
and cycle timing.
additional requirements of light weignt, small size, and reliability over
wide ranges of environment and long term continuous use.
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'171
Burns, N.M., & E.C. Gifford
1959
PRESSURE SUIT MOBILITY: A PRELIMINARY STUDY.
(Naval Air Material Center, Air Crew Equipment Lab.,
Philadelphia, Pa.)
NA.,1C-ACEL-412, 15 Oct. 1959.
ASTIA AD 227 656

ABSTRACT:
Four subjects were used in this study, with each subject wearing
each of the basic suit configurations on at least one occasion.
The time
taken to activate the appropriate switch, once the signal was given, and the
time taken to complete a sequence of movements was recorded.
The data was
plotted graphically in order to demonstrate the restricting effects of the
various suits and the effects of inflating the suit to 5 psi. This data is
shown.
The results indicate two primary findings.
First, the three-suits
tested appear to be roughly equivalent with regard to their, respective mobility. Secondly, in the event of a loss of cabin pressure, inflation of the
suit' to 5 psi can be expected to lengthen RT.
The differences in RT among
the three suits at 0 and 5 psi were statistically significant in every case.
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Burns, N. M. and R. B. Ziegler
1960
ENVIRONMENTAL REQUIREMENTS OF
SEALED CABINS FOR SPACE AND ORBITAL FLIGHTS. *A BIBLIOGRAPHY OF PSYCHOPHYSIOLOGICAL STUDIES RELEVANT TO SPACE AND ORBITAL FLIGHT
(Naval Air Materiai Center, Air Crew Equipment Lab., Philadelphia, Pa.)
XAMC-ACEL-441, 26 Oct. 1960
ASTIA AD 246 414
ABSTRACT: A bibliography is presented of psychological, physiological and
environmental reports pertinent to man's role in space and orbital flight.
Five hundred and eight-two entries are provided on 3 x 5 inch file card forms
with the content of the report indicated by the category into which it is
placed., The literature review for this bibliography was completed in April
1960.
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Burns, Neal M. & R.L. Burdick 1961 COCKPIT DESIGN STUDIES; STANDARD COCKPIT
MOC:UP (PRESSURE SUIT MOBILITY.
II. THE PROJECT MERCURY SUIT)
(Air Crew Equipment Laboratory, Naval Air Material Center, Philadelphia, Pa.)
N;uMC-ACEL-443 Feb. 21, 1961
ASTIA AD 254 517
ABSTRACT: The present report is a continuation of the laboratory's efforts on
the human factors problems involved in pressure suit design. The purpose here
was to investigate the effects of suit pressurization on motor performance and

-
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-

2,533

-

a modified reaction time experimental paradigm was used.
The task console
consisted of a modified Mercury control panel, with the subjects required to
perform specific responses when the appropriate signal was displayed.
Six of
the Project Mercury .astronauts served as subjects, and were first tested with
the suit at 0 psi or, more accurately, ventilation air pressure.
After a series
of measurements of performance were obtained, the suit was inflated to a pressure
of 5 psi.
The same series of measurements were taken under both conditions.
Inflation of the suit to 5 psi significantly increased the time required to
activate the controls on the Mercurypanel.
In addition, the number of inadvertent
actuations (i.e., errors) also increased under the 5 psi condition.
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Bushnell-, D.
1958 MAJOR ACHIEVE217NTS IN BIODYNAMICS:
ESCAPE PHYSIOLOGY
1955 - 1958.
(Historical Div., Office of Information Services, Holloman
AFB, INew Mexico)
June 1958 ASTiA AD 201 282
ABSTRACT: In the study here presented, the author has carefully documented
that portion of the work done in the Biodynamics and Space Biology Branches of
thi Air Force Missile Development Center's Aeromedical Field Laboratory towards
Liew exploration of the punishing effects of wind blast, and the tremendous
forces of abrupt deceleration encountered during emergency escape from highmach aircraft. The author has also mentioned the application of this experimenta
tion to the effects of the magnitude and relatively long duration of g-loading
experienced during sustained acceleration of multistage space vehicles.
This monograph is the fourth of a projected series of six related to the
contributions of Holloman's Aeromedical Field Laboratory.
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RESTRAINT. PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS
C
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Caldara, J. D.
1956
FLIGHT SAFETY TESTIMONY GIVEN BEFORE THE SUBCOM1M1ITTEE OF THE CO',•1ITTEE ON APPROPRIATIONS.
(House of Rep.,
Eighty-fourth Congress, Washington, D.C.) Special Report No. 31-56,
March 20,

1956.
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Campbell, A. J'., & J. T, Greenslade
1960
CREW EJECTION INVESTIGATION DURING
LANDING APPROACHES FOR T33 AIRCRAFT.
(Royal Canadian Air Force, Air Materiel
Command, Central-Experimental & Proving Establishment)
CEPE Rept. No. 1527;
ASTIA AD-248 347; Oct. 1960
SUMMARY: An investigation was made of the T33 ejection escape system
during
shallow dives (as encountered during approach-to-landing) and shallow
climbs. A
program of airborne tests 'indicated that tail clearance is not significantly
affected by small changes in flight path angle at a given aircraft
speed.
The flight path angle was found to have a major effect on the height
lost before
the points at which full chute deployment and the start of stable
descent are
reached.
These trajectory points give a measure of the safe minimum altitudes
from which ejections should be attempted.
The problem has been evaluated theoretically as well as practically.
Although in
certain analytic "areas" there are quite wide numerical variations
between
theory and the practical results, the trends and general'behaviour
patterns
found in both approaches agree favourably.
No practical tests were conducted on the Sabre system.
It was felt however, after
a theoretical comparison, that the Sabre and T33 ejection systems
'would behave
almost identically during shallow dives and climbs.
For either aircraft, the
i:..
aliitudes for a possibility of a successful ejection are:

"
G;C,

0.f A:-,ch
(S60 it/-,-.in'

descent rate)
"Off the break"
(4,000 ft/min)

Lanyard

No Lanyard

60 ft

350 ft

160 ft

550 ft
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Campbell,
AU

ESCAPE AND SURVIVAL DURING SPACE OPERATIONS
1958-59
P. A.
10(4) Winter 1958-59.
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A PRACTICAL APPROACHTO OPERATOR'S COMFORT
1947
Cannon, C.W. and E.F. Cox
the SAE Nat. Tractor Meeting, 1947)
at
presented
(A technical paper
1947.
9
Oct.
80,
News
Farm Implement
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,Car,

PROCUREMENT SPECIFICATION DC-7C DAY-PLANE PASSENGER SEAT.
1954
H. A.
(Douglas Aircraft, Santa Monica. Calif.) Drawing No. A-7535260, 26 Nov. 1954

.180
NOTE SUR LES ACCIDENTS CRANIOCERVICAUX
1956
Carayon, A., & V. Andre
(NOTE ON CRANIO-CERVICAI. INJURIES CAUSED BY PARACHUTING)
DU PARACHUTAGE.
Societe de medecine militaire francaise. Bulletin mensul (Paris)
50(4): 124-126
April 1956
ABSTRACT: Cases are recorded of cranio-cervical injuries (fractures,
dislocations, closed injuries, contusions) occurring during parachute
Lesions are attributed to either a faulty jump due to bad
jumps.
terrain, violent winds, or bad body position, and to the shock produced
by the cpening parachute
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Carriston, L.E.
PROPELLERS.
2 Jan. 1941.

EMERGENCY EXIT FROM AIRPLANES WITH PUS'ER
1941
(War Department, Air Corps, Materiel Division)
ASTIA ATI 186670.

ABSTRACT: The purpose of this report is to present the results of a study
to determinec the practicability of methods for emergency exit from airplanes
a from this study is to be used to influence
1 .with pusher propellers.
propelled airplanes.
'ier
design and operation of p•
:o release the propeller before attempting egress
It has been found practi
A pilot can be ejected
is necessary-or desired.
from the airplane when -u•
-r propeller by providing suitable means. Emergency
from an airplane with pt;

exit can be incorporated
airplane.

-n a minimum compromise in the basic design of an
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Carter, R. L. & G.A. Holcomb

1959

HUMAN TOLERANCE TO FORCES IMPOSED

UPON AN AIRMAN DURING SIMULTANEOUS SEAT BOTTOMING, MNEE ELEVATING
AND LEG POSITIONING AND RESTRAINING IN THE A3J-I ESCAPE SYSTEM.

(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: The seat bucket on the A3J-l escape system adjusts to accommodate
various height airmen while the .rest of the seat and the seat catapault
remain stationary. The seat bucket must be bottomed prior to firing the
seat catapult in order to have proper center of gravity-rocket thrust relations when the seat leaves the rails. At the same time, the seat is being
bottomed, the knees are being elevated and the legs positioned and restrained.
This prevents flailing of the lower extremities, insures symmetry of the
ejected mass, and reduces the decelerative forces imposed by the dynamic
wind pressure. All these operations are accomplished on 0.2 seconds by
ballistically powered units. This paper presents data that show that all
forces imposed upon the airman during these operations are within human
tolerance limits.,

Production units were tested using anthropomorohic

dummies and a human subject. No deleterious effect whatsoever was experienced, not even mild, transient pain. The knee raising bar impacted the
legs with a maximum velocity of 7.6 feet per second. The leg restraining
hooks impacted the legs with a maximum force of 110 pounds. Raising the
knees did not produce spinal flexture. Movies of the human test are presented.
(J. Aviation Med. 30(3): 179, March 1959.
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1957
SHOCK ABSORBING SAFETY SEAT.
Cartwright, E. O., et al.
(Chance Vought, Dallas, Texas) U. S. Patent 2, 981, 317, Nov. 1957
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FINAL REPORT ON SUITABILITY TEST OF THE HAMMOCK TYPE SEAT
1945
Casey, D.F.
FOR FIGHTER AIRCRAFT (Air Proving Ground, Eglin AFB, Fla.) 26 July 1945.

ASTIA ATI 84893
ABSTRACT: The purpose of the tests was to determine the suitability of the
The tests were also conducted
hammock-type scat for use in fighter aircraft.
to help evaluate the various types of canvas hammocks and frames submitted.
It was determined that when properly adjusted, the hammock-type seat greatly
reduces pilot fatigue and discomfort during long missions in P-510 type airas tested is unsuitable for operational use for the
The hammock sc.t
craft.
of various-sized
following reasons: (1) Adjustments provided for the fitting
(2) The seat frame cannot be used in P-47
pilots are completely inadequate.
(3) Design and adjustment of the back support strap are unsatistype airplanes.
Furthermore, the parachute sling is too long to permit proper positionfactory.
ing of the parachute and dinghy throughout the range of required hammock adjustment.
Thorough indoctrination of all personnel who are to use the seat is
essential.
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Castor, J.G.B.
1946
ACCELERATION
(G-FORCE) RESEARCH EQUIPMENT, STUDIES,
RESULT AND TRAINING.
(Hq., AMC, Wright-Patterson AFB, Ohio) Air Tech.
ASTIA ATI 12710.
Intelligence Review Rept. F-IR-127-RE, Dec. 1946.
ABSTRACT:
In order to observe the changes of the intermediary carbohydrate
metabolism produced by centrifugal effects in the direction of feet toward head
or head toward feet, rabbits were subjected to centrifugal forces of 10 g for
10 seconds, in various directions, and the changes in blood sugar and lactic
acid were determined.
Furthermore, the influence on the above changes by anesthetics (urethane and luminal), as well as by vegatative nerve stimulants
(pilocarpine, atropine, adrenlin, and ergotamine) and by vagotomy, was analyzed.
From the experimental results it may be concluded that hyperglycemia and hyperlactacidemia which are gradually produced by centrifugal effects, in the directional
of feet toward head or head toward feet, and persist for 1-1-1/2 hours after
stopping the centrifugal action, are probably due to the fact that the vegetative
nerve center or the control center of the carbohydrate metabolism in the midbrain
are irritated by the centrifugal forces.
This stimulus, in turn, is transmitted
to the liver via the sympathicus, where it results in the splitting of glycogen.
It was furthermore pointed out that hyperlactacidemia which occurs immediately
after stopping the centrifugal action in direction of head toward feet, and
which is intensive but transitory, must be of peripheral and not of central
origin.
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Celent, C.
1960
HUMAN FACTORS:
Electronic Ind., 19(2):85-100.

NEWEST ENGINEE ING DISCIPLINE
Feb. 1960.

ABSTRACT: Rapid technologic advances have generated problems concerning manmachine compatibitlity that call for an exhaustive k owledge of humna behavior.
These problems are especially critical in preparing or space travel, in that
the man and the machine must be assigned the functio each performs best. The
space traveler must be protected against high or comr lex acceleration forces
and weightlessness, and the effects of extremes of p essure, temperature,
humidity, radiation, noise and vibration.
Descriptions are given of various
programs from industry, government, non-profit organizations, and private
consulting firms which are attempting to solve these problems.
Included are
studies on the effect of motion and vibration on the ability of the pilot to
control his craft; the development of telemetric devices for monitoring physiologic responses during space travel, and for lunar st it communications systems;
the development of a satellite simulator to fac.ilitate the 4e ign of living and
working conditions in future extenrdd-ýtrip space vehi les; and the development
of analog computers to simulate control situations ir manned space vehicle
re-entry.

1//
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Chaffee, J. W.
1960
ANTHROPO?.MTRIC CONSIDERATIONS FOR ESCAPE CAPSULE
DESIGN
(Convair, Fort Worth, Tex.)
(Internal Furnishings rept. no. 302)
(Cont. AF 33(600)36200)
18 Jan. 1960 ASTIA AD 240 484
ABSTRACT: The problem of determining the amount and configuration of the
packaging space required within an escape capsule for the human operator
of a high performance aircraft is discussed. A method, based upon photogrammetric techniques, of locating human body components and sensors in
three-dimensional space is introduced.
Means, standard deviations and 5th
and 95th percentile statistics are presented for each of the Cartesians
coordinates of a large number of body dimensions collected on twenty-four
subjects while in body attitudes representative of the emergency abandonment
sequence.
Three-dimensional graphical summaries of design ranges are
included along with suggestions and limitations regarding application of
findings to specific problems.
(Author)
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Chaffee, J. W.
1961
ANTH±&OPOMETRIC CONSIDERATIONS FOR ESCAPE CAPSULE
DESIGN
Hum. Factors i(l):36-52, March 1961.
ABSTRACT: An experimental investigation was made of the location and
spatial requirements of salient anatomical features of the human operator
of high performance aircraft when simulating the use of an escape capsule.
Twenty-four Ss representative of the Air Force flying population were measured.
A system of anthropometric assessment was used which employs a nonstereographic, photogrammetric treatment requiring two to three ordinary eightby-ten-in. view'cameras together with adequate stroboscopic illumination,
Data on the >-, y, and z coordinates of 16 anatomical features of the operators
when positioned in six body attitudes representative of the escape system's
use were presented graphically.
(Tufts)
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Char..,crt,

S.

1953

DESCENT IN PARACHUTE WITHOUT RELEASING THE

LJECTIO:. SEAT,( 'Descente en parachute sans largage du siege)-/d,ine adronatutigue (Paris), 8 (4): 359-362. 1953 In French.
Su.rmiry:
A double accident due to low bailout is discussed. Before
the filrýt pilot had a chance to release the canopy remover, the seat
was c..,Apulted; the parachute opened rather slowly, and the wind blew
thf pilot against a wall. In the second plane, the pilot failed to

-
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release the ejection seat and was hanging with his head down. When the
ejection seat launching mechanism fired, the pilot clung to a tree.
He suffered from shock and was taken to the hospital where the following conditions were diagnosed: compound fracture of the lower portion of the right foreaim; detachment of the styloid process from
its base; subcutaneous lesions of the left foot and left leg extending to the exterior tibial tuberosity with emphysema around the
wound; small fracture of the left heel bone, fracture of the right
radius; and hematoma of the left carotid region. It was concluded
that the accident was caused by technical failure. Instead of
pulling the handle of the ejection seat, the pilot grabbed the arm
brace of the seat. When he tried to open the parachute, he realized
that the seat was not released and got entangled with the parachite.-There are only a few instances known when a pilot was able to parachute to safety without the ejection seat being released. When opening the canopy, eye glasses, helmet and the mask frequently get lost.
As a preventive measure, pilots prefer to fasten the oxygen supply
tube to the parachute belt, so that it should be accessible when
needed.
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Chance Vought Aircraft

1960

AERODYNAMIC ANALYSIS OF F8U-l INTERGRATED FLIGHT

CAPSULE.

(Chance Vought Aircraft, Dallas, Texas)
1960.
ASTIA AD 263 512.

Rept. No.

EOR-12823; 25 March

ABSTRACT: Under the Bureau of Naval Weapons Contract NOas 59-bi5u-c, Chance
Vought Aircraft has conducted a preliminary design of an integrated flight
capsule based on the fuselage nose section of the FSU-l airplane.
The necessary
stabilizing fins were selected and designed.
Low speed and high speed wing
tunnel tests were conducted.
Interference between the capsule and afterbody
was evaluated.
Cipsule performance was demonstrated by a computer program and
by ejections of dynamically similar models in a low speed wind tunnel. Acceleration of the flight capsule was detected by the computer method and by human
tolerance.
Results are presented in this interim report.
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Chew,

F. E.,

L. Oling & H. A. Clutz

1962

INVESTIGATION OF STABILIZATION AND

CONTROL SYSTEMS FOR APPLICATION TO AERO SPACE VEHICLE ESCAPE CAPSULES.

(Flight Dynamics Laboratory, Aeronautical Systems Division, Air Force Systems
Command, Wright-Patterson AFB, Ohio)
ASD-TDR-62-243; June 1962.
ASTIA AD 284 618
ABSTRACT: Previous studies have established that methods for stabilization and
control of escape capsules for low orbital manned vehicles are necessary.
In
this study the stabilization and control system requirements, methods, and problem

-2,540-

areas were established, and system designs for lifting and ballistic capsules
were described.
Study objectives were to establish the optimum design of a fully
automatic system with manual backup which provides adequate escape capability
with the minimum of complexity.
Aerodynamic studies showed that attitude control
outside the atmosphere, damping augmentation for all flight conditions, aerodynamic roll trim, and two position stabilizing surfaces are required for both
capsule designs. The control systems selected for the two capsules were similar
and contained a gyroscipic attitude reference corrected by infra-'red horizon
scanners, gyrocompassing and temperature sensors; hydrogen peroxide reaction jets
to supply damping and attitude control moments; stabilizing flaps; and aerodynamic
roll trim by center of gravity control'. Some manual mode switching during the
normal mission is used, thus reducing system complexity and 'allowing proper
system functioning despite deviations from the planned mission profile; however,
both systems are fully automatic upon separation from the parent vehicle.
Significant problems were discovered in controlling the magnitude of socillatory
accelerations during escape at high dynamic pressure and in measurement of capsule
yaw angle.
(ASTIA)
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Chubb,,R. M., W. H. Davidson, & W. D. Gable
1963
THE PATHOLOGY OF EJECTION
FAILURE.
(Paper, 34th Annual Meeting of the Aerospace Medical Association,
Statler-Hilton Hotel, Los Angeles,.'Calif., April 29 - May 2, 1963)
ABSTRACT: A review of all fatalities accessioned since 1957 at the Armed Forces
Institute of Pathology as a result of ejection failures has been completed.
The circumstances surrounding death and the autopsy findings', both anatomical
and tcxicological, have been studied in an effort to determine the causes of
fatal injuries.
The results of this study are presented in order to point out
the patter s of injury seen in the different ejection situations.
Repres'entative
cases are riefly presented in order to show the mechanism of injury and thus form
a basis fo reconmmendations for prevention of these injuries.
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Churchill,
.E., P.G. Hykes & M.Z.
REQUISI ES SAE J1 54:74-5
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RIDE COMFORT,
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Clamann,

H.G.

19bU

MEDIZIN UND RAUMFAHRT:

(Medicine and Space Flight:
Flugkorper

(Wiesbaden)

2(l):

DER MENSCH IN DER KAPSEL

Man in Capsule)

16-18.

Jan.

1960

(In

German)

In a lecture delivered at Dusseldorf, Germany, the author reviewed'
ABSTRACT:
current and projected areas of investigation in the medical problems of space
fLight. 'The subject discussed included acceleration tolerance, weightlessness,
the use of pressure suits, hazards of Van Allen belt radiations, the food
requirements and techniques for space flight feeding, methods of re-cycling
water and of C02 -02 exchange, isolations, and tolerance to high dry-heat
temperatures.

195
Clark Co., David Inc.
1960
DEVELOPMENT OF AN
COVERALL, HIGiH ALTITUDE, VENTILATION--EXPOSURE
(Wright Air Development Division Air Research
WADD TR-60-809,
Wright-Patterson AFB, Ohio)

EMERGENCY PRESSURE SUIT
TYPE CSU-5/P.
and Development Command,
ASTIA AD 254 906.
Nov. 1960.

ABSTRACT:
This report describes the various features evaluated during the develop7nent of Coveralls, Flying, High Altitude, Ventilation-Exposure, Type CSU-5/P.
-Each progressively improved prototype garment is described and the results are
reported.
Practical solutions were achieved in some areas, but additional work
is req,,ired in others.
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Clark,

C.C.,

1961

SOME BODY DISPLACEMENTS AND MEDICAL EFFECTS OF

LATERAL ACCELERATIONS DURING NAVY CENTRIFUGE SIMULATION OF EJECTION
Lab., Naval Air Development Center, Johnsville,
NADC-MA 6044, 11 April 1961.
ASTIA AD 257 371.

Pa.)

Final Report.

ABSTRACT:
For steadily applied lateral, loads in the Martin-Baker Mark J5
Ejection Seat and restraint System in usein the YAO-l aircraft, lateral
displacement of the pilot is such as to make questionable safe ejection
at 2 G past the canopy beam located 12.5 in from the seat center, even with
the restraint harness tighter than would be the case in general flying.
With additional equipment on the pilot inside of the restraint harness,
lateral displacements will probably be increas.-d.
For stead.ly a,,plied
lateral loads above 2G, this study indicates that lateral displacements
of the pilot would preclude safe ejection.
The theoretical discussion in
tthe previous section indicates that either body motion damping effects,
reducing displacements, or resonance overshoot effects, increasing displace. .ment~might-occur_for the -shorter duration acceleration puIses of ai---raft....................
in-flight accidents. Unit such time as the resonance frequencies and dump-
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of this man-sC"L-restraint system canbe determined, the shoulder
displacement values of this study are reasonable predictions of displacements to be expected in aircraft experiencing similar acceleration
components.
(Author)
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Clark, Carl & Carl Blechschmidt 1963 HUMAN VIBRATION AND IMPACT ISOLATION WITH
A PROTOTYPE FULL LENGTH AIR BAG RESTRAINT SYSTEM
Paper.' 34th Anrnial Meeting of the Aerospace Medical Association, Statler-Hilton
Hotel, Los Angeles, Calif. April 28-May 2, 1963
ABSTR.ACT: A preliminary air bag restraint system has been developed, with the
subject supported in front and back by full length air bags inflated within a
box container of 22 x 34 x 84 inches at pressures up to 10 inches of water.
An opening throughthe top bag and box allows respiratiot..
By November 1, 1962,
95 vibratior tests and 68 impact tests with three subjects had been carried out.
With a box vibration of lGx" 3Gx (sine wave) at 11 cps and a lower bag pressure
of 3.5 inches of water, the subject experienced IGx + 0.4Gx (sine wave) at 11 cps,
for five minutes with only slight discomfort.
To prevent waist flexure during
impact, the subject lay on a back goard.
With a box impact into sand from four
feet up, hitting at 16 feet per second with a peak deceleration recorded of
310 Cx, and with the lower air bag at 10 inches of water pressure and the upper
at 7 inches of water pressure, the accelerometer on the hip of the subject
peaked at 17.2Gx.
A valve system for dumping the bag pressure at maximum
displacement, to prevent rebound, is under developm'-it.
Technical developments
of a means of control to pievent "bottoming" ar.. to vary resonance frequencies
warrant further exploration of acceleration isolation restraint systems.
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Cl..; ý, N.P'. & Charles R. Feeley 1962 AEROMEDICAL ASPECTS OF THE B-58 CAPSLTLE
EJECT10N SEAT
Paper: 33rd Annual Meeting of the Aerospace Medical Associatiforn ChalfonteHaddon Hall, Atlantic City, N.J., April 9-12, 1962
A.•STRCT:
The e.volution of aircraft escape devices from the open ejection seat
into the encapsulated seat system brought many critical and crucial human factor
proble:ns.
Pjra-. ount of these problems was in the. area of biodynamics, in which
the est-ablishucnt of the additional human tolerarce data was required for making
man compatible with this new concept of escape.
This paper presents the aero-'
medical support provided to the B-58 escape capsule 6rogram under the leadership
of the Aerospace Medical Laboratory, Wright-Patterson bFB.
Details of the tests
conducted and the highlights of the related biodynamic vactors will be discussed.
The critical portions of the animal and human testing conotted by the contractor
and the Air Force to validate Lhe design principles and establish command confidence
ir•this new escape concept will be discussed.
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1963 BIODYNAMIC RESPONSE TO SUPERSONIC EJECTION
Clark, N.P.
34th Annual Meeting of the Aerospace Medical Association,
Paper:
Hotel, Los Angeles, Calif., April 29-May 2, 1963

Statler-Hilton

ABSTRACT: Six supersonic test ejections of the B-58 escape capsule were made from
Five black bears and one chimpanzee were used as
a specially modified Hustler.
Ejection altitude was between 35,000 feet and 47,000 feet and speed
subjects.
In the second test ejection, made from 45,000
variid between Mach 1.3 and 2.0.
pitching of the capsule induced unstable
positive
excessive
1.6,
Mach
at
feet
flight producing cyclic high amplitude lateral acceleration- associated with
oscillation ia yaw. The bear subject sustained bilateral complete fractures of
In the following ejections, a change in
the acetabular branch of the ischium.
orientation of the rocket thrust vector to prevent exctssive pitching was tested
In addition to the supersonic ejections, three
and shown to be successful.
subsonic ejections using bear subjects, one from 40,000 feet at Mach 0.8, one from
5,100 feet at Mach 0.9 and one rolling runway ejection at 100 knots were done to
validate satisfactory performance of the capsule over the, flight envelope of the
The'resul'ts of these ejections
aircraft after the change in rocket thrust vector.
to illustrate capsule
pictures
motion
will be discussed using engineering test
performance and to relate capsule motions and acceleration to the response of
the subjects.
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THE ABILITY OF MAN TO REACH UPWARD
1948
Cochran,R. and L. E. Morehouse
DURING POSITIVE G
(Office of Naval Research, Washington, 0. C.)
Contract N6ori77
June 1948
SUMRY: The hands can be raised above the head under conditions of 8
positive G and a simulated Martin-Baker ejection seat release with a resistance
of 30 pounds can be operated with ease.
A loss of visual fields in one subject was not accompanied by either losses
in kinesthetic or touch sensations, or the ability to control learned
movements with accuracy.
A reach above the head during positive G can be accomplished easier and more
accurately if the elbows are first flexed and then the hands are drawn upward past the ears, than if the reach is performed with the arms raised upward
in extension.
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Cochran, L. B. `19e3
STUDIES ON T1E EASE WITH WHICH PILOTS CAN GRASP
AND PULL TUE EJ6CTION SEAT FACE CURTAIN HANDLES
J. of Aviation Medicine 24(i):23-28
February 1953
ABSTRACT:
1., Thirty naval figh~ter pilots, of various anthropometrical
measurements, from NAAS, Cabaniss Field, Texas, VR-31, and VF-71, ComAir-Lant, were tested on the Pensacola Human Centrifuge in their ability
to actuate the Martin-Baker type ejection seat mechanism.
For these tests
the subjects, protected by anti-blackout suits, were subjected' to levels of
positive rrdial acceleration about 2.0 g above their relaxed blackout
tolerance level.
2.
The results suggest that, unless extremely fatigued, most suit-protected
pilots should be able to perform the arm movements necessary to actuate the
Martin-Baker type ejection seat at 2.0 g above their control blackout
level if the g were a constant one.
There were no means available by which
their ability could be tested under conditions of fluctuating g-levels.
3.' A marked degree of success would appear to depend on the pilot's preknowledge of the effects of such forces on him and his plane, and proper
instruction as to procedure and techniques employed which facilitate his
ability to actuate the ejection seat under high accelerative forces.
This
portion of success could be made available through lecture training and
centrifuge indoctrination.
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Cofer, F.S., Jr., H.M. Sweeney & C.E. Frenier 1946 ESCAPE FROM HIGH SPEED
AIRCRAFT
Engineering Division, Air Materiel Command, Army Air Forces)
Eng. Div. Memo
Report TSEAC1I-45341-1-2
August 9, 1946
ASTIA ATI 9213
ABSTRACT. This publication presents Liz history, current progress, and future
plans for escape from high speed aircraft. A suimmary of the accomplishments of
the Air Materiel Command in connection with escape from high speed aircraft is
contained in the following Appendices: Appendix I outlines the work of the
Aircraft Laboratory; Appendix 2 outlines the work of the Aero-Medical Lab4.rarory;
Appendix 3 outlines the work of the Personal Equipment Laboratory; Appendix 4
is a bibliography on this subject. The contents of the Appendices of this report
provide an introduction to the problems of escape from high speed aircraft for
all concerned.
The necessity for sa~e escape from high speed aircraft requires
an immediate solution as well as long range research.
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Colajanni, G. 1931 UN CASO DI EMORRAGIA RETINICA PER LANCIO NEL VUOTO CON
PARACADUTE (Retinal Hemorrhage from Parachute Descent)
Annali di ottalmologia e clinica oculistica (Genova) 59: 1017-1020, Nov.-Dec.

.204
Conley, M. 1952 A METHOD OF SUPPORTING THE HUMAN BODY STRUCTURE DURING SPACE
FLIGHT
J. Space Flight 4(9): 3-4, Nov. 1952
Lightweight zippered supporters, made of webbed cotton fabric, are
ABSrRACT:
recommended for use in Space ships to protect various parts of the body from
They would be
effects of acceleration, deceleration, and zero-g conditions.
worn underneath the underclothing as a "second skin", to hold the body's shape
and prevent rupturing of organs.
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1960
F-106 PILOT'S ADVANCED ESCAPE SYSTEM.
Convair
ING TESTS.
Rept. no. DL 60-132
(Convair, San Diego, Calif.)

HUMAN POSITION-

ABSTRACT:
Research was undertaken to provide the tpst subjects with
experience in the rapid positio'ning prelaunch sequence of the B-seat. A
reserve chest-type parachute was incorporated in these positioning tests
to determine its placement for compatibility with the pre-launch positioning of the seat. A total of nine runs were conducted using a 95-percentile
anthropomorphic dummy, a 50-percentile human, and a 65-percentile human,
The dummy was tested in a MK IV full-pressure suit only,
as test subjects.
while the humans were tested in CSU-4/P full-bladder pressure suits,
M IV full-pressure suits, K-2B sui•ner flying suits, and CWU-I/P winter
flying suits. The present MK IV *full-pressuie suit was not compatible
These
with the pre-launch positioning of the seat, even when unpressurized.
tests also indicated that a pressurized CSU-4/P suit offered excessive
resistance to operation of the foot pan motor unit, causing the motor to
(Author)
stall, and preventing complete seat positioning.
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Conway, S. M. 0., & B., J.. Cremit 1956 SOME MEDICAL PROBLEMS OF PARACHUTING IN MALAYA.
J. Royal Army Med. Corps (London) 102(l):70-72,

Jan. 1956
ABSTRACT: A 4.67. casualty rate was found in 995 operational or training
parachute jumps of troops and medical personnel over the Malayan jungles.
The hazards of jumping in the jungle include parachute hook-up and catching
in bra:nches and trees, or giving-way of the parachute after initial hook-up.
The most common injuries occurred in the back, usually crush fractures
of the lumbar and thoracic vertebrae. Other injuries occurred in the
ankle, ribs, pelvis, clavicles, or any other bones which come in contact
with direct violence by branches or the ground. Lacerations and bruises
were usually treated on the spot, but more serious injuries were evacuated by helicopter. Casualties were reduced by air reconnaissance of
the terrain orior to jumps.
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Cooper,

K.H. & F.M.G.

Aerospace Medicine

Holmstrom

32(3):

277,

1961

INJURIES DURING EJECTION SEAT TRAINING

March 1961

ABSTKACT:
The USAF ejection seat trainer used for emergency escape familiarization is an occasional cause of injury to trainees.
Injuries that occur are
usually minor and related to high headward acceleration of very short duration.
Three new cases of coccygeal injury resulting from ejection seat training are
reported.
The character and magnitude of the accelerative forces, the role of
body position, and the protective value of high energy absorbent seat cushions

are discussed.
included.

Recommendations to minimize the recurrence of such injuries are

.208
Craig, F. N.
1950
VENTILATION REQUIREMENTS OF AN IMPERMEABLE
PROTECTIVE SUIT.
(Med. Div. Res., Army Chem. Center, Md.)
Med. Div. Res. Rpt. No. 5.
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Crampton, G. H., W. J. Schwam and S. Warburton
1960
A METHOD FOR
RIGID RESTEAINT OF UNANESTHETIZED CAT
(Army MedicaL Research Lab., Fort Knox, Ky.)
R---cpt n--no-A I4
F-eb49690ASTIAA) 232 505
A3ST'%\.': A humane and rigid immobilization of cat is obtained with
individually fitted bivalve plaster casts. Detailed instructions are

/

-

given.

2,547-

The method has been employed only in the study of vestibular sen-

sitivity but should also serve for study of other sensory systems.

(Author)
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OPERATIONS
Craven, C.W. & E.L. Cole 1960 MANNED SPACE
Proceedings of Third AFOSR
III.
Volume
1960.
-In: Vistas in Astronautics
12-14, 1960.
Astronautics Symposium. Los Angeles. Calif, October
Pp. 83-84.
N.Y.)
(Society of Automotive Engineers, Inc., New York,
October 1960.
activities and problems of
ABSTRACT: A brief review is given of sotne of the
Acceleration, weightlessness, isolation, work cycles,
manned space operations.
are pointed out as
radiation, restraint and support, and ecological systems

-4reas

in which intensified research is needed.

(Tufts)

.211
Cumming, F. G.

1961

ESCAPE FROM AIRCRAFT AT HIGH SPEEDS AND LOW ALTITUDES.

Clinical & Biological
In Bergeret, P., ed., Escape and Survival.
(London, New York, Paris: Pergamon
Problems in Aero Space Medicine.
ASTIA AD 261 881
Pp. 5-9.
AGARDograph 52.
Press, 1961)
ABSTRACT: The results of ejections from aircraft near ground level have in the
past been very unsatisfactory, and while high speed ejections have safely taken
place, they have mainly taken place at relatively high altitudes JWhere the
In
Mach number was high but the indicated airspeed was relatively low.
height,
the
considering escape from an aircraft by means of an ejection seat,
when
and
factors,
speed, aircraft behaviour and attitude are the significant
fundamental
of
is
latter
the
level,
low
and
speed,
high
at
dealing with escape
importance.
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1941 EMERGENCY EXIT FROM AIRPLANES WITH PUSHER PROPELLERS
Curriston, L.E.
(U.S. Army Air Corps, Materiel Division, Wright Field, Ohio)
ASTIA ATI 186 670.
Seriel No. EXP-M-51/P739, Jan. 2, 1941.
This report presents the results of a study to determine the practicabilitv of methods for emergency exit from airplanes with pusher propellers.
Data from this study is to be used to influence design and operation of pusher
It was found practical to release the propeller Lefore
propelled airplanes.
attempting egre.s from the airplane when such is necessary or ,'esired. Furthermore a pilot can be ejected from an airplane with pusher propeller by providing
Finally, emergency exit can be incorporated with a minimum
suitable means.
compromise in the basic design of an airplane.

SABSTRACT:

*

-
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS
S' D

213
Danaher, J. W. and A. Sylvestro
1961
(Courtney and Co., Philadelphia, Pa.)
1 March 1961
ASTIA AD 256 342

AVIATOR ESCAPE SYSTEM TRAINING

ABSTRACT: The purposes of this study were to investigate Naval escape system
training needs and to provide information upon which recommendations could
be made to improve training procedures and devices.
These data were gathered
by means of a literature study; a Pilot Questionnaire; 'interviews with
equipment manufacturers and training specialists; review and analysis of
ejection accident data; and a training film survey.
Recommendations were
made regarding:
the standardization of equipment and procedures involved
in ejection, parachuting, ditching and survival; dissemination of accident
information tb all pilots; added realism in training devices; and a more
holistic approach to escape training.
(Author)

.214
Darras, J.
NYLON,
6 Oct.

Oct. 19.53 SHOULDER HARNESS WEBBING: A COMPARISON OF DACRON,
AND COTTON. Rept. No. ES-17449 (Douglas Aircraft Co., Inc.,
1953)
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Darrow, C. W., J. Pathman, & W. Morse
1946
AUTONOMIC AND ELECTROENCEPHALOGRAPHIC EFFECTS OF POSTURE.
(Institute for Juvenile Research, Chicago)
ABSTRACT:
Inability in certain instances to demonstrate expected autonomic effects
on the electroencephalogram (EEG) suggested possible compensatory effects by
moderator (carotid sinus?) nerves.
A test of effects of posture on autonomic activity and EEG offered an approach to the problem.
Emotional effects of unusual or
insecure postures have, however, to be taken into account.
Subjects were arranged for autonomic and EEG recording on a tilting table.
Blood
pressures were recorded from the wrists held across.the chest.
Tilting to a 45
degree feet down position, typically increased blood pressure, heart rate, palmar
skin conductance, and voltage of EEG at alpha frequency.
The effect was reversed
on return to horizontal.
Tilting 30 degrees from horizontal toward a head down
position had variable effects depending on emotional concomitants.
When blood

. 2,549 .

pressure and heart rate decreased with little
change in skin conductance (indicating relatively uncomplicated effects) alpha potential was reduced.
When, as was
more often the case, change toward the head down position was attended by increase
of blood pressure, heart rate, and palmar skin conductance (emotional effects?),
there was an increase of alpha compared with level.
Increased heart rate and
skin conductance were more consistently related to increased alpha potential than
were either posture or blood pressure.
Carotid sinus compensation accounts for many otherwise unexplained autonomicEEG relatiohs.
(Federal Proceedings
5(l):21, 1946)
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Davenport, H. W.
1944
ENVIRONMENTAL TEMPERATURE AND THE CARDIOVASCULAR EFFECTS
OF INFLATING A PNEUMATIC ,SUIT (GPS)
(Harvard)
CAM No. 332; 31 July 1944
ABSTRACT:
(a) Tilting normal subjects from recumbency to 70 degrees reduces blood
content of the ear. There is great variation in the same subject on repeated
tests at the same environmental temperature.
(b) Inflation of a pneumatic suit to 3 psi 'on a tilted subject increasLs the
blood con'tent of the ear but with considerable variation.
The magnitudes of these
2 changes cannot be correlated with each other or with heighth, weight, or physical

fitness of the subject.'

(c) Effects produced at 25 degrees C by inflatiun of ankle, leg, and thigh, bladders to 3 psi are not significantly modified by mild exercise, by fit of GPS, or
by additional inflation of the abdominal bladder.
(d) Tilting to 70 degrees and return to recumbency decreases and increases
respectively the blood content of the ear by approximately equal amounts at 25
degrees C and 40 degrees C, but at 3 degrees these changes are larger in extent
and slower in development.
(e) Inflation of ankle, leg, and thigh bladders increase the blood content of
the ear by approximately equal amounts at 40 degrees C and 25 degrees C but has
little
or no effect at 3 degrees C.
(f) Heart rate is increased by tilting to 70 degrees and decreased by inflation
Changes in heart rate are more pronounced at 40 degrees C and
of the suit.
Similarly, decrease
25 degrees C and less pronounced or absent at 3 degrees C.
at 40 degrees C and 25 degrees C and
in blood pressure is greater with tilting

less at 3 dtgrecs C.

Inflation of suit tends to raise blood pressure sligatly

rmore at 40 de!grces C atid 25 degrees C than at 3 degrees C.
I1flation of the abdominal bladder in addition to leg bladders does not
(,;)
add significantly to tbi! cardiovascular effects of the suit at any of the temperaLures tested, but it r,,u.st be emphasized that the observations involved a force of
only I "g" on the tilt
table and that results may well be different at higher "g".
(h) It is concluded that inflation of the pneumatic suit (CPS with equal pressure
in all bladdrs) has rinre effect on the circulation to the head at high environHowever, the difference at 1 "g" are not great
mental temperatures than at low.
and the responses of any one subject are extremely variable.

/
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Davidson, S., B. Rose., and W. K. Stewart
1954
A REVIEW OF THE PRACTICALITY
OF, AND NECESSITY FOR, ANTI-G DEVICES IN THE RAF WITH PARTICULAR REFERENCE
TO THE FRANKS FLYING SUIT, MARK III.
(RAF Instit. of Aviat. Med.,

Farnborough,
ABSTRACT:

Eng.)

FPRC 584.

July 1954.

The FFS Mk III has been extensively flight tested by the RAF, Fleet

Air Arm, and American 8th Army Air Force.
It has been tested in Europe, the
Mediterranean, and in Southeast Asia. In preliminary trials all three services
In the final trials, only the FAA have strongly recomregarded it favorably.
mended it.
The RAF have rejected it, and the 8th AAF at the time of the report
was undecided.
The chief objections to the suit were its bulk and awkwardness,
the diffiuclty in servicing it, and difficulty in looking back while'wearing it.
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Davik.s, I.J.,
1960
PARACHUTE HARNESSES.
(Felland Aircraft) Pat. Spec., 844618 17 Aug.

1960

%,;STRACT: Relates to combined harnesses which not only provide attachment for
parachute pack to the airman but also serve to strap him in his seat
(usually an ejecter seat).
The two straps for securing the parachute to, the
ýirifan, and for sccuring him in his seat are arranged to pass together over
each shoulder of the airman and down his breast where they are both received
by a common adjusting buckle through which either can be pulled independently
of the other.
Lhll
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Davies, J.
1957
THE PROBLEM OF BACK FRACTURES DURING EJECTION FROM USAF
AIRCRAFT.
PERIOD: I AUG. 1949 THRU 31 MARCH 1956.
(Norton AFB, Calif.)
Publication 2-57, AFR 190-16, Jan. 1957,
APSTRACT:
To deter,-ine the frequency and causes of back fractures experienced
during ejection escape, a review of ejection escape experiences over a seven
year period was made.
Reports from the personnel involved plus other relevant
data were used as bases for recommendations toward reducing these fractures and
for proposed researci and development here.
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Dayton, A., E. H. .Jnvs, & J. J. Corrigan
1960
IMPROVED DRAG PARACHUTE
I1hSTALL.ATIO0: [:VALUATION.
(Boeing Airplane Co., Wichita, Kansas)
Contract
No. AF 33(60o)39114; Document No. D3-3028; ASTIA AD-244 153; 15 July 1960
ABSTW
P'SinTring
CT:
change proposal 846, effective on production airplanes
58-227 a.,.d o-., was initiated to correct the maintenance problems relative to the
paracl.ute dour, latch assemblies, and the retract shaft; to facilitate drag chute

-
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loading and to comply with the B-52G CTCI request for alteration.
This test
was conducted to evaluate ECP 846M (kit) as an effective change prior to
of kits. The following
Sauthorization
general areas were reviewed:
(1) drag
chute loading; (2) door latch assembly removal and replacement; (3) laboratory
tests; and (4) flight tests. Laboratory and flight test results indicate that
he ECP 846 revisions to the drag chute installation were very effective.
\STIA)
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Deans, D. A.
1960
SAFETY HAR'ESS - SABRE AND SILVER STAR AIRCRAIFT.
(Royal Canadian Air Force, Central Experimental and Proving Establishment,
Climatic Detachment, Namao, Alberta)
Report 2068; ASTIA AD-241 729; June
1960
SrM.\L'\RY:
Because of user complaints on "Z" type safety harnesses in both Sabre
and Silver Star aircraft, tests were conducted to determine if more suitable
combinations and arrangements of harnesses and buckles could be ahhieved.
It was iound that, whiile certain complaints were due to defects in seat pack
retention and other causes nit solely the fault of the harnesses, there were
several defects in the harnesses themselves.
As a result of the tests, the most
suitable combination and arrangement of webbing and buckles, using currently
available materials, was determined.
It is reconmended that safety harnesses for Sabre and for Silver Star aircraft
be madc of Terylene webbing described in para 2(b) (i) and use Adjustment Buckle
described in para 2(a) (ii), and incorporate the detailed recommendations made
in this report.
(AUTHOR)
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DeBarge, J.
1954
PLEA FOR A PASSENGER COMFORT CHARTER.
Interavia. 9:675-678
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DeForest,

R. E.,

E. L.

Beckman

1961

SO,,2. ,1DICAL CONTRAINDICATIONS TO TILE

USE OF THIE S7AJ.D,•RD) LIFE JACKET FOR SURVIVAL
(Naval
Johnsvi l[,
Pa.)
N'ADC-MA-6135; 9 August 1961

*

Air Development

Ctr.,

Ai,STI-CT:
Survival fron a disaster at sea is dependent upon the rc.acL ion of the
victims to fou r ramor strcsscs; (1) spiritual failure, (2) hear loss and thu.rmal
failure, (3) dehydration and fluid balance failure, and (4) inanition and energy
failure.
The X,1e Wcst type of flotation equipment causes :wo deicterious physio-.
1oical
effects:
(1)
profuse diuresis based upon the Gauer-Henry left atriail
volu~me receptor reflex which is stimulated by the negative pressure breathing
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EJECTION SEAT TRALNI:Z IN THE STRATEGIC
1957
DCa•:;h, R.A. & J.R. Keller
(Air Force Personnel & Training Res. Center, Randolph FAB,
A'R CO:•%J-'D.
Texas) Tech. Mez.o. OL-TM-57-16.
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Ddaven, H.
.1948
THE FuNCTION OF SAFETY BELTS IN CRASH PROTECTION.
(Crash Injury Research, National Research Council, Washington, D.C.)
20 February 1948.
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sk,at s
and securc t ic -dowi
for " 2 6 g' sa fe-t
,ý- ,ho:d giv, h
,1d ,,rv.s of i,rotection in civil air tran<,p, rts, up to the
po i;t
k..r. f I r rg a:d surr.inding canin structures are d..stroyed.
A.thou ;h
C.-,,,.;ý, li.;u.',' R, ,arch ha.s dk veloped considcra`,Ie data on tL.c eff-ct iveness of safek' i - i~nrn..,s atd forw.ird fac ing l, it s , very ;imi t4. inforrlat ion irom act uaa
c•
,su 1..
c", r
aV.il
l)z c' tv, the ý rrt, t ivc- values ( f var ious typva s of rearward
f.lci:; ,
Sv..c )I the currc.,t r:i , ,tiry inst,ýllatio ,. suggest hazards which,
e xc,.t
d r the
u,,.t fortuitous Li.iah condit ions, lay :ausc dangers which ,ire not
;rts,.n: in tie design ol ir. irov..J forward lac i•g passe:,nger seats.
Mere ly bu i dding
111(.fdu:11 seats and turnin, then. ir i,,nd i.ý not the answeer - safety-wise.
Rearw.rd f:c i,
scats Must re ca.rt:Ix a l) des igned and thei1r
rotrective -qualities - as
%,I,I I , their deficiencies - rust be thorougl.ly ar..iiyzed from accident - injury
studc.-, So that the full value of rearward facini, seats can be developed.
Dotat4
o:' sur'..va.,lu ,:rasies in civilian, as well as military transports, should be
StL;tli d fr.,m tl;u crash-injury point of view, so that va.id conclusions can bt
reached on:
1) The magnitude, direction and duration of crash forces in survivable
..k!' .:.,
2) L . d,., ..
.
t..rntr
i, r
-t
ard sd tv 1.c't

t.

,of

0 rw,ird

.d
_-:.;
n
rearward

IaVineng scats.
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ACCIDENT SURVIVAL--AIRPIANE AND PASSENGER CAR
(Society of Automotie Engineers)
Preprint No. 716, 1952.
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D.ha .'c'n, If.
1952
PACKAGING TILE PASSE'GCER
S.A.;:. 'otirna1
60(6): 55-56, June 1952

i.'qCT:
D~burin, the last ten years, there has b,-en
slow but steady increase
S-t.,e
ciiberate use of aircraft configuration to protect pilots and passengers
cLi
L
-ts.
,s'ny of the developsents should be useful in cuttinE the crashi., Lur;, rate in passenger cars.
.'1.o fr.cuent in uries ii, surviv itble aircraft and aittomobile accidents are
"r,,ctuircs sfi t;i skul 1 , lesions of ti.e brain, smashing of facial bones, and other
d .:u'.;roas h.ad in uri;es.
Studies illi L42 on i:-.pact velocities and data from
p_.!.,c acci'dents led to studies or tnt '
;urv potcntial of objects cim.only
struc(, : tLe lead.
Shoulder harness does in
i job of protecting the head,
but is not even on the horizon for a.tos.
Tý!e safety belt does not effectively
check
I.,- Velotcity of the head but 1:1odif is
the injury-potenti.al area.
Crash-en,;-in-tr ing has been built into the instrument panels,
windshields,

flooring,
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younz.; cr.., ine er iunit
a
a t-i, en: i.ne vr s cannotL undo rs t -1d t hc f a ctor s
- ardin.ers
and cannat
udet~he need for safer aesign.
Th
-ny
.. .t IS to cX vcd -,hc scopt at presentz :ICC ide:nt
n~vcsj t igl t ions and*
:et
'v~&
LOIn re*pcrts on tylpic.al CaLSL5S Of
Lccid~ntS, get reports on
n
r~pc :tcd, causes of 'injury . (J of Aviation Modic in( 23 '5)
533-534,
1952)
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o'ttCc
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rsi-a s½
n i n ur:".

od.- i a a r id c n ts is a ve r.
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Eejvn
. &A. li-Pasbrook 1952 HOULDER HARNESS: ITS USE AN*D
EFFECTIVZNESS. (Medical College, Cornell Univ.) 1 Nov. 191'2.
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D.:ZVLI'MEXTF-,- OF' C:txASh-SL'RVIVAL DESIG; 1:. P',1RSo::;A,
UL~R~AIRCK;FT.
(Cr~ I~urvRc.search, Cor~itl11:r.Lv. Yedical Col..go)

DJ.v,'.:.

EaICL.-rIVE

:::
.f~

*Tc des ig:;,S Of thQ CAA-Tex is A and M agricultural p lane, the Bech
in-.n~ina,
he 1101 0up Idnc Courie~r. and the Muytcrs 145 are discups'ed
d.-dt-a ii.
The,. various mcthods by which~ ma-.nufacturers -have improved those models
to avie
cc ~or~
let
crsh
rot~cton
or
ilots and passenge;crs are descri~~ed.
1-. cPPe:ndix. con'tairs a reprint, fram Aviatilon Week, March 13, 1 950),on
how tighter
Pia-'cs can b~e made safer.

~ ~
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DeHavt:.,

Hl.

1953

PROTECTIVE DESIGN IN FORWALRD AND R.EAR'A'ARD FACI:X'

SEATS

IN

TRAX--S-?GRT AIRCRAFT. (Paper, SAE- Annual Meeting, Th., Sheraton-C-idil Lac ,
Dutroit, Jan. 12-116, 1953) (Crash Injury Res., Corn~ell Univ. Mod. College)
pp. -6. SAE Preprint 'No. 29-.

7"!A -c ;
oscui-7eats
for aircraft, the sc2ricus proboevms of
eih
-,.;tenance
Cr).C07;tort arc. new and ma icr co-.isidc'rationls of pa scs~mer
iný- scazt design.
Anothur n~ew corSiccrat ion is wie(-thc-. lilt ir, 5:ats
s..oLdfaeackwn-rds or w~hether su~pp-orts, base

c. St

,

z'Žsts -s.-o 1L 'he redesigned and strengýthened, in order to support the passen,,,er' s
LC
ad and
kinde10r severe impact. 'A g;ood many survivable accidents, including
somec rc.!crlt ones in transports equipped with rearward facing; seats, suggest that
20 g rearward facing seats miay not be esse~ntial for protection in rurn-of-themill types of survivable dirline accident- and the suggesinta40o 50 g
seats would be still safer is open to even greater doubt. In any case, it seems

almost certain that aci'.ient resý.,ts' ulti7.n tF y wii , st.Lw that =I it aXy ", r
belt and sho, der harness, to Lgld
should be equippvJ with a (o0-bination saety
in order to fully utilize the
seat-backsthe
them in their seats - against
advantages rf rearward facing seats.

233
REARWARD AND FORWARD-FACING
De Haven, f. 1953
Aeron. Er'r. Rev. 12 (3) :1-2

SEATS.

ABSTRACT: Elected ,•eatleir minimums and pas;senger comfort are two of the reasons
for believirng that diffreo6t consideratiorns enter the problem of usirng rcrwardt
:a7i:',
seats in military and civil air transports.
In order to fully utilize t1eI(;,. r, ,,ý s of re -ir-4ard-facing- seats, military personne l should be equipped with
:t
cni safety be"t and shouicer harness to hold them in their seats
L
C sc aLt1,a>,k .
Civil airline oi-liators are noý satisfied. w th the
.
1uo:-, that rcaar-afd-facing seats arz saler than torward-facing seats.
I.:.

*c

inc*r.-.ation.

So

far,

tiure have

be~n

craft .,ii,
rcar~arJ-fin
seats.
Facin:' the facts,
in
h,.dld
-. S. air ii;,rs,,
we
ir.d little
evideLnce
iould have made a si nificant difference in passenger

few accidents

in

air-

in the recent accidents
that rearward-facing sears
safety.
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DeHaven, H., B Tourin & S. Macri
1953 AIRCRAFT SAFETY BELTS:
THEIR INJURY
EFFECT ON Tid lVXAN BODY
(Crash Injury Research, Cornell U. Medical Coll., New York, N.Y.)
July 1953
ASTIA AD 14 643
-.. 'RACT:
An exa..i..atioa was .acie of the
.uries
sustained by 1039 survivor, of
670 lightplane crashes.
Chi-square me'thods were employed in statistical
anailses
to relate the use of the belt and body injuries of survivors.
Safety belts were
shown LO be an infrequent cause of injury and to serve as effective protection.
Severe snubbing -action of safety belts a! seen in 80 cases sho--d no significant
correlation with the occurence of intra-abdominal and lumbir spine injuries.
Critical intra-abdominal and lumbar spine injuries appeared related to each othcr
and to vertically acting forces.
Bruises and minor contusions were attrilJLable
to safety belts.
Injuries which occurred without any signs of snubbing were jolt
loads transmitted by supporting structures and seats.
Injiries of the upper and
lower torso were associated with and increased by failure of safet
belt
installations.
The percentage of all trunk injuries sustained by users and nonusers of
safer" belts was similar.
No increased frequency was observed in inj'uries to
the torso, neck and spine by the use of the belt.
Survivors not using safety
D(ts suffered more serious injury than those that used them.
Upper and lower

torso inluries were also related to tailure of belt installations.

Dangerous-

to-life injuries of head and body were associated and increased with vertical
crash forces.
(ASTIA)

"r~

I,';
' I:K D' SIGN OF FA%..... -E
:O
RAI
R0An"
i.
"A. ,m'
P.2-.
(Reis .ýedby Av'iat ion Crash Jnjý.ry Res.
T AiR(.k.AFT.
... WRAS kR
Aviation Safety Ctr., Nw York) pp. i-A2, May 1954.
riiv'; ,nhelm

(A revis~on o& a paper of same title issued June 1952)
A ;S' RACT : Well design~ed forward facing seats- and secure tie-down for "20 C"
.,afcty belts- should give high degrees of pretecti-n in civil air transports,
up to the point where flooring and surrounding cabin structures are destroyed.

Although Crash Injury Research has developed considerable data on the effectiveness of safety belts, harness and forward facing seats, very limited information
from actualcrashes ha3 become available on the protective valtju'• of various types
Rearward facing seats must be •arefully designed and
of rearvard facing sea-s.
their protective qualities- as well as their deficiencies- must be thoroughly
, the fu'l value of rearward facing
analyzed from accident-injury studies, so
crashes in civilian, as well as
of
survivable
Details
seats can be developed.
crash-injury point of virw, so
the
from
be
studied
shluld
transports
military,
that valid conclu!i'..b Lail be rltdlhld on: (1) The magnitude, dirz.:tion arn,..ration of crash forces in survivable transport accidents; (2) The desirable
strength for seats and safety belt installations; (3) The effectiveness of safety
features in seat design; and (4) The relative merits of forward facing and rearward facing seats.
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SHOULDER HARNESS: ITS USE AND
1956
De Haven, Hugh and A. Howard Hasbrook
EFFECTIVENESS.
(Aviation Crash Injury Research of Cornell University) Rept.'No. 32-0-38.
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DeHaven, H., et al.
Aviation Week,

1956
16 Jan.

REARWARD SEATING URGED FOR AIRLINE USE
1956
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CRASh DECELERATION,
1960
Dcl, vc, H.
(Medical College,
TO CRASH I:NJURY.

CRASH ENERGY, AND THEIR RELATIONSHIP
Cornell University) TR 6242, Dec. 1960.
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PERSONNEL RESTRAIN"T SYSTEMS.
1962
DeHavilland, C.
(Aviation Crash Injury Research, Phoenix, Ariz.)

AvCir 62-16
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;,rch,
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Chi les & J.
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1 5

T

AM.N lAN--ý
1N
27(1): 1,5-22,

Feb.

1956.

of perfortnance, personal maintenance and
studied during fifty-six hours continuous
were
measuru::nent of stress and fatigue
Performance deterioration was
confinement in a grounded F-84 aircraft cockpit.
which objectively reflect
measurements
bio-electric
associated with changes in
state ofconsciousness.

E.
AI.7,'CT:

i-.Aia,

iact*Cr

Pzuiimls

hours
cockpits are habitable for fifty-six
Results show that current jet aircraft
employed.
is
equipment
protective
limited
Af
stress
physiological
without major
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PT ACC ELIL-L',TIOi 1 2...I
,Sa,:.n
of ,•,'ir,,n -,n:
(_t
n, •..
.ishin.'t
1)1
,
7.
37,t,
.'-t n , ''i :I
Pp. 3J5-370
In. i tu'e of Lnv iron- cnta I Scince's, p.O. Blx 19i)

C A
Demps,
In:
1'"4 Procclr

1 11tL,'U,.N PkOTLCIO ;
t
of th,, Insti
n'(

S

ii
i.t are divid',d into thrce
encounter,..d in sptcc
The :,celcrittions
vibration, abrupt acct-leration ;u,;d long trm ac(.clcrdtion.
sr.<..nt :
. Lu.CC a bioguidr
, .. ,y
S'!.tn th-'se forr,-r -re acting as an inrterated
The various mneuve s of manned spice
s',xbjo. tive experrience to the individual.
which produce abrupt accclurations are soft surface !a dings, emerg4ncy
iiht
'2i&.T'.,A:
,istir.:

In addition, the potential
escope, air deceleration and hard surface landings.
haizard of explosion is significantly increased in space vehic es and forms another
rajor source of high transient accelerations.
The human body can be categorized as a complex co,nbiriati n of systems which
respond to the abrupt acceleration forces in accordance with the laws of a viscous
elastic system under the action of a constant unbalanced fore? or harmonic motion.
appear to act as an integrated ýhole; it in reality,
While the body might at first
to.
force and
lyt
is segmented into four'differe'nt parts which re',ond indi,,,id
hesL individual
then in turn transmit their response to the other segments.
dorsal cavity, thoracic cavity, pelvic cavity, and body extremities.
segrents are:
clra t ,tn, when the forcc vwc•or
Vit.al body organs can sustain high transicnt ac(,
supported throughis ori,-nte'd i, tljW prý:pe.r direction and the body is complctel
P-escnt research efforts are deLicated to the premise of
out th- :oad period.
eo ;pl'tely undcorstanding the protective requirkmvnts vhich ar? necessary to
SustLin tche astronauts during abrupt accelerati.n conditions in all areas of
aorospjice operations.

~
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1962
THE kIR FORCE STUDIES SEAT DESIGN:
Dempsey, C, A.
Prndict Engineeriny, April 16, 1962

ODY SUPPORT/RESTRAIN'T

)

~

v m; s.A:::)

~r~-iO.

CO.MH-TRICA.L

,X>)
%., :X..&.:;Ici. AL-,.C'" OF 'ritB P',ODY 'v;171l SP:CIML, REFLRi2;CE TO THE
,
Dcveior..ent
,Air Ctr., Wri;ht-Patterson AFs
Ohio)
".'A- C TR 5 -59,

Jý.'y 1955.

.'.>;:?:,(: TIc structire Lf thc li~.b joints and the range and type of their
. werC studied on Ladaver material, with supplementary work on living
in oruer zo clarify geQmetric, kinematic and engineering aspects of
t:.c i
-.. chanism.
Plans for the construction of manikin joints which showed
norr.il rancs of 1mb movement were developed from' this information.
Specificati,:.s wcrc aiso wor'ked out for drafting board manikins which show correct limb
ran' cS for scatcU postures.
Subjects comparable to the model physique of Air
Co-•-- f .,'personnel and highly selected s-.all samples of muscular, thin, and
r~t :,
bjilds saipplied information on the range of possible hand and foot move•.-!s

'wich

was

consistent

with the seated posture.

Maximum dimensions

of the

or-',.

space for seated individuals were determined; a study of the kinematic
;ctors .... olved permitted an eva
lion
of the potential utility
of different

ru, ios wiLin reach.
Eight cadavers '•ere dismemrbered to provide data on such
pl.'.sical constants as mass of parts, segment centers of gravity, density and
:o.-n~s of inertia.
This work was supplemented by data on the distribution of
bogy balc in the living subiects studied. Aoplications of the above information
.,a..ayscs of horizontal push and pull forces in terms of couples permitted
!v'aiuazion of the effectiveness of body mass, leverages and support areas.
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Der-s,'r W.T.
1960
THE AN;THiROPO',TRY OF BODY ACTION.
Aero.
v
Ned. Lab., Wright-Patterson AFB, Dayton, Ohio) WADD Technical
Report 60-18, ASTIA AD-234005, January 1960
.,2T:J.CT: if

a dyk.,rie anthropor;etry relating to muvement patterns is t¢ be
..
, g.2.
on iu undrirstanding of rhe nature of body kinematics
.ti
is•,Cs in relation to posture and movement.
The' actual
.,.. :.•m,.;
ie studicd and reLrded, preferably with adequate per-manent
rk
- Of till,! 'Jations; the purposes of the study will determinL the parameters
, rrit.
.
The an thropometry may fairly relate to but one individual
r. .n
to a ,opuiation; alternately, the data may have s gnificance only
.t,
p,,u:tion
group.
In the latter instance, it would appear
,., .ilt, r tihan to use a --andom group of study sunjects, to select
ct'•, re:K ivy, so that they match definite din.en.,Lons in the populac..
""
i•; thc d,ita are to te applied.
The over-all potential range of
t,,•1deined,or a purposeful class of behavior may be measured, when
c., rii,
1,1, ,Clectud re'presentative individuals are studied in actual or well. .oc
situations.
Static measurements rade with subjects in one
A•,urc
*,
canrnout
e reassembled to represent dynamic patterns.
Static measurements
c,'

.,.

•ne p" sture cannt
made with !f'ik) ic:t i in
SStjati. measuremecnts, however, do
patterns.
a population fir which dynamic m='asurements
provide a basis for tite judicious selectio.n
measurements.

rcabsr, led to0 represent

dynmamic
of
defining
the
in
importance
have
They likewise
rn,.y h-ave pertinence.
of study subjects fo: dynamic
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1952 AN AERODYNAMIC ANALYSIS OF THE CONDITIONS ENCOUNTERED
DeVault, R. T.
BY AN EJECTED ORJECT (University of Southern Califor'nia, Los Angeles
7, Calif.) USCEC Rept. 16-1, 15 April 1952.
Presiure differentials, accelerations, and approximate trajecABSTRACT:
tories are estimated for a pilot-seac combination ejected at flight Mach
The
numbers of 0.5 to 2.'0 and altitudes from sea level to 35,000 ft.
is
bodies
blunt,
general pr'oblem of viscous, compressible flow around
to
given
are
relations
Approximate similarity
presented and discussed.
on
data
lift
number
Mach
high
for
need
The
compare ejection conditions.
trajectory
large
the
showing
by
out,
pointed
is
configurations
ejection seat
deviations that result from moderute changes in lift.
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AU CATAPLLTAGE ET AUX ACROBATIES
Devaux, P. 1940 LA RESISTANCE PIHYSIOLOGIQUE
AIRCRAFT
AERIE,,YES (TUE PSYCHOLOGICAL RESISTANCE TO CATAPULTING AND TO
ACROBATICS)
67: 299-302
Nature (Paris)
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Dill, D. B. 1941 THE COTTON G-SUIT.
(I0. S. Army Air Corps., Wright Field, Ohio) Memo Rept.
660-IlD, Dec. 1941.

No.

EXP-M-54-
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AU"TOY.ATIC DIVE BOMBER PILOT'S SEAT.
1942
Dillon, F.P.
U.S. Patent Office No. 2.304.781.

Basic patent on any pilot's seat which automatically
ABSTRACT:
pilot's body supine, tangential to the arc and perpendicular to
Patent
of the turn or pull-out, when plane is sibjected to"g".
method using a hydraulic system,.and is now assigned to the U.S.

places the
the radius
describes
Government.

b .ri

WITH
O•;rA, bO.,Ai.
1955
rTKPERIENCE
R.t a'iar( i
R
Ut S.'
t .
_r.1, •
r
(I - SYSTFEY-S FROM I JAN•'RY 19.9 THROL(;H ,I DECE.IER 1954.
L .... O.,
(:ircctorute of Fiiý;ht Safety Resuarch, Norton AFB, Calif.)
ALTIA AD 72 809
Pk.5. no. 23-55, 1 Au:;. 1955.

V,.ST'ACT: During the period I January 1949 through 31 December 1954, reports of
Successful escape has
516 ejection es'.pes from USAF aircraft were received.
from 500 to 38,000
altitudes
-at
attitudes,
been made ftcvn aircraft in various
of fatal
percentage
The
indicated.
knots
560
to
feet, and at airspeeds up
to 21 per
1951
in
cent
per
27
of
..
high
from
decreased
gradually
has
injuries
Violent contact with the ground as a resulL of ejecting too low
cLnt in 1954.
During 1954, the percentage
has Leen the major cause of ejection fatalities.
L' fatal injuries during ejections initiated be!6w 3000 feet declined considerWider use of the automatic opening lap belt and
ably over previous years.
aotomatic opening parachute, and provisions for ejecting through the canopy are
In .ddition, the
considered to be partially responsible for this improvement.
priL- to ejecting
belt
lap
type
manual
the
unfastening
of
procedure
recomruended
below 2000 feet whez, position can be maintained in the seat, is partially
apparent, however, that
It is still
responsible for the decrease in fatalities.
some personnel, particularly those in high speed dives anu uncontrollable
maneuvers are delaying ejection until they reach too low an altitude.
In addition ,to fatal injuries during ejection, two other areas of major
concern are revealed by this study: accidental and premature ejections, (52
cases) and instances in which personnel were unable to ejectc because of canopy
Improvcmrent in these areas and a
or ejection seat difficulties (105 cases).
decrease in, the per entage of fatal ejeccions are possible through beýtter
inspection and crew trainingon ejection escape systems.
design, maintenance
Aircrew training shn uld place greater emphasis on the altitude at which ejection
escape should be initiated.
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NAMIC;AL COMPUTATIONS FOR AN EJECTION SEAT SLED (Royal
199 1),
Dodd, KN.
-o.
i.S. 59, Oct 1959
Gt. Brit.) Technical note
thment
Aircraft Establi
ASTIA AD-232 616
ABSTRACT: A scheme is given for the calculation (on a high-speed computer)
rocket-propelled vehicle to be used for ejection seat
of the dynamics of
tests. (Author)
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SE-AT POSITION•NG AND
EVALUATION OF
1961
Dodso:n, IH. L.
Md.)
River,
Patux×t:n
(Nival Air Test Center,
R:SnTRA\I T.
1961.
Proj. P44AE23- 5, Rept. No. 1, 29 December
D-271 189.
ASTIA Doc. No.
Various ap belt/lap belt attachment as,;ABSTRACT:
Pr.ýposal
for use in the F9F- T airplane Enginceriiig Chang-e

for selection
The assem114.

'I
:I;i
ILy
t., r
i r wi
Naval Psirac.ci,ut
Fail' Ity
i( is SLurrvn
c
t 17 in ,4Lrv

Chu t..c
.
and
concluded U"'It tl'tc
bu It a t ', cL: ~n t ,'

i nt .gra t cd t ýrh
in the F9F-8T.

r no ,; i s
(Author)
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Donal,

J. SC.
J. Gal,&
R. Sliaw
11334 THE CAPDIA OLUTPUT'. I:,AN
ADiiOF
0?
i K~
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IODI-E Km
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Dorman, P. J .
& R. W. Lajwton
95'2
SEAT AND Ri:L.ATED CO',U':.;E:JS, IFl-I
D,:.vcc;wr.,nt Ctr., Johnsville, Pa

M.
i ku: OF

'.

Nak..

LA-1.5208;

i-TINuPF
(NIav'al
1952

THE SEýAT.
10 Dc~c.

SUPINE
Air

Do rrnA::.J.
&
Lawt on
19-1
PHYSIOLOGICAL INVMSIGATION OF ICLSN
R1>ISAJCETO L
CKOUT BY PROGRESSIVE MCkWARI) TILTING; TO THE SUPINE POSITION.
(X,,'jval Air Develupn~nt Ctr., Johnsville, Pa.)
NADC-IMA-54Q6; 30 June 1954
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subjects were able to withstand up to 7.0 G
was necessary for app-oximately 40 per cent
S. Navy Z-2 Suit to combat the accelerative
supination.
Chest pain and discomfort were

for 30 seconds, without grayout.
It
of the subjects to wear a stanaard U.
forces, in addition to the 65 degree
not reported.
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Dorman, P. J., & R. W. Lawton
1955
LETTER REPORT - DEVELOPMENT OF SUPINE SEAT
AND RELATED COMPONENTS.
(Letter Report on NM 001 100 300, TED ADC AE-6300,
30 Nov. 1955)
(Naval Air Development Ctr., Johnsville, Pa.)
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F
Dor-'.an, P.J., & R.W. Lawton
1956
THE EFFECT OF PARTIAL SUPINATION CO.MINED
WITH THE AN"TI-C SUIT ON G TOLERANCE IN NAVY PILOTS. A PRELIMINARY REPORT.(.Naval Air Deývelopment Ctr., Johnsville, Pa.) NADC-MA-5606, 8 May 1956.
ASTIA AD 98 515.

See also J. Aviation Med.

27(6):490-49b,

Dec.

1956.

,aELSRACT: A preliminary study of the G protection afforded by the corrbination
of parzial sý.pination (65 degrees) and the Navy Z-2 anti-blackout suit is
prescýnted.
A total of 305 runs on 9 trained centrifuge subjects and 233 runs
on 2z .:avy pilots were performed.
Using grayout (peripheral light loss) as an
end ?i~nt, 66;7 percent of the fleet pilots were able to wit .-tand 7 G for 15
to 30 seconds sitting upright, wearing a scandard Navy Z-2 suit inflated to 7-9
psi p,.ess:-rc.
The remainder failed the 7 G, 30-second run.
The 65 degree supine
posi:ion alone failed to improve the performance of this latter group.
All of
thus;,: subjccts were then retested in the 65 degree supine position wearing an
in.fficd Z-2 suit (ui-9 psi pressure).
One hundred percent L•f subjects thus tested successfully withstood 7 G for 30 seconds, although the unprotected tolerance
ia

5o¾Ž

subjects was as

low as 2.5 G.

(Author)
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Dorr-.i:

.
J., & R. W. L.,wton
1956
EFFECT ON G TOI.R.NCE OF PA,1TIAl SUPINATION
CWITJYD WiT
,:.E AN•TI-G SUIT.
J. Avri.
Y.,d. 2 7(6): 490--9t, Dec. 1956
l .,o (.,.va] Air Dtvclopment Ctr.,
Johnr.ville,, P•o.)
NADC-,.A-5606

A,:ST "CT:

A total of 3015 runs on nine trained centrifuge

twnt>-f,,tr Nvy pilots werc perfocred.
an endpoint, 66.7 ptr
to 30 scords sitting
The
ressure.
p-.•-p-~
supinc Iosition alone

of tht(.e•

suhjects and 233 runs on

Using grayout (peripheral

ligiit

loss) as

cent of the fleet pilots were able to withstand 7 g for 15
upright, wearing a standard Navy Z-2 suit inflated to 7 - 9
The 65 degree
remairder failed the 7 g, 30-second run.
failed to improve the performance ot this latter
group.
All

•u-jects were then retested in the 65 degree supine position wcaring an

2,563
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One hundred per cent ot subjects thus
inflated Z-2 suit (7-9 p.s.i. pressure).
tested successfully withstood 7 g for 30 seconds, although the ,unprotected toler(AUTHOR)
ance in some subjects was a s low, as 2.5 g.
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THE CAUSES, EFFECTS AND PREVENTION OF EJETION INJURIES,
Douglas Aircraft
(Douglas Aircraft Co., Inc., El Segundo , Calif.)
MODEL A4D-2 AIRPLANE.
Report no. ES 26820

261
touglas Aircraft
A SURVEY OF PILOT ATTITUDES CONCERNING INTEGRATED
GEAR IN THE MODEL A4D-2 AIRPLANE.
(Douglas Aircraft Inc., El Segundo,
Calif.) Report no. ES 27062

262
I>•uglas Air~craft Co.
1948
(Douglas Aircraft Co.,

HUMAN TOLERANCE TO ACCELERATION DURING EJECTIONS
El Segundo, Calif.) ES 21072. 27 Feb. 1948.

263
Douglas Aircraft
RESEARCH PROGRAM PROPOSAL, AIRCREW FREEDOM-RESTRAINT
SYSTEM.
(Douglas Aircraft Inc., El Segundo, Calif.) ES 26820

264
Douglas Aircraft Company. Inc.
1960
MAN AND SPACE.
A SYSTEM TO DETERMINE
'fliMU
SPACE REQUIREMENTS FOR THE SEATED OPERATOR OF A FLIGHT VEHICLE.
(Pres,!nted at:
SAE National Aeronautic Meeting, 1960, Paper 173 A)
(Santa Monica, Calif., Douiglas Aircraft Company, Inc., Jan. 1961) Rep.
ES 40025.
ABSTRACT: A system for determining minimum space requirements for the seated
operator of a flight vehicle is presented graphically.
Scale drawings of
anthropometric manikins are given with the basic functional envelope development for a single body size. A typical composite functional envelope which
would accom.modate all sizes from the fifth to 95th percentiles is also
shown.
(Tufts)

-
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Douglas, W.S.
1942
FRANKS SUIT.
(National Research Council, Canada) Relirt
#C-2848,

November 23,

1942

;2STRACT: This' is a report of a conference
held at Headquarters, Fighter
Con=and, R.A.F., November 16, 1942, to discuss
the adoption of the Franks
Flying Suit.
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Downey, V.'.., F.V. Lorentzen & E.H. Lambert 1949 EFFECT
Or THE CROUCH POSITTON
ON THE INCREASE IN TOLERANCE TO POSITIVE ACCELERATION
AFFORDED BY AN
ANTI-BLACKOUT SUIT
J Aviat. Med.
20(5): 289-299
ABSTRALi.
A change from the upright sitting position to a
crouch position in
which the eye level was lowered 11 cm. increased
the tolerance of centrifuge
subjects to positive acceleration by an average
of 1.2 G as determined by use
of visual symptoms, blood content of the ear
and the ear pulse as criteria of
G tolerance.
The protective
when assayed in

value of the G-4 anti-blackout
the crouch position,
than it was in

suit
was 54 per cent greater
the upright sitting
position.

Four of ten subjects were unable to support their heads
in the crouch
position employed at accelerations of / G and greater.
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Draeger,

R.HI.,

BTAST"
(U.S.

Naval
Res'.

J.S.

Barr et al.

1945

A STUDY OF PERSON`NEL INJURY

AND THE DESIGN AND EVALUATION OF PROTECTIVE
DEVICES
Med.

Proj.

R es.

X-517;

Instit.

Rept.

& U.S.
No.

Naval

1; March

Hosp.,

Bethesda,

BY "SOLID

Md.)

1945.
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Dressel,

j.

H.

SAE Reprint
ABSTRACT:

This

1958
6 86.,
report

LOW LEVEL ESCAPE IN NAVAL AIRCRAFT.
May

1958.

concerns

the

different

types of ejection

seats
with
parachute combinations, waich are in use or-b-ing
deve
eby
the-U.
S.
.. arlnes.
It pertains to systems which can be used in
low altitude,
For
the future, one will use the Martin Baker MXA5
ejection seat and the rocket
ejection which is being developed.
Meanwhile one tries to improve the
prestige of the present apparatus of ejection.

-2,565
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Dressel, J. 2:. 1958
SAFE PILOT EJECTION LEVEL DROPS TO 500 FT.
S. A. E. Journ-al 66(7):119, Part. 2.
ABSTALCT: Low-spced ejection fatalities have affected thr desi,'n of airplane
scats and controls.
Now the pilot moves one control and the ejection seat
;n.Lozmtically throws him into the proper parachute descent at low or high altitude.
Bailing out under 2000 ft resulted in death 507. of the time when the pilot first
h.id to rclcýce the canopy, then Zire the seat, release himself from the seat,
and pull the rip cord., The death rate climbed to 75%. for jumps under 1000 ft.
Th,Ž M.irtin-Z. kcr seat adapted by Lhe Navy now provides saf
alt~ituds of 500-700 ft. straight and level.

bail-out from

This rapid low-level ejection system has a barometric and speed limiter to
prcwVnt 5ar0.cirute failure.
The barometric control prevents pilot-seat separation abuvc ii0,000 ft. The speed limiter is actually a '%`" meter, which
delays the pilot's chute from opening until his deceleration rate drops below
the sa-. value for the chute.
These provisions mike the system safe for normal
f l'ight bail-ou't.
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Drillis, Rudolfs june 1961 ON BIOYXCHANICS OF UPPER EXTREYITY.
(Paper
Syr.posium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Ehiladelphia, Penn. June 14-15, 1961).
A,3STRACT: The human arm is a superior many-sided tool which enables the
man :o porform skillfully an immense variety of activities.
Since the eye
is not able to catch and preserve the fast-changing patterns of arm and hand
movements, objective methods of recording are needed.
The most frequently
used methods for recording movements are optical and electrical.
They
permit simple reduction of data and enable quantitative measurements of
displacement, velocity and acceleration.
Normally each movement can be
submitted to a biomechanical analysis in terms of temporal, kinematic and
kinetic factors.
The analysis discovers the acting forces and indicates
the possibilities for work simplification and increase ot movement and tool
efficiency.
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Dr::rv,

1

7

I'1 7;SIOLOCICAL,

BIOC.u1,.-TICr L,

A•D A: A -O•IIc eL EFF F'CTS OF

,....:;.....
" ... T
ieUIIVE
TO PILOT POSITION IX iiI(U SPEED A1NCRAT.( .
r..; t; oy SoutL;,,rn Calif., D epart. of Aviat. med., L's Angtil v,)
C.' ir,1kLL no. Nuori77, Task 1, Januar> 1947
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DuBois, E. F.
1944 ANATOMY AND PHYSIOLOGY OF THE AIRPLANE COCKPIT.
(National Research Council, Washington, D. C.)
CAM Report #375, 16 Nov. 1944.

.273
D,;!ois,

E.F.

19.5

COCKPIT.

Aeronaut.

THE ANATOMY AfND PHYSIOLOGY OF THE AIRPLAYE
Engnt. Rev.,

4(4):15,

17,

21.

ABSTR\CT: Suggests a reconsideration of cockpit design with 'reconstruction
,l.,nned according to prihci.ples of human anatomy, physiology, and psychology.
Pro:oses relocation of and standardization of position and actions of instrume:•s and controls.
Urges jettisonable canopies and "radically new methods"
for escape in spins or at very high speeds.
Cites Deliaven's studies as evidence that the human body could stand enormously
high decelerations (30 g and probably 40 g) if the resulting pressures were
reasonably supported and distributed.
Cockpits should be stressed, therefore,
so that they will not collapse under forces that develop less than 30 g.
(CARI)

.274
DuBois, E.F.
Skyways,

1945
4:41, 90

THE SAFER COCKPIT.

ALSTRACT: The survey and analysis of crashes has developed several points of
fundam••ntal i.>ortance.
The first is the fact that the human body when
supported by the prop-,r belt and shoulder harness can withstand decelerations
of great magnitude for short intervals, probably 40 g's or more.
This means
that if the cockpit does not collapse and if the seat, harness and their
attach1Ments

do not

break,

a pilot can crash at high speed and still

escape

serious injury.
If a belt without a shouldcr harness is worn, the pilct or
pas•w.;:>. r jacknifes forward and survives oyiv if his head does not swing into
a structural 17.c:br. or rigid instrument pank,1
Soi-ne pilot- are kil -,- '
...
'rinw;c0 Is; othcr.• sustain fractures of the legs by "ankie traps" in the
fr:
of p(,orly designed rudder pedals.
A large number of head and face
be prevented.
In gel•eral,
the farther the pilot or passenger is placed from
the engine and instru--ent panel, the greater arc his chances of survival.

/
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DuBois,

Eugene F.

Brit.

Mcd.

Sept.

Journal,

1952

SAFETY BELTS ARE NOT DANGEROUS

Sept.

27,

1952,

pp.

685-686.

ABSTRACT: The once wide-spread belief that 1,000 lb. safety belts cause
internal injuries in the case of crash, has been refuted by the efforts
-of the Crash Injury Research unit of the Cornell University Medical College
(New York City).
An analysis of the crash of a Viking aircraft, on October
31, 1950, at London Airport, and a tabulation of autop'sy findings, showed
Almost all safety belts and seat
complete absence of'abdominal' injuries.
In other accidents, where
anchorages had broken at the very first impact.
even stronger belts than in the Viking had been used, hardly any evidence
of belt injuries was found, as the 858 crash analyses show.
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Duddy, J. H., & C. A. Dempsey
1958
LIGHT-WEIGHT SEATING: DESIGN RESEARCH AND
DEVELOP>IENT OF A NET SEAT FOR PROJECT-MAINHIGH.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 58-307; ASTIA AD-206 922; Dec. 1958
ABSTRACT:
This rk-port describes the desigrn research and developm'-nt of a lightwý-ight nylon nut seat for project MANHIGH.
Experiments were conducted to determine
the ways in which the complex contours of a continuous body supporting surface
could be generated with nylon net., Threu independent factors, feund to affect the
curvature of the surface, were varied empirically to develop an experimental seat
design for submission to the Project MANHIGH contractor.
Contractor forces
developed an aluminum and nylon net facsimile of the proposed heat for installation in the balloon gondola.
An evaluation of the' seat was conducted by the pilot
during OPERATION MANIHIGH II.
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Dvorak, J.
1951 LRPZAZOVOST PRI SESKOKU PALAKEM (Injuries
Jumps)
Vojcnske Zdravoinicke T.istv (Prague) 20: 135-136, May-June

During Parachute
1951
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Dye,

E.R.
(DoLglas

1942
Aircraft

Test No. 343,
.BETRACT:

Co.,

PILOT'S SEAT (PLASTIC) - MODEL SBD-3
Inc., El Segundo Plant, Calif.)
Report No.

ASTIA ATI-

104 982,

6042,

August 1942

The purpose of the tests on the pilot's seat was to determine the

stre.ngth of a pilot's

seat made of plywood.

It

was found that

the main main

structure of the seat was rigid and satisfactory under the 'ultimate load of
these tests.

-
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During the tests, it was observed that the lap belt attachment fitting should
be attached to the seat in a more secure manner either by increasing the size
and gauge of the bolt head bearing plate or by using a three bolt connection.
The attachment fitting screws used in this seat should be replaced by clevis
or A.N. bolts to exposed unthreaded surface to bearing on the wood.
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Dye, E. R.
Dec. 1951 RESEARCH ON PADDING MATERIAL
Rept. No. OG-674-D-2, Dec. 27, 1951.

(Cornell Aero. Lab. ,Inc.)

.280
Dye,

E.R.
1957
DESIGNED FOR LIVING
(Cornell Aeronautical Laboratory, Inc.) Research Trends 5(3):
Fall 1957.

ABSTRACT: Over 60 safety concepts have been incorporated in the Cornell Liberty
Safety Cdr, designed to afford maximum protection to passengers during a crash.
"Accordion" doors for easy entrance and exit, bucket seats for better lateral
support to the hips, body-restraining panels and seat belts, are among the safety
features illustrated here.

.281
Dye,

E.R.,
':och.

and M.D. Smith
1958
IMPACT PROTECTION WITH FOAM PLASTICS.
Eng., 80(12):65-67, Dec. 1958

',JSTR\CT: Paper discusses the methods of selection of a low-density cellular
pl~s.ic of the right dimensions and mechanical properties to protect the head
during impact.
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Dyne, 11.C. 1950 REPORT ON USAF RESCUZ AND SURVIVAL CONFEREINCEI
(Air Materiel Command, Wright Patterson AFB, Dayton, Ohio)•'4-6-April

1950.
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RESTRAINT. PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS
E
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Earle,

K.

1959

MARTIN-BAKER SYSTEM PARACHUTE AND HARNESS DESIGN IMPROVEMENT

AND EVALUATION
(Joint Parachute Test Facility, U. S. Naval Auxiliary Air
Station, El Centro, Calif.) Naval Parachute Unit Technical Rept.,#3°59;
TLD ELC AE-5242.5; ASTIA AD-266 378; 2 Apr. 1959
Sr:Lv7,\Y: A; a result of conference considering Fleet and contractor reported
and ;.1rcu of Aeronautics Inspection Team discovered discrepancies existing in
r -r escape system installations and other considerations, the Bureau of
A,\roncWutics initiated concurr, at coordinating "A" priority projects at the Naval
2arachute Unit

:..,a
d.i

and the 'Air Lrew Equipment

Laboratory to sponsor expedited develop-

and evaluatioXn oi a univorsal improved sys'tem for retrofit into all Martin, sa~ssr . Yul.
sn. port and coordination between these laboratories was

r'( c t~

'

'

,va1

Pr;c':

, t'a : fv,1,riit,,d approxim•ately

eighteen ,special modifications

and .ss:.
,i
,
t:.,, :,::,A hcr,.,.shoe pack, includ ing ripcord, various kinds of lap
ne it and kit s
io.,:, aose.>)iies , and integrated torso suits and harnesses to
su: ,ort evalu: io, ý,ýts at the Naval Parachute Unit, Air Crew Equipment Laboratory,
iind the S'&.'RT !:_rricaui
Mesa facility.
The Naval ParachuteUnit received various
ACEL versions of certain of the foregoing components both for testing and for

faurication into assemblies which were returned to ACEL in support of that
s

cv

:l.iiion

program.

: -\_1l Parchute Unit evaluation program included four in-flight durmmy- ejections,
Lair-cy' !Ve
d11n.my drop tests, and numerous ditching drills, co;:.ponents tests
. C,
sat

.:U

w,,-e
*

.,Cd in

,r,

Lhe inverting fixture for seat restraint.

co;.•uraitcd
utilized

in

In

addition,

arrange-

whereby the Naval Parachufe Unit modified parachute and lap
two F8U-3 cockpit

rocket sled tests at the SMART facility

cot.unction with' Chance Vought ýU<G5 •jection seat evaluation.
coordin'ation of the laboratories' project developments will be- nffected.
is considered that utilization of several of the Naval Parachute Unit modifi-

cations will

si;.-;ficantly

improve the present interim Martin

Baker parachute

f:om tlhe standpdizrts of comfort, adjustability, ease of ditching with survival
gear, manual bailout, ;-1.1 overall system compatibility.
(AUTHOR)
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:arly.

1945
ANTI-BLACKOUT SUITS, EFFECT OF WEARING ON V AND G DURING
NIN
.G.
(Tactical Te-st, U. S. Naval Air Test Center, Patuxent
".l)
:ver,
'Project No. TED NO. PTR - 2404, 16 July 1945

c.

S,•I
.

//
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Early, J. C. 1951
22(l):46-49.

THE NAVY EJECTABLE COCKPIT.

J.

Aviation Med.

SUK'.,Y:

'The ejection seat has proved effective and safe as a means of
2i..Qcncy escape from aircraft at current operational speeds and altitudes.
Eowever, prospective improvement in aircraft performance will render this
device obsolete because of the hazards of windblast, anoxia, and extreme
cold.
>U
....vy Z.•cctablc Cock-it is designed to provide positive, safe, emergency
sel)aration from high perforimance aircraft, and a safe, even comfortable,
The pilot is ejected in an enclosed, pressurized,
descent and landing.
After landing, the cockpit becomes a usable
and rclatively warm cockpit.
lifeb-at at sea, and an effective shelter on land.

"..,6 suzuvlval feature is of great importance in cold weather operations.
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Edelb..rg, R.
1953
PROBLEMS OF EMERGENCY ESCAPE IN HIGH SPEED FLIGHT:
,L.'bL:NG. (Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC Document #53WC-I',7G

287
Ed•lman, W. E.
1957
THE DYNAMICS OF SEAT BELT DESIGN.
(Master"s Thesis for MS in ME, University of Minnesota)

Dec.

1957

288
Educa-ior.al Research Corporation
1959
A BIBLIOGRAPHY ON HUMAN FACTORS
;_JATED 70 Y.ANNED b.ACE VEHICLES
(Educational Research Corporation,
Cambridge, Mass.)
Contr. N 61339 294, ERC proj. 496, Oct. 1959.

AZST.
T.Xs bibliography on human factors related to manned space vehicles
is iaten•,sd to supplement other listings in the same area by adding to rather
than l.y displacing them. A list of such sources *ispresented alphabetically
by a,.t.or and with annotations that are interded to give the reader some idea
w:,• .. r tlc citation refers to something he might be interested in.
A subject
index is ircluded.

. 2,571 .
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Edwards, George A. 1944 FINAL REPORT ON TEST OF CUSHION, BACK AND SEAT,
NEOPRENE FOAM
Army Air Forces Proving Ground Command, Eglin Field, Florida) AAF Bd. Proj.
ASTIA ATI 73 196
June 12, 1944
Serial No. 7-44-13
(M-4) 546

No.

ABSTRACT: Tests were conducted using two types of pad assemblies-parachute back,
and 3 types of cushion assemblies-parachute seat, filled with neoprene.
The tests
were conducted to determine whether or not the equipment possessed the following
necessary military charactersitics:
(1) The cushions should be of a suitable
size and weight to fit
the parachute harness.
(2) The filler should not have
any tendency to pack, break up, or shift. (3) After prolonged use, the degree
of fatigue of the user should be less than with the present standard parac h ute
back pad and seat cushion. After completion of the tests, it was concluded that
the subject equipment was. of light weight and of a size suitable to fit
the seattype parachute harness.
Furthermore, the neoprene filler did not pack, break up
or shift as does the hair filler now in use in many parachutes.
The tatigiue of tl*
user was less, after prolonged use, than with the hair filled pads and cushions,
and similar or slightly less than with the old-type combination rubber-air
cushion.
Finally, the seat chshion weighing 2.63 pounds is the most comfortable
of the 3 types furnished.

.290
PART I.
Edwards, H.H. 1962 EMERGENCY DETECTION AND ESCAPE INITIATION SYSTEM.
LIOLQID PROPELLANT BOOSTERS (Aeronautical Systems Division, Wright-Patterson
May 1962
AFB, Ohio) ASD Technical Documentary Report 62-276, Part I; 4
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Ei.and, A.M. S.H. SimpKinson & D.O. Black 1953 ACCELERATIONS AND PASSENGER
HARNESS LOADS MEASURED IN FULL-SCALE LIGHT-AIRPLANE CRASHES
(National Adkisory Committee for Aeronautics, Washington, D.C.)
NACA TN 2991;
August 1953.
ASTIA AD 15 669
ABSTRACT: Full-scale light-airplane crashes simulating stall-spin accidents
were conducted to determine the decelerations to which occupants are exposed
and the resulting harness forces encountered in this type of accident.
Crashes
at impact speeds from 42 to 60 miles per hour were studied. The airplanes used
were of the familiar steel-tube, fabric-covered, tandem, two-seat type.
In
crashes up to an impact speed of 60 miles per hour, crumpling of the forward
fuselage structure prevented the maximum deceleration at the rear-seat lr
Aion
from exceeding 26 to 33 g.
This maximum g value appeared independent of Lne

-

2,572
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impact speed.
Restraining forces in the seat-oelt -- shoulder-harness combination
reached 5800 pounds.
The rear-seat occupant can survive crashes of the type
studied at, impact speeds up to 60 miles per hour, if body movement is restrained
by an adequat, seat-belt -- shoulder-harness combination, so as to prevent
injurious contact with obstacles normally present in the cabin.
Inwardly
collapsing cabin structure, however, is a potential hazard in the higher-speed
crashes.
(NACA)

g92
Eisen, L., & R. S. Zeigen
1959
A SUPINE SEAT FOR HIGH-STRESS TESTING OF
PRIMATES.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 59-165; ASTIA AD-219 894; April 1959
This study summaa:izes the design rationale of a supine seat and restrain
ABSTRACT:
harness, with surrounding inclosure, for high stress bioscience experiments with
a Macaca cynomolgus monkey (Macaca iris). This configuration is intended for test
under various abnormal stresses including high g centrifuge runs.
Testing and feed
ing of the subject in the inclosure will be accomplished to determine his reaction
to these stresses.
With minimum modification, The Macaque supine seat and restrain
harness could accept any primate for ground tests or bioexperiments in space flight
A brief description of an earlier supine test seat and restraint harness for lowstress experiments using a squirrel monkey is included.,

293
Ellingson, H. V.
1960
AVIATION WDICINE
In Piersol, G. M., and E. L. Bortz, Ed,, Cyclopedia of Medicine,
Surgery and Specialties: Review Service (Philadelphia, F. A. Davis Company: 1960),
pp. 22;-246.
ABSTRACT: The scope and implications of aviation and space medicine are sunmarily discussed. Consideration is given to the general and specific stresses
which my be encountered, to medical and psychiatric problems, air travel
and transportation of patients, pilot and astronaut selection, protective
equipment and clothing, and to flying safety and accidents involving nuclear
weapons.
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Ellis, B.C. E.A. Ripperger and J. N. Thompson
1961
DESIGN OF CUSHIONING
SYSTEMS FOR AIR DELIVERY OF EQUIPMEN-.
(Structural Mechanic, Research
Lab., U. of Texas, Austin) ASTIA AD-270 241L,
August 1961
ABSTRACT: A description of effective systems is given by which the impact on
ground contact may be reduced within permissible limits through the use of
cushioning materials.
In~addition to theory of cushioning, Lhe properties of
cushioning materiais, and the fragility of vehicles, the procedure for designing a cushioning system for a vehicle is given.
'Author)
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Ellis, J. D. 1940 THE INJURED BACK A10 ITS TREAT1ZNTZ.
Illinois: C.C. Thomas and Co., 1940.)

(Springfield,

296
Ellis, J. D.
1944 COMPRESSION FRACTURES OF THE VERTEBRAL BODIES AND
OTiaER CHANGES MISTAKEN FOR THEM.
The Journal of Bone and Joint
Surgery 26(l):139-145.

297
.

Ellis, M. M.
1921
PULSE-RATE AND BLOOD PRESSURE RESPONSES OF MEN TO PASSIVE
POSTURAL CHANGES.
Amer. J. Med. Science 161:568-578

p98
Ellis, M. M. 1922 PULSE RATE AND BLOOD PRESSURE RESPOINSES OF >'X TO
PASSIVE POSTURAL CHAXGES.
ii. UNDER LOW OXYGEN.
Air Serv. lulorr.
Cir.
(Wash. D. C.)
IV, No. 35q-75.

-

2,574

-

.299
Elzufon, E. E. and P. Goldberg
1956
ANALYSIS OF CCMPONENTS INVOLVED
IN AN EJECTION SEAT MALFUNCTION
(Naval Ordnance Lab, White Oak, Md.)
6 June 1956
NAVORD rept. no. 4319
ASTIA AD 113 862

ABSTRACT:
"Studies were conducted at the Laboratory to determine:
(1) the
sensitivity of the PECC Mk I Mod. 0; (2) the output characteristics of the
firing mechanism; and (3) the adequacy of design of the firing mechanism
and cartridge assembly. Approximately 900 primers were fired under varying
conditions.
Conclusions drawn for these firing tests can be summarized as
follows:
(1) penetrations of .- 12 inches are marginal and, therefore,
unsatisfactory; (2) primer penetrations of .017 inches or better will
reliably fire the primers; (3) spring strength as low as 25.5 lbs/inch
compression gives reliable results providing a minimum penetration of .017
inches is obtained; (4) primers can be fired with varying firing pin eccentricitics up to .055 inches with .017-inch primer penetration and a 31-pound spring;
(5) the weight of the piston has little
effect on the sensitivity of the
primer itself; (6).when firing pins are forced into primers slowly, misfires
are possible with penetrations of up to .070 inches; and (7) primer penetrations
of .061 t .017 inches and spring strengths of 36 ± 5 pounds gave reliable
firing.
Based on available information, the conditions under which the
accident occurred were such that reliable functioning should have been
expected.
Undeterminable parameters which may have contributed to the
accident were discussed. Analysis of the firing mechanism showed poor
design of several components.
Examination of sample firing mechanisms
revealed components out of tolerance in critical dimensions."
(NOL abstract

300
Emanuel, I. and J. Barter
1957
LINEAR DISTANCE CHANGES OVER BODY
JOINTS. (Wright Air Development .Center,,Wright-Patterson AFB, Ohio)
TR 56-364, ASTIA AD-118 003,
February 1957
ABSTRACT:
Measurerents of joints and joint complexes on 30 men.
Summary
statistics and desizn values are presented for 48 linear distant changes.
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Lw,*;uc, I.,
& M. Alexander
1957
EGEIGHT-WEIG11T SIZING AND FIT-TEST OF A
CT,[i'2.AY G-SUIT, TYi'P CSU-3/P.
(Aero Mcd. Lab., Wright AiL Dvveloprient
Crnter, Wright-Patterson AFB, Ohio)
WADC TR 57-432; ASTIA AD 130 912,

July 1957.
AISTi"\.C:
C
,dy :;ize data from the 1950 air forcc anthropometric survey have
,l
r,.',nyzLd to yield a statistical sizing program based on height and we ght

-

2,575

-

This six-size program was incorporated into the Type CSU-3/P Cutaway Antl-g
Garment, which was tested from the standpoint of fit
and comfort.
Suit selection
was accomplished simply by asking each sutject his height and weight.
Of seventy
three subjects fitted, seventy-two were comfortably accommodated by the size
indicated by height and weight values.
It is concluded that this sizing procedure will result in the saving of time and money because of the ease of fitting,
reduction of individualized tailoring and simplification of procurement,
(hAhn

02
Emrick, W.H.
1954-55
DEVELOPMENT OF CATAPULT, AIRCRAFT PERSONNEL CAPSULE
T16 A&% Tl6EI, FOR THE MX 15548 (F103) AIRCRAFT CAPSULE ESCAPE SYSTEM.
(Reaction Motors, Inc., Rockaway,' N.Y.) Rept. no. RMI-024-F;
Contract DA 30-069-ord-1240: ASTIA AD-113381; 4 Jan. - Dec. 1954. May 1955
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Ender, W.K.
1949
STUDY-EJECTION SEAT TRAJECTORY - TIME REQUIRED
TO APPROACH TERI.IINAL SPEED WITHOUT THE USE OF A DROGUE CHUTE.
(Douglas Aircraft Co., Inc., El Segundo. Calif.)
Report No. ES-15220
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Ernsting, J., H.L. Roxburgh & P.R. Wagner
1960 RAPID DECOMPRESSICM IN THE
HELMET, JERKIN, ANTI-G SUIT SYSTEM--A PRELIMINARY REPORT
(Flying Personnel Research Committee, Farnborough)
FPRC/1150
April 1960
ASTIA AD 261 160

ABSTRACT:
Experiments were conducted by the R.A.F. to establish the effects of
rapid decompression on aircrew wearing the R.A.F. partial pressure suit system
incorporating the anti-g suit, the partial pressure jerkin and the partial
pressure helmet.
During the tests it was found that the expiratory valve in the
partidl pressure helmet has a marked resistance to flow even when there is no
______compensating pressure.
This resistance to flow is increased by virtue of the
compensation of this valve to a rressure in the helmet inlet tube which is maintained by the Mark 3 jerkin conn&ctor.
The pressure jerkin is not inflated
sufficiently quickly to prevent full and rapid distension of the lungs.
In' the
presetat investigation no damage to the personal equipment was noted even in the
simulated lung experiments where peak pressures of the order of 80 mm, Hg were
applied very rapidly to the pressure helmet.

-2,576
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HUMAN FACTOR CONSIDERATIONS IN THE DESIGN OF THE B-58
.1960
Ervin, R. G.
(Paper, 31st An,,.ai Meeting of the Aerospace Medical AssocESCAPE CAPSULE.
iation, Americana Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
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Esgar, J.B. & W.C. Morgan 1960 ANALYTICAL STUDY OF SOFT LANDINGS ON GAS-FILLED
BAGS
(National Aeronautics and Space Administration) NASA TR R-75; ASTIA AD 242 357
ABSTRACT: An analytical procedure was developed that is valid for bags.of
various arbitrary shapes and is applicable to planetary or lunar landings for
sinking speeds that are small compared to the sonic velocity of the gas within
For landing on the earth at speeds consistent with normal parachute
the bag.
descent, the relative merits of four bag shapes were evaluated both with and
Deceleration and onset rates acceptable for
without gas bleed from the bags.
well-supported humans seem feasible.
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Esgar, Jack B. 1962 SURVEY OF ENERGY-ABSORPTION DEVICES FOR SOFT LANDING
OF SPACE VEHICLES
NASA TN D-1308
(National Aeronautics and Space Administration, Washington)
Energy-absorption methods that may be useful for impact attenuation
ABSTRACZ:
of space vehicles landing on lunar or planetary surfaces were surveyed.
Relative merits of various systems are discussed, the effectivenesses are
compared, and conclusions are drawn as to the more promising types of systems.

308
1956
EFFECT OF G SUIT INFLATION ON CARDIAC OUTPUT.

Estes, E. H.., Jr.,- H.-_D. Mclntosh,--.---M. Weissler,and J. V. Warren
VASODEPRESSOR SYNCOPE.
Circulation 14:933.

-
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Evans, R. Nov. 1954 TILE RELATIVE CRASH PROTECTIVE QUALITIES AND DEFICIENCIES
(AER) : FORWARD AND AFT FACING POSITIONS.
OF PASSENGER SEAT ,IL-S-7877
(Aero Medical Equipment Lab., Naval Air Material Center, Philadelphia,
Pa.)
Rept. TED No. NAM AE 6303, 15 Nov. 1954.
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1957 LE SAUVETAGE DES AVIATEURS PAR SIEGE EJECTABLE (RESCUE OF
Evrard, E.
AVIATORS BY MEANS OF EJECTION SEATS (Air Technical Intelligence Center,
Wright-Patterson Air Force Base, Ohio) Rept. no. ATIC-305111-A; 1957,
ASTIA AD-140 536
ABSTRACT: During a period of five years (1952-1956) fifteen cases', wherein ejectie
seats were used in the pursuit plane squadron of the Air Force, were recorded.
Ten cases of ejection saved the
Fove ejections ended in the death of the users.
of the ejection conditions and
aspects
medical
the
of
analysis
An
lives.
pilot's
precious, practical lessons.
as
taken
be
may
aviator
the
for
their consequences
Effort is r.,adc: (I) to describe the circumstances surrot-ding the ejection where
the consequences were fatal, and those where the conditions under which the Pjec(2) to conLemplate the consequences from the
tion took place were abnormal.
study of these cases as far as practical purposes are concerned. (Author)

311
Everling, 0. 1942 WIND TUNNEL EXPERDIENTS WITH A CATA.PULT SEAT
(WINDKANALVERSUCHE AN EINERN SZH.EUDERSITZ)
5 PARTS
Z,'ntr.ale fucr Wissenschaft]iches Bericht~w,-k.en , Berlin-Adlershof
ASTIA ATI 67 725

-

PART 2 OF'
(Not translated

ABSTRACT: Wind-tunnel experimentr were conducted with a catapult seat to insure
The seat turns
safe escape of the pilot from aircraft flying at high speeds.
Accelerations are brief,
about any axis regardless of the aerodynamic forces,
Various model tunnel
and therefore have no detrimental physiological effect.
tests were made for purposes of comparison with measured and calculated
accelerations.

-2,578
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RESTRAINT, PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS

F(
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Fabre, J.
1959
PROBLEMES MEDICAUX LIES A L'UTILISATION DU SIEGE EJECTABLE
(Medical Problems of Ejection Seat Utilization) Report CERMA 1896

313
Fabre, J. and B. Graber 1959 ROLE DU COUSSIN DE SIEGE DANS LA GENSE
DES ACCELERATIONS LORS DU CATAPULTAGE DU SIEGE EJECTABLE (SEAT CUSHION
ROLE IN ACCELERATION PRODUCTI1ON ON EJECTION SEAT CATAPULTING) Report
CERMA 904.
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Fabre, J.
1961
ASPECT MEDICAL DES EJECTIONS PRATIQUEES EN FRANCE SUR
DIFFERE:NTS TYPES DE SIEGES EJECTABLES.
In Bergeret, ed., Escape and
Survival:
Clinical & Biological Problems in Aero Space Medicine.
(London, New York, Paris:
Pergamon Press, 1961)
AGARDograph 52.
Pp. 18-29.
A;r'A At
i• MRI
ABSTRaCT:
Over a period of 7 years, a wide diversity of ejection seats h'ave
been used in France.
This study, reviewing 100 ejections, deals .with a survey
on the influence of altitude and speed, the percentage of fatalities, major andminor in.uries, and 0f cases in which pilots come out unhurt, in relation with
the type of seats used and the improvements which have been ndded.
The second
part deals with the specific traumatology of the ejection phenomenon, i.e.
injuries of the spine.
The author emphasizes the drawback of seats using nontelescopic guns, which involve, within too short a time, values of g which are
too high and often exceed the tolerance threshold of the spine.
315
Fabre, J. &Y. Houdas
1961
PHYSIOLOGICAL DETERMINATION OF FACTORS
RESPONSIBLE FOR SEVERE LESIONS AT THE TIME OF SUPERSONIC EJECTIONS.
Rev. Med. Aero (Paris) 2:190-192, Dec. 1961 (Fr)

4

/
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D'UNE SUJET AYANT SUBI
Fabre, J, & Y. Houdas 1962 A PROPOS D'UNE OBSERVATION
HAVING UNDERGONE A
SUBJECT
A
OF
REPORT
(CASE
UNE EJECTION SUPERSONIQUE
SUPERSONIC EJECTION)
April 1962.
(Paris) 3(2): 247-251.
gevj dej Gq.• dt aant.e Ag armee
(In French)
known case, of
ABSTRACT: This the first French case, and the second or third
an altitude of
at
ejection at supersonic speed (1,000 - 1,100 kilometers/hour)
upon
comatose
was
The pilot
about 12,000 feet, in which the pilot survived.
Medical
speed.
landing and his parachute torn during opening at high
and fracture of
examination revealed left hemiplegia, right facial paralysis,
Coma persisted for 8 days; however,
the 12th dorsal and 1st lumbar vertebrae.
of the disorders was attributed
origin
The
followed.
recovery
psychomotor
good
(1) blast, (2) deceleration, and
primarily to the effects of three factors;
(3) rotation of the seat and pilot.
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Faget, M. A., R. 0. Piland
Aerospace Engineering,

1960 MERCURY CAPSULE AND ITS FLIGHT SYSTEMS.
19(4):48-53, 58 April 1960

CONTENTS:
1.

Detailed description of measures against too high temperature inside

2.

The system of regulating the outer as well as inner circumstances of
cabin andspace suite.
The systems of regulating the stand of the cabins in space. (hand service).
Radio-communication systems.
Energy provisions.
Measurement of scientific instruments carried within flight.
The air cushion that "catches" the landing shock.
The instrument panel.

3.
4.
5.
6.
7.
8.

cabins.
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DOUGLAS A4D SEAT-EJECTIIN TESTS.
1956
Fairbanks, D. H., & B. Moore
(Naval Ordnance Test Station, Supersonic Track Division Test Department,
China Lake, Calif.) Rept. No. NOTS 1068; ASTIA AD-105 846; 3 Feb. 1956
A series of aircraft seat ejection tests were conducted on a rail track
ABSTRACT:
to investigate the operational characteristics of the A4D eje-tion system at speeds
Data were obtained concerning the time-motion reldtionship
approaching 600 knots.

. 2,580

-

of the sled; the ejection characteristics of the canopy, seat, and dummy, including ejection velocity; and the trajectory of the canopy, dummy, and seat .elative
The tests gave no indication of collision of the canopy with the
to the ,irolane.
dummy, and,,revealed a minimum safe clearance by the dummy of the tail. Dismemberment of the du,,.-y, loss of personal equipment, and blowing of parachute panels was
As a
observed, indicating the high air loads encountered at these velocities.
result of the tests,, the A4D was released for further flight tests with the standard Navy seat gun and cartridge.

319
STATIC " D " RING GRIP TESTS.
1953
Fairbanks, D.J.
( Stanley Aviation Corp., Buffalo, N.Y.) Document no. 214
November 1953
ASTIA AD-129 143,
ABSTRACT: A standard downward ejection seat was equipped with arm slings
which would pull both arms simultaneously, horizontally backwards and outwards
The slings were lever loaded and equipped with cable
at a 45 degree angle.
tension instruments capable o' recording maximum tension. An instrument was
also attached to the "D" ring cable.
The three instruments were calibrated in the Stanley Aviatioil Corporation
Dillon Tensile Tester and a report is included.
It was realized that the airman being tested might use his shoulders and upper
arms to load the arm slings in addition to his grip on the "D" ring.' Several
tests were run with hands off the "D" ring and it was found that the shoulders
and upper arms could load the slings to approximately 125 pounds.

"*320
1954
"D" RING SHOCK ABSORBER TOWER TESTS
,Fairbanks, D. J.
(Stanley Aviation Corp., Buffalo, N.Y.)
ASTIA AD 129 144
March 1954
Contract AF 33(600)22530
Five tower tests were conducted at WADC at Wright Field, Ohio,
ABSTRACT:
to evaltate the adequacy of the 2D102100 "D" ring shock absorber for downIt was established by this testing program that
ward ejection seats.
although the "D" ring extended as far as 4-3/4 inches (2 inches for initiator
firing) from its stowed position there was no tendency for the elbows to
In -each-case--i-t-was-observed--that
move outwards and hang up on the hatch.
Occupants for the tests were
-the elbows moved inwards rather than-outwards.
selected so as to cover as far as possible the sizes of personnel who use
It was further established that the "d"
the downward ejection seats.
ring cable tension loads using the 2D102100 "D" r.ng shock absorber were on
A 16mm slow motion picture was taken of each
the average 211 pounds.
(Author)
test and should be used in conjunction with this report.

. 2,581
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1958
SEAT BELTS: SAFE OR HAZARDOUS?
Fales, E.D., Jr.
AMA Reprint from Today's Health, Oct. 1958.

ABSTRACT: This publication contains the answers to questions commonly asked
It also reviews the opinions of several safety experts
about seat belts.
concerning the actual need for seat belts in case of accident.

322
Falk,

OPERATIONAL SUITABILITY TEST OF PULSATING SEAT AND BACK
1949
D. M.
Project No.
(Air Proving Ground, Eglin Air Force Base, Fla.)
CUSHIONS.
34864 - 5; 31 March 1949; ATI-64 411

ABSTRACT: A pulsating seat and back cushion assembly was tested to determine its
The item tested was the Aeromat Products' type M-4
operational suitability.
pulsating seat and back cushion assembly, which is composed of dual rubber connecting hose and six parts: a control valve, a pneumatic val.e, a jack insert
It
box, quick releases, pulsating seat cushion, and a pulsating back cushion.
was developed to increase pilot efficiency through the reduction of compression
It was recommended that the item be tested on missions of at least ten
fatigue.
hours in duration and that further development work be carried out by the USAF
in order to increase the comfor't of aircrew members participating in long-range
(ASTIA)
missions.
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TH SAFETY THE MOTORIST GETS
1959
Farley, N. E.
(Society of Automotive Engineers, Inc., New York, N. Y.)
June 1959.

Rep.

SP 165,

Four papers dealing with the question of what automotive 2ngineers
ABSTRACT:
are doing to assure safety in the modern American automobile are included in
The specific aspects of the automobile that are treated are:
this report.
1) the chassis, 2) the body, 3) electrical-accessory, and 4) over-all car
Various phases of produc~t developmert to meet the changing
appraisal.
requirements of traffic conditions and the human factor in the vehicledrivcr complex are discussed. Quality control methods that are uied to assure
th-at the safety designed in is actually built into the car are discussed
thoroughly.

(Tufts)

-
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1962
Federov, E.K.
Science and Culture

THE DECISIVE STEP IN THE CONQUEST OF COSMIC SPACE
(Calcutta) 28(l): 11-14, Jan. 1962

ABSTRACT: Soviet space efforts preparatory to manned space flight included
(1) the conditions encountered during !pace flight
studies dealing with:
(accelerations, temperature changes, weightlessness, radiations) and means
of protecting the astronaut from their effects; (2) providing normal living
conditions in the space cabin; and (3) medical selection techniques and training
The system devised for the constant medical supervision
fcrmat for astronauts.
of both the pilot's health and working capacity in all stages of flight is
Y.A Gagarin's' orbital flight (April 12, 1961) is briefly mentioned.
discussed.

4
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1959
Ferguson, Clarence N. Risto P. Lappala, & F. Bruce Trenk.
DEVELOPMENT OF IMPROVED FLIGHT HELMET LINEAR
(Bjorksten Research Laboratories, Inc., Madison, Wisconsin)
WADC Tech. Rep. No. 59-435 October ASTIA AD 231 284.
ABSTRACT: Various low-density plastic foam systems were evaluated for
suitability for a padding helmet liner providing maximum comfort with
Means of fabricating uniform
greatest protection against shock and impact.
and reproducible liners by injection of fluid foam into molds were studied.

4

A linear was developed which appears to meet specification requirement
It consists
for comfort, protection, ease of application, and durability.
of a complete inner layer of a maximum comfort, open-celled, hydrophobic,
polyurenthane foam, integrally bonded to an outer layer of high-energy,
absorbent, polyurethane foam which is thickest over the pariental, upper
occipital, and temporal areas and also provides chin area protection.
Polyurethane foam systems are shown to be capable of providing the
desired combination of properties for this application, utilizing te'chniques adaptable to production processing.

326
TESTING OF EJECTION SEAT.
1945
Feldingcr
February 1945
Schleudersitz ) ASTIA ATI 51836,

( Versuche mit dem

ABSTRACT: A number of ejection tests were conducted on an ejection seat with
From these tests the characteristics of the
dunmmy to test its functioning.

.4
4

-2,583
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seat were determined for the early part of acceleration ismmediately following
the detonation of the charge.
It was concluded that with proper installation
and normal functioning of components a smooth ejection can bI attained.
The
maximum acceleration under prescribed conditions was 130 m/s, pressure required
to release the seat by hand was determined at 25 kg.

127
Ferguson, H. 1953 INVESTIGATION OF THE ACCELERATION AND JOLT HISTORIES DURING
ESCAPE FROM HIGH SPEED AIRCRAFT
(Wright Air Development Center, Johnsville, Pa.)
WADC TR 52-278, Suppl. 1;
Sept. 1953.
ASTIA AD 27 126
ABSTRACT: -Improvements are obtained for the upper-bound acceleration-time
curves previously derived (AD-5010) by replacing the constant drag coefficient
assumed earlier by a uniform 1-step drag coefficient.
In this way, account
is taken of the expected sharp drag coefficient change which occurs as the
escape unit passes through M-l.O.
This leads to a discontinuity in each curve
of the family of acceleration curves and results in a restriction on the altitude
range for which the bounding acceleration curves are valid.
In this report, the
algebraic sign of the acceleration is not suppressed t the end; it refers to
lower bounds of negative accelerations rather than upper bounds of acceleration
magnitudes.
(ASTIA)
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Ferwerda, T.
AVIATORS.

1941
TEST OF EXPERIMENTAL PNEUMATIC TOCKINGS AND BELTS FOR
(Anacostia Naval Airport)
CAM No. 28 24 Sept. 1941

ABSTRACT:
Spencer acceleration belt and stockings te ted in plane.
When inflated
to 1.5 psi pressure, they relieved aching in legs following pull out.
Use of
belt did not affect initial blackout at 5 "g", but af er blackout vision cleared
and remained clear for as long as 5 "g" could be held on plane.
When inflated to
1.5 psi, apparatus had no effect on "g"-tolerance at orces greater than 5.5 "8".
When belt alone was used, very painful pressure was f lt in legs.

.329
Ferwerda, T.
(Navy Dept.,

1942
ANTI-BLACKOUT EQUIPMENT Naval Air Station, Anacostia, D.C.

ST OF -REPORT ON.
27 April 1942

//
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ANTI-BLACKOUT DEVICE
1956
Ferwerda, T.
U. S. Patent 2,760,484; 28 Aug. 1956
An anti-blackout device is described and illustrated for use by aviators
ABSTRACT:
The objects of this device are to: (1) permit the
in combat or other aircraft.
aviator to with'stand more g without graying or blacking out; (2) provide an automatic gradient pressure means for subjecting the body to increased g resulting from
acceleration forces, and provide a pressure suit with a gradient pressure controlling device fixedly mounted on the aircraft with a quickly detachable connection
between them permitting the aviator to detach his suit from the equipment fixed
to the aircraft instantaneously should it become necessary for bailout.

331

-

ORTHOPNEA AND THE EFFECT OF POSTURE UPON THE RATE
1925
Field, H., & A. V. Bock
J. Clin. Invest. 2:67-76
OF BLOOD FLOW.

.332
OF SEAT BELTS
Finch, D. M., & J. D. Palmer 1957 DYNAMIC TESTING
Trans. Soc. AutoMot. Engrs. 64:541-51.

333
1958 URYCHLENIE METABOLICKEHO ZOTAVENIA A
Fischer,' A. & Pavel Kantorek
ZNIZENTE 02 DLHI PO TELESNEJ PRACI CHLADOVYM PODNETOM APPLIKOVANYM V
POPRACOVNOM OBDOBI (Acceleration of the Metabolic Recovery and Dtcreasing
of 02 Deficit Following Physical Labor by Meant of a Stimulus of Cold
Applied in the Period after Finished Work)
Cesk. Fysiol (Praha), 1(6):513-514

.334
SERVICE
1955 AVIATION MEDICINE ON THE THRESHOLD OF SPACE:
Fisher, A.C., Jr.
MAN'S
POSSIBLE
MAKE
EARTH'
ON
UNKNOWN
PROBLEMS
MEDICAL
DOCTORS, FACING
EXPLORATION OF THE HOSTILE FEAVENS

The National Geographic Magazine

108(2):

241-278, August 1955

ABSTRACT: The author reports on his visits to several military and civilian
He describes
institutions that work on research into the human factors of flight.
aircraft
from
Escape
the effects of the centrifuge at Johnsville, Pennsylvania.

-2,585
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The
ditched in water is a subject under investigation at,Pensacola, Florida.
author discussed a weightless ride during his visit at Edward's Air Force Base,
iHeat resista'it and pressure suits for pilots are under develop-lent
California.
at Wright-Patterson Air Force Tase, Ohio, and at Randolph Air Force Base, Texas,
Extreme
Hyperventilation is another field of research at Randolph Air Force Base.
between
conversation
a
of
subject
the
are
forces
acceleration and deceleration
Pilot ejection and the effects of fatigue are
the author and Col. John P. Srapp.
The article is very detailed
Force Base.
Air
Wright-Patterson
at
being studied
(CAR1)
about the research in all of the fields.
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1949 NAVAL ORDNANCE LABORATORY DROP TESTER (40') XD-IA, DESIGN,
Fisher, J.C.
CONSTRUCTION AND CALIBRATION OF
ASTIA AD 103 435
14 June 1949"
(Naval Ordnance Lab., White Oak, Md.)

336.
JET AGE CRASH IFThIET.
1957
Fish, r, ,T.R. ;in,1 M. Thcodore
rn Pl:;:c.' , 34(12):88-91 Aug. 1957

Key to the Jramatic success of the new AP11-5 aviators' cra;n iWI-et*
ABSTRACT:
now being used by the U.S. Navy is found in a number of plastics applications.
exacting rcquireCenLs of high-speed flight necessitated a revolutionary
"Theo
dc:;igi, e-ploying a new concept in head protection.
This concept, which involves the absorption of impact energy by the crushing of
a rigid cellular mterial, is implemented by the use of an "ypanded polystyrene.
The complete helmet is an integrated assembly of shell, viscr cormmunications
It is an intricate structure
equipment, and attach-Aent for an oxygen mask.
that contains a surrrising tutal of 105 parts, the most important of which are
plastics.

.337
1956 PHYSIOLOGICAL ASPECTS OF A
Fitzsimons, J. T. & M. K. Browne
MLULTIGRADIEN'T ANTI-G VALVE. (RAF, Institute of Aviation Medicine,
FPRC Rept. 991. Nov. 1956.
Farnborough)

-
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Flagg, J. E., J. A. Ruseckas, & D. M. Clark
1956
AVIATORS AND THE LIKE.
U. S. Patent 2,762,047,

INFLATABLE GARXENT FOR
11 Sept. 1956

ABSTRACT:
An improved and simplified inflatable garment of flexible gas-tight
material for aviators is described and illustrated.
Pressures in the garment
are adapted to counteract the disturbing physiological Pffects of violent accelerative forces which can be exerted on vulnerable portions of the wearer's body4 The
whole or any portion of the wearer's body, with no loss of mobility, can '-e
uniformly pressurized to the desired degree without discomfort and possible harmful effects caused by the pressure medium seeking to enter a body opening, due to
the pressure differential existing betweern the pressurized interior of the garment
and prevailing respiratory pressure.

339
1936 CONSIDERATIONS MEDICALES SUR LE PARACHUTISME (Medical
F1amme, A. L.
Considerations on the Parachutist)
(Paris) 2:9,77-1006.
Revue de l'armee de l'air
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Flechtner,

J A.

1959

LOW SPEED WIND TUNNEL TEST OF A .15

SIZE PILOT

CAPSULE MODEL TO OBTAIN AERODYN•AMIC CHARACTERISTICS DURING SEPARATION
FROM THI AFTERBODY
ýChance Vought Aircraft) Report No. E9R-12497
ASTIA AD 263 504
ABSTRACT:
A .15 Size Pilot-Capsule Model was tested in the CVA Low Speed
Wind Tunnel curing the period September 8 throulgh September 16, 1959.
The Long Capsule (C 2 ) and the Short Capsule (C) were tested in the presence
of the After ody during separation.

A typical

'Separation

Position"

of the Capsule is shown as photographed in the Tes:t Section.
The Afterbody
was moved in increments body longitudinally and vertically as desigaated.
Data was obtained on the Capsule alone during runs 3 through 10 and in the
presence of the Afterbody in runs 1i through 52.
T'he purpose of the
test
was ;o obtain the Aerodynamic Deltas due to the presence of the
Afterbody.
1hese Delta Coefficients are presented for both the pitch and
yaw runs.

4
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Fleishman, E.A.
1953
THE PERCEPTION OF BODY POSITION.
EFFECT OF SPEED,
MAGNITUDE, AND DIRECTION OF DISPLACEMENT ON ACCURACY OF ADJUSTMENT TO AN
UPRIGHT POSITION.
(Perceptual and Motor Skills Research Lab., Air
Training Command, San Antonio, Tex.)
HRRC Research bull. no. 53-1;
ASTIA AD-14 729; 30 Jan 1953
See also J. Exper. Psychol. 46:261-270, 1953.
ABSTRACT:
A tilting-chair apparatus was used to investigate the influence
of certain factors on the accuracy of adjustment to an upright position in the
absence of a visual frame of reference.
Relationships were found between degree
and speed of tilt
and the accuracy with which the subject adjusted the chair to
an upright position. The experiment demonstrated that the greater the degree of
tilt
and the slower the speed of tilt,
the greater the average error in returning
the chair to an upright position.
Significantly greater average error in
returning to the upright positionwas observed when the original tilt
was to the
right rather than to the left.
The constant error of adjustment was generally
in the direction of initial displacement; constant error increased as the magnitude of displacement increased.
The amount of average error and constant error
was influenced by slight changes in magnitude of initial displacement as well as
in speed of displacement.

342
Fl~ishi•.i,
E.A.
1953
THE INFLUENCE OF FIXED VERSUS FREE HEAD POSITION ON THE
PERCEPTION OF BODY POSITION.
(Perceptual and Motor Skills Research Lab.,
Lackland Air Force Base, Tex.)
HRRC Research Bull. 53-371
ASTIA AD-24 654
ABS'IRACT: Further study of the perception of body position in, the absence of
a visual frame of reference was conducted employing 90 subjects whose heads were
held in fixed position. Adjustment to an upright ,position was attempted by
subjects displaced to various degrees of tilt
and subjected to various speeds of
displacement in a tilting chair apparatus.
Creater precision of adjustment to
the upright position resulted with free head positions.
A smaller constant
error of adjustment resulted with the fixed head positiun, although the constant
error was in the direction or initial displacement uxli;i both conditions.
Greater precision of adjustment resulted in both tests when speed and magnitude of
displacement under both conditions.
Greater precision of adjustment resulted in
both tests when speed and magnitude of displacement decreased and when the
direction of displacement was to the left rather than to the right. The difference beL.k.,,n irce and fixed positions were greater at earlier stages of practice.
The consistency of individual performance was high under both conditions.
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1960
Fletcher, K.E., & S.E. Neely
(Paper, Aerospace Med. Congress,

USAF EMERENCY ESCAPE EXPERIENCE 1949-1959.
1960)

ý44
Florentino, M. Ralph 1949 STRENGTH TESTS OF
RADIO OPERATOR'S SEAT (ENGINEERING TEST
tlenn L. Martin Co., Baltimore, Md.
Turnbull
bT=A
Engineering Test Report No. 1012

TURNBULL MODEL 131 NAVIGATOR AND
REPORT)
Enterprises, Inc., Baltimore, Md4
ATI 6/ 810

ABSTRACT:
Tests were conducted on three Model 131 Navigator and Radio operator
seats for use in C-119 cargo airplanes to determine the strength of the seats
in compliance with AA2 Spec. 25276A.' Two seats were made of 24ST aluminum alloy
tubing frame with a pressed aluminum bucket-type seat pan, while the third was
of the same design, except for two pieces of 4130 normalized steel tube replacing
a section of the lc-er back frame tubes.
The first seat supported the 1700 lb.
ultimate down load satisfactorily without yield or apparent set. In subsequent
safety belt tests failure of the right hand seat support tube at the pedestal
attachment occurred.
The aluminum tubing was replaced with 4130 normalized
steel tubing, which then supported 103% of the specification ultimate load.

345
Floyd, W. F.
and A.T. Welford
1954
S •QSfL.M (a M=V EACIQB
F
IN EQUIPMEN . ( Symposium on human factors in equipment design held
at the University of Birmingham, 18th - 20th April 1951)
Pondon: H.K. Lewis, 1954)

'46
Flynn, John T.
1961 PROTECTION AGAINST CRASH INJURY
Flying Sept. 1961. Pp. 47- •77-78
ABSTRACT: The author claims that even severe impact can be survived with
proper bafety gear and aircraft design. A deralied report of the effectiveness
of the seat belt and harness is given with instructions on how they should be
used.
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Fullis, R.H. Jr.
(War Dept.,

1943
SHOULDER SAFETY HARNESS.
Air Force, Materiel Div.)
ENG-M-49-698-10,

23 March 1943

348
Forbes, A.R.
1959
PREFERRED LOADS FOR THE ALUXLIARY tIRING HANDLE OF
±ifE MARK 3 EJECTION qAT. ( Flying Personnel Research Committee, Gt. Brit.)
Peport no. FPRC-999,
ASTIA AD-229 169,
April 1959

ABSTRACT: Six male subjects were tested under static conditions and three male
.- biects exposed to positive acceleration of 5 g to determine the optimum load
on an ejection seat auxiliary firing handle.
The range of loads investigated
was from 65 lb to 95 Ib, using the techniques of absolute judgments and paired
comparisons.
The maximum load on this handle should not exceed 75 lb for a
two-handed pull.
It is recommended that aircrew should be given training in,
its use to acquaint themselves with the amount of force required to pull it.
(Author)
349
Forrest, J., E. A. Wade, W. K. Carter, & R. F. Slechta
1958
LIGHT-WEIGHT SEATING: DESIGN RESEARCH ON A NYLON NET SEAT; ONE OF A SERIES OF STUDIES PERTAINING TO CREW COMPARTMENT HABITABILITY FQR EXTENDED MISSIONS.
(Wright Air
Development Division, Wright-Patterson AFB, Ohio)
WADC TR 58-309; ASTIA AD209 380, Dec. 1958
ABSTRACT: This report describes a design research program for a light-weight aircraft seat made from nylon netting. An empirical approach was used to evaluate
a series'of exploratory designs and to modify solutions on the )'asis of subjective
reports by individuals occupying the seats.
A number of specific design problems
were investigated with the results indicating that human factors requirements of
a seat for long term occupancy can be met by a nylon net seat.
(Author)

350
Forrest, J., et al.
1959
COMFORT EVALUATION OF THE C-124 CREW SEAT (WEBER)
(Aerospace Medical Lab., Wright-Patterson AFB, Ohio)
Oct. 1959

-
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COMFORT EVALUATION OF THE C-97A/KC-97Z
1959
Forrest, J. & R.F. Slechta
(Tufts University, Dept. of Sociology, Bio-Mechanics
PILOT SEAT (WEBER).
Lab, Mass.) Ncvember 1959.
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Foster, D. L. 1961 STRATO LAB HIGH #2 POST FLIGHT REPORT.
Inc.'Minneapolis, Minn.) Rept. 1266-R 19 Jan. 1961.

(Winzen Res.

3153
Fouch, H. W.
1946
HUMAN SUBJECT EJECTION TESTS FROM P-61B AIRPLANE
(Air Material Command, Wright Field, Dayton, Ohio) Rept. No. TSEAC 11-453412-1, 26 Aug. 1946, ASTIA ATI- 9212
ABSTRACT:
1. Interviews with the human subject immediately after ejection and
again on 21 August 1946 disclosed that no unusual sensations were experienced,
except for the slight forward rotation of the seat upon entering the air
stream.
2'
The human subject stated that the shock received upon the opening of
the parachute seemed less severe than those imposed by average routine troop
jumps using a static line at speeds of approximately 122 knots.
This would
indicate that the human subject had reached terminal velocity before his
parachute opened.
3.
The test indicates that a 12 "G" catapult charge is adequate to
propel the occupant and the seat clear of the empennage of most conventional
fighter planes without causing physical injury to the human subject or damage
to the airplane, at speeds up to 263 knots.
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Fouch, H. W. 1947 PILOT EJECTION SEAT TESTS ON THE P-,lB AIRPLANE AT MUROC
ARMY AIR BASE, - AND APPENDIXES 1-11 - MEMORANDUM REPORT (ANiC, WrightPatterson AFB, Dayton, Ohio) TSEAC 11-45341-2-6, 25 July 1947, ATU
119 664.
ABSTRACT: The purpuse of this publication is to report on a series of
twenty pilot ejection seat flight tests from a P-61B airplane at Muroc
Ariry Air Base from 8 October to 4 November 1946 and from 14 February to
7 March 1947, inclusive.
Test "M", co nsidered the most critical condition

4
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in the flight plan, used a low charge of 57.4 gms; an ejection angle of
330; an indicated airspeed of 260 knots; with a pressure altitude of
The pilot ejection seat with dummy and parachute equipment,
10,000 feet.
having a total weight of approximately 300 pounds, ejected out of the
forward gunners compartment, cleared the upper surface of the vertical
Extrapolation of curves for the
stabilizer by approximately 24 feet.
trajectory of the seat and dummy leaving the test airplane vs. airspeed;
tail clearances vs airspeed, shows that safe escape using ejection force,
can be made using 0P, 230, and 330 angles of ejection, flying at speeds
The automatic opening devices for :eleasing the safety
up to 260 knots.
belt and dummy's parachute are not entirely satisfactory in their present
Due to the number of opening device failures, it was
stage of development.
necessary to double check each unit at the time of rigging and just before
take-off time. The maintenance of this type of equipment is very involved.
The P-61B airplane is not fast enough to be used for future pilot escape
Tests requiring
flight tests within the compressibility range of airspeeds.
this speed range will be conducted with the P-82 and P-80B airplanes.

355
Fouch, H. W. 1948 PILOT EJECTION SEAT TESTS FROM REMOTE CONTROLLED P-80B
ROBOT AIRPLANE (U. S. AF, AMC, Wright-Patterson AFB, Ohio)
ASTIA ATI 34691
15 July 1948
MCREXA7-45341-3-7
ABSTRACT: A series of flight tests were conducted on the pilot ejection
The tests were not completed
seat from a F-80E remote controlled airplane.
due to a crash, however it is recommended that, a two place airplane, capable
of airspeeds approaching and exceeding Mach number .82, such as the TF80C
airplane, be used to complete the original flight plan.

356.
TESTS OF NAMC TYPE CATAPULT PERSONiNEL
1949
Fouch, H. W., & T. E. Sierer
(Air Material
100 FOOT VERTICAL TRACK.
EJECTION ON THE AERO MEDICAL LAB.
Jan. 1949
45341-3-10,
MCREXA
Rept.
Ohio)
AFB,
Command, Wright-Patterson

357
CARTRIDGE ACTUATED DEVICES FOR AIRCRAFT USE
1954
Frankford Arsenal
(Engineering Manual, Frankford Arsenal, Phila&."lphia, Pa.)
Jan. 1954.
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Franks, W. R.
1940 ADDENDUM TO WING COMMANDER GREIG'S REPOlR ON TESTS
WITH "SPECIAL FLYING SUIT" CARRIED OU BETWEEN JUNE 1st AND JUNE 5th,
1940, USING SPITFIRE L. 1090.
(National Research Council, Canada)
Report #C-2831.
ABSTRACT: Notes are made on certain technical difficulties of the fitting
and adjusting of the flying suits.
It is concluded that no difficulties
have presented themselves which could not be overcome by suitable manufacturing
means.
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MEMORANDUM - FLIGHT TEST OF EXPERIMENTAL SUIT.
1940
Franks, W.R.
(National Research Council, Canada) Report #C-2829, May 14, 1940

ABSTRACT:
In over twenty test dives deve'oping accelerations of over 5 G it
was
shown
that
the experimental suit designed to counteract "blackout" was
effective in conferring
such protection.
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Franks, U.R.
1940
PROGRESS REPORT ON FLYING SUIT TO PROTECT AGAINST
PRESSURE EFFECTS OF ACCELERATION.
(National Research Council, Canada)
Report #C-2832,
October 2, 1940

ABSTRACT: Progress in the design of the anti-G suit is reviewed, arid recent
4evelopments of manufacturing procedures are outlined.
It is also noted that
construction of the accelerator and that of the human centrifuge has begun.
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Franks, W. R.
1941
Canada) C-2062.

ANTI-BLACKOUT SUIT

(National Research Council,

On the basis of flight tests made by S/L Briggs and F/L Franks,
wi•th
accelerations up to plus 7*G' 3howed that the Franks suit Type E had been
effective in eliminating or delaying the onset of blackout symptoms beyond
the normal limit of acceleration obtainable in fighter aircraft.
Also
that the continued wear of the suit has no serious effect on the well being
of the wearer, that the suit does not hinder the pilot in control of movements and there is a feeling of complete normality during heavy accelerations
when the suit is worn.
The report concerns liaison with British and American
authorities in the development of this suit.
ABSTRACT:

---

some- tests-in-- the-Harvard-Aircraft---others--in-r-Curtis--P40-Aircraft

7
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THE FRANKS SUIT.
1941
Franks, W.R.
Report #C-2840, October 1941
(National Research Council, Canada)
Flying
ABSTRACT: This memorandum reports the service trials of the Franks
be
suit
the
of
Suit in England and suggests simplifications in the design
centrifuge.
human
the
conducted in Canada where tests can be made on

363
Franks,

HYDROSTATIC SUIT IN GUNNER'S POSITION OF DEFIANT.
1941
W.R.
(National Research Council, Canada) Report #C-2834, July 1941

A",CT:
protect-the
6 seconds.
38,000 feet

In tests at R.A.E. Farnborqugh, the hydrostatic suit was found to
passenger seated up right in gun turret against 6 G lasting for
Tests in the decompression chamber at simulated altitudes up to
showed that the suit caused no symptoms of discomfort.
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1941 REPORT OF ACTIVITIES AT PHYSIOLOGICAL LABORATORY,
Franks, W.R.
FARNBOROUGH.
Report #C-2836; July 7, 1941
(National Research Council, Canada)

R.A.E.

ABSTRACT: Demonstration by flight tests of the effectiveness of methods developed
in Canada to raise the G tolerance of personnel, demonstration by flight that
this does not interfere with proper handling of aircraft in all fighter maneuvers,
demonstration by dog flights that pilots so protected have an increased maneuverability with resultant tactical advantage, and demonstration that gunners so
protected have a G tolerance above that'of the aircraft despite their unfavourable
An aircraftsman of the .R.A.F. has been instructed in the
position are reported.
,Modification of the
1:inciples and methods in fabrication of the applicance used.
appliance to simplify its design, make more practical and allow for combination
with life preserver jackets and high altitude pressure suits is in progress.

365
TEST FLIGHTS WITH HYDROSTATIC SUIT.
1941
Franks, W.R.
Report C-2849
Canada)
Council,
Research
(National
ASTIA ATI 206 421
27 May 1941
F.P.R.C. 301,
ABSTRACT: Ptogress reports on the flight trials with the Franks Flying Suit
concluded that the blackout threshold of the passengers was raised from 4.5
to 6 G.
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REPORT ON TRIAL NO. 23 - FRANKS FLYING SUIT.
1942
Franks, W.R.
(National Research Council, Canada) Report #C-2843, 16 July, 1942
ABSTRACT: This report summarizes briefly the security aspect of the Franks
Flying Suit~accelerative forces in flying, a description of the Franks Flying
Suit and its fitting and servicing. Arrangements of the Service trial are
described. The dangers of the use of the Franks Flying Suit and its advantages
It was found that it enables the wearer to Withstand 1 1/2
are pointed out.
to 2 G more than he normally can.
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LIAISON REPORT TO ACAMR, N.R.C., CANADA, ON VISIT
1944
Franks, W.R.
COMIANDER W.R. FRANKS TO THE UNITED KINGDOM DECEMBER 1 TO DECEMBER 22,
1944. (National Research Council, Canada) Report #C-2799
ABSTRACT: A brief report is made of operational problems in aviation medicine
overseas, with particular respect to the status of the Franks'flying suits,
crash harnesses, cooling of ground crew in the tropics, special breathing
apparatus, oxygen fila, operational problems in the Canadtan squadrons, and
treatment of shock.

.368
Franks, W. R., J. A. Carr, W. R. Martin & W. A. Kennedy 1944 USE OF
INCREASE IN WEIGHT OF A MASS UNDER G TO PROVIDE SOURCE OF COMPRESSED
AIR FOR FFS (ABBO SYSTEM) (National Research Council, Canada)
Report C-2722, Sept. 28, 1944.
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LIAISON REPORT ON MEETING OF SUB1944
Franks, W.R. and W.R. Martin
COIMMITTEE ON ACCELERATION OF THE NATIONAL RESEARCH COUNCIL, WASHINGTON,
Report #C-27111
(National Research Council, Canada)
JUNE 7, 1944.
ABSTRACT: This liaison report covers discussion on American experience with
Anti-G equipment in the Pacific and the European theatres of war. The recent
designs of Anti-G suits, accelerations on parachute openings, blood pressure
changes produced by a negative G tilt-table and standardization of centrifuge
runs
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THE COOLING OF PILOTS
1944
Franks, W. R., E. A. Ryan, and W. A. Kennedy
AT READINESS UNDER SIMULATED TROPICAL CONDITIONS BY BUBBLING AMBIENT
(In Proc.
AIR THROUGH A MARK III FYS PARTIALLY FILLED WITH WATER.
Rept. No. C-2721,
Assoc. Comittee Aviat. Med. Res., N.R.C., Canada)
4 Sept. 1944.
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Fraser, A.M.
1943
THE EFFECT OF THE FRANKS FLYIriG SUIT ON THE INCIDENCE
OF DECOMPRESSION SICKNESS.
(National'Research Council, Canada)
Report # C2561, 30 June 1963

ABSTRACT: In 24 (57%) of the control flights severe pains (requiring descent)
occurred in the lower extremities, wheras, in only 2 (6%) of the flights in
which the Franks Flying Suit was worn did such pains occur, and both of these
were present in the same subject.
Severe pains in the upper extremities occurred in 9 (21%) of the control flights and in 8 (26%) of thuse in which the
Franks Flying Suit'was worn.
The hydrostatic colusm applied in wearing the
Franks Flying suit, and which is found here to prevent pains in the lower
extremities is much shorter than that previously found necessary to relieve
such pains.
It is pointed out that this is in agreement with the general
experience that greater decrease in altitude is necessary to relieve decompression sickness, than is required to prevent it.
This effect of hydrostatic
pressure in preventing pains of decompression sickness is regarded as additiondl
support for the view that the origin of limb pain is peripheral.'
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Fredericks, R. H.
1960
PROGRESS IN SAFE VEHICLE DESIGN
(Ford Motor Comp., Dearborn, U. S. A-.)

".373
Fredericks, R. H.
1962
PROGRESS IN SAFE VEHICLE DESIGN.
(In M. K. Cragun,
ed., The Fifth Stapp Automotive Crash and Field Demonstration Conference,
Sept. 14-16, 196J1
Pp. 225-240

374
Freeman, H. E.
1960 PERSONNEL RESTRAINT SYSTEM PROGRESS REPORT FOR
JUNE--JULY 1960.
(Chance Vought Aircraft) AF 33(600)-41418, CVA-AST/
EOR-13079, August 1960.

/
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A RESEARCH PROGRAM TO DEVELOP A 60 "G" PFERSONNEL
1962
Freeman, H.E.
In Impact Acceleration Stress: Proceedings of a
RESTRAINT SYSTEM.
Symposium With a Comprehensive Chronological Bibliography, (National
Academy of Sciences, National Research Council) Pp. 259-264
Publication No. 977.
The central
ABSTRACT: A 60 G personnel restraint system was developed.
components are an individually fitted, fiber gJass, torso garment and a similarly fitted seat pan. These rigid components were selected to provide broad
A flexible,
support and preserve the normal body shape under inertial loading.
low-rebound liner is used for comfort and intimate fit. The torso shell is
retained to the seat structure with steel cables to minimize stretching and the
A dacron strap system, positioned by a leather helmet, was
resultant rebound.
A dacron strap system,
chosen to minimize stretching and the resultant rebound.
forward head motion.
positioned by a leather helmet, was chosen to minimize
Lateral head supports are mounted on a carriage that adjusts vertically relative
Low-rebound padding in the
to the seat structure for crew-size variation.
helmet cushions the ear area. Arm support is provided by contoured arrrrests
and hand-holds with a strap passed over the crook of the arm holding the arm
The dummy's legs are positioned and restrained by the sides of
back and down.
Antithe shell, a central divider, a contoured leg backrest, and a leg cover.
submarine protection for the torso is also provided by the leg cover, which
supports the forward inertial loads of the thighs and legs and stabilizes
the pelvis by a direct load path through the femur into the pelvic socket.
The contoured lower skirt on the torso backshell and sides of the seat pan
The
reinforce the pelvic socket by limiting lateral shifting of the thighs.
support structure is a tubular steel frame articulated to provide a torso
forward position for boost and torso aft position for less stressful flight
Full immobilization and restraint are applied in the forward position
elements.
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INVESTIGATION OF A PERSONNEL
1962
Freeman, H. E., W. C. Boyce, & C. F. Cell
(6570th Aerospace MediRESTRAINT SYSTEM FOR ADVANCED MANNED FLIGHT VEHICLES.
cal Research Laboratories, Wright-Patterson AFB,,Ohio) AMRL-TDR-62-128,
Dec '962
ABSTRACT: To develop new concepts for personnel reitraint, the following studies
Characteristic accelerations were defined for advanced manned
were conducted.
Ballistic reentry, generating 8 to 12 G associated with balli-tic
flight systems.
Landing impact, generating
reentry, produce the most severe physiological stress.
low-total-energy accelerations of 60 to 100 G's peak on the capsule, produced the
most severe structural loading. Human tolerance to acceleration was studied by a
survey of the available test data and a structural analysis of the human body.
Case histories of accidental falls and suicides were studied to gain insight into
human tolerance to nigh-peak-magnitude low-total-energy acceleration exposures.
One employing
Several basic crew restraint concepts were evolved and evaluated.
and disdisplacement
body-element
to
limit
selected
was
support
rigid contoured
MeA test system was designed and fabricated.
tortion and to minimize rebound.
chanisms were. designed to proposition and pretension the crewman mechanically before
The system should be thoroughly tested to determine the protection
impact.
(AUTHOR)
achieved by rigid contoured restraint.
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1947 BELT ASSEMBLY - SHOULDER HARNESS, PILOT EJECTION SEAT Frenier, C.E.
DRAWING NO. X4766061 (Army Air Forces, Materiel Command) TSEAP-7B-1-826,
16 Jan 1947, ASTIA ATI-179 498
ABSTRACT: The purpose of this report is to present the resulrs of the
comparative strength tests between subjects belt assembly and the standard Type
The type B-48
B-18, Belt Aircraft Safety Shoulder, Specification 94-3262.
attachments
metal
the
removing
by
modified
was
A,
Exhibit
Harness,
Shoulder
fittings, Part Nos. 42B6034-L-l and 42 6034-R-1 and installing webbing loops
and rolling edges in to form an oval cross-section, stitching being used to
As a result of the tests, it was found that
secure loop and oval cross-section.
That webbing formed
webbing formed loops are superior to weak steel fittings.
loops protected to prevent wear would be suitable for service use
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Freudenthal,
(AGARD,

A. M.
Paris,

SAFETY AND SAFETY FACTORS FOR AIRFRAMES
1957
France) Rept. 153, Nov. 1957
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Frost Engineering Dev. Corp.
HUMAN RESTRAINT SYSTEMS.
30 July 1961.

1961 INVESTIGATION OF THE DYNAMICS OF
(Frost Engineering Dev. Corp., Denver, Colo.)

ABSTRACT: Excluding effects due to improper restraint system configuration,
which may cause the imposition of intolcrably high localized loads on the
body structure or organs, the effective stiffness and damping characteristics
of a restraint system has a very great influence upon the physiological
This report describes the
tolerability of short period accelerations.
concerning
recoummendations
makes
and
restraint
of
dynamic fundamentals
a research program of restraint dynamics.
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INTEGRATION OF EQUIPMENT IN THE CAPSULE
1952
Frost, Richard H.
(Paper, Conference on Problems of Emergency Escape in High Speed
Flight)
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Frost, R.H.
I.A.S.

1955
ESCAPE FROM HIGH SPEED AIRCRAFT.
Preprint 532, (Stanley Av. Corp., presented at the 23rd Annual

Meeting, January 24-27,

1S:5)

ABSTRACT: A view is given of the development of the emergency escapes for
planes with high speed.
In the second World War the Germans did research in
this field: Before the end of the war, the Germans made use of ejection
seats.
After the War England as well as U.S. busied themselves with bailout problems.
The author summarizes the expectations for the near future.
from tm'Archers in Germany Sweden, Great Britain and America.
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Frost, R.H.
1955
J. Aviation Med.

ESCAPE CAPSULE.
26(6):452.

ABSTRACT: We believe at present that the ejection seat will be just about at
its upward limit of use at speeds corresponding to little
more than sonic flight
at sea level, because angular and translational accelerations encountered will
approach human limitations and because of the problems of retaining protective
equipment and body extremities in the airblast.
Some alleviation can be expected
by increasing the weight of the seats and incorporating special stabilization
and retaining devices.
However, when this point is reached, it is our belief
that we might as well go on to the complete capsule, because it will probably
cost little
if any more in weight, space, and complexity.
Moreover, the capsule
has many'advantages over ejection seats; better protection of the occupant from
environmental conditions, opportunity for considerable integration of personal
equipment, and protection for the user after he has reached the surface...
Whichever capsule configuration is chosen, it will unquestionably be capable
of retaining pressure, withstanding landing impact, and floating for long
periods after water landing.
The recovery system can be expected to be completely automatic in operation, probably consisting of a drogue stabilizer chute
deployed imm.ediately after ejection and subsequently released by some sort o!
altitude- and force-sensing device.
At release, the drogue will deploy a
single or multistage recovery parachute thac will lower the capsule all the
way to the ground or water.
The intention will be that the occupant stay in
the capsule through the entire descent and, if desired, until rescue is
accomplished.
However, I strongly suspect that all capsules will aave to
provide for manual bail out at any time desired, at least until a great deal
of experience has been gained to prove their reliability, and this requirement
will diminish full realization of the capsule potentialities.
In any event,
I am convinced that airplanes capable of supersonic flight at low altitude
should and will be equipped with capsules, and I expect the result will thenl
continue the trend already apparent from ejection seat statistics- an increasing
percentage of successful escapes from combat airplanes.
(Author)
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1957 ENGINEERING PROBLEY.S 11' ESCAPE FROM HIGH PERFORMANCE AIRCRAFT
Frost, R.H.
J. Aviation Med. 28(l):74-77, Feb. 1957.
ABSTRACT: A discussion of the elements of over-all problem of ejection:
(1) Decision' to abandon the aircraft; (2) operation of emergency controls;
(3) removal of obstructions to egress; (4) egress from the crew station; (5)
avoidance of airplane structure after egress; (6) prevention of injury caused
by impact pressure, temperature, deceleration and/or tumbling; (7) prevention
of injury caused by ambient pressure and/or temperature; (8) retention, and
protection until use, of life-saving and survival equipment; (9) operation of
life-saving equipment; (10) prevention of injury during landing, considering
both vertical and horizontal velocities, and type of surface encountered; (11)
counteracting effects of surface environment, including hunger and thirst;
(12) Facilitating search and recovery operations by friends; avoiding these
operations by enemy; (13) training in operation and maintenance of the system.
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Frucht, A. H. & K. Otto 1959 DRAHTLOSE UBERTRAGITNG DES EKG MIT TRANSISTORKLEINSTSENDER VOM MENSCHEN ODER TIER (Wireless Transmission of the
or Animal by Means of a Miniature Transistor Transmitter)
EKG of ar.n
Pflug. Arch. ges Physiol. (Berlin) 270(l):82

.385
AIRCRAFT PASSENGER SEAT DESIGN AND CRASH SURVIVAL.
1958
Fryer, D. I.
FPRC No. 1055
(RAF, Institute of Aviation Medicine, Farnborough)
August 1958
In this review, an attempt is made to describe the forces likely to be
ABSTRACT:
encountered in an accident and the best means by which to minimize their various
effect on passengers.
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1959
PASSENGER SURVIVAL IN AIRCRAFT CRASHES
Fryer, D. I.
40(2):31-37...
Aeronautics (London)
Medical and physiologic data concerning factors affecting human survival
ABSTRACT:
Recommendations are made for proin aircrafi cra•*.Ls are reviewed and discussed.
tecting passengers against crash forces in the direction most commonly involved:
This includes appropriate aircraft design awnd-positioning
forward and downward.
of passenger accommodations.
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Fryer, D. I.
1961
OPERATIONAL EXPERIENCE WITH BRITISH EJECTION SEATS.
A SURVEY OF MEDICAL ASPECTS.
(Flying Personnel Research Committee, Ot.Brit.)
Rept. no. FPRC-1166
July 1961
ASTIA AD 267 788
ABSTRACT: A survey is presented of experience in the emergency use of
ejection seats of British design and manufacture.
The escapes and attempted
escapes included are believed to constitute a complete list
of ejections
from aircraft flown by the Royal Navy, the Royal Air Force, the Ministry of
Aviation (formerly Ministry of Supply), and the British aircraft industry
up to 1st July, 1960.
It does not include test ejections carried out in
the development of ejection seats, or the R.A.F. experience with American
seats. Although reference to the indications for ejection and the mechanism
whereby this is executed if frequently necessary, the primary aim is a
medical survey of the difficulties inherent in escape by this means, and
the nature, causes and contributory causes of injury during and following
ejection.
(Author)
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1962
Fryer, D. I.
Am. Occup. Hyg.

RAF EXPERIENCE WITH SAFETY HARNESSES
5:113-127

ABSTRACT: In the development of safety harness from its earliest st ges to the
present complex systems in current aircraft, a number of important s rides have
been made and these are briefly reviewed.
The main advances have ben in the
provision of shoulder harness, the recognition of the need for attachment to the
airframe rather than the seat, the design of harness such that the centre of
gravity of the body is not lower than the junction point of the strapb, and the
construction of harness such that it will withstand the forces encou tered in
very severe impacts.
The three principal aims of harness in aircraft are to
provide restraint during various i.i-flight manoeuvres, to provide re ention
during crash decelerations and to naintain optirmui
body positioning uring opera
tion of the ejection seat. The relevance of the features of current arness to
the rý,quirements for safety belts for motor vehicles is briefly disc ssed.
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Fuchs, L. A., & B. S. Hutchins
1960
UNDERWATER RESEARCH TO SAVE PILOTS
(Paper, 31st Annual Meeting of the Aerospace Headcal Association, Americana
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
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1958 EFFECT OF ENVIRONMENTAL CONDITIONING ON AN AIRCRAFT
Fulton, C.L.
(Pitman-nunn Laboratories Group, Frankford
EMERGENCY ESCAPE SYSTEM.
ASTIA AD 204 692.
Arsenal, Philadelphia, Pa.) Memo Rept. MR-667, leb. 1958.
SUMMARY (a): Three "mock ups" of an emergency escape system were each subjected
This conditioning simulated
to nearly 100 cycles of environmental conditioning.
an aircraft traveling from sea level, 708 F, to 50,000 feet, -65°F, and return.
Two of the "mock ups" were disassembled and found to contain various amounts of
moisture; the third was successfully functioned while at -65*F.
While the results show that there was moisture accumulation within the "mock ups"
successful functioning of one at -65*F indicates that the accumulated moisture
(Author).
is not sufficient to adversely affect the functioning of the system.
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1941 PNEUMATIC AND WATER SUITS AND OTHER AGENTS DESIGNED TO
Fulton, J.F.
COUNTERACT ACCELERATION IN AIRCRAFT
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM Rept. No. 15, 22 July 1941
ABSTRACT: -This is a brief review of protective devices which was made preliminary to the commencement of OSRD research., The German methods of combating
"g" are summarized.
It is recommended that the effects of adrenal cortical
hormones on "g" tolerance be studied and that the relative merits of abdominal
It is also suggested that a
belts and pressurized leggings be determined.
water suit he pressurized with air and that standards of service testing for
acceleration be drawn up.
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EMERGENCY ESCAPE SYSTEMS
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Gýer, R. L.

1957
OPERATIONAL REGIONS AND BIO-AERODYNAMIC LIMITATIONS OF
FUTURE AIRCRAFT ESCAPE SYSTEMS.
(Wright Air Development Center, WrightPatterson AFB, Ohio) WADC TR 57-590; Oct. 1957
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GAgge, A.P.
PRINCIPLES OF SEATING IN FIGHTER TYPE AIRCRAFT
AA? Memo Report TSEAL-3-695-58
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Gagge,

A.P.
1943
PERSONNEL EQUIPMENT PROBLEMS IN ETOUSA AND NATOUSA
Appendix 12: AN IMMEDIATE APPLICATION FOR THE ANTI-G-SUIT.
(War Dept., Air Forces)
ING-49-695-34,
20 September 1943
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Gagge, A.?.
1945
HUMAN FACTORS IN AIRCRAFT DESIGN.
Air Surxeon's Bulletin, 2(9):298-301
See also U.S. AAF-ATSC, Engineering Division, Aero Medical Laboratory
Memo. Rept. TSEAL-3-695-53, 29 May 1945.
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Galban, P. and J. Fabre 1961 ETUDE DES EFFECTS DE L'EJECTION SUR LA TAILLE
DES PILOTES (STUDIES ON EJECTION EFFECT ON THE PILOTS HEIGHT) Report
CERMA 1025

4
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Galiana, T. de 1952 TECHNIQUES NOUVELLES DE PARACHUTAGE (NEW TECHNIQUES OF
PARACHUTING) &A-zgA (Paris) 7(79):333-337
seat
ABSTRACT: This is an illustrated sunnary of the functioning of the ejection
recently
of
outlooks
The
bailout.
and the physiological effects of high-altitude
developed techniques, such as the ejection capsule, are briefly discussed
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Galkin, A. M. et al 1959 MEDICO-BIOLOGICAL RESEARCH IN ROCKETS: RESEARCH
ON THE LIFE ACTIVITY OF ANIMALS DURING FLIGHTS IN HERMETICALLY SEALED
CABINS OF ROCKETS UP A HEIGHT OF 212 K1M: RESEARCH ON THE LIFE-ACTIVITY
OF ANIMALS DURING FLIGHTS IN THE HERMETICALLY SEALED CABINS OF ROCKETS
UP TO AN ALTITUDE OF 110 KM
Preliminary Results of Research by Means of the First
Trans. of mono.
PP. 109-149,
Soviet Artificial Earth Satellites and Rockets (Moscow)
LC or SLA 59-22466.
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CONSIDERATIONS IN CRASH ENERGY
1962
Gandelot, H. K. and P. C. Skeels
(In M. K. Cragun, ed., The Fifth Stapp Automotive
ABSORPTION.
Crash and Field Demonstration Conference, Sept. 14-16, 1961) Pp. 219-224.
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1959 MAN IN SPACE:
Gantz, K.F., Ed.
DEVELOPING THE SPACECRAFT CREW
(DuolIp, 2loa;i and Pearce, New York)

THE UNITED STATES AIR FORCE PROGRAM FOR

"The Threshold of Space"; "From Aviation Medicine
ABSTRACT: Contents include:
to Space Medicine"; "Basic Factors in Manned Space Operations"; "Biomedical
Aspects of Space Flight"; "Biodynamics of Space FliLht"; "The Engineered Fnvirunmenea
of the Space Vehicle"; "Human Performance in Space"; "Weightlessness"; "Obsorvatiotm
in High-Altitude, Sealed-Cabin Balloon Flight", "Experimental Studies on the
Conditioning of Man for Space Crews"; "Esc3pe and Survival During Space Operationa'
"Time Dilation dnd the Astronaut"; "The Spiral Toward Space"; "Human Factors
Support of the X-15 Program"; "The U.S. Air Force Human Factors Program";
"Blueprint for Space"; "The Military Impact of Manned Space Operations"
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Gard, P. W., & L. B. Cochran
1956
INSTALLATION AND EVAIUATION OF TV-2 TYPE
ARM RESTS ON SPECIAL DEVICE, 6-EQ-2a, EJECTION SEAT TRAINER.
(Naval School
of Aviation Medicine, Pensacola, Fla.)
Special Rept. No. 56-16; 24 Apr. 1956
ABSTRACT: The modification of the 6-EQ-2a ejection seat trainer to incorporate
a direct TV-2 type trigger arm rest firing mechanism is described and illustrated.
The modified seat trainer proved to work successfully, utilizing either face
curtain or arm rest firing technique.
This training device is used to indoctrinate
student and naval aviators in escape procedures from high speed aircraft.
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Gardner, W. J. and D. F. Dohn
1956
IN SURGERY
J. of American Medical Association,

THE ANTIGRAVITY SUIT (G-SUIT)
162:274-276,

Sept. 22,

1956

ABSTRACT:
The principle of the antigravity suit (G-suit) used in aviation
is effective in combating postural hypotension during operations with the
patient in the sitting position. It is alto helpful in the management of
induced hypotension during operations with the patient in the supine position
A simplified G-suit, consisting of a plastic bladder, may be wrapped about
the lower part of the body and inflated from a tank of gas.
Crile applied
thisa principle to the control of blood pressure during surgery more than
fifty years ago.
(J. of Aviation Medicine 29(5):365, 1958)
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Garn, Stanley M. 1960 THE INNER MAN
(Paper, American Rocket Society Anatomy of Manned-Space Operations Conference,
Dayton Biltmore Hotel, Dayton, Ohio, October 10-12, 1960)
ABSTRACT: A man is not just his outline, measured and traced on OSCAR, but
the sum of his inner components, of which, the fat-free compartment and the
fat compartment are the two of greatest current interest
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-- GarrettW .1-I962__AN EVAILATION OF DOOR LOCK EFFECTIVENESS:
Pre-1956
vs Post-1955 Automobiles.
In M. K. Cragun ed. The Fifth Stapp Automotive
Crash and F'.eld Demonstration Conference, Sept. 14-16, 1961. PP. 20-31.

4
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Garrett, J.W., & P.W. Braunstein
1962
THE SEAT BELT SYNDROME
The Journal of Trauma. 2(3):220-237, May 1962.
ABSTRACT: The data examined in this study were based on accident and medical
records drawn from a total of 2,778 automobiles in each of which at least one
occupant was wparing a seat belt when an accident occurred.
These cars contained
3.673 occupants; 3,325 occupants wore seat belts and of these, 944 were injured.
A total of 150 occupants received some injury to the lower torso; 26 of these
except in one case, but the injury was not related to seat belt use; both car
and occupant were completely crashed in a collision with a btis.
The frequency
of lower torso injuries among injured seat belt users was essentially similar
to that observed among occupants in injury-producing accidents without belts
(about 15 per cent for both).
In the majority of the 26 cases where serious lower torso injuries occurred,
accident circumstances were rather severe.
Only 7 of these patients showed any
evidence of severe seat belt application--bruises, contusions, etc.
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Gatland, K.W.
1954 PROGRESS TOWARDS ASTRONAUTICS
Journal of the British Interplanetary Society 13(3): 142-166,

May 1954

ABSTRACT: Review of achievements and opinions recorded in 1949 and irogress
made by 1954; aerodynamic research techniques developed in.United States;
specific research aircraft deseribed; design of pressure suits; human centriguge
research in high atmosphere; and guided missiles.
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Gatling, F. P.
1959 EJECTION SEAT STUDY
Rept. No. AM 2-59, ASTIA AD 220 667.

(USN Safety Ctr.,

Norfolk)

ABSTRACT: The ejection rate for calendar 1958 was the highest in the history
of Naval aviation, but there is an indication that the rate of increase is
slowing. Lack of altitude is still
the greate.t factor in unsuccessful
ejections.
There was a large increase in on-the dock ejections in 1958,
and the main altitude at which ejections were made in 1958 wa3 the lowest
yet recorded, 7474 feet.
There was a substantial increase in fatal
ejections that began above 3000 feet. The mean speed at which ejections
are made continued to decrease to 217 knots.
Attitude data again
failed to reveal any connection between attitude and fatal injury.
Among
aircraft had the smallest percentage of fatal injuiies.
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Gauer, O.H.
1944 RONTGENKINEMATOGRAPHISCHE DARSTELLUNG DER FLIEHKRAFTWIRKUNG
(Roentgencinematography Presentation of the Effects of Centrifugal Force)
Luftfahrtmedizin (Berlin) 9: 109
See also: (Dept. of the Air Force), German Aviation Medicine, World
War II, Vol. I., "X-ray Photographs During Acceleration"

4
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Gauer, O.H.
1950 EVIDENCE IN CIRCULATORy SHOCK OF THE ISOMETRIC PHASE OF
VENTRICULAR CONTRACTION FOLLOWING EJECTION
(Paper, The American Physiological Society 59th Annual Meeting, Atlantic City,
New Jersey, April 17-21, 1950) Federation Proceedings 9: 47
ABSTRACT: Simultaneous pressure recordings in the outflow region of the left
ventricle and the aortic root were taken with 2 miniature manometers mounted
on the tips of idtracardiac catheters in an anesthetized dog.
In the normal
animal the summits of the ventricular and aortic pressure curves are congruent
and considerabie displacement of the ventricular catheter does not affect the
pressure contours.
If the catheter is kept in this region of the heart and
circulatory shock is induced by exsanguination, unusual pressure records may
be anticipated when the mean arterial pressure falls below 50 mm. Hg.
While
the ventricular curve follows an almost sine wave pattern with maximum pressures
of 120-200 mm. Hg, the aortic pressure drops abruptly after reaching a peak of
50-60 amm. Hg.
This picture is more pronounced in certain stages of adrenalin
effect under shock.
It can be readily explained by the assumption that the
ventricle continues to contract isometrically with considerable force after having
expelled its pathologically small blood content.
This condition may help to
account for the high incidence of subendocardial hemorrhages observed in humans
and exnerimental animals suffering from prolonged circulatory shock
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Gauer, O.H. & G.D. Zuidema, eds.
1961
MEDICINE
@oston: Little, Brown, & Co., 1961)

GRAVITATIONAL STRESS IN AEROSPACE

ABSTRACT: Contents include:
"The Physiology of Acceleration" by O.H. Gauer;
"Historical Aspects of Gravitational Stress" by O.H. Gauer; "Definitions:
Magnitude, Direction, and Time Course of Accelerative Forces" by O.H. Gauer;
"The Hydrostatic Pressure" by O.H. Gauer; "Arterial Blood Pressure Responses to
Positive Acceleration in Animals" by R.W. Lawton; "Blood Volume and Gravitational
Stress" by O.H. Gauer; "The Circulationin-Mannder GravitaonaL-Srress and

4
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in the Giraffe" by O.H. Gauer; "Reflex Responses of the Circulation" by O.H.
Gauer and E.W. Salzman; "Effect of Acceleration on the Heart" by H.O. Sieker;
"Effect of Acceleration on Respiration" by O.H. Cauer and S. Bondurant; 'Visual
Performance Under Gravitational Stress" by W.J. White; "The Physiology of
Acceleration-Performance" by J.L. Brown; "The Physiology of Positive Acceleration"
by O.H. Gauer and G.D. Zuidema; "The Physiology of Negative Acceleration" by
O.H. Gaue,r; "The Physiology of Combined Accelerations" by R. Edelberg; "Transverse G: Prolonged Forward, Backward, and Lateral Acceleration" by S. Bondurant;
"Escape from High Performance Aircraft" by R.R. Hessberg; "Human Tolerance to
Severe, Abrupt Acceleration" by J.P. Stapp; "Sub-Gravity and Weightlessness" by
D.C. Simons; "Some Physiological Considerations of Space Flight" by G.D. Zuidema;
"Clinical Evaluation of Low G Tolerance" by'S.D. Leverett, R.U. Whitney and
G.D. Zuidema; "The Hydrostatic Indifference Level" by O.H. Gauer; "The Hydrostatic
Pressure in the Arterial Tree" by R.W. Lawton; and "Standardization of Human
Centrifuge Techniques" by S.D. Leverett and G.D. Zuidema,.
411
Geer, R. L.
1957
OPERATIONAL REGIONS AND BIOAERODYNAMIC LIMITATIONS OF
FUTURE AIRCRAFT ESCAPE SYSTEMS.
(Wright Air Development Ctr., WrightPatterson AFB, Ohio) WADC TR 57 590, Oct. 1957
ASTIA AD 131 089.
ABSTRACT: The boundaries and conditions for practical
atmosphere are delineated ..
ae region where flight is
areas of different escape requirements.
Three figures
illustrate the various flight regions as a function of

flight within the
practical is divided into
are included'to
altitude and Mach Number.

'Author)
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Geer,

R. L., & J. F. Rayfield
1959
DEVELOPMENT AND TEST OF A BALLOON BORNE
MANNED VEHICLE
(Wright Air Development Division, WrIght-Patterson AFB,
Ohio) WADD TR 59-226; ASTIA AD-227 244; June 1959

ABSTRACT:
Balloon borne vehicles are well suited for use as a means of lifting
parachutists to a very high altitude for test jumping.
The design, fabrication,
and testing of a vehicle, developed at the Wright Air Development Center for this
purpose, are discussed in this report.
Included are presentations of novel
designs for a pressure-retaining hatch and an energy-absorbing parachute landing
device
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Geiger, R. C. 1948 PROOF TEST OF PILOT'S, CO-PILOT'S, AND NAVIGATOR'S
SEAT INSTALLATIONS MODEL XB-48-2(Glenn L. Martin, Co., Baltimore, Md.
1JSAF Contract No. W33-ac-13492, 26 Aug. 1948.
Proof tests were made on the pilot's, co-pilot's and navigator's
ABTRACT:
Deflection readings were taken
in the XB-48-2 bomber.
installations
seat
and navigator's seat
co-pilot's,
pilot's,
The
plotted.
results
the
and
installations were satisfactorily proof loaded with no indicati4on if
deformation, and no appreciable permanent set.
iimnent failure little
The various test results indicate that the installations are satisfactory
from a strength standpoint
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1951 MODIFICATION OF F7F, INSTALLATION OF SUPINE, SEAr AND RELATED
Gell, C.F.
COMPONENTS, INFLIGHT EVALUATION OF THE SEAT
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-L5104, Sept. 12, 1951
ASTIA AD 133 233

ABSTRACT: An F7F aircraft was modified to include a supine seat and related
components in order to evaluate and correlate previous experimental findings
A syllabus
concerning the effect of supination on pilot tolerances to G forces.
consisting of seven hourly periods, siL' of which were to be in the air, was
Control of the
formulated to instruct test pilots in flying the supine seat.
aircraft was maintained through a PIK autopilot and instruments while the pilot
The reactions of three subjects tested has been very favorable.
was supinated.
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Gell, C.F.
1952 MODIFICATION OF F7F, INSTALLATION OF SUPINE SEAT AND RELATED
COMPONENTS, IN-FLIGHT EVALUATION OF THE SEAT
(Naval Air Development Center, Jihnsville, Pa.)
NADC-MA-L5208, 10 Dec. 1952
ASTIA AD 133 234
ABSTRACT: A supine seat was installed in an F7F fighter plane and tested.
Its
relatively smill size, and pointq of constriction, as well as the lack of
visibility and difficulty of escape it imposed, were found to be undesirable
features.
In flight, control of the plane was made possible by means of an
autopilot (PIK) device allowing the pilot to change position if desired.
Additional tests on thp human centrifuge are recommended to investigate the
physiological implications of the supine seat under acceleration.
It is further
recommended that the assembly be modified for stick and rubber installation,
improved instrument, visibility, and greater physical comfort.

4
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Gell,

C.F.
1954
EVALUATION OF ANTI-BLACKOUT SUIT WITII PAPACHUTE'SAFETY HARNESS
AS INTEGRAL PART
(U.S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-LR2

March 9,1954
ABSTRACT: The subject anti-blackout suit mot the requirements of para. 4'.2.3
of MIL-S-5085 (Aer) in providing adequate G protection for the subject after
being tested and evaluated on the human centrifuge.
However, this protection
was accompanied by subjective discomfort of excessive pressure from the belly
bladder even though the G valve was on the low setting. The same subjec,. had
no comparable discomfort when protection of the same magnitude of G was provided
by a conventional anti-blackout suit attached to the G valve on the high setting.
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Cell,

C.F. & H.N. Hunter
1954 PHYSIOLOGICAL INVESTIGATION OF INCREASING
RESISTANCE TO BLACKOUT BY PROGRESSIVE BACKWARD TILTING TO THE SUPINE
POS ITION

(Naval Air Development Ctr., Johnsville,

Pa.)

NADC-MA-A406; 30 June 1954

AD 36 856

See also:

-..Aviat. Med.

25(6): 568-577,

SASTIA
Dec.

1954.

ABSTRACT:
Physiological instrumentation for the tests on the supine seat
included the measurements of ear opacity, ear pulse, ECG, systolic blood pressure
pulse, and respiration.
The subjectu were monlitored by peripheral and central
lifht responses.
The runs consisted of 5-sec rxposures from 1 g to the g level
where grayout occurred for each position. At Ithe grayout level, the g tolerance
was evaluated after the seat was tilted backwakds and fixed into position.
Excessive discomfort in any position due to ablominal or thoracid pressure was
also considered an end point.
The angular rel tionship of the back of the seat
with the retinal-aortlc dimension was determin d by x-ray when the seat was
positioned at 20 degrees, 65 degrees, and 85 d grees.
No change was indicated in
the blackout tolerance between 0 degrees to 35|degrees backward tilt.
The first
increases in tolerance were not*1 at the 45 degree position.
At 77 degrees, the
anti-blackout protection did not exceed the pr)tection afforded by an inflated
anti-g suit with the subject in the upright position.
The study indicated that
to receive the full protection against bI ackou: afforded by sup1nation
the subject
must be tilted back beyond 77 degrees.
(ASTIA

/
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C.F. &,H.N. Hunter 1954 PHYSIOLOGICAL INVESTIGATION OF INCREASING
RESISTANCE TO BLACKOUT BY PROGRESSIVE BACKWARD TILTING TO THE SUPINE
POSITION
25(6): 568-577
Aviat. Med.

Gell,

J.

ABSTRACT: A healthy male subject can tolerate 15 transverse G while supinated
at 85 degrees for five seconds with no indication of impending blackout. At
the anti-blackout protection does not exceed that
77 degrees backward tilt,
an
inflated anti-G suit with the subject in the upright
protection afforded by
insure
full protection against blackout, the subject must
To
seated position.
At relatively low G in the'
be, supinated beyond 77 degrees backward tilt.
position, a sense of fulness, pressure,, or burning
65-77 degrees backward tilt
sensation often appears in the thorax indicating, again, that the optimum position
The pressure-pain occasionally elicited in
is heyond 77 degrees backward tilt.
the thorax is due to-pressure of the rib cage on the thoracic cavity as well as
the pressure on the abftm~n forcing the abdominal contents against the diaphragm.
(Author)

419
CHRONOLOGICAL
1957
Gell, C. F. Capt., E. L. Hays and J. V. Correale, Jr.
DEVELOPMENT HISTORY OF THE NAVY'S FULL PRESSURE HIGH ALTITUDE SUIT
(Air Crew Equipment Laboratory) NAIMC-ACEL-334

420
Gell, C.F., E.L. Hays,
ALTITUDE SUIT J.

1958 THE NAVY FULL-PRESSURE,
and J.V. Correale
Aviation Med. 29(3): 324SMarch 1958

HIGH

ABSTRACT: The development and design features of a Navy full-pressure suit for
the protection of c'viators at extreme altitudes are described.
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Gell,

C. F., E. P. Hays, & J. V. Correale 1959 DEVELOPMENTAL HISTORY OF
J. Aviation Med.
THE AVIATOR'S FULL PRESSURE SUIT IN T11E U.S. NAVY.
30(4) :241-250.

ABSTRACT: This article gives a complete history of research conducted on
various full pressure suits since the one made for Wiley Post.
It also surveys
the research in certain related fields such as decompression, cold water

. 2,611

.

At the present
physiologic studies.
exposure, anti-G protection and other
protection
provides
suit
high altitude
time, the U.S. Navy's full pressure
whether the
feet,
35,000
Above
altitude.
for'potential disabilities at high
to aircraft cabin decompression, the
altitude is reached by design or due
foot atmospheric pressure level with
suit system will maintain a 35,000
In this manner it provides
apparatus.
100 per cent oxygen to the respiratory
aeroembolism or the damaging effect
full protection against anoxic anoxia,
of explosive decompression.
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BIO-ENGINEERING OF PROTECTIVE SYSTEMS
1960
Cell, C. F.
Medical Association, Americana
(Paper, 31st Annual Meeting of the Aerospace
1960)
9-11,
May
Hotel, Bal Harbour, Miami Beach, Fla.,

4.23
NOTES ON THE OPENING SHOCK OF A PARACHUTE
1946
Gell, M.E.
TS 328, 29 April 1946
(War Dept., Air Forces, Wright-Patterson)
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Gelman, R. & J.L. Helfrich 1954 PERFORMANCE OF CATAPULTS IN VARIOUS FORCE
FIELDS
Proj. No. TSl-15-C44;
(Pitman-Dunn Labs., Frankford Arsenal, Philadelphia, Pa.)
517
48
AD
ASTIA
1954;
Oct.
MR-594;
No.
Memo. Rept.
ABSTRACT: The conclusions reached in this report are not to be considered
either final or exact, as experimental firings have not been made under the
These results have been obtained by extrapolconditions being considered.
and comparing the results obtained with thuse of
equations
ating the ballistics
such experimental firings as seemed to be applircable.
The catapults considered were the models Ml, 112, M3, M4, TIO, and T14,
Of particular interest
in force fields of one, three, five, and seven g's.
field.
3-g
a
in
catapult
M4
the
was the performance of
affected
The results indicated that all final velocities would be very little
In addition, final velocities of the Hl, M3, and TIO would
by a 3-g field.
For all catapults, increasing the force
affected by a 5-g field.
be little
field beyond either three or five S's caused noticeable decreases in final
These conclusions are listed in more detail in tabular form.
velocities.
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Gemill, C. L.
1943
TESTS ON ABILITY OF ANTI-G SUITS AS A PROTECTION AGAINST
AEROEMBOLISM.
(Naval School of Aviation Medicine, Pensacola, Fla.)
Research Rept. X-147, 22 Feb. 1943

426
Ge--ill, C. L.
1,44
COMPARISON OF DIFFERENT TYPES OF PARACHUTE HAkNESS WITH
PARTICULAR REFERENCE TO EASE OF RELEASE.
(Naval School of Aviation
Medicine, Pensacola, Fla.), Research Rept. X-292.1., 7 March 1944
ABSTRACT: Extensive studies on the U.S. Navy Type an4 the British "quick release
type of parachute release, with advantages and disadvantages of each.
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Gerathewohl, S.J. & B.E. Gernandt 1962 PHYSIOLOGICAL AND BEHAVIORAL SCIENCES
In: National Aeronautics & Space Administration, Wash, D.C.: Bioastronautics
NASA SP-18, Dec. 1962
AB TRACT: The bioastronautical program of the National Aeronautics and Space
Administration is based on the classical disciplines of the life sciences 'as
ma or areas of research.
Since man is a terrestrial organism, he has been studied
almost entirely under this aspect.
HoweVer, with his entry into 'extraterrestrial
s ce, new conditions arise which warrant intensive investigation.
Generally,
th physiologic research concerns the fundamental bases of human functions, the
de ermination of man's tolerances, and his protection against stressful alterati ns of his biological homeostasis.
The behavioral studies mainly deals with
mat's performance capabilities and limitations under normal and extreme conditions
In accordance with NASA's mission, the work in these areas is primarily applied
and supporting in nature; but there is also a need for basic research.
The scope
of these investigations reached from such academic problems as biologic pattern
formation and localization at the cellular level to the practical application of
cybernetic principles for the monitoring of the organism and the complex systems,
communication and information theory, and orientation and navigation processes in
animal and man.
Also included in this program is the blending of the disciplines
of biology and physics in such fields as biotechnology and bionics, which are
ai ed at the development of improved techniques and instruments as well as of the
acquisition of new information.
The requirements of man in spact, necessitate
those research efforts, which will result in design criteria for various types
of equipment, pro-ective devices, life support systems, co--minication channels,
displays, and controls for space flight and planetary explorations.
However,
in many ways is the life scientist not yet in a position to inform the engineer,
which conditions he must produce in order to accomodate the man or what systems
must be made available for his protection. This paper will describe some of
the NASA's efforts to gnawer this question. The bioastronautics program of the
NASA will cover a much wider range of subjects in which the universities can
play a major role.
(Author)
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EJECTABLE AIRCRAFT SEAT CAPSULE
1.956
Gero, D. R.
U. S. Patent 2,733,027; 31 Jan. 1956
ABSTRACT: An ejection seat for occupantsof high-speed airplanes consisting of a
capsule or enclosure for such seats and prnviding an airtight means of protecting
the occupant to safely escape from the airi, ane in flight is described and illustrated. Capsule operation is automatic and can be initiated from a single lever
or switch. This is to insure safe escape of an occupant who is wounded and who
could not perform the normal escape functions in an open ejection seat. The capsule includes as standard equipment an armor plate, an adjustable seat parachute
for the occupant, a recovery drogue chute, oxygen supply, and ejection guns,, track,
The capsule is capable of floating when landing on water.
and support structures.
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1961 PERSONNEL SUBSYSTEM TESTING AND EVALUATION FOR MISSILES AND
R.C.
SPACE SYSTEMS ( AN ANNOTATED BIBLIOGRAPHY)
(Lockheed Missiles and Space Divizion, Lockheed Aircraft Corp., Sunnyvale, Calif.)
ASTIA AD 257870
April 1961.
Special Bibliography SB-61-21

Gex,

The
259 references are included, mobt of which contain abstracts.
ABSTRACT:
emphasis is'on evaluation of performanc. of teams of personnel engaged in
Training and training
operating and maintaining complex man-machine systems.
equipment, personnel requirements and human engineering studies were included
if they contained information relevant to personnel evaluation.
ASTIA, LMSD reports catalog, AFBMD reports catalog,
Sources checked:
University Periodical Index, Psychological Abstracts.
Air
STL reports catalog,
The titles were taken from unclassified
Classified reports are included.
sources.
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Gibbens, Murray'E. & W. V. Smith 1957 THE DOCTOR AND THE AUTOMOBILE ACCIDENT
The Journal of the American Medical Association. 163(4):255-259 Jan.
26, 1957.
Certain well-tested automobile improvements that would lower the
ABSTRACT:
mortality and injury rates could be incorporated into the modern car easily
Better roll-over frames are necessary, and safety seat
and inexpensively.
Safety door latches, padding of the
equipment.
standard
be
should
belts
items inside and outside, shock-absorbing
projecting
of
elimination
dashboard,
alI folding seats, provision .
restraining
for
amechanismwheelssteering
for holding luggage securely, and certain improvements in lights, mirrors,
A physician treating accident
and signal systems would often save lives.
relatives and friends to work
their
victims has an opportunity to encourage
A check-list of
in favor of the adoption of automobile safety features.
Driver's Code."
"Good
a
as
consideration
for
safety principles is suggested
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Gibson, J. C., W. K. Stewart, & Z. Pekarek 1943 PREVENTION OF INJURY IN
AIRCRAFT CRASHES
FPRC 556, Dec. 1943.
fRAF, Institute of Aviation Medicine, Farnborough)
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Glaister, D. H. 1959 A TECHNIQUE FOR THE EVALUATION OF SEAT PACK EJECTION
CHARACTERISTICS. (Royal Air Force, Inst. of Aviation Med., Farnborough)
FPRC Memo. No. 139, Nov. 1959.
ABSTRACT: A technique for the evaluation of seat pack ejection characteristics
before actual trial on an ejection rig is of value both in reducing testing
time and in increasing safety, as only potentially safe packs need be tested
with human subjects on Lie rig. A technique for static testing of seat
packs was developed by Guignard 1958 (unpublished), in which oscillations
following a blow on the pack were recorded by means of accelerometers.
This suffered from undue sensitivity to high frequency vibrations which are
of no physiological importance as they are damped out by the human body.
These vibratitn. made evaluation of the primary oscillations difficult.
The test blow was given to the whole upper surface of the pack and was
therefore unsuited to testing packs where the contents were distributed
in relation to the bearing area of a sitting subject - i.e. the shaped
water cushion in the Q pack.
With these considerations in mind the rig was modified so that actual
displacement induced by a blow on the pack was recorded rather than
acceleration. The pack is loaded statically, the distribution of the load
corresponding to that of a seated person.
A second weight is dropped a
fixed distance on the static load and the resulting oscillations are recorded

433
Glaister, D.H.
1961
PROPERTIES OF POLYURETHANE FOAMS IN RELATInN TO THEIR
USE AS EJECTION SEAT CUSHION MATERIAL.
(Flying Personnel Research Comnittee,
RAF Institute of Aviation Medicine, Farnborough, Hants) FPRC Report No. 1184,
Memo Report no. 158, Aug. 1961.
ASTIA AD 279 574.

ABSTRACT:
Polyester and polyethet grades of polyurethane foams have been subjected
to a number of tests to determine their physical properties in relation to their
suitability for use a! cushions on ejection seats. Properties measured were
density, compressibility, permanent deformation follcwing prolonged compression,
rates of rtrcovery following brief compression, and measures of damping under lightly and heavi'y loaded conditions.

4
4
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Glanvill, A.D., et al.
1937
THE MAXIMUM AMPLITUDE AND VELOCITY OF JOINT
MOVEMENTS IN NORMAL MALE HUMAN ADULTS
&right Air Development Center, Wright-Patterson AFB, Ohio)
WADC TN 55-159
See also: Human Biology 9: 197-211
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Glenn, J. H., Jr.
1962
PILOT'S FLIGHT REPORT.
(In Results of the First
U. S. Manned Orbital Space Flight, February 20, 1962) (NASA Manned
Spacecraft Ctr.)
Pp. 119-136.

4.36
Glushkov, I.
1961 PARACHUTES WITH ROTATING CANOPIES
(Kryl'ya Rodiny, Nr. 12, 1961, pp. 24-26)
Prepared by: Translation Services
Branch, Foreign Technology Division, WP-A-B, Ohio
FTD-TT-62-983/l+2
August 7, 1962
ASTIA AD 284 113
ABSTRACT:
This article reports on several types of.parachutes:
with canopies with flat, axially-symmetrical forms having shroud
lengths; parachutes with flat surfaces having an unbroken canopy;
feathered construction; parachutes with special construction and
canopy; and rotating parachutes.

parachutes
lines of varying
parachutes of
form of the
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Goddard, J.L. & W. Haddon, Jr.
1961
AN INTRODUCTION TO THE DISCUSSION OF THE
VEHICLE IN RELATION TO HIGHWAY SAFETY.
(Presented at the Joint Conference
on Automotive Safety, Evaluation of Automotive Design and Res., West Point
N.Y., 17-19 May 1961.)
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Godshall, J. C. 1959 UNDERWATER ESCAPE PROGRAM: F4D-1 CANOPY LOAD AND
HUMAN EGRESS TESTS ABOARD A SUBMARINE.
(Naval Air Development Center,
Johnsville, Pa.)
SUMMARY (a): Preliminary tests for underwater egress from an F4D-l cockpit
section instalIled on a fleet type submarine at New London, Conn., during
July 1958 are described in this report.
Pilot egress problems are discussed,
including the waterflow effect which tends to close the canopy.
It is
recommended that certain further tests be conducted at higher sink rates
to obtain additional information using both the single-place fightercvckpit,
F4D-1, and a two-place trainer cockpit.

-
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Godshall, John C.

1959

UNDERWATER ESCAPE PROGRAM: HUMAN EGRESS

AND CANOPY FORCE TESTS ,F4D-1 AND T2V-1 COCKPIT SECTIONS ABOARD
A SUBMERGED SUBMARINE '

(US Naval Air Development Center, Johnsville)

ASTIA 231438

ABSTRACT: Tests were conducted to determine the waterflow effect tending to
close the canopy of a sinking aircraft. A single-place fighter cockpit
(F4D-1) and a 2-place trainer cockpit (T2V-1) were secured alternately to
the aft deck of a submarine. No water forces were experienced during the
complete series of tests that would tend to hold the pilot in his cockpit.
It is possible for an uninjured pilot to escape from a fighter or trainer
aircraft that is sinking in either a nose down or a tail-down attitude as
specifiec in this report, provided the canopy is held open or removed.
The F4D-1 canopy tests show that a force of approximately 50 lb at the
canopy leading edge will maintain the canopy open 250 and a force of approximately 85 lb will maintain the canopy open 350 in the tail-down sinking attitude at a sink rate of approximately 10 fps. Reclosure of the
canopy in an underwater situation would seriously jeopardize pilot escape.
An N3A1 cartridge initiator was employed in the F4D-1 aircraft to initiate
the action of the canopy-removal system at depths of 18 ft or less. The
buoyant free-ascent method, known as the blow-and-go method, is considered
the safest and most desirable method of ascent to the surface from a sinking aircraft after breathing oxygen or air under pressure. The aircraft
cockpit provides a shield against the onrush of water incident to either
the nose-down or tail-down sinking conditions until the pilot leaves the
cockpit.

4.39
Goldman, D. E.
1946
MECHANICAL FORCES - TABLE I. ESTIMATED TOLERANCES OF
UNPROTECTED hU1MAN BODY TO VARIOUS MECHANICAL FORCES.
1. Aviation Med. 17(5):426-430, Oct. 1946.
ABSTRACT: Aviation personnel, especially those in military service, are subjected to a wide variety of mechanical forces including changes in ambient pressure,
acceleration, wind blast and vibration as well as the forces associated with
parachute escape, crashes, explosions and missile casualties. Little is known
of the actions of these forces or of means of protection against them.
Eventually it should be possible to accujulate a background of information sufficient to permit generalizations and to allow specific predictions to be made as
to tolerances and requirements for protection.
A listing of complexities must be made to enable ant intelligenit
of methods for handling problems which must be solved.

choice to be made

A first step, the performance Of a structural analysis of the human body, Involves
a study of the geometrical and physical layout and the determination of the
elasticproperties of the various parts and connections.
Secondly, a vibration analysis should yield considerable information of value.

I

-
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Resonance measurements can be used to find natural frequencies, damping coefficients
effective masses and spring constants.

Frou such orderly investigations, it should be possible to learn a great deal
about basic physiology and some of its practical consequences. A table of
human tolerance limits of various grades and for various forces is essential for
engineers concerned with the design of aircraft and of other .aahinery involving
close human association.
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Goldmann, Jack B. 1962 HUMAN CAPABILITIES IN THE PRONE AND SUPINE POSITIONS:
AN ANNOTATED BIBLIOGRAPHY
(Lockheed Aircraft Corporation, Sunnyvale, Calif.) SP-62-14, May 1962
ASTIA AD 282 780
It is concerned
This literature search covers the decade, 1951-1961.
ABSTRACT.
relegated
while
aircraft
in
operations
basic
perform
to
withthe ability of man
to a prone or supine position, and the possible application of man's performance
References to the design requirements
in spacecraft under similar conditions.
for man are included.
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1961 LANDING SHOCK ABSORPTION
Coldstone, N. J.
In 1961 Proceedings of the Institute of Environmental Sciences National
Meeting, April 5. 6. 7. 1961, Washington, D. C. (Mt. Prospect, Ill.:
Institute of Environmental Sciences, P. 0. Box 191) PP. 215-224.
SUMMARY: This paper provides design data obtained in a development test
program for an aluminum honeycomb shock-absorption system for planetary soft
Data are presented irom static and
Test procedures are described.
landings.
dynamic crushing tests of selected Pl"=minum honeycomb specimehs, and from
drop tests of a full-scale model of a lunar landing craft.
Impact decelerations measured during the most critical drop, 29.3 feet per
second onto a 15 degrees inclined plane, were as follows:
41.5 G extending for 0.003 second
38.2 G extending for 0.007 second
20
G minimum for 0.036 second
The predictability of test vehicle rebound behavior was demonstrated for
Stable behavior occurred for drops 1,2, and 3, and
all four of the drops.
a low-level unbalanced overturning moment was observed in Drop 4, as
predicted in the dynamic analysis of Reference 2
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Gonsalves, J., and J. Mollick
1959
SUMMARY OF INTEGRATED FLIGHT CAPSULE:
PARACHUTE RECOVERY SYSTEM PROGRAM. '(Vought Aeronautics, Chance Vought Aircraft Inc., Dallas, Texas)
ASTIA AD-263498, Septemer 1, 1959
SMIARY: This report contains a review of the work accomplished to date on the
recovery system for the Integrated Flight Capsule and outlines a 'program that
,would permit concurrent development of the recovery system and the capsule.
The
preliminary design parameters established in previously completed feasibility

studies are included for information.
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Goodman,

B. D.

1961

THE PSYCHOLOGICAL AND SOCIAL PROBLEMS OF MAN IN SPACE:

(System Development Corporation, 2500 Colorado Ave.,
LITERATURE SURVEY
Monica, Calif.) Field Note 5220; ASTIA AD-252 434; 2 March 1961

It

is

the purpose of this bibliography to bring together the reports,

A
Santa

books,

and periodical articles published through January 1961 in the specific area of
behavioral science related to space flight, or as it is sometimes called "space
psychology." This area includes social and sensory isolation, psychological assess
sent and training, fatigue, confinement, performance under stress, work schedules
sotivation, weightlessness, disorientation, emotional stability, and the daynight cycle.
Citations listed are unclassified unless otherwise noted. All titles are
unclassified. To facilitate ordering items listed in the Technical Abstract
Bulletin (TAB) of the Armed Services Technical Information Agency, ASTIA docu(AUTHOR)
ment (AD) numbers have been given when available.
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Goodrich, J.W
1956 ESCAPE FROM HIGH PERFROMANCE AIRCRAFT
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) ILADC TN 56-7; Jan.9,
1956; ASTIA AD 81 562
ABSTRACT: The information presented by this study may be sunmnarized as follows
for the conventional ejection seat system. The maximum linear deceleration is
essentially constant for a given.calibrated airspeed regardless of altitude.
At constant calibrated airspeed tha rate of tumbling increases with altitude and
approaches a value proportional ---to- the-inverse-of- the -- quare root of the density
ratio. At constant calibrated airspeed the duration of g forces is approximately
proportional to the inverse of the square root of the density ratio. The maximum

- -

I

"
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"

linear deceleration forces increase as the 2.47 power of the velocity.
The
maximum linear deceleration rapidly approaches the li it of human tolerance
as the speed of the aircraft at time of ejection is increased above 550 knots
calibrated airspeed.
The aerodynamic and physical characteristics defined by
the parameter (CDA'W) are such as to limit the usefulness of the'conventional
ejection seat system to the lower part of the speed range of the 'Century
Series' fighter.
Only by optimization 6f these parameters, such as may be
obtained by the use of a low drag capsule, can successful escape be expected
speed range capability of the 'Century Series' aircraft and beyond."
(WADC)

445
Goodyear Aircraft Corp.
VEHICLES, PART 1.

1960
PERSONNEL RESTRAINT DEVICES FOR ADVANCED FLIGHT
(Goodyear Aircraft Corp., Akron, Ohio, ) June 1960.

446
Gord,

Biermann 1931 WELTRAUMSCHIFFAHRT? EINE KURZE STUDIE DES PROBLEMS
(SPACE TRAVEL? A BRIEF STUDY OF THE PROBLEMS)
(Bremen:
F. Leuwer, 1931).

Early history of the physical and technical problems of rocketry
ABSTRACT:
wIth a discussion of space travel.

447
Gordon, E. S. and S. Hori
1961
VIABILITY 'DATA ACQUISITION SYSTEM FOR
TESTING BIOSATELLITE CAPSUIES.
Aerospace Medicine 32(3):231, March 19%'.
ABSTRACT:
Under contract with the Air Force Missile Test Center, Holloman
Air Force Base, a feasibility study and preliminary design have been completed
for portions of a Viability Data Acquisition, Handling, Storage, Reduction,
Display and Recall System (VIDAT System).
The purpose of VIDAT is to test and
evaluate biosatellite capsules and components, utilizing chimpanzees (and
eventually humans) as test subjects.
The variables initially considered
were systolic and diastolic blood pressure, respiration rate and waveform,
electrocardiogram, heart rate, rectal and skin temperatures, O and CO2
partial pressures withing the capsule, total pressure, dry bulb temperature,
and relative humidity. Among the unique requirements and restrictions weretwo week continuous test period during which access to instrumentation within
capsule is prohibited; chimpanzee only partially restrained, precluding
instrumentation techniques and equipment subject t.n chimpanzee disruption;
ease, simplicity and rapidity of transducer attachment to a struggling
chimpanzee; applicability of the same transducers and attachment methods to
humans; tranduction by external means only (no subcutaneous electrodes or

of 9'
variable., r,'liabhltv
other impl~ntations); analog outputs for all
Instrumentat ion wuis kl-vised or
per cent over two week contintious operation.
An f.xperTmental' nMthod for
studied for physiological data acquisiti-n:
chimpanzee thigh blood pressure measurement was' f uund despIte fat lure of the
Korotkow method at this location; the feasibility of a closed-hydrau:lic servo
controlled pressure cuff featuring small size, simplicity, and eare of
automatically programming pressure was determined; a new cype of EKG
electrode for long term continuous use was constructed and partially tested;
a highly sensitive, simple respiration waveform transducer was tested and
means for its totilization determined;, concepts for a chimpanzee bloelectronic
Fundamental
harness and transducer attachment methods were formulated.
problems of physiological reaction to physical instrumentation are discussed.
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1948 STATIC AND DYNAMIC TESTS OF A TYPICAL FIGHTER PILOT'S
Gottlieb, S.
SFAT. INSTALLATION FOR A 40 G CRASH CONDITION
Jan. 12, 1948
NAM 24102, Part I,
(Naval Air Material Ctr., Aero Struc Lab.)
ASTIA ATI 37398

ABSTRACT:
Tests were conducted on a standard R4D pilot seat and reinforcements
made after each failure until seat demonstrated its ability to withstand a 40 g
deceleration load at the c.g. of a 200 lb. dummy in head-on-cr'ash condition.
Dynamic tests were made in the NAES drop test machine and static tests were made
by applying loads to a. steel plate behind the dummy acting through its d.g.
Several reinforcements consisted of replacing dural parts with 4130 steel of
same gage were required to enable seat to withstand 40 g when shoulder harness
Reinforcements "Jded 3-1/2 lbs. to original seat
passed over fuselage bar.
Harness was found to transmit all appl.ed load to seat
installation weight.
Reinforced seat withstood
in a 1:2 ratio of shoulder harness to lap harness load.
20 g when shoulder harness was passed over seat back to floor attachment.
Recommended sta-tic loads for transport type seat under 40 g loadings are 3000
lbs.. shouider harness load and 6000 lbs. total lap harness load at 400 upward.
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1948
STATIC AND DYNAMIC TEST OF A TYPICAL PILOT'S SEAT
Gottlieb, S.
(Naval Air Material Ctr.)
INSTALLATION FOR A 40 G CRASH CONDITION.
ASTIA AD- 51489
NAM 24102, Part 2, 2Sept. 1948
ABSTRLAT:
The A N Standard 7505 seat used in F6F single-engine, fighters was
tested to determine what ultimate static carry through structural strength is
required to withstand the loads resulting from a 40 g deceleration of about 0.1
The
sec. duration at the cg of a,200 lb dummy in a head-on crash condition.
loads were measured and the Bureau of Standards ring dynamometer used
SharnessIt is concluded that the F6F seat
to measure the harness loads was evaluated.

-b

A_

wLth re tforc em'nts is
?300 lbs.
The gt.nreril
h.arncss at 400 tipward
rings are consistently
nimy maiteriallv improve

strticturaIlly c.apmlbe
of riarportiing 40g dynami: loads I.f
distribution of load betw'frn shoulder harness and lap
is a I to 2 ratio.
The loads determined with the BuSTds
low. These results indicate th.t
dynamic calibration
the accuracy of the dynamometer.
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Gough, M. N. and A. P. Beard
1937 LIMITATION- OF THE PILOT IN APPLYING
FORCES TO AIRPLANE CONTROLS. (National Advisory Committee for
Aerotautics, Washington, D. C.)
NACA TN 623.
Nov. 1937.
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Gozulov, S. A.
1959 MEDICAL CONTROL OF TRAINING CATAPULTING (vrachetnyy
kontrol pri trenirovochnykh katapul 'tirovaniyalth)
Voyennoweditsinskiy
zhurnal
5:23-29
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Gracie, S.F.
1941
HYDROSTATIC SUITS.
(National Research Council, Canada) Report # C-2838,

30 August

1941

ABSTRACT:
This report on the service trial
of the Franks Flying Suit at 601
Squadron, R.A.F., Duxford, recommaends its use for the protection against the
effects of G.
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Graham, H.B.
1951 QUALIFICATION TESTS OF F-89A PILOT'S AND RADAR OPERATOR'S
EJECTION SEATS (Northrop Aircraft, Inc., Hawthorne, California) Rept. No.
T-3/5, 8 February 1951.
ASTIA ATI 109473

ABSTRACT:
The pilot's
The tests showed that,

latest drawings,

seat was ejected twice and the radar operator's seat onet
with the seats Installed and rigged in accordance with the

the seats and related components will function satisfactorily.

The theoretical clearance between

below.

In making the calculations,

the seats and tail

of the airplane is

given

the seat velocities determined by the ground

tests were used.
Flight conditions assumed were 650 mph true airspeed in
flight at an altitude of 2000 feet.

level

Cramer,

J.

REQUIREMENTS FOR PItfrT EJE.CTION IN FIGHiTFR
1946
Jr.,
(Army Air Forces. Air Material Comrr,-nd)
AIRPLANES.
ASTIA ATI II1 794
I May 194i.
M.R. TSEACII-4534-7-2,

This report presents the desing requirements for pilot ejection scat
ABSTRACT:
installation and summarizes the installation of the pilot ejection seat in fighter
I
It was found that the pilot ejection seac is the immediatc answer
airplanes.
Whltht'r or not this device
to provide a means of escape from high-speed aircraft.
will be superseded by other methods, such as the use of ellipsiods, capsules,
etc., will be determined by investigations involving physiological, aerodynamic,
The design requirements for the pilot ejection
and structural considerations.
seat and insLallation contained in the Appendices of this report are suitable for
These requiremants are tentative
use as a guide in the preparation of designs.
The
and may be used until such a time as AAF Specifications are available.
ejection
for the pilot
reasons necessirAting Army Air Forces S#"ific'tions
seat are given.
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1960 PHYSIOLOGIE,
Grandpierre, R., F. Biolette, R. Loubiere & G. Chatelier
DU VOL SPATIAL (PHYSIOLOGY OF SPACE FLIGHT)
14(159): 789-823, May 1960 and 14(160): 969-986,
Forces aeriennes francaLse
Tune 1960.
See also: Aerospace Med., 31(10)': 873, October 1960

Acceleration and deceleration
ABSTRACT: The following subjects are reviewed:
in a space ca bin,
tolerances, weightlessness, radiation, prolonged life
oxygen regeneration, utilization of urine and collection of water vapor, and
the nutritional requirements of astronauts.
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Grant,

David, N.W.
Flin_,
Sept 1945

CLOTHES MAKE THE SUPERMAN

1945

Blackout was encountered even by the pilots of the p anes of World
ABSTRACT:
War I. Far more today it has been one of the major obstacles to full utilization
The flying services have answered
of the speed and strength of modern aircraft.
this problem with the development of a simple G-suit which now enables pilots to
The primary cause of
withstand forces of eight or nine G without blacking out.
blackout is abrupt anemic anoxia of the brain resulting from a sudJen stopping
The great accomllishment of the G-suit has been to
of blood through the brain.
is circulation stoppage and thus prevent- blackout-imaabruptc-ombat
.
prevent-th
A brief history of the C-suit is presented in this paper.
maneuvers.
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Gratz,

C.l.

1944

BlOtU-CHANtCS,

A NEW APPROACH TO AIRPLANE SAFETY.

Mech. Enp~ng., 6.6:313-314
With
being, reduced.
Loss of life in crash landirgs can bc, and is
ABSTRACT:
cockpit,
the
of
portion
the recognition that the pilot is the most vulnerable
safcty engineering
biom.echanical
of
application
the
in
mwde
been
advances have
stress that shear
of
amount
Tnis is the use of data on the
to cockpit design.
the Biomwchanics
by
collected
Such data have been
human tissues can tolerate.
zones in the
combat
in
partially
committee of the Aviation division of A!CME,
these lines,
along
working
been
The British and Russians have also
Pacific.
investigating
boards
Navy
and
Army
from
and much informatiun has been obtained
crashes.
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1960 ENVI 'ONNENTAL PROTECTION EQUIPMENT FOR AIR AND GRDUND
Grave, Caswell
"CREWS AND HUMAN ENGINEERING ASPECTS OF PILOT'S COCKPIT (AN EVALUATION
'-OF F- l1!B AIRCRAFT)
APGC-TN-60-34
(Air Proving Ground Center, Eglin Air Force Base, Florida)
APGC Project 217AY5, July 1960 ASTIA AD 240085
This report on the human factors aspects of the F-1IOB weapon
ABSTRACT:
system is concerned primarily with th.' personal equipment used during the
Other considerations in the report are problems encountered
Category III test.
by a tactical squadron in environmental protection of ground crews and humnn
cockpit.
engineering deficiencies noted in the pilot's
is concluded that the most significant deficiency in air crew protection
,It
is lack of a safe ejection capal-ility throughout the performance envelope of
Problem areas were found in ground crew protection and in survival
the aircraft.
The standard equipment required for air crew
kit utilization and maintenance.
protection was found to be available at the test site in sufficient quantity
for operational use.
Recommendations include improving the ejection capability from the
aircraft, revising technical publications, and correcting certain design
cockpit
deficiencies in the pilot's

459
WEBER PILOT AND CO-PILOT SEAT FOR C-124 (TEST REPORT)
1949
Gravendyk, J.
0ouglas Aircraft Co., Inc., Long Beach Plant, Calif) (USAF Technical Report
A3TIA. ATI 74 968
No. TR-OIOAF)

Load tests were conducted with the Weber pilot and co-pilot seat used
ABSTRACT:
The features of the seat include vertical adjustment
on the C-124 cargo airplane.
horizontal fore and aft adjustment, horizontal side adjustment, and recline
During the tests, loads were applied to the seat with hydraulic
adjustment.
All ultimate loads were applied for a
Jacks and a calibrated tension ring.
.Fo structural failures occurred during the tests.
minimum tim,. of one "inute.
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Cray, 1. 3. & M. C. Webb,
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HIGH G PROTECTION.

(Paptr, 1959 Meeting of Aero Medical Association, Statler Hilton Hotel, Los
Angeles, April 27-29.)
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AASTrACT.
Teh principal distortions of the body of a person exposed to increased
acceleration include displacement of blood within the body with undesirable secondary effects such as: (1) loss of vision, (2) loss of consciousness, (3) petechia,
(4) pain, (5) heart failure. Other distortions in various parts of the body
may also lead to pain. Advantages, problems snd limits of older types of,G
protective systems are discussed. Theories are presented for methods of using
liquid or form-fitting external supports for the body along with respiratory
pressurization to counteract the distorting forces. Actual devices worked out
to apply these theories are shown.
These devices include:', ()
the "Mayo tank"
first used by Wood, Code, and Baldes in 1942 to test G protection Sy submersion
in water.
This has been slightly modified to bring about substantial increase
in G protection in 1958; (2) the "C-capsule" and associated equipment which most
thoroughly of all devices so far built, is an application of these new theories
of body support; and (3) the "NASA-AMAL moulded couch" built by the National Aeronautics and Space Administration according to some of these ideas and incorporatingseveral other devices or procedures such as partial supina'tion to avoid
chest pain as indicated by Wright AFB studies.
Through the use of these various
devices during the past year, several new records of tolerance to centrifugal
acceleration have been established, indications have been gained for improvements
on these devices, and it is expected that higher levels of G tolerance will be
attained.
(J. Aviation Med. 50(3):185-186, March 1959.)
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Gray, A.F.
1957 MECHANICAL SYSTEM• SUGGESTED FOR G PROTECTION
(Naval Air Development Center, Johnsville, Pa.)
NADC-MA-5708; 15 July 1957
ASTIA AD 144 106
ABSTRACT: A mechanical system is proposed as a means of increasing tolerance to
acceleration.
The subject is assumed to be completely underwater in a suit and
helmet, both capable of resisting a high pressure atmosphere transmitted through
the water from the subject's chest. Analysis of the system indicates that it
could protect against loss of blood from the head and consequent blackout at
levels ot acceleration considerably higher than 100 G units.
However, distortiona
of organs and blood vessels within air-containing spaces of the body would tend
to establish much lower tolerance levels since blood vessels within the top
part of.the chest would tend to collapse and 'ut off circulation.
It is possible
that circulation through tht collapsed blood vessels could be restored by pumps
acting to change the volume of the suit. Respiration could be provided by
cycling the pressure of the air supplied to the subject.
This could be under
voluntary control.
The suit could serve as a pressure suit for high altitude
flying since pressures within the body would be exactly counterbalanced by
pressures outside the body.
(Author)

-

Gray,

ij.S.
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R.F.,M.G. W(bb, & W.H.B. Ellis 1957 TEST AND DEVELOPMENT OF ANTIBLACKOUT FEQUIPMENT; LETTER REPORT CONCERNMNG DEVELOPMENT OF A G-CAPSULE
Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR19 March 5, 1957

ABSTRACT: A water-filled capsule is proposed as a method of increasing protection
for individuals undergoing acceleration stress of high levels for relatively
The capsule is essentially a method of controlling blood and
long durations.
gas distribution in the body and of controlling external and internal body
The capsule is a rigid container for the subject, including his head.
shape.
All space between the subject and the suit is filled with water including the
A rigid cuirass is molded to the subject's chest to reduce
space in the helmet.
A mockup of a capsule is
due to hydrostatic pressures.
chest
the
of
distortion
now being manufactured and will be tested upon completion.
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Gray, R.F. & M.G. Webb 1958 PRELIMINARY STUDY OF G TOLERANCE OF A SUBJECT IN
THE G-CAPSUIE, PRONE POSITION
NADC-MA-LR59; July 8, 1958
(U.S. Naval Air Levelopment Center, Johnsville, Pa.)
ABSTRACT: The G-Capsule is a deivce for testimg some theories of protection of
subject against acceleration by use of complete immersion of the subject and
by pressurization of his respiratory system through the water against the rigid
walIl of tho ýapsule to hold his reqp-ritory system At a ccnitant vol-C.,
The subject was seated
This device was tested at AMAL on the 50-foot centrifuge.
the center of rotation
from
away
facing
capsule
the
within
position
in an upright
and was exposed to constantly increasing levels of acceleraticn from 1 to 9 G.
The subject held his breath during each period of centrifuge rotation.
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Gray, R.F. & M.G. Webb 1959 TEST OF WATER-FILLED CAPSULE IN THE PRONE POSITION
kJ.S. Naval Air Development Center, Johnsville, Paj NADC-MA-LR82 April 13, 1959
ABSTRACT: The C-Capsule is a dpvice to protect humans against the body distortion
It is a nonexpandable container designed
effects of high acceleration forces.
subject's body and positive pressure is
the
of
expansion
outward
the
to resist
used in his respiratory system to keep the body expanded against these external
Water is used te -losell couple the outside of the person's body to
supports.
the rigid container while aLlowing some motion. The principle n.w feature of
this protective system is the use of pressure in the respiratory system to oppose
One subject
distortion. It was tested on the centrifuge by three subjects.
pattern used
The
G.
31
to
gone
has
third
a
and
G
26
to
another
G,
28
to
went
brought the subjects up to peak G in 12.5 seconds where they remained for 5
This established a
seconds and then brought them down again in 12.5 seconds.
was reported with
trouble
No
record for sustained high acceleration tolerance.
petechiae, eye pain, or leg cramps.
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Gray,
(U.S.

R.F. & M.G. Webb 1960 HIGH G PROTECTION
NADC-MA-5910;
Naval Air Development Center, Johnsville, Pa.)
ASTIA AD 235 338
32(5): 425-430, May 1961
See also: Aerospace Med.

12 Feb.

1960

ABSTRACT:
Investigation df mechanical principles important in solving some
Also discussed is a study
problems of protection against high acceleration.
of the effects of acceleration on humans in the positive g(+gz) position when
Subjects are also studied in the
submerged to eye level in a tank of water.
prone position (-g ) while completely submerged with respiratory pressurization

x
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Gray,

1961
FULL BODY SUPPORT SYSTEMS.
R. F.
(Paper, Symposium of Acceleration Stress, San Antonio,

Texas)

ABSTRACT: External support systems which are used as protection against accelera
tion levels that cannot be tolerated by the action of physical mechanisms only,
Results indicate that while a foam system has weight and safety
are discussed.
advantages compared to water, it does not fit the body as well, cannot be used
to support regions such as eyes, and a person within it is severely immobilized.
Foam castings can give much more complete support than strap systems and can be
Foams seem best'applied
rapitily furmed arounJ or rapilly removed trom subjects.
to one-shot short-term (15 minute) support applications, but qome reversible
foam casting support systems have beenhypothesized.
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Gray, R.F. & M.G. Webb 1961 HIGH G PROTECTION
Aerospace Medicine 32(5): 425-430, May 1961
See also: NADC-MA-59i0; 12 Feb. 1960; ASTIA AD 235 338
ABSTRACT: The advantages, problems, and limits of older types of G protection
Theories are presented for methods of
systems are discussed in this report.
using liquid or form-fitting external supports for the body aloitg with iespiratoty
Actual devices which were
pressurization to counteract the, distorting forces.
(a) the
devices include:
These
shown.
are
worked out to apply these theories
protection
G
test
to
1942
in
Baldes
and
Code,
Wood,
by
used
"Mayo Tank" first
This tank was slightly modified to bring about a
by submersion in water.
substantial increase in G protection in 1958; (b) the "G-Capsule" and associated
equipment which, most thoroughly of all devices so far built, is an application.
of these new theories of body support; and (c) the "NASA-AMAL Moulded Couch"
built by the National Aeronautics and Space Administration according to some
of these ideas and incorporating several other devices or procedures such as
partial supination to avoid chest pain as indicated by Wright Field studies.
Through the 9se of these various devices during the past year, several ne-#
records of tolerance to centrifugal acceleration have been established, indications have been gained for improvements on these devices, and it is expected
that higher levels of G tolerance will be attained.

"
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Gray,
(In:

1962 F711, BODY SUPPORT SYSTEMS
R.F.
Proceedings of a Symposium With a Comprehensive
Impiat Accelur ition Stress:
Chronologica] B.blingiaphy, National A'ademy of Sciences, National Research
Council, Publication No. 977, pp. 265-270)

Subjects have been exposed to centrifugation when completely submerged
ABSTRACT:
Both methods provide
in water and when completely cast into polyurethane foams.
maximal support areas on the outside of the body.
Some support for the interior
of the gas fil'ed spaces of the body is obtained by internal pressurization.
Advantages and disadvantages of the two methods of full body support are compared.
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Graybiel, A., R.H. Holmes, D.E. Beischer et al.
1959 AN ACCOUNT OF EXPERIMENTS
IN WHICH TWO MONKEYS WERE RECOVERED UNHARMED AFTER BALLISTIC SPACE FLIGHT
Aerospace Medicine 30(12): 871-931, Dec. 1959

ABSTRACT: An account has been given of two experiments in which three monkeys
were carried in Jupiter missiles 300 miles. into space.
In the first, a squirrel
monkey survived in good condition till
a mishap occurred to the vehicle re-entry.
In the second, an American-born rhesus and a squirrel monkey were recovered
uninjured.
Details have been furnished covering the construction of the biocapsules, the provisions for a closed life support environment, the equipment
and arrangements for monitoring the responses of the monkeys, and kte experimental
flndings.

470
Grayfer, G.R. & A.I. Bykhovskiy
PARACHUTE JUMPERS
Sovetskaya khirurliKya (Moscow)

1936

PROPHYLAXIS OF ANKLE INJURIES

I

7: 115-118
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Green, C.D., B.E. Welch et al.
1961
STUDIES OF ESCAPE FROM BALLISTIC
SPACE VEHICLES.
I. BIOMEDICAL EVALUATION.
II. INSTRUMENTATION.
(School of Aviation Medicine, Brooks Air Force Base, Tex.)
Report No. 61-29, April 1961.
ASTIA AD 254 065
ABSTRACT: Biomedical information on primates successfully flown through
programed escape profiles was obtained in conjunction with the NASA project
Little Joe.
Animal response during acceleration, deceleration, re-entry,

-

2,628

-

and water impact demonstrated survivability.
Also recorded and evaluated
were: (a) environmental data (i.e., relative humidity, total gas pressure,
02 partial pressure, and gas temperature); (b) physiologic data (i.e.,
respiratory rate, pulse rate, and cardiac rhythm from ECG tracings); (c)
psychomotor performance data; and (d) qculomotor movement.
These experiments substantiate, under actual flight conditions, physical and biologic
design criteria for biopacks, physiologic sensor response, and performance
criteria during all phases of the ballistic trajectory and recovery operations from an impact area.
(Author)

4.72
Green, M. R. & F. A. Muckler 1959 SPEED OF REACHING TO CRITICAL CONTROL AREAS
IN A FICGHTER-TFPS COCK•IT (Wright Air Development Division, Wright-Pattersqn
An, Ohio)UWADC-TR-58-687, June 1959
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-

Greenberg, S.H.
1958 UNDERWATER ESCAPE PROGRAM. DESCRIPTION OF F86D-11
AIRPLANE 50-FOOT DROP TEST -,Y WEST, FLORIDA - 25 MARCH 1958.
(Naval Air Development Ctr., Johnsville, Pa.)
NADC-ED-5816; Interim Rept.

No. 3; 25 Aug. 1958; ASTIA AD 231 439
ABSTRACT: Tests were performed 'to determine (I) the effect of high-velocity
vertical ,entry' on the sinking tine of aircraft in water; (2) the structural
damage sustained by the aircraft on impact; and (3) the physiological shock the
pilot suffers when subjected to water collisions of this nature., Damage resultin$
from implosion of the canopy due to depth pressure and the accompanying physiological implications are also discussed.
Shock loadings sustained by the
anthropo etric dunmny, in the F86D-ll aircraft reached a peak acceleration value
of 62 g, with values well abV.?- 25 g fr. 30 =ecc. This shock loading was greater
than that sustained by any other part of the airframe when the complete system
was subjected to the 50-ft. fall. The acceleration has a rate of onset of
approximately 6000 g/sec which, at the g loading and duration of sustained shock,
represents values well shove the threshold of vertebral damage, signifying a
high expectancy for extensive spinal injury. The opening in the canopy resulting
from the implosion appeared to be large enough to permit egress of the pilot
and his equipment from the cockpit. Only 19 sec -ere required from entry to
submersion.
The increase in the rate of submergence in the latter test must
have been contributed by the higher entry velocity, accompanied by greater
water penetration of aircraft, and by extensive impact damage which destroyed
watertightness and buoyancy of the airframe.
(ASTIA)

-
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Greig, D. D. A.
1940
REPORT ON PRACTICAL FLYING TESTS CARRIED OUT WITH
"SPECIAL FLYING SUIT" (DESIGNED BY DR. FRAN'KS) BETWEEN JUL;E IST AND
JUNE 5TH, 1940.
(SDitfire L 1090L.(Assoc. Corn. Aviat. Medical Res., NRC,
Canada)
Rept. C-2830, 8 Jane 1940.
ABSTRACT: Flight tests were carried out with the special flying suits
A pilot who normally "blackened-out"
designed by Dr. Franks in a Spitfire.
between 3 to 5 G's was able to make maneuvers going to 8 G without feeling
It is felt that the principle involving the
any effect of the 'blackout'.
design of the suit is sound but in its present form it is not sound but its
The results obtained were of
present form it is not a practical proposition.
such a convincing nature however, that further development is strongly
recoimmended.
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Grime,

1961
G., et al.
(Road Research Lab.,

CAR SEAT-BELTS AND HARNESSES
Harmondsworth, Great Britain)

Rese.arch Note

RN/3958/GG. RDL
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Griawald, G.M.
1957 PARACH1UTE JU7IING FROM ARM.Y AIRCRAFT (U-lA AIRPLANE)
(Army Airborne and Electronics Board, Fort Bragg, N.C.) Pro', no. AB 2354
27 June 1957, ASTIA AD-140 955

ABSTRACT: An investigation was conducted to determine optimum exit methods,
safe procedures, special equipment required, and the suitability of the Army U-IA
aircraft for the parachute delivery of personnel and equipment.
The equipment used
in these tests included (1) a U-IA airplane, (2)T-lO personnel parachute assembly,
(3) G-13 cargo parachute assembly, (4) M-1950 cotton duck case fcr the parachutisto
individual weapons, and (6) A-7A and A-21 aerial delivery containers.
Test results
indicated that the U'-IA aircraft is suitable for aerial delivery from the port
door of a maximum of 5 parachutists wsearing combat equipment.
The U-IA airplane
was also found suitable for consecutive aerial delivery of standard type aerial
delivery containers from the door followed by parachutiste with combat equipment.
Procedures are outlined for making safe parachute jumps from the U-IA airplane.
(Author) (See also AD-113 658)
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Griswold, George M.

1957

FIFTH PARTIAL REPORT OF PROJECT NR AB 2354 "PARACHUTE

JUMPING FROM ARMY AIRCRAFT" (U-IA AIRPLANE)
Airborne and Electronics Board, U.S. Army DA Proj.
AL-12

87-03-002; RDB Tech. Obj.

ASTIA AD 140 955

ABSTRACT: The purpose of this publication is to report on a series of test to
determine safe-procedures for making parachute jumps from Army aircraft, except
command type airplanes and reconnaissance helicopters (H-13 and H-23).It was
found that the U-IA Airplane was adaptable for parachute delivery of personnel.
Safe conditions for parachute lelivery of personnel existed at indicated air
speeds of 60 to 70 knots. Safe conditions existed for parachute delivery from
the port door of a maximum of five parachutists with combat equipment utilizing
procedures outlined in Appendix E.

Safe conditions existed, within the weight

and space limitations of the airplane, for consecutive aerial delivery of standard
type aerial delivery containers dropped from the door followed by parachutists
with combat equipment.
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BACKWARD FACING SEATS IN AIRCRAFT FOR INCREASED
1954
Gronow, D. G. C.
(RAF, Institute of Aviation Medicine, Fernborough)
PASSENGER SAFETY.
FPRC Rept. 870a

479
Gronow, D. G. C.

1954

A STUDY

OF THE SAFETY OF BACKWARD-FACING AND FORWARD-

FACING I PASSENGER SEATS IN ACCIDENTS INVOLVING RAF TRANSPORT COMM•AND
AIRCRAFT.
(RAF, Institute of Aviation Medicine, Farnboro gh) Rept. No.
870, TIP U72437, Mar. 1954
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Grunzke, Marvin E.
CHIMPANZEE

1961

A RESTRAINT DEVICE FOR BEHAVIORAL RE1EARCH WITH THE

(Hq, 6571st Aeromedical Research Laboratory, Holloman Air lor e Base, New
Mexico) Technical Documentary Report No. MDC-TDR-61-37 Dec. 1961,
Project No. 6893, Task No. 689301, ASTIA AD 271845
ABSTRACT: This report describes a restraint cha'.r that can b employed in
operant conditioning research with the chimpanzee. The 'chair is designed for
easy adjustment to various sizes and when used with a suit or vest will also
facilitate attachment of sensors for collection of physiological data.

-

Guilbert, E.A.
SA.E, Journal
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1952 BACKWARD SEATING
60(6): 56 June 1952

ABSTRACT: Most passenger fatalities in aircraft accidents result from impact in
crash landings and not from burning, according to current medical opinion.
Injuries prevent the passenger from escaping a crash fire. Also, the present
safety belt is inadequate because it only restrains the lower part of the body,
letting the torso act as a weighted lever driving the ten-pound human head forward
and subjecting it to an impact force greater than that acting on the aircraft
structure at that point. Therefore it became logical for investigators to
experiment with a rear-facing seat. The general reaction to this proposal was
However, this was not borne out by
that "people do not like to ride backwards."
investigation. The Military Air Transport Service provided for rearward facing
seats in part of its ooeing C-97 fleet, using a seat designed to take a 16 g
With a normal passenger
forward load based on a passenger weight of 225 pounds.
weight of 175 pounds, the permissible forward g load increases to approximately
The seat can be folded against the side of the fuselage to make
twenty-four.
October, 1952)
room for cargo.
(J. of Aviation Medicine 23(5): 533.
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Guilbert, E. A.
TECHNIQUES

7/

MILITARY AIR TRANSPORT SERVICE - PASSENGER HANDLING
1952
Jan. 1952
(Society of Automotive Engineers, New York, N.Y.)
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Haack, M.
1955
TRACTOR SWAT SUSIZNSIOf
S.A.Z. Transaction.,
63: 452-470

FOR RASY RIDING.

ABSTRACT:, This paper describes an investigation into the best design of seat
suspension for tractors having pneumatic tires with a rigid rear axle.
Toot results show that some of the factors entering into a good tractor
suspension tnclude:
1. a ratio between the natural frequency of the seat and tires of 0.4 to
1.5.*

2. A supplementary seat deflection 1.5 times the static seat deflection
to avoid bottoming.
3. Use of suspensions having non-linear characteristics in order to hold
seat defleztion within practical limits.
4. Adjustable seat-spring action to compensate for varying weights of
drivers.
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Haber, F.

1952

BAILOUT AT VERY HIGH ALTITUDES

In (School of Aviation Medicine, Randolph AFB, Texas) Epitome of Space
Medicine
See also J.

Aviation Med.

23(4):322-329, Aug.

1952.

ABSTRACT: Flight in the border zone of space (in the "aeropause") will pose
special problems with regard to bailout.
At an altitude of 300,000 feet, the
air is rarified to about one-millionth its density at sea level.
Flight will
be at very high speeds (10-20 Mach). The speeds and trajectories of bodies
bailing out from moving aircraft or falling free from an altitude of 300,000
feet are discussed and presented graphically. The speed of a falling body first
increases until the denser layers of the atmosphere are reached; the air resistance (wind blast) then decelerates the falling body. This deceleration, which
may reeach several
•g.
iproportional to the velocity of the body.
Capsules for
escape from very high altitudes should, therefore, be equipped with air brakes
or smell parachutes.
Another problem encountered in very high altitude escape
is the aerodynamic heating at high speeds (e.g., at Mach 10, 5,000 to 8,000
degrees F.).
After deceleration on the other hand, the body lose heat to the

surrounding air.

,
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Haber, F.
•.

1952

Aviation Med.

BAILOUT AT VERY HIGH ALTITUDES
23(4):322-329,

Aug.

1952.

N

ABSTRACT: This paper emphasizes the problems of bailo,'c at speeds and altitudes
unattainable by today's aitcraft, but which will be a reality in the near future
In the future, planes will travel in the aeropause at speeds in the range of
Mach number 10 to 20 and with altitudes in the range of 200,000 to 400,000 feet.
The author discusses the various problems encountered in the problem of bailout
at these extreme speeds anu altitudes.

486
1952
ESCAPE AND SURVIVAL IN SPACE TRAVEL
Haber, F.
American Rocket Society Paper No. 68-52

487
Haber, F. '1953 ESCAPE AND SURVIVAL AT HIGH ALTITUDE
(School of Aviation Medicine, Randolph Field, Texas)
Proj. 21-1207-006 ASTIA AD 19613.

Sept.

1953

ABSTRACT: The speed of future aircraft will be limited by the temperatures
caused by aerodynamic heating. Thermal considerations call for high altitudes
At the high altitudes required, windblast
if flying speed is increased.
The phase of free fall should
and dangers of escape proper will be reduced.
in such falls create
attained
High speeds
last much longer after bailouts.
(Author)
decelerations which could be dangerous.
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Haber, H. 1952 GRAVITY, INERTIA,'AND WEIGHT
In White, C. S., & 0 0. Benson, Jr., eds., Physics and Medicine of
the Upper Atmosphere (Albuquerque, N. Mex.: University of New
0exico
Press, 1952)
pp. 123-136.
ABSTRACT: To evaluate properly the physiological processes in flight, a new
formulation of the concept of weight is required.
In reversing and implementing the classical definition of weight (or the force of attraction which
the earth exerts xn a body, with its direction toward the center of the earth)
the following definition is proposed: weight is the resultant external force
exerted upon a body by a restraining agent in response to forces of gravitation aod .inertia. This definition makes it evident that weight of a-body.-----is not a constant nor a property of the body but depends upon the dynamic
conditions to which the body is subjected (e.g. inertia, drag, or propulsion

..

2,634

in an aircraft).
On the basis of this definition a formula is developed
to determine the weight of a pilot under all conditions of propelled and
unpropelled flight.
The posibility of prolonged wcightlessness is a factor
to be counted on in future flight and is going to become an outstanding aviation
medical problem.
While no major disturbances in the normal physiological
funct:ions (such as digestion, breathing, etc.) are foreseen, normal orientation
might be impaired.-
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Haber, H. 1955 CAN NAN SURVIVE IN SPACE
Flying Review 10: 15-16
ABSTRACT: Phenomena man will experience in space flight and his physiological
reactions to them; hazards to space flight; use of space suits. Article is
condensed from the author's.
Man ii Space (New York: Dobbs-Merrill, 1953),
629.
1388/Hi 141M.
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Haber, H., & S. Hulbert, eds.
1955
ESCAPE FROM HIGH PERFORMANCE AIRCRAFT:
A SPOSIUM (Institute of Transportation, University of California, Los
Angeles,, Calif., Oct. 7, 1955)

491
Hainline, B. C.
1942 PLYWOOD SEAT DESCRIPTIONS AND TESTS-MODEL PT-17.,
(Boeing Airplane Co., Wichita Div., Kansas)
Report No., 75-6318, ASTIA
ATI-I15 299, 10 August 1942.
ABSTRACT: This test was conducted to determine the different strengths of
an assortment of plywood pilot seats as submitted to the company by various
manufacturers and to get a description of these seats.
This information
of these seats will be used As a reference for plywood seat information.
Four different specimens were submitted. The seats from Fletcher and Morrow
Aircraft Companies and the Baldwin Piano Company were drop tested to
destruction and a description taken of them.
Due to the lack of proper
fittings, the seat from Starr Piano Company was impossible to test.
Only
a description was taken of this seat.

4

"-2,635492
MODEL X-15 - TEST OF PILOT'S AND OBSERVER'S SZATS
1947
Rainline, B. C.
(Boeing Airplane Co., Wichita, Kansas) Rept. WD-10503, Feb. 14, 1947

,.493
Rakanson, H. G. 1947 PILOT EJECTION SEAT TESTS AT MUROC ARMY AIR FIELD AND APPENDIXES 1-3 - MEMORANDUM REPORT (AMC, Wright-Patterson AFB,
13 Feb. 1947, ATI-119 800.
Dayton, Ohio) Serial No. TSEACll-45341-2-3
ABSTRACT: This is a report on the pilot ejection seat flight tests from an
A-26C airplane at the Muroc Army Air Field from 8 October 1946 to 4 November
An ejection seat in
A series of nine flight tests was conducted.
1946.
the invested vertical position facing to the rear, was installed in the rear
The seat was supported
bomb bay of A-26C airplane, Serial No. 44-35678.
a switch mounted on the
by
actuated
was
by an 1100-pound bomb shackle which
The operator rode in
com'partment.
gunner's
forward bulkhead of the rear
ejection other than
of
means
no
was
There
the rear gunner's compartment.
dumy and parachute
with
seat
ejection
pilot
the
that
found
was
It
gravity.
dropping out
pounds,
270
approximately
of
weight
total
a
having
equipment
the bomb bay, will clear the lower surface of the tail by approximately 13
feet up to velocities of approximately 283 knots indicated airspeed at 10,000
feet altitude. Extrapolation of the curves for angle of seat leavint airplane
safe
versup airspeed; and tail clearance versus airspeed, shows that
ejections using no ejection force other than gravity can be made in straight
and level flight up to velocities of 320 knots.
The automatic opening devices for releasing the safety belt and dummy's
parachute are not entirely satisfactory in their present stage of development.
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1948 DOWNWARD PILOT EJECTION SEAT TESTS FROM THE XA-26F AIRPLANE
Hakanson, H.G.
AT MJROC ARMY AIR FIELD
Air Mteriel Command, Wright-Patterson Air Force Base, Dayton, Ohio) Eng. Div.
ASTIA ATI 119 798
Memo Rpt. No. MIREXA 72-45341-3-6
ABSTRACT: The purpose of this report is to present the results of downward
pilot ejection seat flight tests from an XA-26F airplane at the Huroc Army Air
Field from 28 July 1947 to 20 September 1947. The results from the tests brought
(a) The catapult cartridges used in these
about the following conclusions:
tests have too great an acceleration and velocity for safe downward ejection.
(b) The antoropomorphic dummies require a lap to make it possible to securely
(c) An insufficient mumber of
fasten them in the seat for downward ejection.
trajectories were recorded to Austify a suitable angle for downward ejection.
However, ejection angles of 20 and 30 aft of vertical proved very satisfactort.
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Hale, R. 1961 GENERAL HUMAN FACTORS CONSIDERATIONS - MTSS FINAL REPORT VOLUME III
'Aeronautical Systems Division, Wright-Batterson AFB, Ohio) Contract No.
ASTIA AD 273005L
ASO-TR-61-211(ll)
ASD-CR-61-14(lll)
AF33(600)-42456

ABSTRACT: The final sut7ry report of the military test space station study is
divided into three volumes.' Voludie I discusses the Phase 1I (Gamma) vehicle
design., The MTSS missions are described in Volume 11. General humn factors
considerations are given in Volume III.

496
PILOT'S ABILITY TO
Haley, J.A.
1954
FLUCTUATING G CONDITIONS (Naval Air
TED ADC AE 6303.1, BUAER LTR AER AS
Serial 10467 of 3 Nov 1953, Ref. MA

ACTUATE F9F-6 EJECTION SEAT CONTROLS UNDER
Development Center, Johnsville, Pa.)
631/56 of 19 Apr. 1954, NADC LTR MA 4
4 9393, Sept. 1954. ASTIA AD-70757

ABSTRACT: To determine the time a pilot requires to actuate the ejection seat
controls of an F9F-6 under emergency conditions, the ejtction system was installed
in the gondola of a centrifuge. Navy pilots were tested while being subjected
to fluctuating accelerations (from 1.5 to 7.0 positive r at rate of 8.0 g per sec.)
for the time required to eject when dressed in full flight gear and in minimal
flight clothing. In addition, motion picture coverage of subjects was made. The
data were analyzed and recommendations for ways to decrease time requirements are
made.

497
1962
PERSONNEL RESTRALIM SYSTES Haley, J.L., and J.P. Avery
(Aviation Crash Injury Research, Phoenix, Ariz.)
BASIC CONCEPTS.
TRW Tech. Rept. 62-94. AVCII 62-12
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MEASUREMENTS OF STRESS ON MARTIN-BAKER
1950
Ball, A. L., & L. A. Alford
School of Aviation Medicine, Pensacola,
(Naval
CURTAIN.
FACE
SEAT
EJECTION
Oct. 1950
23
HR005.13-4002.2.1.,
Proj.
Fla.)

r<K
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Hall, A.L. et.at.
1950
SERVICE TEST OF NEW AND IMPROVED METHODS AND
TECHNIQUES FOR THE PHYSIOLOGICAL ADAPTATION OF FLIGHT PERSONNEL IN THE
OPERATION OF AND ESCAPE FROM AIRCRAFT.
STUDY NO. 1. (NH 001 061.01)
TO DETERMINE THE VARIOUS PROFILE AREAS OF A "LIGHT", 'MEDIUM", AND
"HFAVY" AIRMAN CLOTHED IN VARIOUS TYPES OF NAVAL FLIGHT EQUIPMENT.
(Proj. TED No. PTR MED-7144;
Final Rept. Oct. 12, 1948- Jan. 17, 1950.
Series No. ST34-12) 8 February, 1950 ASTIA TIP UIO 746
ASTIA All 208159
ABSTRACT: Pt.file areas were determined as an aid in solving the free-fall
velocity problem encountered in abandoning an aircraft. Planimetric measurernts wero obtained from photographed shadow& of airmen; profile area contour
maps were made from anthropometric measurements of nude subjects. A
statistical analysis was made of these areas to select combinations which
would give reliable maximums and minimunu and to determine which factors had
little or no effect. The airmen wore summer, winter, and electrically heated
Studies were also made of subjects wearing an A-13-A oxygen mask;
equipment.
the maximum increase in the size of the profile area was 6.08% with heavy
winter-flight gear and a side view of 00 tilt.

500
Hall, L. A.
Bull.

1945 REPORT OF PARACHUTE JUMP FROM THE B-29.
2:242-243.

Air Surgeon's
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Hallenbeck, G.A., C.A. Maaake & E.E. Martin 1943 EVALUATION OF ANTI-C
SUITS
(Wright-Patterson AFB, Ohio) lept. No. 2; Eng-49-696-51B; 12 Dec. 1943
See also: National Research Council, Cos. on Aviat. Med. Rept. No. 254
ABSTRACT: Centrifuge tests on 3.2 subjects at Wright Field and the Mayo Clinic
show that the Berger Bros. GPS raises the "g" threshold between 1 and 2 ,g".
To simulate the condition found at high altitudes where the output of the
vacuum pump is limited, maximum suit pressures were kept to 4 to 4.5 psi.
Protection offered by the suit remained good. Protection offered by suit
Individuals wearing
suommates with that afforded by muscle straining maneuvers.
the suit have a very high threshold for unconsciousness, a valuable feature.
Graphs of the performance of the Berger valve when supplied by the B-12 pump
are included
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I. MacCardle & K. S. Penrod 1944 MAGNITUDE AND DURATION
O PARACHUTE OPENING SHOCKS AT VARIOUS ALTITUrws AND AIR SPEEDS.
8 July 1944.
(U.S.A.AY, Wright-Patterson AFB, Ohio) Eng. 49- 6 96-oL.

Hallenbeck,

G. A.,
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Hallenbeck, G. A., K. B. Penrod, & R. MacCardle 1945 MAGNITUDE AND DURATION
Air Surgeon's Bull. 2:35-37
OF OPENING PARACHUTE SHOCK.
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Hallenbeck, George A.

1946

DESIGN AND USE OF ANTI-G SUITS AND THEIR ACTIVATING

VALVES I1N WORLD WAR II
(Air Materiel Command, Wright-Patterson AFB, Dayton, Ohio) AF TR 5433
ASTIA ATI 25139
ABSTRACT: Several types of anti-G suits and several air-metering valves arm
described. The factors involved in the protection afforded by G units are
discussed. The pressure source for anti-4 suits in conventional airplanes is
'the vacuum instrument pump; in torbojet airplanes, the compressor discharge of
the jet engine. These and other possible sources are discussed. Evidence
in adduced to show that the protection afforded by present day anti-G suits
does not of itself lead to overstressing of aircraft. Finally, recomnendations
are made for future research work which can profitably be carried out in the
field of G protection.
505
STRENGTH ANALYSIS OF REVISED PILOT AND
1948
Hýil, J.P., & F.C. Miskam
CO-PILwT SEAT INSTALLATION-MODEL C-74.
(Douglas Aircraft Co., Inc., Long Beach Plant, Calif.) Report 10310,
Jan. 1948. ASTIA ATI 55431
ABSTRACT: An analysis has' been prepared to substantiate the strength of the
support structure of the re-ised pilot and co-pilot Seat installation in the C-74
transport. Each seat is mounted on longitudinal and transverse rails to permit
adjustment in either direction. Added platforms are used to transfer loads, which
are introduced into the longitudinal rails by the seat support members, into transverse rails'. Reinforced channel sections are used to carry the vertical loads to
primary frame structure. Fore and aft loads are taken by the floor.
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506
INTEGRATION OF MAXIMUM COMFORT INTO THE ELECTRA PASSENGZR
1959
Uanff, G. X.
SEATS.
(American Society of Automotive Engineers) Jan. 1959

507
1957
DEVELOPMENT AND TEST OF PNEUMATIC
Hanna, T. D. and L. M. Libber
SEAT CUSHIONS: EVALUATION OF PROTOTYPE SEAT CUSHIONS.
(Air Crew Equipment Lab., Naval Air Material Center, Philadelphia, Pa.)
Proj. TED no. NAM-AE-5225.1; Rept. no. NAMC-ACEL-321
ASTIA AD 221 885
8 Feb. 1957
To relieve fatigue encountered in prolonged flight, a project
ABSTRACT:
was ir-itiaicd to .-,?riP moat ctsh~ons used in combat aircraft. Fight
types of seat cushions were evaluated in an exploratory laboratory study
By means of a quantifiable questionnaire
and in operational squadrons.
the operational evaluation indicated that the most beneficial seat cushion
This tri-dimensional
assembly was the pulsating type covered with Tri-lok.
fabric was found to be most helpful in relieving thermal discomfort and in
Due to certain
minimizing perspiration under the buttocks and thighs.
inherent disadvantages in the motor driven compressor unit used with the pulsating seat cushion it is recommended that : (I) further effort-be expended
(2) a.
to develop an improved ,miniatur'zed motor driven compressor,
further attempt be made to utilize the existing air sources within the
aircraft; and (3) that a redesigned static air cushion be operationally
(Author)
evaluated to determine its suitability as an interim seat cushion.

508
Hanna, T.D. & L.M. Libber 1958 THE PR SENT STATUS OF THE NAVY FATIGUIE-RELIEVING
J1
Med., 29(3):237., March 1958
PNEUKTIC SEAT CUSHION Jour. Ayi
ABSTRACT: A static air cushion and two types of pulsating air cushion covered with
trilok were submitted "o an operational squadron for e--Liaticn. P.esult5 cbtained
from a structure questionnairIe revealed the static air cushion to be the most
acceptable design. considered.

/
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Rannegan, E.A.
1959 TEST AND EVALUATION OF PARIAL PRESSURE SUIT SEAT PAN
REGIlATOR ASSEMBLY (Naval Air Test Center, Patuxent River, Md) proj. TED
no. PTR AS 5139; Serial no. ST 33-13; 29 Jan. 1959; ASTIA AD-214 716L
ABSTRACT: The partial pressure suit seat pan regulator assembly was installed in
F8U-l seat pan and flown in that airplane for evaluation. The seat pan assembly iis.
proved the suitability of the partial pressure suit by simplifying the accessories
and attachments.
The A12-A mask adapter, the inadequate length of the oxygen hose
and the excessive height of the seat pan proved to be unacceptable features.

(Author)

ý10

Hanselman, N. K.,

C. A. Metzger, & E. A. Horns
1958
OPERATION, INSPECTION AND
MAINTENANCE PROCEDURES FOR CUSHION, SEAT, OXYGEN AND SURVIVAL EQUIPMENT.
(Wright AtrDcvclopment Ctr., Wright-Patterson AFB, Ohio) WADC TN 58 26,
Feb. 1958; AýA AD 142 304.

ABSTRACT: This report was prepared to assist users in the operation, maintenance
and inspection of the cushion, seat, oxygen and survival equipment which has'
become known as the rigid survival kit. The information applies mainly to kits
designed for aircraft equipped with upward ejection seats.
SECOND ABSTRACT: The major components of the contractor furnished cushion,
seat, oxygen and survival equipment are described; and the function of each
component is outlined.
Inspection procedures and necessary equipment are
defined to serve as a, guide fc- squadron and depot maintenance.

511
Hansen, 0. K., P. E. Franks, & J. A. Modrick 1959 NATURE AND USE OF THE
MAC-2(MALFUNCT!ON AND CIRCUITRY) TRAINER, (Wright Air Development Dividion,
Wright-Patterson AFB, Ohio) WADC-TN-59-140, May 1959, ASTIA

512

Hansen, R. and D. Y. Cornog

1958
ANNOTATED BIBLIOGRAFHY OF APPLIED
PHYSICAL ANTHROPOLOGY IN HUMAN ENGINEERING
(Yoh, H. L.', Co., Philadelphia, Pa.)
Contract AF 33(616)2353
WADC Tech. rept. no. 56-30
May 1958
ASTIA AD 155 622

ABSTRACT: This volume contains condensations of 121 reports in the field
of Applied Physical Anthropology. A majority of the annotations are grouped

-
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under three headings, Anthropometry, Biomechanics, and Comfort; a few are
Working data and important illustrations are
included in a General Group.
quoted directly from the original papers in most cases. A complete index
of
is arranged by author as well as by subject. An additional list
appendices
Two
material.
background
as
included
reports (not annotat!d) is
Anthropomorphic
and
Comfort
Seating
on
commuentary
relevant
,containing
(Author)
Dummies, are also included.

513
STATIC TEST REPORT - MODEL 605
1950
Hardman Tool & Engineering Co.
(H1ardman Tool & Engineering Co., South Gate,
ADJUSTABLE CREW SEAT.
JAN. 1950
ASTIA ATl 70193,
605,
No.
Report
Calif.)

ABSTRACT: Model 605 Crew Seat having been tested in accordance with this
report with no failures nor excessive permanent distortion, it is assumed
that Model 605 Crew Seat Meets the structural requirements of specifications
as set forth by Douglas Aircraft ahd-Specification An-S-la. Amend-. 3.

514
AIRCREW RZCOVERY FROM AIRBORNE MISHAPS.
1956
Harper, E. D.
(Ottawa) z():151-153, May 1956
Aeronaut. J.
Canad.
ABSTRACT: The aircrew ejection devices presently in use in Canadian
aircraft are considered largely inadequate for the special conditions of
The CF-10O
high altitude, low altitude, high speed, and low speed flight.
including an automatic
possesses the most advanced escape! c•uipment,
parachute operating systom timed for ejections at any altitu'le ahi've
200-300 feet, a barostatic operating device which opens the parachute at
a predetermined altitude, maximum available support and protective device
The prnhl," -f air
and a stabilization parachito to prevent tii-tibling.
blast, violent contortion, nnd high nccelerati-n diirin; ejectir'n lot hgh
speeds has not been solved, and may require the development oý an rscape
capsule.

515
REPORT ON THE FRANKS SUIT.
1942
Harris, J.F. and W.R. Martin
Report #C-2903, 26 September 1942
Canada)
Council,
Research
(National
ABSTRACT: This is a progress report on the service trials op operational
trials of the Pranks Flying Suit in the Fleet Air Arm, commenting upon certain
failures of the suit and suggested modifications in design.
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Harris, R.J.

1942 STATIC TESTS OF PILOT"S SEAT OF PLYWOOD CONSTRUCTION (Morrow
Aircraft Corporation, California) Report No. 102, 29 April 1942, ASTIA
ATI-98615

ABSTRACT: A pilot's seat of laminated wood and plywood construction, made by the
Morrmw Aircraft Corporation, was tested in accordance with specification AN-RRS-176 ant' found to be satisfactory for all conditions inasmuch as there was no
permanent set after proof loads, and no failure at 100% of design load.

ý17
Harris, R.J.
1942 STATIC TESTS OF PILOT'S SEAT OF PLYWOOD CONSTRUCTION
(Rialto Corp., Morrdw Aircraft Div., Calif.) Report No. 116, 4 July 1942,
ASTIA ATI-98 614
ABSTRACT: These tests were conducted to test a pilot's'seat Model 12, Morrow
Aircraft Corpora tion'in accordance with requirement 3, mentioned in letter to
Morrow Aircraft Corporation, dated June 19, 1942, from A.A.F. Materiel Center
Commanding General.
The loadd specified in para-•raphs E-3c and E-3d should
be applied to the 0.257 diameter hole used for attaching the safety belt 'as
well as the bracket.
These tests were considered satisfactory.
Thc seat supported load E-3c
16000 and load E-3d 1500# as specified without damage to material or finish.

518
Harris, R.J.
1942 STATIC TEST OF PILOT'S SEAT OF PLYWOOD CONSTRUCTION - SEAT
MODVEL lO.(Morrow Aircraft Corporation, California) Report No. 148, 12 Oct.
1942, ASTIA ATI 98 613
ABSTRACT: A pilot's seat of laminated wood and plywood construction made by
Morrow Aircraft Corporation, was tested in accordance with specification AN-RRS-176 and found to be satisfactory for all conditions inasmuch as there was no
permanenet set or failure at 107. of design load.

.519
Hasbrook, A. H. & R. M. Petry
1,451 HANDBOOK FOR AIRCRAFT ACCIDENTr
INVESTIG:TJORS (Aviation Crash Injury Research of Cornell University,
New Yvc'k) CIR H-2, ;an. 1951.
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520
AvCIR EVALUATION REPOTU ON THE BELL XH-40 WOCK-UP
1955
laabrook, A. H.
Research, A Division of Flight Safety Foundation,
Injury
Crash
(Aviation
Phoenix, Arizona) Report AvCIR-4-PV-60; Dec. 1955

Inc.

521
iasbrook, A. H. 1955 DESIGNING FOR SURVIVAL OF CREW AND PASSENGERS IN
(Aviation Crash Injury Research,
SURVIVABLE AIRCRAFT ACCIDENTS'.
Cornell Univ., New York) March 1555.

522
lasbrook, A. H. 1955 SAFETY BELT (BUCKLE) SLIPPAGE, AND/OR INADVERTENT
RELEASE (Aviation Crash Injury Research of Cornell University, New
York) Rept. 40-0-52, May 1955.

523
AvCIR AERO-COMMANDER REPORT (ARMY)
Hasbrook, A. H. 1956
(Aviation Crash Injury Research, A Division of Flight Safety Foundation,
Phoenix, Arizona) Report AvCIR-48-0-78; Dec. 1956

Inc.

524
SOME FACTORS FOR
DESIGN OF PASSENGER "TIE-DOWN".
1956
Hasbrook, A.H.
CONSIDERATION IN THE CRASH-SURVIVAL DESIGN OF PASSENGER SEATS IN TRANSPORT
AIRCRAFT.
( #resented at the Third Air Navigation Conference of the
International Civil Aviation Organization Montreal, Canada, Sept. 18
Oct. 23, 1956 and presented before the Scientific Society of Aeronautics and
the German Research Institute for Aeronautics at their Joint Meeting Essen,
Germany, April 9-12, 1957) ASTIA AD-217 660, September 1956

525
1956
GENERAL DESIGN REQUIREMENTS FOR CRASHWORTHINESS AND
Hasbrook, A. H.
(Aviation Crash Injury
DELETHALIZATION OF PASSENGER TRANSPORT AIRCRAFT.
AvCIR-0-45(67), Aug. 1956
Research)
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$26
1956 THE HISTORICAL DEVELOPMENT OF THE CRASH-IMPACT
Masbrook, A. I.
ENGINEERING POINT OF VIEW. In A. F. De Palma, Ed.,
Clinical Arthopaedics. No. S (Philadelphia: J. B. Lippincott & Co.,
1956), pp. 268-274.

527
PHOTO AND CAPTION RELEASE OF H-13
1956
Hasbrook, A. H.
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Phoenix, Arizona) Report AvCIR-2-PCR-74; July 1956

528
PHOTO AND CAPTION RELEASE OF HV HARNESS MOCK-UP
1956
Uasbrook, A. H.
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Phoenix, Arizona) Report AvCIR-4-PC1R-76; Nov. 1956

529
AvCIR PHOTOGRAPHIC REPORT ON L-19
1956
Hasbrook, A. H., & J. T. Pairn
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Phoenix, Arizona) Report AvCIR-3-PR-62; Feb. 1956

530
PHOTO AND CAPTION RELEASE OF F-IIF-1
1956
Hasbrook, A. H., & J. T. Pairn
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Phoenix, Arizona) Report AvCIR-i-PCR-73; Oct. 1956
531
PHOTO AND CAPTION RELEASE OF T-348
1956
Hasbrook, A. H., & J. T. Pairn
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Phoenix, Arizona) Report AvCIR-3-PCR-75; Nov. 1956

2,645
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532

Hasbrook, A. H., & J. T. Pairn
1956
PHOTO AND CAPTION RELEASE OF TWA MARTIN
404
(Aviation Crash Injury Research, A Flight Safety Foundation, Inc.,
Phoenix, Arizona) Report AvCIR-5-PCR-77; Dec. 1956

533

Hasbrook, A. H.
1957
THE BIO-MECHANICAL ANALYSES OF SURVIVABLiZ-TTPR
AIRCRAFT ACCIDENTS AS A FACTOR IN IMPROVING SAFETY.
(Paper, 25th Annual Meeting, Aviation Crash Injury Research,
28-31 January 1957)

534

DESIGNING FOR SURVIVAL IN VIOL AIRCRAFT.
1957
Hasbrook, A. H.,
(Paper, American Helicopter Society 13th Annual National Forum,
Washington, D. C., 9 May 1957)

535
Hasbrook, A. H. 1957 GENERAL DESIGN REQUIREMENTS FOR CRASHWORTHI4NESS AND
DELETHALIZATION OF PASSENGER TRANSPORT AIRCRAFT.
Inst. Aero Sci.
Preprint No. 697 1957.

ABSTRACT: Presentation of data on thr -'ijor factors contributing to injuries
in survivable-type accidents involving transport aircraft and of the design
precepts which can be used to eliminate these Injury causatives.

536
Hasbrook, A. H.
1957 GREATER SAFETY THROUGH CRASH INJURY ANALYSIS.
Aero. Eng. Rev. 16(6):67-69, June 1957.

-537
Hasbrook, A.H.
1957
THE NEED FOR CRASH SAFETY DESIGN IN CREW M1W.BER STATIONS
IN TRANSPORT AIRCRAFT.
(Cornel.l-Guggenheim Aviation Safety Center)
AVCir 52-0-85.

-
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538
PHOTO AND CAPTION RELEASE OF MARTIN 404 EASTERN AIRLINES
1957
(Aviation Crash Injury Research, A Division of Flight
L4OUUISVILLE, KENTUCKY.
Safety Foundation, Inc., Phoenix, Arizona) Report AvCIR-7-PCR-84; Mar. 1957

"RHabrook, A. H.

539
PHOTO AND CAPTION RELEASE OF CV 240,
1957
Haebrook, A. H., & J. T. Pairn
AIERICAN AIRLINES, TULSA, OKLAHOMA (Aviation Crash Injury Research, A
Division of Flight Safety Foundation, Inc., Phoenix, Arizona) Report
AvCIR-6-PCR-80, Jan. 1957

540

Haabrook, A. H. 1958 CRASH SURVIVAL BY DESIGN
Arizona Engineer & Scientist, March 1958.

341
Hasbrook, A. H.

1958

DESIGN OF PASSENGER TIE DOWN.

Some Factors for

Consideration in the Crash-Survival Design of Passenger Seats in
In Jahrbuch 1957 der Wissenschaft Lichen GesellTransport Aircraft.
F. Viewig & Sohn, 1958)
schaft fUr Luftfahrt, E. V. (Braunschweig:

pp. 326-338.

542
laebrook, A. H. 1958 MAGNITUDE, DURATION, AND R.ATE OF ONSET OF MEAN
DECELERATIONS USTAINED BY NINE SURVIVORS OF FREE FALLS FROM HEIGHTS
(Aviation Crash Injury Research, Phoenix, Ariz.)
OF 55 TO 185 FEET.
AvCIR Human Factors Design Data Sheet CSDM-DDS (HF)-1.

543
Hasbrook, A. H. 1959 CRASH INJURY RESEARCH, A MEANS FOR GREATER SAFETY IN
In. E. Evrard, P..Bergeret & P._M. Palthe, eds., Medical
ACCIDENTS.
Aspects of Flight Safety AGARD ograph 30. (New York: Pergamon Press,
1959), PP. 241-252.
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544
Hasbrook, A. H.
Counsel J.

1959 CRASH SAFETY DESIGN CAN AFFECT YOU
26(4):529-541, Oct. 1959.

Insurance

545
Hasbrook, A. H.
1959
GREATER AIR SAFETY THROUGH CRASH SAFETY DESIGN.
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.
Report AvCIR-59-0-102, April 1959
Phoenix, Arizona)

546
Hasbrook, A. H.
1959
HUMAN FACTORS, THE BASIS FOR CRASH SAFETY DESIGN
(Aviation Crash Injury Research, A Division of Flight Safety Foundation,
Phoenix, Arizona) Report AvCIR-63-O-108, Sept. 1959

547
Hasbrook, A. H.
1,960 CRASH-SAFE DESIGN CAN HAKE MANY ACCIDENTS SURVIVABLE
Aerospace Engineering, Sept. 1960, PP 79-81, 87.

548
Hasbrook, A. H.
1962
CRASH SURVIVAL BY DESIGN
Arizona Engineer & Scientist, March 1962

549
Hasbrook, A. H. & J. C. Earley
1962 FAILURE OF REARWARD FACING SEATBACKS AND RESULTING INJURIES IN A SURVIVABLE TRANSPORT ACCIDENT.
(U. S. Civil Aeromed.. Res. Inst., Oklahoma City, Oklahoma) 62-7
April, 1962.
ABSTRACT:
Photographs with captions showing seat-back failures and their
causes and a description of the injuries sustained in a relatively low force
transport accident are presented.

Inc.

-
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550
Hasbrook, A. H., J. D. Garner & C. C. Snow
1962
EVACUATION PATTERN ANALYSIS
OF A SURVIVABLE COMMERCIAL AIRCRAFT CRASH.
(U.S. Civil Aeromed. Res. Inst., Oklahoma City, .Okla.) 62-9, May 1962.
ABSTRACT: The evacuation pattern of 99 to 106 survivors of a jet transport
crash involving a post crash fire is described, factors possibly effecting
the suffocation and ultimate death of 16 passengers are listed and photographs and diagram are presented.

551

lass, C.

1943
AN ANALYSIS OF RELATIONS BETWEEN FORCE, AIRCRAFT STRUCTURE
AND INJURIES TO PERSONNEL INVOLVED IN AIRCRAFT ACCIDENTS WITH RECOMMENDATIONS FOR SAFER PRINCIPLES IN DESIGN OF CERTAIN TYPES AIRCRAFT.
(School of Aviation Medicine, Randolph Field, Texas) November 1943
ASTIA AD 131 867

552
Bass, 0. M. 1944 RELATIONS BETWEEN FORCE, MAJOR INJURIES AND AIRCRAFT
STRUCTURE WITH SUGGESTIONS FOR SAFETY IN DESIGN OF AIRCRAFT. J.
Aviation Medicine 15 (6):395-400. Dec. 1944.
SUMMARY: Personnel who have been subjected in aircraft accidents to large
forces for brief times may be divided into four groups.
The distribution
of cases in these groups indicates that just below the range of impact which
causes sudden death, there is a narrow range of impact which produces miltiple
internal injuries and permits survival. This is the range of over-all
maximum tolerance of the body to force.
The differential diagnosis and treatment of internal injuries are major
problems, but prevention of injuries is still a more important problem.
The first step is the definition of parts of the aircraft which by contact
with the body are unduly responsible for injuries. The second step is to
determine the extent to which collapse of aircraft structure causes injuries
that might have been prevented if structure had not collapsed.' The third
step is to analyze the problem of emergency escape from aircraft.

(
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553
A STUDY OF FACTORS WHICH OPERATE AGAINST THE SUCCESSFUL
1944
Hass, G.M.
ESCAPE OF OCCUPANTS FROM AIRCRAFT. (School of Aviation Medicine, Randolph
Field, Texas) Proj. no. 249, Rept. no. 1. 5 May 1944.
Abridged in Air Surgeon's Bull. 1:6-7, Oct. 1944.
ABSTRACT: Twelve reasons why occupants of falling aircraft often do not use the
parachute are given. Three case reports which illustrate, one reason for failure
to use the parachute, namely, immobilization of occupants in the aircraft by force
generated by spinning of the airplane during its fall to the ground, are given.
The force generated in each case was directed ftm "head-to-seat" and was of
sufficient magnitude not only to physically transfix each occupant but also to
produce "blackout" or "near blackout" in two cases in which the long axis of the
In the third case a prone posibody was oriented in the direction of the force.
tion was assumed and there was no "blackout." (Author)

554
Hass,

UNSUCCESSFUL USE OF PARACHUTES AND CASES RESULTING FROM
1944
G.M.
I(10):6-7,
FORCES GENERATED BY AIRCRAFT SPINS. -AIX Surseon's-lletn
(Abridgement of School of Av. Med., Res. Proj. No. 249, Rapt no.1,
Oct. 1944.
5 May, 1944)

ABSTRACT: Fliers should be informed that if they are immooilized by a force of
sufficient magnitude to cause blackout on standing they should crawl to the nearest exit keeping the trunk and head parallel to the long axis of the fuselage.
Among the cauxes of nonuse of parachutes may be (1) limitations of speed and
accuracy of physiologic reactions, such as slow perception or reaction to stimulus
of a stall abnormal attitude or direction of spin; acute disorientation or vertigo;
(2) improper spatial relations between occupants and avenues or facilities of
escape; (3) inadequate spatial relations between the aircraft and the occupant or
his opening parachute after the occupant has jumped from the aircraft.

555
THE PROBLEM OF ESCAPE BY PARACHUTE IN ACUTE AERIAL EMERGENCIES
1945
(U.S. AAF, School of Aviation Medicine, Randolph Field,
IN FLYING-TRAINING.
Texas) Project No. 417, Rept. No. 1, Sept. 1945.

Hass, G.M.

ABSTRACT: Acute aerial emergencies lead to accidents which cause most fatalities
An analysis cf the problem of escape in 250 escape in 250
in flying training.
acute aerial emergencies resulting in aircraft accidents whiich involved 468 personAttempts to escape by parachute and the
nel in flying training is reported.
success of these attempts increased in direct proportion to the altitude at which
When ccntrol was lost at altitudes below 500 feet only one
control was lost.
When control lost at
(0.8%) of 126 personnel successfully escaped by parachute.
altitudes between 500 and 2000 feet, 7(8.31) out of 84 personnel successfully
When control was lost at altitudes above 2000 feet princiescaped by parachute.
pally 2000 to 7000 feet in this series) 48(18.6%) of 238 personnel escaped successfully by parachute.
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1945
RESULTS OF DUAL ATTEMPTS AT CONSECUTIVE ESCAPE BY
Rass, G.M.
PARACHUTE FROM UNCONTROLLED TWO-SEATED AIRCRAFT.
(U.S. AAF, School of Aviation Medicine, Randolph Field, Texas)
Project 328, Report No. 1, 12 February 1945.
ANBTRACT: Twenty-two cases in which at least one of two occupants was able
to escape by parachute from uncontrolled spinning or diving aircraft are
reported.
Forty-four personnel were involved, two in each aircraft. Twenty-sLx escaped
successfully by parachute. The remainder wore fatally injured.
ANN the twenty-six who escaped, twenty-two were first in the one-two sequence
in jumping.
It is apparent that momentary delay caused by following a one-two sequence in
escape by parashute vwa an iMortant factor in the high fatality rate among
those who are seated in the sequence.
One basic attack upon this and similar problems involving human reactions in
critical emergencies created by sudden loss of control of aircraft could be
made by development of efficient mechanical devices for ejection of personnel,

557
Havron, M. Dean & Leslie F. Butler 1957 EVALUATION
OF THE 2FH-2 HELICOPTER FLIGHT TRAINER RESEARCH
(Naval Training Device Center, Port Washington, L.I.,
NAVTRADEVCEN 1915-00-1 Contract Nonr 1915(00)

OF TRAINING EFFECTIVENESS
TOOL
N.YJ Technical Report -ASTIA AD 125 465

ABSTRACT: This is the report of an evaluation of Device 2-EKH-2, Helicopter
hovering research tool. Device Z-411-2 was constructed by the Bell Aircraft
Corporation, Buffalo, New York under contract to the U.S. Naval Training
Device Center. The device was developed as an engineering prototype to
determine the feasibility of a non-programned visual display for training in
hovfrLng and other maneuvers performed near the ground. Late;, its capabilities
were extended to permit simulation of high altitude maneuvers without extensi-,e
modification of the flight computer system. All instructors recommended
further investigation of the operational capabilities of the device. This is
a report of the methods used and the results obtained on the recommended
investigation. The evaluation was conducted by the steps sumnmarized below and
described in detail: (I) Collection and integration of content (2),Development
of a training syllabus (3) Development of a flight criterion (4) Administration
of traLnLnp syllabus and flight criterion (5) Analysis of data (6) Report of
results. Results from the tests indicate that: (1) Training in the 2-HF-2

2,651

led to no apparent improvement in flight performance in the aircraft.
(2)
Training in the 2-HF-2 produced sickness somewhat similar to motion sickness
amohg most participating instructors and students.
(3) Flight characteristics
of the device that specify display-control relationships lack fidelity in a
number of important respects.
It is probablp that these faults contribute
to sickness.
There is some evidence of negative transfer because of them.

558
Hawkes, J.1.
1948
GROUND SEAT EJECTION TESTS O TI-SOC AIRPLANIE.
(Lockheed Aircraft Corp., Burbank., California)
ASTIA ATi-46462,
October 13, 1948

ABSTRACT: Ground seat ejection tests were conducted on the rear seat of a
modified TF-80C turbojet airplane.
A total of three ground ejection tests
were completed.
During the ground ejection tests the airplane was in the
configuration specified in the contract.
In addition Mitchell 35 mm and
Western Electric (ultra high speed) motion picture cameras were used to take
photographs of the ejection.
It was concluded from these ground ejection
tests that provided the head rest is firmly bolted to the seat the test
configuration was satisfactory for additional air ejection tests.

"59
Hawkes, R. 1956 AEROMEDICINE REINFORCES FRAIL MAN
Aviation Week 65(6): 360-361, 363-365, 6 Aug. 1956
ABSTRACT: An overall view ,5 presented of the basic and applied research carried
out by branches of the Aero Medical Laboratory.
The current ideas in research
and design of oxygen systems, pressure breathing devices, and pressure suits
are noted. Studies of the effects of acceleration and deceleration have culminated in the requirement of an escape capsule in all designs capable of supersonic
speeds or high-altitude flight.
Further, studies in aviation psychology,
bioacoustics, vision in an empty visual field, and flight feeding are mentioned.

/
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flwkes, R.
DISIGN.

1956
AIR CRASH DEATH OR IUURY MAY BE PREVENTED BY'SOUND DETAIL
Aviation Week 65(19):61-64, 67-70, 73, 77, 79, Nov. 5, 1956

ABSTRACT: The concepts of crash survival design are based on the fact that the
human body is capable of withstanding impacts greater than those which can be
transmitted through the structure of a current airplane.
The basic principles are
centered around designing the tiedown of passengers and loose equipment up to the
ultimate load factor of the aircraft frame.
The study of forward-facing seats
versus backward facing seats is used to illustrate the fallacy of drawing conclusions from incomplete evidence.

561
Hawkes, R.
1956
NAVY INTEGRATING FLIGHT SYSTEM IN PILOT CAPSULE
Aviation Week 64(18):54-59, Apr. 30, 1956
ABSTRACT: The ovirall design concept is outlined for an interchangeable nose
section ejection capsule which would contain the pilot and the sensing, interpreting, and commnicating organs of a new integrated flight-control system. Some of
the background work that culminated in the man-machine bearing capsule is related.

562
Hawkes, R.
Feb. 1957
66(8):201-202

HUMAN FACTORS APPROACHING MATURITY

Aviation Week

563

Hawthorne, R.'

1953

Aviation Age,

Oct.

ARE AFT FACING SEATS SAFER?
1953

564
Hawthorne, R.
1959
Aeronautics (Oct.

"ENERGY ABSORPTION" APPLIED TO SEAT DESIGN.
1959): 70-74, 76, 77.

Space

ABSTRACT: How can the seat anchorage be kept from failing in survivable aircraft crastes? By designing to the energy absorption principle, answers Aerotherm, which has don. just that with the seats for Pan Am's 707s.

"
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Hays, E.L.
1948 EVALUATION OF THE MARINE CORPS SEAT RELEASE COMPOSITE QUICK
DISCONNECT ASSEMBLY (Aeronautical Medical Equipment Laboratory, Naval Air
Experimental Station, Naval Air Material Center, Philadelphia, Penn.)
TED NO
HAM AE 519059.1, 27 July 1948, ATI 76256

ABSTRACT: The Marine Corps Seat Release Composite Quick Disconnect Assembly has
been subjected to leakage, pressure drop, general operational and ejection seat
tests at this station. In general, the performance of the Seat Release Is good
but it is considered unsatisfactory for use in Naval Aircraft because of failure
of the springs in the electrically heated suit circuit and minor mechanical
difficulties. This type disconnect can be installed in Naval Aircraft for use
with Ejection Seats if the seat is equipped with a member that maintains the
same relative position to the aircraft throughout all seat adjestments to which
the "seat side" of the disconnect can be fastened. This type Seat Release
Disconnect can be installed with the NAMC Ejection Seat because the above
requirements are fulfilled in the design of the seat. In order to use this
disconnect with other type ejection seats, it would be necessary to equip the
"airplane side" with a linkage which would allow this side to retain the same
r.At.i.g posaition to the seat throughout all seat adjustments

566
GROUND TESTS OF A PILOT EJECTION SEAT EJECTED THROUGH MONO-,
Hecht, K. F.
1953
(Wright Air
LITHIC-, REINFORCED-MONOLITHIC-, AND LAMINATED-TYPE CANOPIES.
Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 53-361, Oct. 1953
Five tests were conducted by the Aircraft Laboratory, Wright Air DevelABSTRACT:
opment Center, Wright-Patterson Air Force Base during the latter half of 1951 to
determine the feasibility of ejecting pilots through canopies in the event of a
canopy release failure.
For 3 of the tests the ejection seat and dunmmy were fired
through a monolithic-type canopy used on the F-86A aircraft; the remaining 2 tests
were through an F-84 reinforced monolithic-type canopy and a B-47 laminated-type
canopy.
Ejections were accomplished by duplicating the mechanisms involved in
actual flight. Motion picture cameras and metering devices record the data.
The results of the tests indicate that the trajectory of the seat and pilot after
ejection through the canopy is not seriously affected, and, adequate tail clearance
will still
be attained.
(DACO)

567
Hecht, K.F.
1953 GROUND AND FLIGHT TESTS OF AN AUTOMATIC-OPENING LAP BELT FOR
EJECTION SEATS (Aircraft Lab., Wright Air Development Center, Wright-Pattero
AFB, Ohio) WADC Technical rept. no. 53-365; Dec. 1953; ASTIA AD-76-428
ABSTRACT: These tests were performed in order to develop a system which would
permit automatic separation between a man and his seat after ejection from an

-
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aircraft. Test results are presented, and the conclusion is drawn that automatic
separation, imediate or time-delay, is feasible from an engineering viewpoint.
Test results further indicpoted that a time-delay system is more desirable than
an lanadiate separation system. (WADC abstract)

568
Becht, K. F.
1953
UPWARD EJECTION SEAT FLIGHT TESTS UTILIZING THE M4 CATAPULT
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC TN 53-364;
Pec. 1953
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Hecht, X. F., E. G. Sperry, and F. J. Beaupre
SEAT TESTS FR11M THE B-47B AIRPLANE.

WADC TR 53-433.

1953

(USAF,

DOWNWARD CREW

Wright-Pat.

LON

AFB, Ohio).

Nov. 19534 ASTIA AD-63 501

ABSTRACT: Flight test ejections of the downward ejection seat from a B-47B
airplane are described. A total of twenty-three ejections were accomplished;
sixteen dummy subject tests were conducted at Wright-Patterson AFB from
17 July 1953 to 29 September 1953, and seven human subject tests were conducted
at Eglin AitForce Base from 7 October 1953 to 21 October 1953.
Test results obtained by analysis of motion picture records and subjective
reactions of the human subjects are presented. It is concluded 'that the
downward ejection seat is acceptable as an escape device for use in the
B-47 airplane if provisions for automatic separation and parachute deployment
are included for the crewman.
It is recoi•mended that further studies be made of the firing control method
utilized for downward ejection seats to improve the ability of the crewman to
retain his grip. It is further recoum-nded," that design consideration De
given to the mechanical retention of the limbs during very high airspeed
ejections
570
Hecht, K. F. and E. G. Sperry
1957
DOWNWARD EJECTION FLIGHT TESTS OF
A SHOCK-ABSORBING SEAT FLRING CONTROL SYSTEM
(Aircraft Lab., Wright Air Development Center, Wright-Patterson AFB,
Ohio)
WADC TEch. note no. 55-239
Feb. 1957
ASTIA AD 118 053
ABSTRACT: The report covers the 28 flight test ejections of a downward
ejection seat conducted from a B-47B airplane between the dates of I April

-
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1954 and 3 August 1954.
Eighteen of these tests were accomplished at
Wright-Patterson Air Force Base, Ohio, utilizing dunmy subjects; the remaining ten tests were performed with human subject at Eglin Air Force Base,
Florida.
Measurements of the forces encountered in the wrists when utilizing
a D-ring type of firing control during downward ejection are presented.
Other test results, including those from two high altitude human subject
ejections, obtained from motion picture records and subjective reactions of
the human subjects, are reported.
It is concluded that the downward ejection
seat as modified for the human subject phase is a satisfactory escape
device throughout the speed and altitude range tested.
(Author)

511
PHASE I.
HIGH PERFORMANCE EJECTION SEAT.
1956
Hegenwald, J.F., Jr.
(North American Aviation, Inc.) Rept no.
PRELIMINARY INVESTIGATION.
3770 , Sept.

NA 56-

1956.

5.72
Hegenwald, J.F. & W.V. Blockley 1956 SURVIVABLE SUPERSONIC EJECTION.
A CASE
STUDY TO CORRELATE ANALYTICAL, EXPERIMENTAiL AND MEDICAL DATA BY RECONSTRUCTION OF AN INCIDENT.
AN INTERIM REPORT PRESENTED ON APRIL 17, 1956, AT
THE 27th ANNUAL MEETING OF THE AERO MEDICAL ASSOCIATION, CHICAGO, ILLINOIS.
(North American Aviation, Inc., Los Angeles, Calif.)
Rept. NA 56 452, April 1956
ASTIA AD 138 762
ABSTRACT: An anthropomorphic dunmny was ejected 4 times from a simulated F-100
airplane cockpit at 533 to 677 kn.
The objective was to obtain information
which could be used to prevent the recurrence of injuries which were sustained
by a pilot who was ejected from an F-100A airplane over the Pacific Ocean.
The M-5 catapult with an ejected weight of about 350 lb. was used. The standard
F-100 ejection seat configuration was employed, except for the incorporation of

the drag parachute in later runs. In addition to the photographic coverage,
continuous acceleration data were provided by means of a teiemetering transmitter
mounted within the dummy's torso. The pilot was believed to experience, at
the head (1) a maximal period of 290 msec with an acceleration greater than
20 g, (2) a period of 120 msec at an acceleration above 35 g, (3) a peak acceleration of 64 g, and (4) a rate of onset of the peak of 700 g/sec.; the direction
of application was predominantly negative. At the lower torso, the pilot was

.. 2,656.

believed to experience (1) a maximal period of 140 msec with the acceleration
greater than 20 g, (2) a period of 45 msec at an acceleration above 35 g,
(3) a peak acceleration of 50 g, (4) and a rate of onset of 1300 g/sec.; the
direction of application was chest to back. The imposition of a single properly
directed force vector upon the seat-man unit would benefit ejection seat escape
in 3 main aspects: (1) orientation of the seat attitude to produce accelerative
forces in physiologically favorable directions; (2) attentuation of acceleration
magnitude at the seat occupant's extremities and (3) improvement of aerodynamic
lift characteristics.

573
Hegenwald, J. F. and E. A. Murphy
ESCAPE SYSTEM: THE HUMAN FACTOR
Washington, D.C.).

SLED TESTING THE EMERGENCY
1957
(Presented at the ARS Spring Meeting,

ABSTRACT: During escape from high-performance airplanes, the aircrew may be
subjected to hazards of bodily accelerations, windblast, noise, pressure
gradients, and equipment disintegration. Rocket-propelled sleds on the experimental track provide a ready medium for determination of the physiological, mechanical, and structural effects of escape init ejection at all
airspeeds. A primary design objective is aerodynamic control of the escape
unit's actions after separation from the airplane; pitch-retarding and
stabilization devices are investigated in the current program of North
American Aviation to attenuate aircrew accelerations during ejection. The
reactions of helmets, oxygen masks, parachutes and ejection seats are studied. Methods of iecuring and recording data are reviewed.

574
Hegenwald, J.F., Jr. & E.A. Aurphy, Jr. 1957
SYSTEM: THE HUMAN FACTOR.
Jet Propulsion 27(,9): 1025-1028, Sept. 1957

SLE) TESTING THE EMERGENCY ESCAPE

ABSTRACT: Tests were made to assess Single items of ejection equipment and
also, using instrumented dummies, to determine the forces on the human frame.
The test vehicle was designed for 16 standard 2.2 ks solid propellant rocket
motors and was run on the Edwards Air Force Base high-speed track.
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Hegenwald, J.F., Jr., J.F. Madden & P.R. Penrod 1959 X-15 RESEARCH A-?CRAnT
EMERGENCY ESCAPE SYSTEM
Paper, Joint Meeting of the flight Test Panel and the Aeromedical Panel of the
Advisory Group for Aeronautical Research and Development, Athens, Greece.
11-15 May 1959 (AGARD Rept. No. 243)
ASTIA AD 256 386
ABSTRACT: An extensive survey og alternate escape system types was made.
The results indicate conclusively that an open ejection seat in conjunction
with a full pressure protective garment best satisfy X-15 emergency escape
requirements. An evaluation of available ejection seats which had demonstrated
a supersonic capability revealed that modifications required to nmec the specific
requirements of cockpit compatibility, acceptance of the pressure suit, and use
at very high Msch numbers, would be equivalent to complete redesign. A seat
tailored to the X-15 offered the most acceptable solution. The completed test
program has Jemonstrated that the aerodynamic, mechanical, structural, propulsive,
and survival aspects of X-15 emergency escape system similar in concept to that
incorporated in the X-15 will best satisfy escape requirements for currently
projected mannet orbital vehicles. (Author)

576
Hegenwald, J. F., Jr. & D. W. Brown
1960
EMERGENCY AND ESCAPE PROCEDURES.
(Paper, Physiological Training Officer Symposium School of Aviation
Medicine, Brooks AFB, Texas, 13-17 June 1960) (North American Aviation,
Inc., Los Angeles, Calif.4 Report No. NA 60-814.
ASTIA Doc. No. AD-268510
ABSTRACT: Methods are discussed by which escape devices designed fifteen or
more years ago, may be considerably improved. Then, the ejection seatpressure suit combination of a research aircraft is described, followed by a
report concerning the encapsulated'seat of a Mach 3 air vehicle and brief
examination of the aspects of escape from space vehicles.
(Author)
.577
Hegenwald, J.F., Jr., & P.R. Penrod
1960
AEROSPACE EMERGENCY AND ESCAPE
PROCEDURES.
In Lect.ures in Aeros'pace Medicine, 11-15 January 1960,
(School of Aviation Medicine, Brooks AFB. Texas -ABSTRACT: Successful penetration of this new frontier will depend on space ship
duplication of the natural habitat of man. The use of a mechanical substitute
for natural provision of requirements for sustaining life will inevitably generate
the necessity for minimal standby equipment to assure a safe emergency environment.
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1960 AEROSPACE EMERGENCY AND ESCAPE
Hegeuvald, J.F. and P.R. Penrod
Inc., Los Angeles)
Aviation,
(North American
PROCEDURES.
January 6, 1960
387,
AD-256
ASTIA
Rept. no. NA-59-1867,
Successful penetration of the space frontier will depend on space ship
ABSTRACT:
For
duplication, or at least approximation, of the natural habitat of man.
early probing missions of relatively short duration and in the iimnediate
vicinity of the earth, extension of current techniques will best satisfy the
requirements of emergency and escape procedures.
Intra-atmospheric emergencies occurring during launch, boost, re-entry, and
recovery will essentially parallel those attendant to super-performance aircraft such as the X-15 and B-70, whose development is already solving space age
problems and producing much technology of direct applicability to putting man
safely in space. The exact escape procedure and system configuration will be
dependent on vehicle type, varying from total vehicle separation and recovery
for a wingless craft to a fly-down or minimum-mass ejection for the winged craft
Inter-planetary operations with extended mission duration should be planned on
The ultimate conclusion is that from a standpoint
a parallel vehicle approach.
of ethics, the philosophy of democracy and ordinary reaiism, a manor crew on an
exploration will not be sent into space by our nation without a high probability
of a safe journey and safe recovery.

579
ENVIRONMENTAL ASPECTS OF THE B-70 MACH 3 ESCAPE
1961
Hegenwald, J. F.
CAPSULE.
Aerospace Medicine 32(3):234, March 1961.
ABSTRACT: The aircrew emergency escape system of the B-70 air vehicle
provides safe egress at performance levels as high as Mach 3.0 above 70,000
The capsule's influence
feet and as low as 90 knots at zero altitude.
upon normal and emergency flight operations is discussed. Oxygen and
pressurization provisions, as well as crew positioning and restraint devices
are described. The acceleration environment through all escape phases is
presented in conjunction with unique communications and survival features.
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1962 ENVIRONMENTAL ASPECTS OF THE B-70 MACH 3 ESCAPE
Hegenwald', J.F., Jr.
CAPSULE
Aerospace Medicine 33(8): 951-957, Aug. 1962.
ABSTRACT: The first encapsulated seat to demonstrate safe ejection throughout
the speed spectrum from 90 knots to supersonic, including ground-level escape

.
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at these speeds, the B-70 capsule is entering the qualification phase of the
test program. Suitable aerodynamically for very high Mach numbers, the capsule
is capable of providing emergency pressure protection for space vehicle crews
as well as furnishing intra-atmospheric escape for winged reentry spacecraft.
The aircrew emergency escape system of the B-70 air vehicle provides safe
egress at performance levels as high as Mach 3.0 above 70,000 feet and as low
The capsule's influence upon normal and emergency
as 90 knots at zero altitude.
Oxygen and pressurization provisions, as well
discussed.
is
operations
,light
The acceleration
as crew positioning and restraint devices, are described.
environment through all escape phases is presented in conjunction with unique
comunications and survival features.
581
Heidner, R. L.

1962

DEVELOPMENT OF PERSONNEL PROTECTIVE SYSTEMS FOR

SPACE FLIGHT AND EXPLORATION MISSIONS
(B. F. Goodrich Aerospace and Defense Products, Akron, Ohio)
13th Monthly-Engineering Report, 18 May 1962 - 17 June 1962 ASTIA AD-293
057.
ABSTRACT: A physical testing program has, been initiated to evaluate the
Design
tensile, elongation and seam strengths of the glass-rayon fabrics.
The basic
work and parts procurement is underway for the XH-38 headpiece.
hardshell for the intermediate size headpiece required reinforcement to
control distortion. The XGD-37 full pressure suit has demonstrated walking,
Mobilities studies, are
waist bending, and knee bending capabilities.
progressing utilizing one-way stretch fabric in the knee and elbow joint

areas
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1962 DEVELOPMENT OF P'?RSONNEL PROTECTIVE SYSTEM FOR SPACE
Heidner, R.L.
FLIGHT AND EXPLORATION MISSIONS
(B.F. Goodrich Aerospace and Defense Prodicts, Akron, Ohio) Contract NOw61-554-c
Covering Period June 18 thru July 17, 1962 Fourteenth Monthby
ASTIA AD 284 169
Engineering Report
ABSTRACT: An instrument is being designed to reliably measure absolute
reflectance.
HR-I yarn is undergoing evaluation as a possible base for producing
fabric of improved thermal radiation resistance and reflectance capabilities.
Efforts are continuing towards creating a satisfactory glass-rayon type fabric.
The XH-32, XH-40, XH-41 headpieces and XGD-37 full pressure suit have been'
The design features have
delivered to A.C.E.L. for testing and evaluation.
been established for the XGD-38 full pressure suit. Design work has been completed
A method has been devised for
and components ordered for the XH-38 headpiece.
providing the stretch fabric convoluted knee section with circumferential sizing
without any sacrifice in mobility
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Heinecke 1943 CATAPULT SEAT WITH GUNPOWDER PROPULSION(Messerschmitt AG.,, Projektbuero, Augsburg) April 1943; -ASTIA ATI 32382
ABSTRACT: An incestigation is conducted to see if the weight of a jettisonable
seat with compressed air propulsion could be decreased by using gunpowder for
propulsion. Calculations were made to determine the powder loading, force,
'speed and acceleration. Results"of these computations are shown in a pressure
diagram and schematic drawings. Tests were made with the Heinkel air-pressurepropulsed catapult seat weighing 19 kg. It was possible, using gun powder for
propulsion, to reduce this weight to 5 kg.
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Heinrich, H.G..; & Berndt, Rudi 1948 PARACHUTE, GUIDE SURFACE 40" DIA.,
SEAT STABILIZATION, TESTS OF" (Eng. Div., USAF, Wright-Patterson AFB,

No..143, MCP.EXE-672-22K,

3 Sept. 1948

EJECTION
Ohio)

ASTIA ATI.179 497

ABSTRACT: The tests reported in this publication were conducted for the following
(1,) To determine the maximum force applied to the ejection seat during
purposes:
opening of the 40" Guide Surface Stabilization Parachute at various airspeeds.
(2) To check the stability of the ejection seat with 40" Guide Surface Parachute.
(3) To determine velocity, trajectory inclination angle and vertical fall of the
parachute stabilized ejection seat for the first fifteen seconds of free flight

at various altitudes.
When the tests were completed, it was found that the trajectory calculations
show that with an ejection speed of 650 MPH at sea level, the seat will have
decelerated to 340 MPH at the time of opening of the stabilization parachute.
It was also found that the maximum force of the 40" Guide Surface Stabilization
Parachute for the ejection seat does not exceed the limits calculated in
Memorandum Report No. MCREXE-672-22H at sea level and at speeds up to 350 MPH.
These limits seem to be withiir the tolerance of the human body as established
by Aero Medical Laboratory. The stability of the ejection seat with the subject
parachute is adequate.
585
Heinrich, Helmut G. and Shu'•ry Ibrahim 1959 A TRANSDUCER FOR THE MASUREMENT
OF SMALL PRESSURE DIFFERENTIALS ON PARACHUTE CANOPIES
(Wright Air Development Center, Wright-Patterson Air Force Base, Ohio)
WADC TR 59-115, Contract No. AF 33(616)-6372, Project 6065-60252,
November 1959, ASTIA AD 232 039

ABSTRACT: A Pressure Transducer for the measurement of pressure distribution
on parath-ite--canTop--es--tn-subsonic f low-has-been -deve loped and- tested-in-ind
tunnel experiments. The transducer which has a pressure range of 0.5 psi
differential is to be fastened to the canopy structure. It employs SR-4

S-
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Strain gages manufactured by Baldwin-Lima-Hamilton Corporation, which are
bonded to light steel beams. The beams are deflected *-y the differential

pressure by means of a diaphragm. The strain gages are electrically connected
in a 4-arm bridge arrangement providing means of compensation for temperature

and inertia effects. A suitable method to lead the local pressure to the
transducer is proposed.
The transducers originally developed to be used in connection with parachutes
may advantageousl-y be applied for other purposes where high sensitivity, high
natural frequency, low temperature drift and low dynamic response are required.
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Heinrich, Helmut G. and L. Albert Scipio
EXTENDED SKIRT PARACHUTES

1959

PERFORMANCE CHARACTERISTICS OF

(Wright Air Development Center, Wright-Patterson Air Force Base, Ohio)'
Contract No. AF 33(616)-6372, Project 6065-60252, WADC TR 59-562,
October 1959

ASTIA AD 232 149

Extended skirt parachutes represent a particularly shaped, very
ABSTRACT:
In the aerodynamic sense, extended
efficient and widely used type of parachute.
skirt parachutes are statically unstable over a certain range of angle of
attack and, therefore, they descend either in a gliding or oscillating or
combined motion.
A consequence of this range of uncertainty is a considerable variation of
the average rate of vertical descent and a corresponding spread of effective
drag per unit of surface area, and unit of parachute weight or volume.
The prime objective of this project is to collect and analyze all available
performance data and to reduce them to average values by the methods of statistical analysis. The establishient of characteristic values for the various
types of extended skirt parachutes and the establishment of trends in the
relationship between effective drag and size as well as canopy loading and the
registration of reported opening forces and opening times, also under consideration
of the types, were secondary objectives
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1961 SOME RESEARCH EFFORTS RELATED TO PROBLEM• OF AERODYNAMIC
Heinrich, H.G.
DECELERATION
(Wright Air Development Division, Wright-Patterson AFB, Ohio) WADD TN 60-276;
November 1961; ASTIA AD 272 404
ABSTRACT: The status of research efforts designed to explain physical phenomena
associated with the operation of. aerodynamic decelerators, in particular textile
A theoretical approach to calculate the velocity
type parachutes, is presented.
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and pressure distribution in the turbulent wake of basic bodies or revolution
is outlined and compared to actual test results. The concept of the effective
porosity of textile materials is developed, and its influence upon the aerodynamic and opening characteristics of conventional textile parachute canopies
is discussed. The results of research efforts to reduce parachute inflation
time with a minor increase of opening force are presented. (Author)
588
Hendler, E. and Poppen, J. R. 1948 PROTECTIVE HEL2MET FORPILOTS OF HIGHSPEED AIRCRAFT. J. Aviation Med.
19(6):420-425, 455.
SUMMARY: A protective helmet has been described which was designed to
afford protection to aviators from the buffeting action encountered in highspeed aircraft. This helmet has been designated the H-I Protective. The
smaller size, lighter weight, greater stability and protective features
incorporated 'inthis helmet have been discussed.
Problems of increased ventilation and sizing have been presented. Comments of jet pilots who have
'worn this protective helmet during flight have been shown to be generally
favorable.
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Handler, Z.
SEAT

and R. G. Evans

1954

EVALUATION OF COLLAPSIBLE, TYPE DITCHING

(Aeronautical Medical Equipment Lab., Naval Air Experimental Station,.
Philadelphia, Pa.)
Rept. TED no. NAM AE-6316

15 Nov. 1954

ASTIA AD 50 046

ABSTRACT: "Three types of aft-facing collapsible ditching seats, differing
mainly in materials used in their construction, were statically and dynamically tested to dete~rmine their ditching and crash protective properties.
Dynamic tests were made using the HG-l catapult and an anthropomorphic
dummy. Average accelerations applied'to the catapult car, upon which the
test load was mounted,

ranged from about 10 to 38G,

lasted 'from about 0.22

to 0.12 seconds and were approximately square wave in shape. Over shoot
of acceleration measured in the dummy reached values more than twice that
applied to the catapult car. Tensions measured in each lower seat suspension
strap were as high as 1.5 times the total load computed as the product of
mass and applied acceleration, while in each upper seat suspension strap,
tensions as high as the total load, computed as above, were measured. With
certain modifications to the basic structure, it is concluded that a nylon
mesh and strap collapsible ditching seat would provide adequate protection
for personnel against fcrces engendered during aircraft ditching and crashes.
It is therefore recommonded that this type of modified seat be accepted for
use in multi -0 lace--o-grange-type aitrc raf
(AMEL abierect)
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590
Handler,

E., at al.

1954

TEST AND EVALUATION OF )5nry+' R IT DITCHING SEAT

(Naval Air Material Ctr.,

Philadelphia,

Pi.)

Rf,L.

ILD No.

HAM RA AR-6302

27 May 1954
591
EVALUATION OF AIR ASSOCIATES, INCORPORATED SINGLE STRAP
1955
Handler, E.
(Naval Air Material Ctr., Philadelphia,
SHOULDER HARNESS AND LAP BELT.
Pa.)
Rept. NAM EA 6314, 17 March 1955

592

THE DESIGN AND EVALUATION OF AVIATION
Hendler, E., and E. M. Wurzel, 1956.
27(l):64-70.
J. AViation Med.
PROTECTIVE HELMETS.
Most present-day crash helmets are based not upon scientific
ABSTRACT:
theory but upon established lines which have Ir.slted from misinterpretatior.
When the physic' of head injury are studied,
of the mechanism of head injury.
it is immediately clear that a theoretically sound helmet is neither difficult
Although the shape and
to design nor necessarily expensive to manufacture.
details of a properly designed crash helmet may vary with the purpose for
which it is intended, its basic properties will always be the sawe-resistance
to penetration, resistance to deformation, reduction of accelerations, and
absorption of kinetic energy.

593
COMPENDIUM OF ABSTRACTS OF PAPERS PRESENTED AT THE SYMPOSIUM
1961
Hendler, E.
ON BIOMECHANICS OF BODY RESTRAINT AND HEAD PROTECTION, June 14-15, 1961.
(Office of Naval Research, Bureau of Naval Weapons, and Aircrew Equipment
Lab., Naval Air Material Ctr., Philadelphia, Pa.)

The objectives of the Symposium were to (1) review and bring up-toABSTRACT:
date the theoretical biological knowledge on acceleration injuries, (2) review
and bring up-to-date engineering progress i. the design of protective devices,
and (3) foster the interchange of ideas between the two disciplines with' the hope
of eventually developing better protection against linear acceleration.
This Compendium contains a copy of the program, those abstracts of paper's which
of attendees.
were submitted for inclusion herein, and a complete list
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Hendler, Edwin 1961 PROBLEMS RELATED TO HEAD PROTECTION.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Penn. June 14-15, 1961)
ABSTRACT: In spite of some excellent work elucidating the mechanism of
head injury, a great deal more must be known before adequate criteria are
available for those who design and evaluate protective helmets. A beginning
is being made in establishing educational curricula which are designed to
produce scientists trained in biomedical engineer'ing. A review is given of
the various devices utilized by the Air Crew Equipment Laboratory over the
past 15 years for the evaluation of protective helmets.. The importance of
incorporating velocity changes equivalent to those occurring -insurvivable
aircraft crashes in helmet test procedures is pointed out. A rebound test
tower is described which allows velocity changes up to 80 feet per second
to be produced. Other features of this tower also make' it more suitable
for evaluating protective helmets than more conventional devices.

595
SEAT FAILURE IN AIRCRAFT.
1947
Henley, F. S.
(Latter, from Field Office of The Air Inspector, Eq AAF, Langley
Field, Va., to The Air Inspector, The Air Surgeon, AC/AS-l(in turn)
11 July 1947)

4
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Henry, J.P., W.G. Clark et al 1944 DETERMINATION OF THE EFFECT OF TIME OF
INFLATION ON THE "G" PROTECTION GAINED FROM THE CLARK G-4 SUIT
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM Rept. No. 398; 1 Dec. 1944
ABSTRACT: A quantitative measure in terms of "g" units has been made in the
course of over 700 centrifuge runs of the protection afforded by a Clark G-4
coverall when rapidly inflated (ia less than 0.1 sec) by 5 psi at various times

relative to the onset of an acceleration cycle of constant pattern. The pressure
could be applied any time less than two minutes before the attainment of maximum
"go9without involving the loss of more than 20 percent of maximum protection.
With the acceleration pattern used, the optimum time of rapid inflation lay
between the start of acceleration and the attainment of 3 "g".

4
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597
A METHOD FOR THE ASSESSMENT OF SEAT COMFORT WITH A
1945
Henry, J.P.
DESCRIPTION OF SOME RESULTS OBTAINED WITH THE PILOT'S SEAT OF THE DOUGLAS
(Com. Aviat. M. U.S. Res. Counc., Wash.)
BT2D BOMBER.

ý98
1946 NOTES ON
Henry, J. P., W. G. Clark, P. 0. Creeley, and D. R. Drury
IS MAINTAINED
VISION
WHEN
FORWARD
POSITION
PRONE
IN
THE
COMFORT
OBTAINING
on Medical
Committee
for
acting
Council
Research
(National
FOR LONG PERIODS.
1946.
23
Jan.
498,
No.
Rept.
CAM
Research)
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1948 PROTECTION AGAINST THE EFFECTS OF NEGATIVE
Henry, J.P., P.J. Maher et al.
ACCELERATION BY USE OF A PRESSURIZED HELMET
(Wright-Patterson AFB, Ohio) MCREXD-689-3

600
1954
Henry, J. P.
THE ENVIRONMENT.

FLIGHT ABOVE 50,000 FEET
1:12
Astronautics

-

A PROBLEM IN CONTROL OF

601
1952 PROBLEMS 0 ESCAPE DURING FLIGHTS ABOVE 50,000 FEET.
Henry, J. P.
In White, S., & 0. 0. Ben on, eds., Physics and Medicine of theUpper
Atmosphere. (Albuquerque, N. Mex.: University of N. Mex. Press, 1952)
p. 516.
Physiological problems arising from cabin pressure failure at
ABSTRACT:
high altitudes are discussed. On the basis of present findings, no deleterious
effect from cosmic radiation may be expected evenat !)rolonged flying (25
Below this altitude, normal
hours a week) up to altitudes cf 60,000 feet.
oxygenation can be sustained with the aid of a special helmet and an elastic
Elastic resitance of the vest may be overcome
vest protecting the trunk.
However, even with this
by the use of an intermittent treathing valve.
device, pressure breathing can only be maintained for a few minutes before
unconsciousness sets in becaus of the pooling of blood in the extended limb
veins.
The adoption for a ful' pressure suit would overcome most of the diffUnfortunately,
iculties encountered in the he met and vast protection method.
however, such *uits, at the pr sent stage of develcpment, are extremely
cumbersome to wear, and the pr blem of internal ventilation has not yet
been entirely solved.
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Herbert, D. C.
1960
INJURY REDUCTION BY THE USE OF SAFETY BELTS IN MOTOR
CARS.
(Snowy Mountains Hydro-Electric Authority, Scientific Service Div.
New South Wales, Australia) Aug. 1960, Rept. No. S.M. 1252
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Hermann, F. von
5-6 1952.

1952

PRONE FLYING

Sailplane and Glider (London),

20(6):

ABSTRACT:
Reports of various German pilots regarding their personal
experience while piloting a plane in the prone position, reveal that in no
case major discomfort was encountered.
A position between kneeling and lying
prone, with the upper part of the body inclined at 30 degrees to the horizontal proved to be the best posture. No fatigue was experienced even after
f!Igbts lasting 6 to 10 hours.
The range of vision was found to be considerably vider than in the sitting position. Only one pilot stated that the
location of the head far in front of the center of gravity of the aircraft,
involved angular accelerations which were felt unpleasantly in' acrobatic
flying.
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Herrick, R.M.
1959 ANIMAL BEHAVIOR EQUIPMENT FOR BIOSATELLITE
'U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR76

Feb.

17,

1959

ABSTRACT: This report describes equipment that was developed under the AMAL
biosatellite project. The equipment, which was designed for use with rats,
consists of the following: a prototype rat performance capsule, a restraining
vest, electrodes for skin implanation, an instrument that will both deliver an
electrical shock to a rat and transmit the rat's electrocardiogram to suitable
recording devices.
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Herrington, L. P., H. Lamport; & E. C. Hoff
TRANSMISSION FACTORS IN ANTI-"G" SUITS.

1942
(Yale)

ANALYTIC STUDIES OF PRESSURE
CAM No. 129; 10 Dec. 1942

ABSTRACT:
(a) Directly underneath pressurizing air bladders, the pressure is the
same as in the bladder, irrespective of the surface curvature and friction.
(b) At points removed from the air bladder, skin pressure is proportional to the
curvature of the surface.
(c) When the air bladder is pressurized through a range of pressures to a peak
(acceleratioQ4nd returned to the starting point, ascending and descending
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pressure curves at skin not beneath bladder are different.
(d) This difference is greater as distance from bladder increases.
(e), The difference is greater in proportion to the curvature of the skin.
(f) The greater the friction between cloth and skin, the greatpr these discrepancies should become.
This is "Capstan" type of pressure. Analysis of these factors should permit
design of suits which would depend less on bladder and more on cloth pressure.
Limiting factors would be inequalities of pressure permissable to give proper
physiological effect.
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Herron,

R.D. and T.W. Binion, Jr.
1961
TEST OF THE KAMAN KRC-6M
ROTOCHUTE AT TRANSONIC SPEEDS.
(Arnold Engineering Development Center,
Arnold Air Force Station, Tenn.)
AEDC TN 61-60, ASTIA AD-256 779, May 1961

ABSTRACT: Force and moment data, govenrning loads, and deployment characteristics
were obtained on the Kaman KRC-6M Rotochute.
Limited data were obtained to

determine the effect of rotor geometry. Data were taken at Mach numbers of 0.5 to
1.5 and altitudes of 39,000 ft for rotor tip velocities to 530 feet per second.
The Rotochute was satisfactorily deployed within three seconds under simulated
flight conditions. Governing action was positive both during deployment and at
steady-state test conditions.
(Author)
607
Hersey, 1. 1959
80-81 Feb.,
See also J.

SOVIET BIOLOGICAL EXPERIMENTS Astonautics, 4(2):31,
1959.
Aviation Med., 29:781-84, 1958.

ABSTRACT: A discussion is presented of Russi.r biological experimentation
in space flight since 1949, reported at the Third European Congress of
Aviation Medicine, Louvain, Belguim, in September 1958.
In the initial phase,
animals encapsulated in hermetically sealed cabins were rocket-flown to
heights of 100-210 km. and then ejected for return to earth by parachute.
In the second phase, the capsule was eliminated, and the animal (in a special
high-altitude suit) was separated by catapult from the descending rocket
(at heights of 71-85 km. and of 39-46 km.) and parachuted to earth.
The third phase of the experiments culminated in animal-rocket launchings to
a height of 473 km.
No major physiologic changes that could be regarded
as resulting from acceleration, catapult launching, or parachute descent
from any of the altitudes studied were observed in the animals.
A biological
experiment which met all the conditions of space flight was realized with the
launching of Sputnik II carrying the dog, Laika.
During the crucial period
between launching and the time the satellite was placed in orbit, the animal
was in such a position as to sustain transverse acceleration.
Data about the
_condition and behavior of the animal were successfully transmitted and

-
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received.
Included was information on the effects of acceleration upon the
frequency of heart contractions; the effects of zero-G conditions and
weightlessness; the position of the dog's body in space; changes in the
functional state of the nervous system; and changes in blood circulation
and breathing. No physiologic manifestations of the effects of cosmic
radiation on the animal were discovered.
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Hertzberg, H. T. E., & J. W. Colgan 1948 A PRONE POSITION BED FOR PILOTS.
(USAF AMC Engineering Div., Wright-Patterson AFB, Ohio) Memo Rept. No.
HCREXD-695-71D, 25 June 1948. ASTIA ATI 34088.
ABSTRACT: A prone position bed has been described which in the opihion of
the pilots testing it provides greater comfort for longer periods of time
than present conventional airplane seats. (DACO)
609
Hertzberg, H.T.E.
1949 COMFORT TESTS OF THE PULSATING SEAT CUSHION AND LUMBAR
PAD - AND APPENDIXES I-III (Engineering Division, Air Materiel Command, AMC,
Wright-Patterson AFB, Dayton, Ohio) April 1949, ATI 70599
ABSTRACT:
Twenty-one persons were employed in comfort tests made on the pulsatLa
seat cushion and lumbar pad. The assembly was adjusted for individual comfort.
Group I sat on the cushion assembly until fatigue was experienced, at which time
cushion was made to pulsate. Pulsations were maintained throughout the test for
Group II.
The subject was asked periodically during the test the degree of discomfort which he experienced, and, at the conclusion of the test, his evaluation
of the cushion. All subjects suffered some discomfort during the test. The
cushion was considered by 14 persons to be an improvement over existing accomoda
tions. Four thought it was fairly good, but not sufficiently helpful to install
in an airplane. The remaining three believed it had no value. It is concluded
that the cushion assembly does help to relieve discomfort, but does not eliminate
it.

blO

Hertzberg, H.T.E. & Gilbert S. Daniels 1949 HAMOCK FOR THE B-36 AIRPLANE
(Aero Medical Laboratory, Headquarters Air Materiel Command, Wright-Patterson
Air Force Base, Ohio) Serial No. MREXD-720-143
October 27, 1949
ABSTRACT: This is a report on a sleeping hammock for intermittent use of the
stand-by crew in the forward compartment of the B-36 airplane.
Experiments
using the hatnmock were conducted and it was found that it is possible to construct
and install two hammocks for the B-36 airplane which will provide comfort while

retaining rapid demountability and small bulk when stowed
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Hertzberg, H.T.E., Daniels, G.S., and Churchill, E.
1954
ANTHROPOMERY
OF FLYING PERSONNEL.
(Wright-Patterson AFB, Ohio) WADC- TN Rept. 52-321,
September 1954
ABSTRACT: Body size data for 132 measurements of over 4,000 AF flying
personnel are presented.
OrganIzation of the survey is briefly discussed and
the techniques of measurement are illustrated by photographs for the benefit of
other anthropologists.
Both diametral and surface measurements are included.
Dimensions are given in both centimeters and inches. A Glossary and Bibliographl,
are included.
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Hertzberg, H. T. E., Emanuel, I. and M. Alexander
1956 THE ANTHROPOMETRY
OF WORKING POSITIONS.
I.
A PRELIMINARY STUDY.
(Wright Air Development
Division, Wright-Patterson AFB, Ohio)
Rept. No. WADC TR 54-520, ASTIA
AD 39 439, August 1956.
ABSTRACr: Measurements taken on forty adult males to ascertain new bodysize data for various representative working positions. The positions
include standing, kneeling, crawling, and prone positions.

613
Hertzberg, H.T.E., C.W. Dupertuis and I. Emanuel 1958 STEREOPHOTOGRAMMETIy
AS AN ANTHROPOMkTRIC TOOL.
(Wright Air Development Center, WrightPatterson AFB, Ohio)
WADC Technical Report 68-67,
ASTIA AD-150964,
February 1958
ABSTRACT: This paper briefly reviews previous biological applications of
sterophotograinmetry, and outlines with illustrations the present procedures
used to draw human body contours at 1/2 inch intervals.
It compares the
dimensions derived from'plotted profiles with those taken by hand on the
subjects themselves.
It discusses the utility of stero data for special
anthropometric purposes, ans mentions further applications for other biologic4
sciences
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Hertzberg, H.T.
POTENTIALS.

1959
THE ANTHROPGMETRIC SURVEY: ITS MILITARY AND COERCMAL
(Committee on Anthropometry, AGARD, NATO.)
November 1959

ABSTRACT: The design range of a population cannot be adequately known without
sound anthropometric data on that population. Design from anything less
becomes guesswork. This is the major reason for taking a large number of body
dimensions in an anthropometric survey; the resulting knowledge of overall
body proportions, both standing and sitting, makes it possible to design
general items for either type of endproduct, thus greatly increasing the value
of the survey.
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Hertzberg, H. T. E.
1960
DYNAMIC ANTHROPOMETRY OF WORKING POSITIONS.
(Behavioral Sciences Lab., Aerospace Medical Div., Wright-Patterson AFB,
Ohio) Proj. 7222; ASD TR 61-90; ASTIA AD-263 715
See also Reprint Human Factors Pp. 147-155, Aug. 1960
ABSTRACT: This paper provides a review of the principles and procedures of
workspace design for engineers. It emphasizes that human body size, anthropometry,
and muscle force capability, biomechanics, are both essential for the efficient
sizing of equipment. The proper method of workspace design, the 'design limits
concept', is described and the fallacy of the 'average man' concept is demonstrated
General methods of gathering body size, strength data are outlined, and major
information sources noted. The author's ideas on humao muscle strength in the
weightless state are included. (AUTHOR)
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Hertzberg, H. T. E.
1961
NYIL4h NET SEAT FOR A MODIFIED RB-57 AIRCRAFT.
(lUAF Behavioral Sciences Lab., Wright-Patterson AFB, Ohio)
Proj. 7222, Task 71749, ASD TR 61 206, Dec. 1961.
ABSTRACT: "A light-weight, adjustable, easily demountable net seat for
persons who must operate in cramped quarters is described. Tests lasting
for more than a year in a modified RB-57 have shown the seat to be fully
satisfactory. Design drawings and photographs of the method of installatiot,
are included." (Tufts)

______
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Hess, J. L.
1956
THE APPROXIMATION OF THE RESPONSE OF THE HUMAN TORSO TO
LARGE RAPIDLY APPLIED UPWARD ACCELERATIONS BY THAT OF AN ELASTIC Rii) AN•1
COMPARISON WITH EJECTION SEAXT DATA.
(Douglas Aircraft Co., Inc., El Segundo:
Calif.)
Rept. No. ES 26472; ASTIA AD-125 558; 26 Nov. 1956
ABSTRACT: It has been noticed that when the human body is subjected to very
rapidly applied accelerations, the accelerations at points of the body can be
considerably larger than the maximum value of the applied acceleration.
This
paper considers the case when the acceleration is applied along the line of
the spine from seat to head as in ejection from aircraft and attempts to
approximate the motion of the human torso under these conditions by that of
an idealized, one-dimensional, visco-elastic structure.
The simple case of a
homogeneous elastic rod is discussed in detail and its predictions compared
with ejection seat data. The extensions to more complicated visco-elastic
structures are discussed.
It is concluded that the elastic rod is a fairly
good first approximation, but that it is not sufficiently exact to be used in
making quantitative predictions.
It is also concluded that more complicate
structures will require more and better data for their evaluation.
(AUTHOR)
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Hessberg, R. R., Jr.

1961

ESCAPE FROM HIGH PERFORMANCE AIRCRAFT.

(In

Gauer, 0. H. and G. D. Zuidema, eds., Gravitational Stress in Aerospace
Medicine)
(Boston:
Little, Brown, and Co., 1961).
Pp. 160-164.
619
Hetharington, A.W.'
RECENT STUDIES OF HUMAN REQUIREMENTS IN HYPERSONIC ESCAPE. (Directorate of Life Sciences Hdq., Air Research and
Development Command, Andrews AFB, Washington, D.C.)

620
Hetzar, W. 1939 DIE TRAUMATISCHEN SCHADIGUNGEN DER BANDSCHEIBENNAHEN
WIRBELKdRPERABSCHNITTE
(The Traumatic Injuries of the Intervertebral
Discs of the Vertebra Body SecLion)
Deutsche Zeitschrift fir Chirurgie (Berlin) 252-396
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621

..Heymans, R.J. & R.H. Stanley
S.A.E. Preprint. no. 750

1956
CREW SURVIVAL IN THE JET AGE.
9-12-April 1956

ABSTRACT: Mere escape from a disabled aircraft does not necessarilyquarantee
survival., Of the many factors influencing crew survival in military aircraft,
this discussion will limit itself to the problem of survival during the following abandonment of distressed jet aircraft. The assumption is made, in keeping
with this nation*s tradition, that the life of the crew is worth saving,
irrespective of cost.
The problem of survival following abandonment of the aircraft is two-fold.
First, there is the problem of physical escape; secondly, there is the problem
of prolonging life until complete 'rescue can be effected. The problems of modern
war are global in nature, and in many instances our problem of survival following
successful escape is ,as great or greater than the escape itself. To look at the
problem of crew escape without concerning ourselves with the chances of ultimate
survival would manifestly be a narrow viewpoint.
In each of the following fields the designer of the escape device can materially
influence the crewman's chances of survival and restoration to useful duty.
A. Incapacitation
B. Separation from aircraft
C. Air Blast effects: 1) physical injury, 2) loss of equipment
D. Linear and angular accelerations
E. Avoidance of the Aircraft. (Tail, Landing Gear, etc.)
F. Oxygen and pressure supply
G. Avoidance of enemy action
H. Parachute opening
I. Impact with earth's surface
3. Drowning
K. Exposure, Hunger, Thirst
L. Commnications
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Hicks, W. E.
1951 SAFER SEATING
Aeronautics 24(4):36-37, May 1951
also, J. Aviation Med. 23(l):94.
ABSTRACT:

In a' typical severe plane crash, complete crumpling of the fuse-

lage extends roughly halfway back along the inhabited portion. The only
occupants who can escape without more than, minor injuries are those in the
intact part of the fuselage.
If they are stowed immovably, the only
question is if they can endure the shock of deceleration.
Properly. supported,
they can stand brief deceleration up to 40 g, the force achieved by a
moderate-sized airliner moving 205 mph at time of impact.
The fore part
of the fuselage cushions the shock to the rear part, so that occupants (if
adequately supported) have a good chance of survival.
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In a crash a person held by a lap strap simply folds up like a Jack-knife-From a sample of men and women passengers it was
if nothing is in the way.
computed that for complete haed clearance of the seat in front of the
The path of the
passenger, 40" separation between seats is necessary.
head in swinging forward and down is not a circular arc about the hip joints
but a spiral curling inwards, due to flexure of the spine. At the same time,
as the trunk swings forward there is a powerful force tending to straighten it.
It would be wise to allow another inch for this and for any forward slidins
of the body in spite of the lap strap. No allowance has been made for the
At least, there
upward swing of the legs (about 12" allowance needed).
seat-back.
of
the
should be no sharp bottom edge
With a backward-facing seat, the lap strap is not essential but would help
The headrest should be adequate;,
prevent side-slipping in a "cartwheel" crash.
In a 40 g crash, the headrest must yield at least as great a
ly padded.
distance as the initial separation between it and the head (60 cm. if the
A carefully designed seat could be
passenger is leaning well forward).
made to give this much but would weigh much more than any present-day seat.
To realize its full worth, the backward-facing seat requires some simple'
shoulder or body harness; with it, there need be only a few inches of give
Nothing elaborate or of great strength is necessary.
in the headrest.
Air line operators have fought shy of backward-facing seats because they
Al evidence points, however, to public indifference
fear public disapproval.
And they are hardly likely to be frightened by anything
on the subject.
that will increase the probability of survival in case of an accident.
(Journal of Aviation Medicine 23(l):94, Feb. 1952)

623
(Presented
ADVANCES IN AIRCRAFT STRUCTURAL DESIGN.
1952
Hill, G. T. R.
at The Third Anglo-American Aeronautical Conf., Sept. 1951) (London:
The Royal Aeronautical Society, 1952)
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1957 EVALUATION OF THE TORSO-HEAD RESTRAINT SYSTEM AND THE
Hill, J.H.
INTEGRATED HARNESS RESTRAINT SYSTEM UNDER CONDITIONS OF ACCELERATION
Letter Rept. TED-ADC-AE-5209;
(U.S. Naval Air Dev. Ctr., Johnsville, Pa.)
Serial 2621; 2 April 1959

-

2,674-

625
Hill, J. H. and J. L. Brown
1958
COMPARATIVE EVALUATION OF A STANDARD
FACE CURTAIN AND AN EXPERIMENTAL D-RING LOCATED ON THE SEAT FRONT AS
MODES OF ACTUATING EJECTION DURING EXr'OSURE TO ACCELERATION: LETTER
REPORT CONCERNING
(Aviation Medical Acceleration Lab., Naval Air Development Center,
Johnsville, Pa.),
Proj. TED ADC AE-5205
Rept. no. MA-3-3585
5 Mlay 1958 ASTIA AD 257
519
ABSTRACT: A comparative evaluation is presented of a standard face curtain
and an experimental D-ring located on the seat front as modes of actuating
ejection during exposure to acceleration. The results are presented
graphically in two forms. The time measures for both the successful and
the unsuccessful attempts to eject are considered together in one distribution. The harmonic mean reaction time (the time required to, initiate
the ejection procedure) and the harmonic mean action time (the time
required to perform the ejection procedure) are, presented for the two
ejection controls under each orientation as a function of the G level.
The action times, however, are consistently shorter for the D-ring for
all the orientations of acceleration. It may be concluded that for ease
of access during exposure to sustained accelerations in the orientations
which were investigated, an ejection control located on the front of the
ejection seat is superior to the standard face curtain. (ASTIA),

026
Bill,

J.H. and J.L. Brown

1958

A COMPARATIVE EVALUATION OF TWO EJECTION CONTROLS:

THE STANDARD FACE CURTAIN VS.

SEAT J=jr. A

o

A "D-RING"

LOCATED ON THE FRONT OF THE EJECTION

ed., 29(3):238, March 1958

ABSTRACT: The ability of 5 subjects to perform the ejection procedure with either
the face curtain or an experimental D-ring ejection control was tested in a cockpit mockup mounted on a human centrifuge. The ejection procedure was performed
during positive accelerations of up to 6 g, transverse back-to-chest accelerations
to 5 g, and transverse chest-to-back accelerations to 6 g. The results showed tha4.
.an ejection control located on the front of the ejection seat is superior to the
standard face curtain.
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Hill, J.H. & M.G. Webb
REPORT CONCERNING

1959

PILTYr'S ABILITY TO ACTUATE EJECTION CONTROLS; FINAL

(U.S. Naval Air Development Center, Johnsville,
ASTIA AD 257 520
.. --

Pa.) NADC-MA-LR 75

Feb. 5,

1959

ABSTRACT: The purpose of this study was first to determine the effect of accelera.tion--on-a-p lotsLtabi1tty--to•-a-uate-hMeejection controo s
two makes of
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ejection seats, the McDonnell-Stanley seat equipped with an experimental torsohead restraint system and the Martin-Baker G-5 seat with the integrated harness
restraint system. It was also an objective of the study to determine the degree
to which the Mark V exposure flight suit and Mark IV (Goodrich) and the AX-83
(Arrowhead) lightweight full pressure flight suit impeded a pilot in the actuation
of the ejection controls whem compared to his performance while wearing the summer
flight suit. The results indicate that a pilot, under conditions of acceleration,
may not be able to reach either the face curtain or the D-ring. Any encumberances
such as an exposure suit or a full pressure suit will decrease the probability
Failure of the canopy to jettison upon operation
of his succesiful ejection.
of ejection control and the subsequent requirement for use of the arnergency
actuation control will further decrease this probability if he is wearing an
inflated full pressure suit.
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'll,

J.H.
1959 EVALUATION OF THE TORSO-HEAD RESTRAINT SYSTEM AND THE INTEGRATED
HARNESS RESTRAINT SYSTEM UNDER CONDITIONS OF ACCELERATION; final letter report
concerning (U.S. Naval Air Development Center, Johnsviile, Pa.)
ASTIA AD 257 375.
NADC-MA-LR80, April 2, 1959.

ABSTRACT: A model F4H-l aircraft ejection seat equipped with the torso-head
restraint system was installed on the 50-foot centrifuge and an investigation
was carried out to determine its ability to restrain the pilot under conditions
of sustained and fluctuating patterns of acceleration to simulate emergency
For sustained acceleration, the play in the head restraint system
conditions.
would be excessive in in-flight emergency with a lateral acceleration of 4 G.
For the fluctuating acceleration runs made, the rcstraint was adcuate but the
The MarLin-Baker
acceleration levels were below in-flight emergency levels.
G-5 seat integrated harness-restraint system was tested in a similar manner
It proved to be adequate for the
except that no fluctuating patterns were used.
positive and transverse chest-to-back runs made but totally inadequate for transverse back-to-chest and lateral runs made.
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Hill, J.H. & M.G. Webb 1959 TORSO-HEAD RESTRAINT SYSTEM FOR THE MODEL F4H-l
AIRPLANE;
final report concerning
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR77 Feb. 20, 1959
ASTIA AD 257 374
ABSTRACT: A st,•dy was conducted to evaluate an experimental torso-head restraint
This study
system to be used in the flight tests of the Model F4H-I airplane.
was concerned with the adequacy of the restraint offered by the system with
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Three
respect to protection of the pilot during exposure to acceleration.
might occur
whicb
conditions
extreme
representing
patterns
specific acceleration
in the
determined
Also
investigated.
were
tests
flight
the
of
during the course
rudder
course of the study was the ability of subjects to operate the stick and
pedals, the aircraft drogue chute, and both ejection controls under these conditions
of acceleration while using the torso-head restraint. Results indicated that,
to the degree that the conditions of flight of the F4H-l were simulated in this
study, the pilot will be adequately restrained by this seat and restraint system
and will be able to operate the stick control, rudder pedals, drogue chute control,
and the ejection controls under actual flight conditions.,

630
PHYSIOLOGY OF SAFETY BELTS AND HARNESSES
1947
Hitchcock, F. A.
(Ohio State University) 9 Oct. 1947
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Hodell, C.K. & A.H. Rosner 1957 EJECTION SEAT TESTS CONDUCTED ON THE 10,000
FOOT AERODYNAMIC RESEARCH TRACK AT EDWARDS AIR FORCE BASE
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 52 63;
ASTIA AD 142 103
Nov. 1957.
ABSTRACT: Eight ejection'seat tests were conducted on the 10,000 ft. track from
Dec. 1949 to July 1950 to analyze the resultant trajectories of' the ejection
seat and the acceleration forces imposed upon a dummy subject. The cockpit mockup
was designed to simulate the forward cockpit opening of the XF-89 airplane with
Instrumentation in the test carriage consisted of a complete
canopy removed.
telemetering recording system which transmitted intelligence via a mobile transmitter to receiving and recording equipment at a fixed station and a carriage
Results
motion recording system from which carriage velocity was obtained.
indicate that ejection accelerations were not accurately determined because
acceleration rocket burnout occurred at or near station of seat ejection, and
the test vehicle porpoised because of clearance between vehicle sLippers and
The elastic structure of ejection seat and test vehicle, and scretchrailhead.
ing of harness assembly which held dummy in ejection seat also prevented accurate
The deceleration forces imposed on the vehicle and seat were of
measurements.
such high magnitudes that in-flight seat trajectories could not be simulated,
The seat should be ejected in a state of zero acceleration.
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Hodgson, V.R., L.M. Patrick, and H.R. Lissner
1963 EXPERIMENTAL RESPONSE
OF THE SEATED HUMAN CADAVER TO ACCELERATION AND JERK WITH AND WITHOUT
SEAT CUJSHIONS.
(Biomechanics Research Center, Wayne State University)
June 1963
ABSTRACT: This paper describes tests conducted on three cadavers in the seated
position and accelerated in the caudocephalid direction, with 18 G jerk
acceleration and jerk amplitudes to 2600 G's per second.
Spring seats were
used to observe effect of cushions.
Experiments were conducted on a 120'
vertical accelerator mounted in an elevator shaft.
Strain gages were mounted
on various vertebrae and accelerometers attached to the seat, and on crest of
ilium, sternum and head.
Each cadaver was restrained with head, arm, leg,
shoulder and seat belts.
The objective was to determine the effect of a jerk
and cushion noticed on the response of a cadaver at various levels of acceleration, on the response of the human cadaver as a spring mass system, and on
strain in the vertebral column. A number of conclusions were made; among
these that no cushion is better than any cushion; jerk causes overshoot of
strain or acceleration of increase almost linearly up to a maximum value
dependent upoa the mean acceleration, the degree of overshoot of acceleration
on the body increases in seventy with distance from the seat, and this overshoot is most severe and critical in some locations in the posterior parts
of the vertebree due to process interference during caudocephalid loading of
the vertebral column. (CARI)
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Hoerner, S.F., H.L. Anderson, O.J. Ritland
1949 TRAJECTORY OF EJECTION SEATand APPENDIXES I-Ill (MEMORANDUM REPORT) (Air Materiel Command, Engineering
Div.. Dayton, Ohio) Oct. 1949, AT! 72212
ABSTRACT: A study was made to determine the causes for the discrepancy betveen
the seat trajectories observed in flight tests and those predicted by published
methods. An examination 'of two published methods indicate that the results
agree essentially, but that neither takes into account the aerodynamic lift
of
the seat. The theory is extended to include the effect of this lift.
Using the
TF-83 fighter, a number of secondary factors were investigated as to their
effect on the clearance between the seat and the airplane.
The variation of
clearance against speed, angle of flight path, altitude, angle of the ejection
rails, weight of the seat, catapult speed, drag coefficient, lift
coefficient
and size of the airplane were considered. The discrepancy between the TF-80
flight tests and simple theory can be attributed in a large part to the neglect
of the lift force acting on the seat.

634
Hoffman, D.H.
Aviation Week

1961 TRI-iXIAL AIRLINE SEAT LIMITS ACCELERATION
July 24, 1961.
Pp. 95-100.

ABSTRACT:
New airline transport seat that responds like n shock absorber to
ground impacts has been designed to protect passengers from injury or death
in survivable accidents.
The "tri-axial acceleration seat" uses controlled
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movement to dampen the peak g forces imposed on a passenger during sudden
stops.
The rearward facing seat, contoured to furnish protection on three
sides, also would distribute impact g forces over a passenger's entire body,
sparing skeletal joints and vital organs from unendurable pressures.
.To obtain such resistance, the new seat would:
(1) Automatically place
reclining passengers in a more upright position to boost their acceleration
(2) Move with respect to the fuselage so as to absorb peak accelerations
(3) Consist of a metal shell foundation suspended from the cabin
ceilinr and attached to the cabin floor

-toleranct,.
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E.
1948 TRIGGER MECRANISM - PILOT'S JETTISON SEAT - P-84 - LOAD TEST
(Republic Aviation Corporation Farmingdale, New York, Engineering Research
Section)ERMR-775, 20 July 1948, ASTIA ATI No. 45176

Roffman,

ABSTRACT: A series of load tests were conducted to determine the handle force
required to Operate the jettison seat catapult trigger in a F-84 fighter. The
mechanisms tests were mostly installed on a production seat modified in the
Engineering Research Laboratory.
It was found that the cable installation in
one of the installations was unsatisfactory because of the excessive handle
loads required in operation. On the other hand,
the installations SK-30-8434
and 8431 were satisfactory in operation. All linkage mechanisms tests yielded
satisfactory results. A curve of handle force vs trigger load for the seat
trigger mechanism is plotted, and a photo shows an alternate cable routing, which
proved unsa tis fac tory
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Hoffmann, E. 1948 SEAT-PILOT'S JETTISON F-84 EJECTION TESTS (Republic
Aviation Corp., Farmingdale, N. Y.) July 1948, ATI 45303.
ABSTRACT: Operational tests were made on a modified pilot's jettison seat
assembly ejected from an F-84 fighter by means of a T4EI catapult.
Upon
ejection, the seat was propelled upward and, when clear of its tracks and
the extended catapult, began to rotate forward about its center of gravity.
While rotating rapidly, the seat rose approximately 35-ft in the air and
passed over the tail. The seat landed approximately 10-ft behind, and in
line with th. tail. Rotation of the seat was caused by the moment arm
between the CG of the loaded seat and the point of attachment of the catapult
to the seat.
No apparent structual damage was incurred by either the seat
or the cockpit.
Motion pictures show that the seat suffered no interference
as it left the airplane.
It is recommended that action be taken to reduce
the excessive load required to operate the pilot's release handle.
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Holcomb, G.A.
1959
THE APPLICATION OF BASIC HUMAN ENGINEERING PRINCIPLES
TO A COCKPIT DESIGN.
(Paper, Meeting of Aero Medical Association,
Statler Hilton Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: Basic human engineering data have been available many years which
would have enabled the designer-engineer to achieve marked improvement in cockpit layout and composition. A fundanmental requirement is the placement of
a cockpit design control in the hands of one authority, trained in basic human
engineering practices.
Engineering personnel are required of this authority in
order to maintain these otandards in terms of practical mechanical consideration.
A second requirement is relaxation of dated specification which may lag from 3
to 5 years behind the needs of that particular weapon system. The third requirement is the ability to establish cockpit design under the Weapons System concept.
Engineering and product design personnel, with no formal training in experimental
ot engineering psychology, made radical departures from existing cockpit design
practices, in the design of the A3J cockpit. This was accomplished essentially
using previously qualified components and making full use of existing data
compiled by recogniced experimentalists.
Design was then given to the engineering psychologist for refinement. Final alterations in control placement resulted
from the continuing application of task and link analysis techniques.
Design was
proven for full pressure suit operation by live evaluation. Slides and motion
pictures of the new cockpit will be shown. (J. Aviation Med. 30(3):188, March 1959)
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Holcomb, G. A.

1960

THE DEVELOPMENT OF AN AUTO-ADJUSTING AND POSITIONING

SINGLE DISCONNECT UPPER TORSO RESTRAINT HARNESS FOR THE B-58 ESCAPE CAPSULE
(Paper, 31st Annual Meeting of the Aerospace Melical Association, Americana
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
ABSTRACT: The requirements for harnessing air crewmen in long range bomber
aircraft utilizing escape capsules differ greatly from the requirements of
shorter range aircraft using open ejection seats.
In long range aircraft, the
harness must not introduce excessive fatigue and must not require excessive time
to adjust and don.
Escaoe capsules must have superior restraint capabilities
since there is no wind blast to assist in distributing the deceleration load on
the torso. All of the upper torso deceleration must be restrained by the harness.
The harness is engaged by a single connect point. All sizes airmen between 5
percentile and 95 percentile may use the same harness without adjustment.
This
prevents misadjustment of the harness, which -ight cause localized loading on
torso areas incapable of withstanding these loads.
When used in conjunction with

the inertia reel, to protect the airman from sudden deceleration of the aircraft,
it automatically positions itself on the upper torso. When used aws a torso positioning device for escape in conjunction with the powered portion of the inertia

-
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reel it also automatically positions itself on the upper torso. The harness
provides superior lateral restraint and together with the lap belt provides
approximately 35 per cent more bearing area on the torso than present operational
harnesses.
Approximately seventy-five operational Air Force crewmen have been
classified as to anthropometric types and have demonstrated emergency procedures
wearing the harness.
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1945
A SURVEY IN SEATING.
Hooton, E.A.
(Boston: Heywood-Wakefield Co., Harvard Univ.,
See also USAF Tech. Report 5501.

1945)

Includes three sections: Survey of body measurements relative to
ABSTRACT:
dimensions of seats; notes on variations of the curves of the spine in standing
and sitting; and a survey on the curves of the spine in the sitting position.
Light measurements were taken on each of 3,867 (1908 females 1959 males) between
A descripages 17 and 89, stated to be representative of the U.S. popula'ion.
tion of the measuring chair, the contour sand mold chair, and recommended seating
dimensions are given.
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Holcomb, Galen A. 1961 B-58 CAPSULE DPOP TESTS TO DETERMINE LOAD FACTORS
PRODUCED ON VARIOUS SOILS
Rept. No. 1318; June 1961.
(Stanley Aviat.Corp., Denver, Colorado)
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Holcomh, C.A.
1961 INVESTIGATIONS TO DETERMINE HUMAN TOLERANCE TO ABRUPT
ACCELERATION IN CAPSULE SYSTEMS
Paper, 32nd Annual Meeting, Aerospace Medical Association, 24-27 April 1961,
Chicago, Ill.

ABSTRACT: Landing impact effects are one of the ma.4or physiological problems
of capsule systems in general, whether they by atmospheric or space vehicles.
Published human tolerance allowables are basically unuseable when evaluating
the accelerations produced'by impact with the earth's surface, since the
accelerations measurtd on a human subject, in most cases, are of shorter
duration and hig.er rates-of-onset than the allowables describe.
Approximately
150 human experiments were undertaken to determine tolerability.
Subjects were
dropped on concrete, dirt and sand from hPights ranging from 9'9" to 12'0" at
drift velocities up to 23 mph, while strapped in a production type escape capsule
Accelerations up to 83 G's were recorded on the subject's sternum.
Aerospace Medicine 32(3): 234-235, March 1961)

-
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1962 B-58 CAPSULE DROP TESTS FROM STANLEY MONORAIL
Holcomb, G.A.
(Stanley Aviation Corp., Denver, Colo.) No. 1376; 10 May 1962.

643
CAPSULE ESCAPE AND SURVIVAL SYSTEMS.
1962
Holcomb, G., et al.
(Paper, NATO Hqs., AGARD 12 General Assembly, Paris, France,

11-12 July 1962)

644
CONSTRUCTION PRINCIPLES FOR EJECTIOt4 SEATS
1959
Holmoqvist, N.B.
Medd. Flyx Navalmed Namnd 8(2):7-12

645
1954 THROMBOSIS OF DEEP LEG VEINS DUE TO PROLONGED SITTING.
Homans, J.
New Eng. J. Med. 250:148
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Hopkins,

Charles 0., Donald K. Bauerschmidt,

M.J. Anderson

1960

DISPLAY AND

CONTROL REQUIREMENTS FOR MANNED SPACE FLIGHT
Contract No. AF 33(616)-6033 ASTIA AD 242 572
WADD TR 60-197
ABSTRACT: A study was made of the display and control requirements for a manned
orbital vehicle of the "space-ferry" type. The mission included ground launch,
rendezvous with a satellite station already in orbit, re-entry into the earth's
atmosphere, and landing at a selected base on earth. Display and control requirements were determined for vehicle attitude control while in orbit, orbital plane
change, minimum energy transfer between circular orbitsat different altitudes,
and de-orbit for re-entry into the earth's atmosphere. Displays, controls, and
Representations of
control panels were designed to meet these requirements.
these displays and controls were constructed and incorporated into full-scale
mockups of cockpits for two alternate display and control systems

647

......

Horowitz, M. W., and C. F. Wells 1958 ANALYSIS OF COCKPIT MOTIONS NEEDED
FOR OPERATIONAL PLIGHT TRAINERS (Educational Research Corporation,
Port Washington, New York, 1958) Report No. 20-OS-51.
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Hovgard, P.E.
SAFETY.

COMMENT ON BIOMECHANICS
1944
Mech. Engna. 66:613-614.

-

A NEW APPROACH TO AIRPLANH

It would be a fallacy not to recognize the importance of this subABSTRACT:
ject.
Flying requires absolute coordination of mind and body, and aircraft
The airplanes are built to
must be designed to protect this coordination.
withstand stresses and strains; the human body is not so designed and must be
protected in every possible way.
The author suggests changing passenger seating so that the person faces the
This would protect him in case of sudden jolts. Moreover,
tail of the plane.
it may be that the trouble with the poorly designed instrument panels now in
In
use is that the engineer has failed to recognize the normal sight paths.
and
figure
the
human
of
limitations
the
everything it is necessary to recognize
them.
to compensate for
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1949 ANALYSIS OF THE FREE-FLIGHT CHARACTERISTICS OF THE F-86A
Howard, J.R.
(Fighter) Pilot and Pilot's Seat Combination (North American Aviation, Inc.,
Los Angeles, Calif.) NA-49-1158, Dec. 1949, ATI 73 631
ABSTRACT: The stability of the pilot and pilot's seat combination after ejection
from the F-86A fighter was studied. The data used were obtained from low-speed
wind tunnel force tests of a 1/2-Scale model of the pilot and pilot's seat
Results indicate that with a headrest drag-flap installation the
combination.
pilot-seat'combination oscillates about a Fosition with the pilot's back parallel
to the relative wind at all speeds. Without the headrest flaps, the seat and
the pilot tumbled forward at about 2 revolutions per sec at all speeds up to
approx Mach No. 0.08, after which the seat oscillates in a similar manner to thect
Adequate clearance of the vertical tail was
of the flapped seat configuration.
obtained for all conditions calculated.

650
STRUCTURAL PROOF rEST OF SEAT, GAS TANK AND BATTERY
1949
Haight, E.C.
(Bell Aircraft Corp., Buffalo, N.Y.) Rept. no. 47-929-167
INSTALLATIONS.
17 February 1949
ASTIA ATI 100 359,
This test was conducted to aid in the C.A.A. certification of the
ABSTRACT:
The helicopter was lifted clear of the floor and leveled
Model 47D-1 helicopter.
An increment of load was applied and the helicopter
for base deflection readtTng.
Balancing was obtained by adding sand bags
releveled for deflection readings.

...
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Deflection readings were taken after each
at the extreme end of the tail boom.
Ultimate
Limit load was removed to obtain set readings.
increment of loading.
47D-1
Model
the
that
it was concluded
load was then applied. After the test,,
loads
design
ultimate
the
carried
seat, gas tank and-battery rack installations
gas
seat,
the
by
it
on
imposed
loads
the
carried
The fuselage
satisfactorily.
also
was
fuselage
and
installation
seat
The
satisfactorily.
battery
tank, and
structurally satisfactory for passenger weights of 200 pounds each.
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1932 GEVAREN VAN HET VLIEGEN MET SNELLE VLI7GTUIGEN
Hubach, J.C.
Flying in Fast Airplanes from Medical Viewpoint)
Geneesk. Tildschr. Ned, -Ind. (Jakarta) 72: 98-105

(Dangers of
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1961 COCKPIT RETENTION AND PARACHUTE SUSPENSION GARMENT
Huettl', G.
(Dept. of-Navy, Bureau of Naval Weapons, Airborne Equipment Div.) Contract
NOw 60-0053, Final Engr.' Rept., Oct 27, 1961 ASTIA AD 269 824
ABSTRACT: Cockpit retnetion and. parachute suspension flight clothing which can
distribute high acceleration forces over large areas of the body was studied
It was
to reduce injuries occurring in present day high performance aircraft.
found that a flexible, inelastic nylon-netting garment could be utilized in
By crossing the fibers
distributing acceleration loads over the body torso.
of a material over each other and' biasing them at 45 degrees to the external
This containment
load, a Chinese finger grip containment action can be developed.
action (axial compression load) is applied when acceleration forces are applied
to the cockpit seat or the risers. Several restraint garments were constructed
for evaluation. Hip and shoulder restraint straps were integrated into the
netting pattern for attachment to the risers and cockpit seat. The final
garment had a cover and liner for additional comfort and ease of donning and
(Author)
doffing.

653
NDOCTRINAION OF 14TH AIR FORCE
1945
Hull, W.E. and G.C. Knowlton
(War Dept., Air Forces)
PERSONNEL IN G-TYFE EQUIPMENT.
12 April 1945
TSELA-3-696-511,
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Hull, Wayland E. & Vistor Buillemin, Jr. 1946 EJECTION SEAT DISkACEMENT TIMER
Air Maieriel Command, Engineering Div., Dayton, Ohio) Serial No. TSEAA-695-66B
ASTIA ATI 119 945
ABSTRACT: A device has been designed and constructed by the Aero Medical
Laboratory of the Engineering Division which is used to record photographically
the data necessary to calculate velocity of ejection of the experimental ejection
seat. This device has the following characteristics: (a) A photographic record
is made of the linear travel of thc seat by the method described in Appendix I.
(b) A time scale is recorded alotgside the displacement record.
(c) Velocity of
seat travel is determined from these reoords, i.e., distance of seat travel per
unit time. (d) The system is capable of determining velocities with an accuracy
of + two per cent to 100 feet ner second. The device was found to be simple,
rugged, and adequate for the purpose.
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Hunsicker, Paul A. 1955 ARM STRENGTH AT SELECTED DEGREES OF ELBOW FLEXION
:Aero Medical Laboratory) Contract No. AF 18(600)-43 Project No. 7214
WADC TR 54-548
ASTIA AD 81792
ABSTRACT: A selected summary of the strength testing literature forms the first
part of this study. This is followed by a listing of the modifications that had
to be made on the Kinematic Muscle Study machine as a result of exploratory
testing. The major portion of the investigation is concerned with the results
of testing 55 young men on 60 arm strength tests in the sitting position and
60 in the prone position. Percentile tables and figures depicting arm strength
in relation to degrees of elbow flexion are included. Recommendations for further
use of the Kinematic Muscle Study machine are offered.
S¢56
Hunsicker, Paul A.- 1957 A STUDY OF MUSCLE FORCES AND FATIGUE
(Wright Air Development Center, Wright-Patterson Air Force Base, Ohio) WADC
Technical Report 57-586 Contract No. AF 33(616)-3461 Project 7214;
Task 71727 December 1957
ASTIA AD 131 087
ABSTRACT: The first phase of the research deals with the strength test results
taken on 30 subjects covering 120 strength tests. The subjects were seated in
a simulated pilot-seat and six movements were tested. The results are presented
in percentile tables and graphic form. The next part of the study involves data
on 25 subjects who were tested to determine the amount of strength possible in
wrist pronation and wrist supinatior.. The final phase of the research gives
information on the strength-decrement over a 42-hour period in which the subjects
were tested hourly. Several recomuendations are offered.
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lHunter, H. N. 1947 EVALUATION OF MARTIN-BAKER AND MY T-2 PERSONNEL CATAPULTS
(U. S. Naval Air Development Center, Johnsville, Pa.)
Rept. TED INA
256005, pt. 2.
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Hunter, H.N. & D.T. Watts
X947
THE EFFECT OF TEMPERATURE ON THE PERFORMANCE
OF THE MARTIN-BAKER MULTIPLE CHARGE EJECTOR SEAT CATAPULT.
(Naval Air Exp. Station) Rept. No. TED NAM 256005, pt. 3, 14 March 1947.
ASTIA ATI 43077.
ABSTRACT: The effect of temperature on the performance of the Martin-Baker
multiple charge ejection seat catapult was investigated.
The Martin-Baker aircraft charges were fired on the ground on a test rig at temperatures of -60 to
+400 C. Decreasing ejection velocity must be considered in selecting a catapult
for a given airplane.
Performance of the charges at -60 to +40 Cis considered
satisfactory from a physiological standpoint.
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Hunter, H.N. & M. Weiss 1953 PILOT'S AB'LITY TO SIMULATE AN EMERGENCY ESCAPE
WITH VARIOUS TYPES OF EJECTION SEATS *.IHILE SUBJECTED TO A FLUCTUATING
ACCELERATION
(U.S. Naval Air Development Center, Johrsville, Paj
NADC-MA-LRl, Nov. 3, 1953
Proj. No. TED ADC AE 6303.
ASTIA AD 54 281
ABSTRACT: To determine some of the difficulties a pilot experiences in operating
an ejection seat under emergency conditions, three types of ejection seats, i.e.,
Air Force "arm rest" upward, Air Force "D-Ring" downward, and Navy "face curtain"
upward were installed, respectively, in the AMAL centrifuge and tests were
conducted wherein pilots were requested to execute ejection procedures under
fluctuating G conditions.
To simulate an aircraft in an uncontrolled condition,
vositive G was varied from 1.5 to 6.5 G at a rate of 8G peS second while the
subject pitched and'or rolled through a maximum angle of 36 . One of the major
faults found in all seats was the difficulty subjects had in retracting their
feet into the stirrups.
Other problems encountered were the failure to properly
operate the face curtAin, fouling of the arm rest, and the straining to reach
the "D-Ring."
Factors affecting the efficient use of the equipment were the
clothing worn and training and practice effects.
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Hunter, H.
1954
EVALUATION OF ANTI-BLACKOUT SUIT WITH PARACHUTE/SAFETY HARNESS
AS INTEGRAL PART; REPORT OF
(Naval Air Development Ctr., Johnsville, Pa.)
Letter Rapt. NADC-MA ser. 2262 of 9 Mar. 1954; TED ADC AS 5202
661
Hunter, M.N. & H.S. Weiss 1954 PILOT'S ABILITY TO ACTUATE F9F-6 EJECTION SEAT
CONTROLS UNDER FLUCTUATING G CONDITIONS
(U.S. Naval Air Development Center, .1Tohnsville, la.) NADC-MA-LR3 Sept. 16, 1954
ASTIA AD 70 757
ABSTRACT: The pilots were requested to execute the maneuvers required in an
F9F-6 ejection sequence upon receipt of a signal during an acceleration stress
pattern. All parts of the seat that were involved with the ejection sequence
and the pre-ejection lever were fitted with microswitches and wired to recoders
so that the t!ime required to complete all maneuvers could be determined. The
acceleration pattern fluctuated the positive G from 1.5 to 7.0 at 5 G/sec while
the subject pitched or rolled to a maximum of 700. The maximum acceleration rate
of change of roll was 5.8 rad/sec 2 and the msaximum acceleration rate of change
of pitch was 4.5 rad/sec 2 . The average time for each maneuver under conditions
which included all test conditions of an emergency escape were: 3.?2 sec-feet
retraction; 1.77 sac pre-ejection movement, and 1.71 sec face curtain actuation.
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Hunter, H.N. 1955 ANTI-BLACKOUT EQUIPMENT VALVES AND FILTERS; EVALUATION OF
ARO EqUIPMENT CO. USAF TYPE M-8 ANTI-G VALVE
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR7 Feb. 23, 1955
CONWIDENTIAL

.663
Hunter, H.
1955
ANTI-BLACKOUT EQUIPMENT, COMPARATIVE TEST AND EVALUATION.
(Naval Air Development Ctr., Johnsville, Pa.) Project TED ADC AE-5201.i;
31 Dec. 1955
ABSTRACT: Both types of suits give the same G protection.
However, the Air Force
suit is made of two ply cotton and one ply nylon while the Navy suit is made only
of nylon. Even though the Air Force uses a fire retardent to treat the cotton,
the cotton nylon combination is more flammable than nylon alone. Due to the additional fire hazards associated with carrier operations, it was recommended by this
laboratory that the Navy continue the use of nylon and not change to a cotton nylor
combination.

-
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Hunter, H.
1955
CONVENTIONAL AND NEW TYPE FLIGHT RESTRAINT EQUIPMENT, EVALUATION OF (Naval Air Development Ctr., Johnsville, Pa.) Project TED ADC AE6301; 31 Dec. 1955
ABSTRACT: The limitation of restraint equipment in present use was determined
during "Jostle Runs" on the human centrifuge, Project TED ADC AR 6303.1.
Pilots
vere exposed to fluctuating G forces of from 1.5 to 7 G at rates of changes of G
up to 8 G/sec. while rolling and pitching 72 degrees.
This simuleted uncontrolled
flight resulted in jostling so severe that bodily injury was inflicted and thus
exposures above this level appeared to be too hazardous to conduct with the present
lap belt and shoulder harness restraint

665
Hunter, H.N.
1955 DEFECTIVE ANTI-BLACKOUT EQUIPMENT; FINAL REPORT ON INVESTIGA.
TION AND TEST OF.
(U.S. Naval Air Development Center, Johnaville, Pa.) NADC-MA-LR6 Feb. 18, 1955
ABSTRACT: A malfunction of the David Clark model JP-9 anti-blackout valve,
serial 20441, was reported and it was examined at ANAL. The valve was disassembled at some time between its removal from the aircraft and Its delivery
to ANAL; therefore,' a true test to determine the cause of the malfunction could
not be made.
The valve was reassembled and tested with the addition of a spring
and piston from a new valve. No operational malfunction was noted during the
test of this reassembled valve
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Hunter, H.N.
1955 DEVELOPMENT OF SUPINE SEAT AND RELATED COMPONENTS
(U.S. Naval Air Development Center, Johnsville, Pa.)
NADC-MA-LR13; 30 Nov.

1955

ABSTRACT: It had previously been reported that pilots could control an F7F-2N
aircraft through turns and dives while supinated 850 from the vertical.
The
supine position of 65 was inveisigated using thS human centrifuge with the head
upright to increase forward visibility. With 65 supinAtion, straining and a
Z-2 anti-blackout suit, the tolerance for all pilots tested (regardless of
unprotected G tolerance) can be raised to acceleration stress conditions up to
7 1; for 30, seconds.

Hunter, H.
1955
ESTABLISHNKET OF A QUALIFIED PROWtIeTrS 1IST FOR TYIiý ZI
(CUTAWAY) ANTI-BLACKOUT SUIT, CONFORMING TO SPE(IFICArION HIMu-S(AE) )8¶
(Naval Air Development Ctr., Johnsville, P4.)
Project TED ADC AE-5203;
31 Dec. 1955
ABSTRACT:
The companies listed have been contacted as possible suppliers for Z-3
(cutaway) anti-blackout suits.
However, they cannot submit samples until AMEL
standardizes the patterns for the four different sizes of suits.
David Clark Co.; Worchester, Mass.
Berger Brothers, New Haven, Conn.
Switlik Co., Trenton, N. J.
Seymour Wallace Co., St. Louis, Mo.
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Hunter, H.
19*55 PILOT'S ABILITY TO ACTUATE COCKPIT CONTROLS UNDER G CONDITIONS
(Naval Air Development Ctr., Johnsville, Pa.)
Letter Rept. TED ADC AE-6303.1;
Serial 9341; 24 Aug. 1955
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Hunter, H.
1955 PILOT'S ABILITY TO ACTUATE COCKPIT CONTROLS UNDER G CONDITIONS
(U.S. Nava! Air Develnpment (½r., Johnsville, Pa.)
NADC-MA-LRll
Aug. 24, 1955

ABSTRACT: Tests were conducted at AMAL to ascertain the relative accessability
of controls in a fighter plane's cockpit when the pilot'is
under acceleratibn
stress.
As a result of these tests, the ejection seat controls of the F9F-6
were found to be easily accessabfe to the pilot wearing full flight gear'and
under fluctuating acceleration stress (1.5 to 7 G).
Flight clothing required for
operation over cold water increases the time of actuation of controls' from 10
to 99 percent, depending on the type of maneuver executed.
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Hunter, H.
1955
PILOT'S ABILITY TO ACTUATE F9F-6 EJECTION SEAT CONTROLS UNDLR
FLUCTUATING G CONDITIONS.
(Naval Air Development Ctr., Johnsville, Pa.)
Project TED ADC AE-6303.1; 31 Dec. 1955
ABSTRACT:
All available ejection systems (Navy, face curtain, upward; Air Force,
arm rest, upward; and Air Force, "D" ring, downward) were evaluated by exposing
Air Force and Navy pilots in full flight gear to fluctuating G.
For upward
ejections both the arm rests and face curtains were accessible to the pilot and

the time required to actuate each under simulated uncontrolled flight conditions

'

was approximately the same.
In emch system the most time-consuming maneuver was
placing the feet en the stirrups.
For down ward ejections the '"b ring was easily
arcessible:
However, the supports to hold the feet down during ejection never
operated properly.
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Hunter, H. & C.F. Gell
1955 INFLIGHT PHYSIOLOGICAL AND PSYCHOLOGICAL REACTIONS
PHASE II.
TO THE SUPINE POSITION.
(Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 100 300;,
TED ADC AE-6300; 31 December 1955

ABSTRACT:
It was determined tha; 65 degrees supination is Lhe maximum angle which
can be provided in a fighter cockpit without sacrificing the single control
system, pilot vision and escape possibility.
At this angle, all
subjects tested
requiring protection withstood 7 G for 30 seconds with the aid of a Z-2 antiblackout suit plus straining.
This acceleration stress was withstood without
peripheral light loss and with little
or no discomfort.
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Hunter, H.N.
1956 ANTI-BLACKOUT EQUIPMENT, DETERMINATION OF LIMITATIONS OF
EQUIPMENT AND PERSONNEL
'U.S. Naval Air Development Center, Johnsville, Paj NADC-MA-LR14 Feb. 3, 1956
ABSTRACT:
Investigations were carried out using the AMAL centrifuge to determine
the maximum anti-blackout protection provided by the Z-2, Z-3, and AF-N antiblackout suits, the full pressure half suit, and the supir.c ,sitions'wlth
the
upper limit of acceleration stress being 6 G for 30 seconds.
The results 'indicated
4
that
Z-) anu Z-2.
AV-N ,'''
.
mml
ýre
,,-""ill
in
efficiency.
The full-pressure half suit caused such discomfort in the range of
5 to 7 psi that the subjects ended the runs evcn though peripheral lights wcre
still
visible.
The supine position alone does not offer Any more protection than
that of either the Z-2 suit plus straining or the full pressure half suit
until
the angle of supination is at least 770.
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Nuuter, S.

1958
CORRELATION CF
FART-BRAIN DISTANCE AND OF SITTING HEIGHT
AGAINST POSITIVE ACCELERATION THRESHOLDS.
(Institute of Aviation Medicine,
RAF, Farnborough)
FPRC No. 1048; ASTIA AD-201 165; April 1958

ABSTRACT:
It is generally accepted that the hydrostatic pressure exerted by the
arterial column of blood between the heart and the brain is proportional to its
length measured in the direction of the applied force.
For brevity, this length
has been called the heart-brain distance.
The purpose of this pilot experiment
was to find out if any simple relationship existad under positive acceleration
(g) between (1) the heart-brain distance and the black-out threshold, and (2)
the sitting
height and the black-out threshold.
Accordingly, 10 unprotected
experienced subjects from the institute of Aviation Medicine carried out a totai
of 674 runs on the humdn centrifuge at Farnborough.
The correlation coefficient
for the heart-brain diatance against the positive g threshold value was found
to be -0.77.
This leads to the deduction that, with a 99 percentage of
certainty, the heart-brain distance is inversely related Lo the threshold.
When the sitting
height was correlated against positive threshold, the
coefficient was +0,01.
No simple functional relationship seems to exist between
these two variables.
(AUTHOR)
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Huntington, J .M.
1959
SELECTED BIBLIOGRAPHY or '.iuAN FACTORS RnPORTS.
(Minneapolis-Honeywell Regulator Company, Aeronau.tical Div.,
Minneapolis, Minnesota) MI Aero Document U-ED 6147, Nov. 25, 1959.
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Hyde,

THE PHYSIOLOGICAL EFFECTS OF ACCELERATION ON RESPIRATION
A. S.
1961
In Bergeret, P., ed., Bio-Assay Techniques for
AND PROTECTIVE MEASURES.
(London,
Human Cetrifuges and Physiological Effects of Acceleratio-.
Pp. 101-106,
Pergamon Press, 1961.) AG.'.RDograph 48.
New York, Paris:

ABSTRACT: Recent, current, and near future experiments defining respiratory
physiology during forward (+ax) acceleration are presented and reviewed.
Areas where more work is needed have been noted.

RESTRAINT. PROTECTION. AN-)
EMERGENCY ESCAPE SYST7EML
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Idomir,
J.

TM-76 MACE LANDING MAT DESIGN
1960
K.
Aero/Space Engineering pp. 28-33, Feb. 1960

ABSTRACT:' A parachute recovery kit with landing mats for shock absorbers is
described for the TM-76 Mace missile.
Two landing mats (pneumatic shock absorbers), one installed forward and the other
aft, reduce the 'descent velocity of the missile from parachute rate of descent to
During final des-.
zero, without exceeding the design limitatiors.of the missile.
cent, the landing mat fairings are released by explosive bolts and the landing$
mats are exposed and automatically inflated to a predetermined pressure by air stow
Shear pin-type orifices are installed
ed in highk-pressure pneuraatic cylinders
The reliability of the recovery
loading.
impact
in the landing mats to control
kit has been de•onstrated and it is now in production by the Air Force.
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STRESS ANALYSIS AND CRITERIA FOR REAR SEAT OF BELL MODEL
1947
Ignasiak, B. J.
Rept. No. 48-050-001, 20 Feb. 1947
(Bell Air:raft Ccrp., Buffalo, N. Y.)
48.
ASTIA ATI 11 037
Bell Model 48 (XR-12) helicopter has provisions for three passengers
ABSTRACT:
Individual seatt, are provided for each passenger and are located behind the pilot
The seats are designed by Bell and Consist of two parts seat bottom
and co-pilot.
an,; -eat back,

whir'.

arLe

permanently attach

t.

structure.

•jpnt

The seat pan is of convpntional 'design and the seat back is an .032 reinforced,
stiffened sheet which is attached to the forward firewall bulkhead (48-312-001)
with Dzus fasteners.
The design criteria for the seats and supporting structure is given in this
report.
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Ingham, John S.

-TEST- NO.-- 55

1947

SEAT EJECTION TEST IN THE MASSIS HME)RIAL WIND TUNNEL,

.......

(Air Technical Service Coinand, Army Air Forces) Meno. Report Serial No.
ASTIA ATI 186 677
Dec. 1, 1947
TSEAC14-45341-3-3
ABSTRACT: The purpose of these tests was to investigate the reactions and effects
on the human 'body during ejection in a free stream of air. Due to the large time
/

-#&lewnt involved in

raising wsId l'-uering the subject into tho free stream,

it

weasagreed that the apparatus did not duplicate accurately acttua! ejection during
flight.

Hovever,

the test did givt indications that a'blast o: air at higher

saeeds would be great enough to separate the lItI.
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Z)TION PICTURE
Institute of Transportation and Traffic Engineering
1960
SAPFJY THROGHB
5=A JLLS.
(16 m- documentary film, Department of Visual Commisnication,
Univ. Extension, Univ. of California, Los Angeles 24, California)

680
Joan, C.S.
1963 PARACHurING AT SUPERSONIC SPEEDS
(Foreign Tech. Div., Air Force Systems Comwiand, Wright-Patterson AFB, Ohio)
Trans. No. FTD-*rr-620i307; 20 February 1963; ASTIA AD 298 777
Original Source:
Stiinta Si Technica
(Rumania)
1: 14-16, 1962
ABSTRACT: Under conditions encountered while traveling at supersonic speeds,
the need to ensure that the pilo't and the entire crew will be rescued if an
accident should occur during a flight at supersonic speed, i.e., the development
of new methods and devices for ejection and parachuting at high speeds and
altitudes, has become one of the most important problems to be solved by the
builders of new supersonic airplanes.
The main obstacleq which had to be
surmounted in designing ejection devices were acceleration, shock waves, and
aerodynamic heating.
The newest ejection methoda and devices used a" supersonic
speeds are the "enca..psulated seats" or ejectable "hermetically-sealed cabins."
Another new type of ejection method is the sectional plane

681
Isreeli, J., & G. T. Allen
U. S. Patent 2,748,786,

1956
PRESSURE-CONTROL APPARATUS FOR ANTI-G SUITS.
5 June 1956

ABSTRACT:
A pressure-control apparatus is described and illustrated for anti-g
protective suits to be used in aircraft by personnel subjected to high values, of g.
This suit consists essentially of a double-walled bag formed of rubber or the like
which surrounds the passenger closely.
If air pressure is introduced into the bag
the passenger is subjected to a compressive force which assists him to overcome
the ill

effects of high g values

682
Jackson, K.F.
1957
PREFERRED LOADS FOR A FIRING HANDLE
(RAF, Institute of Aviation'Medicine, Farnborough)
FPRC Memo 87,
July 1957.
ASTIA AD 209 984.

ABSTRACT: Six male subjects were tested in order to fin., suitable loads
for restraining a firing handle.
Such loads must conform to requirements
common to a certain class of safety de':ice. A range of usable loads has
been found.

683
JacKson, K.F.
1958
FPRC 1058.
Dec.

PERFORMANCE IN A SIMUIJLATED HIGH ALTITUDE EMERGENCY.
1958.

684
Jager, M. 1956 BEI 2400 KM/ST: AUSSTEIGEN... ?
Flug-Revue (Stuttgart)
(12):18-20, Dec. 22,

(AT 2400 KM./HR.: EXIT ....
1956.,

ABSTRACT: American research and experiences with ejection at high altitudes
and supersonic speeds are briefly described.
It is recognized that the
progressively increasing speeds and higher altitudes exceed the protection
offered by further development of the ejection seat. 'Instead, the new
safety design concept consists of a completely enclosed ejection capsule
encompassing the pilot ard the cockpit.

Jailer, Robert W., Gerald Freilich and Monroe L. Norden 1960 ANALYSIS OF
HEAVY-DUTY PARACHUTE RELIABILITY
(Wright Air Development Division, Wright-Patterson Air Force Base, Ohio)
WADD TR 60-200, Contract No. AF33(616)-6544, Project No. 8151, Task No.
61052,
June 1960
ASTIA AD 246 490
ABSTRACT:
This report presents a model for the computation of heavy-duty
parachute system reliability based on the reliability of'the individual
components and sub-components of the system and the operational reliability

?)

of the svstein as a whole.
The model is applicable to the estimation of'system
reliability
in field use; it can be applied at any desired phase in the development of the system.
Methods of selecting the applicable terms for the model fcr a specific
parachute system, and the details of computation oi component reliability
values from various types of field use, laboratory test, and engineering data
to a preselected confidence coefficient are presented.
A worked example of
a reliability
analysis of a hypothetical parachute system is used to illustrate
the application of the method.
Numerical results of reliability
analyses of parachute packing, reefing
line cutter performance, and some solid fabric canopies, and data on parachute
materials strength tests usable in the analysis are included.
The mathematical
derivation of the reliability
methodology is presented in an appendix'.

686
CREW COMFORT TEST OF-THE STANLEY PROTOTYPE TILTABLE
1955
jean, J. V.
(Human Factors Oper. Eng., Hq. 6th Air Div.,
UPWARD EJECTION SEAT.
Jan. 1955.
Rept. No. 13.
MacDill AFB, Fla.)
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Jennings,. D. L., & K. G..Peterson
1959
STUDY AND DEVELOPMENT OF PARACHUTES
AND SYSTEMS FOP IN-FLIGHT AND LANDING DECEIERATION OF AIRCRAFT. PART I.
.THE APPLICATION OF PARACHUTES.
(Wright Air Development Ctr., Wright-Pattetson
AFB, Ghio)
WADC TR 57-566, Pt. 1; ASTIA AD-234 008; Jan. 1959
ABSTRACT:
The text of the aerodynamics study and analysis shows the theoretical
development of performance equations for airplanes trailing drag parachutes.
Insofar as is possible, the development is made general.
Where generality is
best presented by study of specific airplanes, four aircraft are used to typify
all
current classes of 41reraft.
The installation proposals show the general
dpplication of vai
---' r
.utes to each class of aircraft as pertaining
to basic flight maneuvers.
The simplest parachute installations and operating
systems are exemplified which would provide maximum utilization of the airplanes.
It is concluded that it is possible and practical to install and operate the
correct size parachute for aircraft deceleration both for in-flight maneuvers and
ground roll deceleration.
Additional study, development, design and in-flight
testing are indicated.
(AUTHOR)
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W CZASIE SKOK6J ZE SPADOCHRONEX
19'.0 "R.ZYCZYNY I MECI!ANISM U'RAZCN
J.
DURING PARACHUTE JUMPING)
(CAUSES AND MECHANISM OF INL'RIES
(In Polish, with French summary)
36(10): 992-99q.
(Warasava)
W-oiskOwy
Lekatz
Jet,
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INVESTIGATION OF THE CHARACTERISTICS OF 6-FOOT
1960'
Johnson, C. T.
ALTITUDES AND Low SUPERDROGUE-STABILIZATION RIBBON PARAChUTES AT HIGH
NASA TH X-448, 1960.
SONIC SPEEDS.

.691
AUTOMATIC ESCAPE SYSTEMS OF CURRENT USAF
1961
Johnson, L. F., Jr.
FIGHTER AIRCRAFT
(USAF School of Aerospace Medicine, Brooks AFB, Tex.)
Rep. 9-61 Aug. 1961

An automatic escape system is one that, once activated, will
ABSTRACT:
eject a pilot from his aircraft, separate him from his seat, and activate
Characteristics of the different sections of systems of
his parachute.
ejection seats, catapults,
are described:
current USAF fighter aircraft
A time comparison
lapbelt initiators, parachute timers, and parachutes.
(Tufts)
of two escape systems is presented.

692
AUTOMATIC ESCAPE SYSTEMS OF CURRENT USAF.FIGHTER
1961
Johnson, L. F., Jr.
RepOrt 9-61;
Medicine, Brooks AFB, Texas)
Aerospace
of
(School
AIRCRAFT
Aug. 1961; ASTTA AD-268 797
Characteristics of the different secticns of automatic escape systems
AR<TRAC•T
the M-12 lapbelt
It is seen that in using a fast system (i.e.,
are compared.
a considerable time
is
there
parachute)
C-9
B-4,
the
zero lanyard, and
initiator,
be meaningfully
can
advantage
time
This
advantage over using a slower system.
successful
allow
will
system
fast
a
that
shows
and
transposed into altitude
(AUTHOR)
system.
slower
a
will
than
altitude
lower
a
escape at
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ESCAPE SYSTEMS OF CURRENT USAF FIGHTER AIRCRAFT
1961
Johnson, L. F.
(Paper, 32nd Annual Meeting of the Aerospace Medical Association, Palmer
April 24-27, 1961)
House, Chicago, Illinois,
The escape systems of current USAF fighter aircraft are considered in
ABSTRACT:
parachute
their component sections if initiators, catapults, seatbelt initiators,

-2,'

timers and parachute types.
These component sections are analyzed as to their
sequential operation, operating characteristics and operating times.
Time and
altitude comparisons are made between two combinations of functionai components
to demonstrate how shorter time characteristics can be meaningfully transposed
into altitude. (Aerospace Med. 32(3):236, March 1961)

694
Johnston, Richard S.
1960 MERCURY LTvE SUPPORT SYSTEM
In: Life Support Systems for Space Vehicles
(Inst. Aero.
S.M.F. Fund Paper No. FF-25, Jan. 1960

Sci.)
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Jones, C.E., Kobrick, J.L., Gaydos, H.F.
1958
ANTHROPONETRIC AID
BIOMECHANICAL CHARACTERISTICS OF THE HAND.
( US Army Quartermaster
Research and Engineering Center, Natick, Mass.)
AD-204867,
Sept.,

1958

ABSTRACT: 'Descriptive data are presented on the" structural and functional
characteristics of the human hand which are of interest to engineers concerned
with the design of handwear and manually-operated equipment.
The 1st section deals with the anthropcmetric dimensions of the hand, and shows
the centile distribution of component hand sizes and in several military population samples.
The 2nd section reviews data on the biomechanics of the hand
involved in typical functional movements.
(Author)
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Jones, W. L.
1951
J. Aviation Med.

STUDY OF BAILOUTS FOR A FIVE-YEAR PERIOD IN THE U. S. NAVY.
22:123

ABSTRACT: Factors involved in 850 emergency bailouts in the U. S. Navy have been
presented.
Most of these bailouts were made from fighter and attack type aircraft.
Roughly, 85 per cent of the bailouts were successful-lives were saved; and almost 50 per cent were not injured at all. It is noteworthy that most of this
population had little
choice but to abandon their aircraft.
The difficulties
encouni:ered have been enumerated.
The attitude, speed, and altitude of the plane
at time of exit, reasons for bailout, and the extent and cause of injuries have
been discussed. The need for bailout training is emphasized.
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THE VALUTE OF PRQTECTIT hELfT"S IN A RCRAFT (YV.\gES
Jones, W. L.
1952
J. of Aviation Medicine 23(3):263-270, June 1952

This paper consists of a brief history of the developren* oi :he
ABSTRACT:
Many examples are given of the hel';et
protective helmet worn by pilots.
The ideal helmet must be
protection to the pilot during airplane crashes.
a compromise between protection and comfort in day-to-day wear.

ý98
Jones,

W. L.

1962

ANTHROPOMETRY OF U.S.

NAVY PILOTS

Aerospace Medicine 33(11):1298-1303,

Nov:.

1'962

ABSTRACT:
The results of any anthropometric su'vey are onl,' applicable to the
In tne past, the Navy has had to
population on which that survey was taken.
pilots.
violate this principle because of the lack of anthropometric data on its
Other surveys have included data on pilots, but the data was combined with that
It is believed that the present survey is the only one which
on ncn-pilots.
contains a fairly large and representative sample and is the only one which has
(Al'T1',1'
been conducted, exclusively on Navy pilots.
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Jones, W.L. & W.F. Madden
(Paper,'34 h Annual Meeting of (h,' A', ,1 i,,,,
Hilton Hotel, Los Angeles, (tlif., A,'(
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D INJURIES
n, Statler-

on ejection seat catapult tests,
,, .
ABSTRACT:
A review of accelerations
h wider range of values than was
over the past four years, indicates ....
o-iginally believed.. This exp.aing, in part, the occasional injury where no
To reduce these
L.r.ýury
occurred in an almost similar set of cirzumstances.
v.i.ues and obtain more perfornmnce capability a Rocket Assisted Propu'lsion
Ejectlon Catar-i t (RAPEC) was developed by the Naval Ordnan-e Test Station,
lhis system is completely interchangeable size-wise with the
China Lake.
prement catapults resulting in much lower accelerations with increased tra.lectory.
A review of the bace injuries is given along with clinical management and results.

7
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RESTRAINT. PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS
K

700
PILOT EMERGENCY ESCAPE UPPER TORSO HARNESS
1956
Kalogeris, J. G.
(General Dynamics Division,
SUPPORT DEVELOPMENT.TEST MODEL F 106A.
Convair Aircraft Corp.) Convair Rept. No. 9999, Aug. 1956. ASTLA AD-144 950
ABSTRACT: An upper torso harness was developed to relieve a share of the
The harness was fabricated
forces resulting from accelerations above 20 g.
from standard CVAC FAB 375 (nylon cloth), CVAC WEB 217 (1 3/4- x 1/8- in.
Initial seat drop tests were
nylon webbing) and standard parachute hardware.
conducted with a fully anthropomorphic test dummy without the upper torso
harness to determine the various loads the torso is subjected to under varying
The harness was then secured to the body in a manner which simug forces.
Drop tests were then conducted
lated the instant orior to actual ejection.
10 human drops at accelerations
About
g's.
to
28
5
with the torso harness from
Satisfactory seat
harness.
the
without
and
with
up to 11 g's were conducted
was realized
relieved)
were
loads
the
of
507.
(about
relief
lead
and spinal
About 707. of the spinal and pelvic loads were relieved
with the l arness.
The harness mainwith the harness and proportional load system combination.
orn over several combinations of flight clothing.
tained its effectiveness when -(ASTIA)
No physical discomforts were reported during the drop tests.

701
UPPER TORSO HARNESS WORN
PILOT EMERGENCY ESCAPE SYSTEM:
1956
Kalogeris, J. G.
(Convair, San Diego, Calif.) RepL.
OVER PRESSURE SUIT; BREATHING TEST OF
No. 9999-1; ASTIA AD-144 951; 11 Sept. 1956
The effects on breathing weic determined when the Convair torso harness
ABSTRACT:
(cinched-up) was worn by a live subject, over a pressure suit inflated to 10 psi.
The torco harness was put over the bubject's pressure suit. The harness was then
The pressure suit
tightened in a manner simulating the instant prior to ejection.
at 100 nmn of
helmet
pressure
capstans were then inflated to 10 psi, with the MB-5
discomdetermine
to
questicned
was
subject
the
period,
breathing
the
Hg. During
indicated
Results
examined.
was
skin
subject's
the
min,
10
of
end
the
At
fort.
that the harness over a pressure suit causes no additional discomfort and does not
restrict the normal ope2rbtion of the pressure suit or of the pilot.

-
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1957 TORSO HARNESS SOLVES EJECTION PROBLEMS.
Kalogeris, J. G.
March 1957.
Aviation Ae 27(3):66-69.
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SUPERSONIC UPWARD EJECTION
Kalogeris, J. G. 1958 INDUSTRY (ICESC)
Convair
Part I, Development Phase Sled Tests.
PILOT'S ESCAPE SYSTEM:
Report 57-IOF-l; USAF Contract AF 33(600) 30169 May 1958.
ABSTRACT: Two basic seat configurations were under consideration during
the early development phase of the upward ejection supersonic pilot's escape
system.
Seat configuraticn "A" was a conventional upward ejection type
incorporating an aerodynamically clean contour and a mechanism for launching
Prior to
the seat from a supine position (head aft) above the cockpit.
This
launching, the seat is raised and rotated to the supineposition.
position provides minimum drag and maximum windblast protection for the "B"
seat configuration.
Wind tunnel and free-flight model tests conducted on both configurations
demonstrated that the "B" seat had the better stabi)ity and drag characteristics.
Further "A" seat development was discontinued in favor of the "B" seat.

704
1959
ULTRA-FAST OPENING PARACHUTE
Kanowski, M. B.
(Air Force Flight Test Center, Naval Auxiliary Air Station, El Centro,
AFFTC TN 59-9; ASTIA AD-205 771; June 1959

Calif.

ABSTRACT: Tests were conducted to determine the operational suitability and performance limitations of the Ultra-Fast Opening Parachute assembly, XMP-2, back
style. The parachute was designed for use by personnel operating individual lift
platforms.
The parachute canopy was projected from the wearer's back and ejected
Six-ground and 21 aerial tests were conducted.
radially by explosive charges.
During all aerial tests the portion of the canopy toward the line of flight tended
During aerial tests when the canopy was projected horizontally in
to collapse.
the direction of flight, the dummy descended below the level of the canopy before
The base of the dummy's skull was damaged by the carrier
full inflation occurred.
The Ultra-Fast opening Parachute assemblies tested
frame during several tests.
(AUTHOR)
were unsuitable for personnel use.
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1959
HERE'S HOW TECO PULLS THE "STOP"
Karlsen, AsbJorn (Karl)
(Teco Aircraft Seats, Burbank, Calif.)

ON HIGH G'S.

.706
HIGH-VELOCITY IMPACT CUSHIONING,
1959
Karnes, C. H., J. W. Turnbow, et al.
(Structural
PART V, ENERGY-ABSORPTION CHARACTERISTICS OF PAPER HONEYCOMB.
No. DA
Contract
Texas)
Austin,
Mechanics Research Lab., Texas University,
19-129-qm-150; ASTIA AD-225 216; 25 May 1959

707
Karstens, A.I., & H.J. Jacobs
PRESSURE SUIT, REPORT NO.

PHYSIOLOGICAL EVALUATION OF THE PARTIAL
1948
1. Memo Rept. No. MCREXD-696-104J, 9 Sept. 1948.

708
Kearney, A. P., B. J.
CAPSULE STUDIES.

1959 EMERGENCY ESCAPE
Mills & R. S. Huey.
PRELIMINARY LABORATORY FLOTATION STUDIES.,
PHASE I;

WADC Tech Rept 59-247 (1) ASTIA AD 226 055;
Preliminary studies using aircraft canopy escape-type capsules
ABSTRACT:
Design of capsule clothing, donning of clothing in confined
are described.
space, stowage of emergency survival items, air'exchange requirements,
flotation, inhabitation and comnunication studies were conducted as individual
The studies were culminated with a test 'in which a
facets of the prograir.
Findings from these
human subject remained in a closed capsule for 72 hours.
The capsule with an air exchange system
preliminary studies are presented.
successfully served as a temporary shelter while floating in a test pool
Throughout the test, the hatch was closed to
for a period of 72 hours.
simulate a situation which might be necessary operationally only as a
result of the most severe environmental conditions.

709
ESCAPE AND SURVIVAL DURING MANNED BALLISTIC FLIGHT.
1959
Karatens, A.I.
Proceedings of AMARD Meeting, Athens, Greece, May 1_9

4
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PHYSIOLOGICAL EVALUATION OF THE
1948
Karstens, A.I., and H.J. Jacobs
PARTIAL PRESSURE SUIT, REPORT NO. 1. ( United States Air Fotce,
July 1950
Technical Report No. 5953,
Air Materiel Command)

711
Keating, C.E.
(Century Eng.,

1954
Inc.)

40-G DITCHING SEATS
Rept. No. 664; 26 April 1954
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Keating, D.A. & R.W. Roundy 1961
Aerospace Medical Lab., Wright
and Development Command, USAF,
report 61-129, Proj. no. 6373,

CLOSED ECOLOGY (Life Support Systems Lab.,
Air Development Division Air Research
Wright-Patterson AFB, Ohio) WADD technical
Task No. 63120, March 1961; ASTIA AD-255 976

ABSTRACT: The concepts of closed ecology as well as the design requirements
for three' degrees of closure in closed ecological systems have been presented
in a fundamental manner basic to the reader's understanding of 3uch aerospace
life support systems.
The degree of ecological system closure is dependent upon reliability, weight,
bulk, energy input, and mission duration.
The basic closed ecological system concepts are presented fully with the
understanding that the design of such systems is dependent upon future research
Design philosophy has therefore been presented in place of actual desiln.
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Kearney, A. P., B.-J. Mills, & R. S. Huey
1959
EMERGENCY ESCAPE CAPSULF
STUDIES:
PHASE I: PRELIMINARY LABORATORY FLOTATION STUDIES.
(Wright Air
Development Center, Wright-Patterson AFB, Ohio) WADC TR 59-247 (1); ASTIA
AD-226 055; June 1959
ABSTRACT:
Preliminary studies using aircraft canopy escape-type capsules are
described.
Design of capsule clothing, donning of clothing in confined space,
stowage of emergency survival items, air exchange requirements, flotation, inha-
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bitation and coimnunication studies were conducted as individual facets of the
program. The studies were culminated with a test in which a human subject
Findings from these preliminary studies
remained in a closed capsule for 72 hrs.
The capsule with an air exchange system successfully served as
are presented.
a temporary shelter while floating in a test pool for a period of 72 hro.
Throughout the test, the hatch was closed to simulate a situation which might be
necessary operationally only as a result of the most severe environmental
(AUTHOR)
conditions.
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Keegan, J. J.
AND SEATING.

1953
ALTERATIONS OF THE LUMBAR CURVE RELATED TO POSTURE
Journal of Bone and Joint Surgery, July 1953.
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1941 NOTES ON THE ANTI-"G" DEVICE FROM DR. COTTON, SIDNEY
Kellaway, C.H.
UNIVERSITY, TRANSMITTED BY COL. C.H. KELLAWAY OF FPRC, AUSTRALIA
(National Research Council, Committee on Aviation Medicine, Washington, D.C.)
CAM Rept. No. 27; 21 October 1941
ABSTRACT: Photographs of the centrifuge at Sydney. Cotton suit consists of
air-filled bladders pressurized by a hydrostatic res voir. Weight of the suit
1 seconds with no visual
Suit protects against 9.3 "g" for 19
is 30 pounds.
symptoms, minimum discomfort.
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Kelley, R.E. & R.F. Stauffer 1950 A DhI•CE FOR THE AUTOMATIC CONTROL BY G
SDC PROJECT
FORCE OF THE POSITION OF THE CONTROLLABLE SUPINE SEAT.
9-U-37a
Project No. NM 001 059.
(Naval School of Aviation Medicine, Pensacola, Fla.)
02.05; 31 March 1950; ASTIA ATI 79 310
ABSTRACT: Herein is described a'Gev'Ice which contro s the back rest position
This device is operated
of the controllable supine seat: SDC Project 9-U-37i.
by G. When the G-level exceeds a given amount, the >ack rest rotates, on an
axis about its lower end, backwarG _o a horizontal p)sition. When the G-level
falls below a given amount, the horizontal rest rotates upward to its original

. 2,703

position.
An individual seated therein is then 'automatically changed from a
seated position to a supine position, or vice versa, at specific G-levels.
The
G-level at which operation occurs is controlled by a 17-position switch which
provides automatic supination control at levels from 1.0-6.0 G. The supination
and recovery levels are dependent upon each other, and the recovery level is
slightly below that of supination.
The difference between these levels at any
particular setting tacreases with the G - being' 0.8 G at 2.5 G for supination
and 1.6 G at 6.0 G for supination.'
Such a device should be of practical value in aircraft equipped with such
movable seats, as automatic protection can then be provided for air personnel
exposed to positive and negative radial acceleration.
(DACO)
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Kelley, R. E., 4js
F. R. Stauffer
1950
A SYSTEM OF CONTIWJOUS INDICATION AND
RECORDING OF THE BACK REST POSITION OF THE CONTROLLABLE SUPINE SEAT: SDC
PROJECT 9-U-37a.
(Naval School of'Aviation Medicine, Pensacola, Fla.)
Research Project MR 005.15-0001.1.3., 3 March 1950; ATI-76 470
ABSTRACT:
(1) A system has been described to provide for continuous indication
and for recording of the back rest position of the controllable supine seat: SDC
Project 9-U-37a.
(2) The need for such a system both from the standpoint of the
interpretation of physiological responses in subjects undergoing positional change.
during radial acceleration and from the standpoint af safety to the subject has
been mentioned.
(3) As described the system applies only to movements of the back
rest.
It would seem desireble, however, that if any future adjustable seats are
constructed for experimental work they should incorporatp a similar system for all
significant movable parts.
(AUTHOR)
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Kelly, H. B.,Jr.
1956
FLIGHT TEST OF INTEGRATED HARNESS SYSTD4 EQUIPMENT.
(US Naval Air Test Center) TED PTR AS-5205, 24 Oct 1956

"
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A DEVICE FOR THE AUROMATIC CONTROL BY G
1950
Kelly, R. E., & F. R. Stauffer
(Naval School of
FORCE OF THE POSITION OF THE CONTROLLABLE SUPINE SEAT.
SDC Project 9-U-37a., MR005.15-0001.l.5
Aviation Medicine, Pensacola, Fla.)

3/31/50.

ASTIA ATI 79310.

ABSTRACT: A device which controls the back rest position of the controllWhen the Goperated by G.
This device is
able supine seat is described.
about its
axis
an
on
rotaues,
rest
back
the
level exceeds a given amount,
below
falls
G-level
the
When
position.
horizontal
a
lower end, backward to
position
original
its
to
upward
rotates
rest
horizontal
the
amount,
a given
then, automatically changed from a seated
An individual seated therein is,
The G-level at
at specific G-levels.
versa,
vice
or
position,
supine
to
which operation occurs is controlled by a 17 position switch whi-h provides
The supination and
automatic supination control at levels from 1.0-6.0 G.
recovery levels are dependent upon each other, and the recovery level is
The difference between these levels
slightly below that of supination.
at any particular setting increases with the G, being 0.8 G at 2.5 G for
supination and 1.6 G at 6.0 G for supinatidn.
Such a device should be of practical value in aircraft equipped with such
movable seats, as automatic protection can then be provided for air
personnel exposed to positive and negative radial acceleration.
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OPERATIONAL USE OF THE FRANKS FLYING SUIT.
1942
Kendall, S.K.
November 24,
Report #C-2847,
(National Research Council, Canada)

1942

Reports are included of the operational use of the Franks Flying
ABSTRACT:
suit in the 807 Squadron by F/O Martin and pilots reports of their experiences
while wearing the FIS operationally and a short extract of a report of the
It is noted that the
operations from the Commanding Officer, 807 Squadron.
pilots reactions to the FFS were almost universally very favourable.
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1952 AEROMEDICINE:
Kendricks, E.J.
64(1): 72-80, 82, 90.
Aero Digest

THE DOMINANT SCIENCE
Jan. 1952

The physiological problems resulting from the advances of modern
ABSTRACT:
New
and high-speed flying are briefly discussed.
----------------.aviation-tn-high-altitude
methods and techniques in meeting problems such as temperature and pressure
changes, anoxia, bio-acoustic effects, bailing out from high altitudes, and
In conclusion, the
instrument control (human engineering) are summarized.
requirements for and the functions and duties of the flight surgeon are outlined.
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BLOOD
PERVIZIN.
EXTRACTS FROM GERMAN LITERATURE.
Kennedy, W.P.
FROM
DISCOMFORT
BOMBS.
AIRPLANE
TO
DUE
EYE INJURIES
GAS.
PROCUREMENT.
ACCELERATION.
AND
ANOXIA
OF
EFFECTS
CARDIOVASCULAR
MILITARY BELTS.

PSYCHIC SHOCK AND CRASHES.
(Flying Personnel Research Committee, Fsrnborough)
ASTIA ATI 206 431
(WAM-153-l)

FPRC Rept.

#321 and 321-C
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1950 STAT1L mST OF SEAT ASSEMBLY #72451
Kenney, John F.
(Air Materiel Command, 'Wright-Patterson Air Force Base, Dayton, Ohio) USAF
ASTIA ATI 82 456
Technical Report No. TR-029AF
ABSTRACT: Static-load tests were conducted on the crew member seat assembly No.
The seat
72451 to demonstrate its compliance with USAF structural requirements.
is essentially the same as the previously tested seat assembly No. 71349, but
Loads were applied to the seat with calibrated
the arm rests are removed.
An ultimate load of 1600 lbs.
hydraulic jacks and a calibrated tension ring.
was applied to the seat-belt mountings, and an ultimate load of 1700 lbs. was
applied in a uniform manner over the bottom of the seat. The loads were held at
ultimate for a period of one minute or more without failure occurring in the

seat structure.

,724
1950 STATIC TEST OF CREW SEAT NO. 72244 (Aircraft Division, Weber
Kenney, J.F.
Showcase & Fixture Co., Inc. 2001 Belgrave Ave., Huntington Park, Calif.)
Contract No. AF 33-038-9345, 9 Nov. 1950, ASTIA ATI-95 617
ABSTRACT: The seat operated after each and all limit loads. After ultimate
outward sign of yielding. The seat would swivel and
loading there was little
travel fore and aft, but bound when moved vertically which was due to some
bending in the sliding tubes.
This seat is an exact duplicate of the approved USAF SEAT; AIRCREW,
ADJUSTABLE, SWIVEL, TYPE E-l, Spec. #45009, dtd 24 January 1949, except for
It is, therefore,
arm rests and will naturally sustain the same loads.
acceptable as complying with USAF Spec. #45009.
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Y25
Kent; S. 3., & A. E. White
1961
DEVELOI•Elcr AND QUALZFICATZON OF THRUSTER,
CAR'rRZDCE ACTUATED, T30.
(Aeronautical Systems Division, Wright-Patterson
AFB, Ohio) ASD TR 61-454; FA Report R-1601; ASTZA AD-271 390; Oct. 1961
L

ABSTRACT: F•ankford Arsenal was requested by the Air Force to design, develop and
qualify a thruster vhlch would operate the Integratedharn•ss release mechanism
used by aircraft personnel.
The thruster was tO provide an automatic means of
releasing the harness frost the pilot or crew mendSer during an emergency escape,
thereby eliminating the possibility of human error.
The thruster would be
mechanically initiated by a lanyard during the emergency escape cycle.
The project was divided into tvo phases, namely development and qualiflcatlon.
During the development phase, several models of a thruster, designated the T30
thruster, were fabricated and tested and the resultant test data analyzed. Modi-i
fications in the interest of better performance, slmpllclty, and Interchangeabillt•
were made.
When a satlsfactory level of performance vas achieved, the qualificatlon phase of the project was initiated. The qualification phase consisted ot
various operational tests whlch established that the final model of the T30
thruster satisfied all performance requirements, and that its operatlonal
characterlstlcs were reproduclble.
(AUTHOR)

726
Keraney, A. P., B'J. Nills and R. S. Huey 1959
EI4ERGENC¥ ESCAPE
CAPSULE STUDIES. PHASE I. FRELLI4IZ4ARY LABOKATORY FLOTATION
STUDIES..
WAI)C Tech Rept. 59-747 (i)
2 Oct 59
AD•22b 055
Summary:
Prelimlnary studles using aircraft canopy escape-type
capsules are described. Design of capsule clothing,.donning of
clothing in confined space, stowage of emergency survival items,
air exchange requirements, flotation, inhabitation and communication studies were conducted aS individual facets, of the program. The
studies were culminated vlth a test in tohich a human subject rerained in a closed capsule for 72 hours ' Findings from these prelimlnary studSes are presented. The capsule vlth an air exchange
system successfully served as a temporary shelter •ile
floating in
a test pool for a period of 72 hours. Yhroughout the test, the hatch
vas closed to simulate a situation vhich might be necessary operatlonally only as a resul[ o£ the most severe environmental conditlons.
(author)
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NOTE ON PRONE POSITION IN
1942
Kerr, C. E., W. K. Stewart, & J. R. Tobin
(RAF, Institute of Aviation Medicine, Farnborough) FPRC Rept.500
AIRCRAFT.
ABSTRACT: 'Reclining in a prone position as a protection against "g" has been
(1) Visual difficulties are apparently insuperable;
abandoned by the RAF becauEe:
the blind area above the pilot is too large although the visual field behind him
(2) The position is extremeis not affected and the field below him is improved.
The Germans report that a prone posily uncomfortable and produces much fatigue.
A Heinkel has
t.ion raises the "g" threshold to 14 to 17 "g" on the centrifuge.
seats.
with
reclining
been reported to have been equipped

,728
PILOT ESCAPE FROM SPINNING AIRCRAFT.
1952
Kerr, T.H.
(Royal Aircraft Establishment, Farnborough) ATI 199859,

December 1952

A series of pilot'escape tests from models of elementary and
ABSTRACT:
Escapes
advanced trainers, and fighter aircraft in the spin are presented.
were made from varying points relative to the wing chord, on the inboard and
outboard sides of the spin. The analyzed results show that if the pilot requir.
to bait out from a spinning aircraft, it is best to leave on the outboard side
In this condition it is most
of the craft and in the crouching attitude.
probable that he will clear the aircraft cleanly and he outside the spiral
If he bails out on the inboard
flight path within a half turn of the spin.
side, his flight path will probably be through or very near the propeller disc
and it will probably take at least two turns of the spin for him to clear the
helical flight path of the aircraft.

729
1944 PARASHIUTNyE PRYZHKI IZ STRATOSFERY
Khromushkin, A.I.
From the Stratosphere)
Tekhnika vozdoshnolo flota No. 8-9, P. 18-21

(Parachute Jumps
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1949 PRESSURIZED SUITS AND
Khromushkin, A. I., ed., M. N. Rabinovich
OXYGEN-RESCUE EQUIPMENT FOR HIGH-ALTITUDE FLIGHTS.
(SKAFANDRY I KISLORODNO-SASATEL'NAYA APPARATURA DLYA
VYSOTNYKH POLETOV) (State Publishing House of the Defense Industry,
1949) A.I.D. Library of Congress No. AID 455-I
This work deals with the theory and construction of pressurized
ABSTRACT:
The author has summarized in one book
suits and oxygen-rescue equipment.
various separate data on devices securing the 'safety of high-altitude flights.
He asserts that this is the first attempt to gather such information scattered
Since the knowledge of some physiological
in Soviet and foreign literatures.
for designing pressurized suits and oxygenis
important
problems
and hygienic
The book is concerned
rescue devices, a chapter on physiology is included.
with flights over 12, 000 ni when oxygen equipment for the emergency rescue
of the crew is essential, and with flights over 14, 000 m when pressure cabins
Full explanations of the construction
and strato suits are absolutely necessary.
and application of these devices are given, with illustrations, tables and
(CARZ)
diagrams.
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Kiehl, P.F.

1960

GUIDE TO AIRCREW PERSONAL AND AIRCRAFT INSTALLED

(Directorate of Systems Engineering, Wright Air Development
EQUIPMENT.
Div. Wright-Patterson AFB, Ohio) WADD Technical Note 60-230
ASTIA AD 246 659.
(Supersedes WADC TN 58-259) Sept. 1960.

ABSTRACT: A catalog format has been used in this technical note to describe
and illustrate both personal equipment for aircrews and the equipment install*ed in aircraft that is of special interest to aircrews.
The document includes
information on special high altitude and long range flight clothing, personal
and aircraft-installed oxygen equipment, survival kits, life rafts and preservers, parachutes, in-flight feeding systems, survival food packets, and
aircraft-installed food service equipment.- Brief descriptions of 128 items
are included along with photographs illustrating the items.
This technical note is intended as a supplement to Air Force Supply catalogs
and Air Force Manual 64-4, 'Handbook For Survival Training and Personal Equipment Personnel."

-
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'King,

B. G. et al 1948 SHOULDER HARNESS AND THE PILOT'S TASK IN OPERATING
Civil Aeronautics Administration,
CONTROLS IN TRANSPORT TYPE AIRCRAFT.
Prepublication Release, 4 May 1948.

ABSTRACT: The Working Group of the CAA-CAB Subcommittee has recently reviewed
reports received from members, of the Air Transport Association in answer to
a questionnaire on the use of shoulder harness by the pilot and co-pilot of
A number of the replies raised the question as to
transport type aircraft.
whether the pilot and co-pilot could reach and operate the aircraft controls
Accordingly, the members of the group made
while wearing shoulder harness.
The results
a survey of five transport type aircraft to answer this question.
of these studies constitute the subject matter of this report.
The results of the surveys of the various aircraft demonstrated that the
present standard extension allowance of 18 inches will permit pilots to
reach forward or to the side and allow sufif4ent freedom to grasp and
operate all controls in the transport aircraft •studied.

"733
TIhES AVAILABLE FOR PROTECTIVE MEASURES IN EMERGENCIES AT
1951
King, B. G.
HIGH ALTITUDE.
(Civil Aeronautics Administration, Washington, D.C.)
ABSTRACT: In explosive or extremely rapid decompression, some of the stresses
may act upon man so rapidly as to preclude the possibility of applying remedial,
or protective measures, while others allow a brief or a relatively extended
The' rapid or "instantaneous" stresses include
period for appropriate action.
The delayed stresses include anoxia, aeroembolism,
airblast and gas explosion.
and cold.

734
King,

A METHOD FOR
AIRCRAFT EMERGENCY EVACUATION.
1951
B. G.
(US Department
EVALUATING DEVICES, PROCEDURES AND EXIT PROVISIONS.
of Commerce, Civil Aeronautics Administration, Office of Aviation
Safety) April 1951.

"
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735
King, Barry G. 1959 PROTECTION IN AIRCRAFT ACCIDENTS
October 1959
Medical Annals of the District of Columbia,
ABSTRACT: While both theoretically and in practive shoulder harnesses and
reverse seating afford greater protection than do seat belts, the very real
benefit of the belts in crash injury protection should not be underestimated.
Further, the'likelihood of the seat belt per se being responsible for a fatal
Shoulder
or serious accident is so small as to be statistically negligible,
be
unequivocally
should
and
protection
greater
even
provide
will
harnesses
recommended for pilots of private, commercial and transport planes, and for
passengers in private planes who fly repeatedly and are well informed on aviation
Shoulder harnesses are, however, quite impractical for the air transport
matters.
Reverse seating, with lap belts, holds promise for increased safety
passengers,
for the future, provided practicable engineering design solutions are developed
to insure adequate strength of the seat and its attachment at a reasonable weight
and there is public acceptance and demand for the greater crash injury protection
afforded by this arrangement.

736
1945 REQUIREMENTS FOR PILOT EJECTION IN FIGHTER AIRPLANES
King. R.L.
(Air Materiel Comnmand, Army Air Forces) Report DC-356, Supplement No. 1
ASTIA ATI 186 680
Serial No. TSEAL2-4534-7-2
ABSTRACT: The purpose of this study was to develop and engineer a satisfactory
pilot ejection type seat for incorporation in all production and service P-80
The basic
airplanes and in all future production and experimental P-84 aircraft.
design requirements for the ejection seat And the ejector gun are given in this
memorandum and it is recommended that this information be furnished to designers
and manufacturers of fighter airplanes.

737
THE DORNILR-3.35 PILOT EJECTION SEAT.
1948
W.H.
(AMC, Wright-Patterson AFB, Dayton, Ohio) Technical Report F-TR-1191-ND,
ASTIA ATI 27204
Aug. 1949.

Kuntz,

The Dornier-335 Ejection Seat was developed by the Germans, during
ABSTRACT:
the latter part of World War II, to provide a means of escape from high-speed
The seat is ejected from the airplane by a piston-type catapult,
aircraft.

-
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utilizing compressed air stored in three steel bottles of two liters capacity
each, pressure of 1707 pounds per square inch. The system produced in
ejection velocity of approximately 57.4 feet per second at maximum acceleraThe seat has a total vertical adjustment of
tions of approximately 25 "G".
The seat back is parallel to the ejection angle, which is
2-7/16 inches.
130 from vertical.

,7.38
King, R.L.
1945 DEVELOPMENT OF PILOT EJECTION GUN AND ITS EXPLOSIVE CHARGE FOR
USE WITH P-80 P-84 AND P-86 AIRPlaNES (Engineering Division, Army Air Force)
TSEAL2-4534-7-l, 8 October 1945, ASTIA ATI-172503
ABSTRACT: This is a report made by the author to Frankford Arsenal, Philadelphia, Pennsylvania, to assist in the design and development of a suitable
pilot ejection gun and its explosive charge for use in P-80, P-84, and P-86.
airplanes.
A detailed Technical Report on the development work undertaken by
Fzankford Arsenal will be presented by Aviation Ordnance Section at a later date.
As a result of.the tests, it is recommended that this ejector gun be installed in
a P-61 airplane for the purpose of conducting extensive flight tests to insure
its satisfactory operation and to procure data on velocities, trajectories,
rotation, etc. Also, upon completion of satisfactory operational tests of the
ejection gun, it be installed in P-80 radio controlled airplane for high speed
ejection flight tests. Upor completion of satisfactory high speed operational
tests of the ejector gun, it should be installed in all service P-80, P-84, and
P-86 airplanes.

,739
Kirchner, O.E.
1958 CRASH FORCES AND SEATING
(Paper, Eleventh Annual Int rnational Air Safety Seminar, Atlantic City, New
Jersey, November 11, 1 58)

740
Kirchner.. ,.,Q,.E
1960 "NOTE " COVERING THE 13TH ANNUAL INTERNATIONAL AIR SAFETY
SEMINAR OF THE FLIGHT AFETY FOUNDATION.
(Boeing Airplane Compa y, Transport Division, Renton, Washington)

ABSTRACT: The objective in
in one sitting with just en
by the author or authors.
subject are referred to the
All papers presented at the
fall into the category of b

preparation of these "notes" is to provide a reader
ugh information to cover the main thoughts expressed
ose with a more direct interest in a particular
original paper and where desired to the author direct.
Seminar are not included in these "notes" since some
ing "off-the-record".
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A SUGGESTED PROGRAM DESI"NED TO REDUCE THE NUMBER
1959
Kittinger, J.W.
OF FATALITIES OCCURRING DURING EJECTIONS AND BAILOUTS.
(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: Sufficient emphasis is placed on 'parachute and ejection training
during the aviation cadet program; however, once the pilot or aircrew member
Regulations require
is in an operational outfit this training is not pursued.
but there is no
equipment,
oxygen
of
use
the
in
training
refresher
continual
and escape
parachutes
of
use
the
on
training
refresher
on
placed
requirement
This-lack of familiarity with the escape equipment might cause-air
systems.
crew members to delay that fatal second when the situation demands immediate
Several solutions in getting a better aircrew member'"psychology of
action.
escape" are discussed. ( J. Aviation Med. 30(3):190, March 1959.)

742
Kitts, W.W., A. Nakai, S.M. Prather, & J.H. Best 1960 INTERfM REPORT ON
PARACHUTE RECOVERY AND IMPACT SYSTEMS
(Chance Vought Aircraft) 29 February 1960 ASTIA AD 263 499
ABSTRACT: This interim report contains information on the parachute recovery
The
system for the Integrated Flight Capsule Program flight test vehicle.
conditions
impact
landing
the
for
investigated
systems
various energy absorption
are also discassed.

.743
IMPORTANT HEALTH
Kitzes, G. 1959 OCCUPATIONAL HEALTH PROBLEMS IN SPACE FLIGHT:
LABORATORY
PROBLEMS IN THE MAN-IN-SPACE STUDIES AT THE AERO MEDICAL
Military Medicine 124 (10): 717-719, Oct. 1959
Problems related to man's survival in space are briefly reviewed and
ABSTRACT:
The primary objectives of space-medical research are to provide an
categorized.
environment, workspace, and sustenance for the space travpller that will allow
him to carry out his mission with maximum efficiency and protect him from irreverBasic requirements -- physiologic (metabolic,
sible injurious body changes.
environmental), psyd'logic (isolation, weightlessness, workspace, reduced sensory
environment), and requirements pertaining to protection (from radiation, toxic
chemicals and odors, noise and vibration, acceleration, natural infection, disorientation) are outlined.
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1933
Klemin, A.
Scientific American,

CORSETS FOR AVIATORS.
149:80, Aug. 1933

ABSTRACT:
Concerns acceleration and deceleration forces on pilots and protection devices to increase g tolerance.

745
Knacke, T.
1946
ABSTRACT FROM INFORMATION REPORT CONCERNING THE
INVESTIGATIONS DEVELOPMENTS OF THE PARACHUTE DIVISION OF THE FORSCHUNGSANSTALT GRAF ZEPPELIN, DATED 14 JULY 1945.
(War Dept., Air Forces) TSEAA-660-99, Appendix C, Feb. 1946.

746
Knacke, T.
(U.S.

1947
NOTES ON DECELERATION AT BAIL-OUT OF AIRCRAFT
AAF-AMC) Memorandum Report TSETE-672-22, April 10, 1947

7,47
Knacke, T. W.
1952
HIGH-ALTITUDE PARACHUTE RECOVERY
In White, C. S., & 0. 0. Benson, Jr., eds., Physics and Medicine of the
Upper Atmosphere, A Study of the Aeropause
(Albuquerque, N. Mex.:
Univ. of
Ney Mexico Press, 1952) pp. 447-456

148
Knacke, T.W. and L.I. Dimmick 1962 DESIGN ANALYSIS OF FINAL RECOVERY PARACH=TER
B-70 ENCAPSULATED SEAT AND TPE USD-5 DRONE (Space Recovery Systems, Inc.,
El Segundo, Calif.) Contract AF 33(616)8371, Proj. 6065, ASD TDR 62-75,
1 May-31 Dec 61, ASTIA AD-277 424
ABSTRACT: A performance analysis was conducted on two parachute recovery
systems developed for the B-70 encapsulated seat and the USD-5 surveillance

-
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drone.
Optimization of aerodynamic and textile design, controlled deployment
and opening, and use of a cluster of two independently deployed parachutes for
the USD-5 drone resulted in a highly predictable performance, in the highest
known drag area per weight ratio for the USD-5 system, and a high velocity capabkity
for the B-70 system. Equations were developed through data analysis for the opem
ing process and the drag area increase versu3 time during parachute opening for
extended skirt parachutes.
These equations permitted a computer analysis of the
total parachute acceleration process with corrnuter results showing less than
10% deiation from actual test data. The developed computer method may well be
suitable for performance analysis of recovery processes using ribbon, ring, slot,
and other solid material type parachutes. (Author)'

749
Knerr, W.C.
1959
UNDERWATER ESCA1 ?E PROGRAM:
Description of High and
Low-Level Test Drops Using F-9F and F85 Airplanes; and a 50-Foot Duam,y
Head Drop Test.
(Naval Air Development Center, Johnsville, Pa.)
Report No. 7, Proj. TED No. ADC AE-6307, NADC ED-5841, ASTIA AD 219 106

ABSTRACT: The results and analysis of aircraft water-crash tests simulating
the 50-foot fall from an aircraft carrier deck are presented in this report.
Important pilot survival parameters such as water-impact forces,ýaccelerations,
canopy implosion characteristics, and aircraft rate of sink are fully discussed
These tests were c.nducted at Key West, Florida from April through July 1958
on completely instrumented F9F-series straight wing aircraft and F86 swept-wing
aircraft.
(Author)
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Knerr, W. C. and S. S. Kress
1959
PRELIMINARY PROPOSED MILITARY SPECIFICATION
CANOPY, AIRPLANE, DESIGN FOR UNDERWATER REMOVAL.
(Naval Air Development
Center, Johnsville, Pa.) Proj. TED no. ADC-AE-6307, Report no. NADC ED-5928;

AD 231 395,
ABSTRACT: This specification contains the requirements for the design, per" )rmance and testing of hinged or sliding airplane canopies with capabilities
or underwater removal or opening to permit underwater egress on VF, VA, and VT
type aircraft.
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Knowles, W. R.
1957
A REVIEW OF CRASH1WORTHY DESIGN IN LIGHT AIRCRAFT
(Aviation Crash Injury Research, A Division of Flight Safety Foundation, Inc.,
Phoenix, Arizona) Report AvCIR-53-0-87, June 1957
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Knowles, W. R.
1959
THE IMPORTANCE OF DESIGNING FOR CRASH SAFETY IN ROTARYWING AIRCRAFT (Aviation Cr3sh Injury Research, A Division of Flight Safety
Foundation, Inc., Phoenix. Arizona) Report AvCIR-60-O-103, May 1959

753
Konecci, E.B.

1957

PHYSICAL AND PHYSIOLOGICAL FACTORS IN MAJOR AIRCRAFT

ACCIDENTS
(Directorate of Flight Safety Research,

AFCFS-G-2, M-4-57,

USAF, Norton AFB, California).

13 February 1957.

754
Koehling, E.F.
1960 INTEGRATED FLIGIT CAPSULE ENVIRONMENTAL CONTROL SYSTEM
STUDY (Chance Vought Aircraft, Inc., Dallas, Texas) 23 March 1960.

755
Kn9sues, W.R.
1958
"Crash Design !LVa
U S. Army Aviation Dixest 4:12-15

Crash Injury Research."

156
Konecci, E. B.
1958
HUMAN FACTORS AND SPACE CABINS
Astronautics 3(l):42, 43, 71, J.n. 1958
ABSTRACT:
A look at the engineering and technological problems associated with
keeping living components operating at peak efficiency in space, and howvR &-D
work in this area is helping in the solution of such problems.
(Literatuuroverzicht (Over Ruimteva-artgeneeskunke) (Space Medicine Bibliography) (Technisch
Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag, Netherlands)
Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)- .
....
..
.....

.
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Konecci, E.B.

1957

PHYSIOLOGICAL FACTORS IN USAF AIRCRAFI ACCIDENTS

(Paper, 28th Annual Meeting of Aero Medical Association,
May 6-8, 1957) See also J. Aviation Med. 28(b):553-558.

Denver, Colo.,

In conclusion, we can say that factors affecting the normal physioCONCLUSIONS:
the pilot (or crew) are contributing causes rather than primary
of
logic state
A few physiologic conditions like hypoxia
aircraft accidents.
major
of
causes
Fatigue appeared as a contributing
causes.
primary
were
and vertigo/disorientation
appears to be decreasing i.e.,
incidence
the
but
accidents
of
a
number
in
factor
G forces and vibrations appeared
thirty-four cases in 1955 to thirteen in 1956.
as contributing factors in a large number of accidents; however, their signifiThe adversities of
cance could not be fully evaluated from the available data.
carbon monhypoglycemia,
decompression, physical disturbances, hyperventilation,
areas.
problem
primary
be
to
seem
oxide poisoning, and air sickness do not

758
DECOMPRESSION EVENTS IN BIO-SATELLITES
1958
Konecci, E. B.
(Paper, ARS Semi-Annual Meeting of the American Rocket Society, Los Angeles.
California, June 8-12, 1958)
Safety aspects in accidental decompression include: (a) structural
ABSTRACT:
techniques like Whipple's meteor bumper wall, multiple construction and thicker
wall construction; (b) self sealing techniques; (c) detection of leaks; (d)
warning the human occupants; (e) reserve high pressure gases to delay the decompression; (f) use of full pressure suits; (g) personnel training for emergency
conditions; and (h) other devices like compartmentation, recompression chamber,
pressurized bunks or seat capsule, pressure bag and repair kit for sealing leaks.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine Bibliography)
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den Haag,
Netherlands) Rept. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)
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SPECIFIC FACTORS IN SPACE CABIN DESIGN
1958
Konecci, E. B.
(Paper,
RESPIRATION AND DECOMPOSITION WITH SEALED-CABINS.
motive Engineers National Aeronautic Meeting, Los Angeles,
-

Oct.

4,

-

PROBLEMS OF
Society of AutoCalif., Sept. 29

1958)

ABSTRACT: For short duration space flights, attaining and maintaining an adequate atmosphere should be possible with conventional oxygen systems, and chemiHowever, for long duration flights lasting weeks,
cal carbon dioxide absorbers.
months or years, regenerative systems, (e.g. biological photosynthesis via algae,

"
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photolysis of carbon dioxide with production of oxygen) will be required since
payloads will be restricted in cubage and weight.
In vivo and in vitro photosynthesis experiments should be encouraged and supported
to obtain a practical biological or photochemical closed ecological system.
In
addition, experiments involving photolysis of carbon dioxide with ultraviolet
light and return of oxygen for re-use in the cabin should be exploited since there
is an abundance of free UV light in sp,ce.
A hermetically sealed-cabin is a mandatory requirement for extended space flight
operations.
Leaks through structures and seals may ,prove to be more important
than meteoroid penetrations.
If, for some reason hermetic sealing is not possible
on the first space cabins, then leaks rates will have to be precisely calculated
so that adequate oxygen reserves 'are carried on board.
The longer the exposure
of the cabin in space the greater the probability of a penstrating hit by a
'meteoroid.
In general, the expected meteoroid holes will be very small.
However, to prevent excessive loss of oxygen, these leaks will have to be
rapidly detected and sealed.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke)
(Space Medicine Bibl'ography) (Technisch Documentatie en Informatie Centrum
voor de Krijgsmacht, den Haag, Netherlands) Rept. No. TDCK-16903; ASTIA AD-227
817; Feb. 1959)
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Konecci, E. B.
1959 HAZARDS OF SEALED CABINS,
Feb 1959
(2): 40-41: 48-51

...

Astronautics,

4

Summary:
Sealed'cabin systems in space flight are exposed to certain physical conditions which may affect the physiologic and psychologic well-being of their occupants. The more obvious hazards
are hi'gh acceleration at the launching and during ascent; weightlessness accompanied by circulatory, nervous, and digestive disturbances during orbital flight; temperature and humidity changes
within the cabin; which may exceed the limits of human tolerance,
and on the outer surface, which may affect the surface coating of
the capsule and further disrupt the thermal balance; radiation
storms 3uch as those encountered by the Explorer satellites; and
collisions with meteoroids or leaks through structures and seals,
which might result in decompression. To remain alive in space,
t,.'n will require an artificial environment defined by his physiology, and he must rely upon the spaceship, especially the complex
sealed-cabin systemn, to fulfill and maintain this requirement. Environmental control is necessary, particularly with regard to carbon dioxide, carbon monoxide from smoking, overheating of equipment and fires, ammonia from urine, methane and hydrogen from fla.tus, evaporation of sweat -and-glandular excretions-of theskin, and
indole, skatole, H2 S, phenol, and various amines from the feces. This
may necessitate the conservation of materials by conversion and recycling.

/
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Konecci, E.B. and A.J. Carah, and S. 'Deutsch
1960
HUMAN FACTORS IN
MISSILES AND SPACE SYSTEMS DESIGN
(American Rocket Society
ARS Anatomy of Manned Space Operations Conference,
October 10-12, 1960)
ABSTRACT:
Couglas Aircraft XCompany, Inc. looks upon human factors and
life sciences activities as an integral and, necessary part of the design
processes of missile and rpace systems., and its hardware.
Such activity
has become accepted as useful and necessary by the designers, primarily
as a result of positive benefits already demonst:ated.

762

Konikoff, J. J.
1961
SPACE FLIGHT ECOLOGIES
(Space Sciences Laboratory, General Electric, Missile & Space Vehicle
Dept.)
Report R61SD200; ASTIA AD-268 509; Dec. 1961
CONCLUSIONS: Two systems have been described in this paper for the support of
human life in sealed space vehicles.
The first system, a partially closed
ecology, has a number of important advantages:
I)
It is composed of subsystems
which have'been found to be feasible by experimental methods.
2) As a result of
this feasibility and the regeneration and recovery-of man's metabolic waste
materials, large weight savings can be effected over a finite flight time.
3)
Since the subsystems comprise known reactions and Lo a great extent known yields
from these reactions, the so-called lead time in assembling such a complete life
support system should be relatively short.
In fact, it is estimated that within
perhaps one to two years a system of the type described could be assembled and
tested. This latter point is of great' importance when it is remembered that
multi-manned cis-lunar flight experiments are currently being planned for the
immediate future.
The second ecological systezu presented is a much more ambitious one and requires.
a considerable amount of research and development.
Not only is research
necessary with, respect to the metabolism of algae, but appropriate equipment
must be designed for such things as equilibrium maintenance, waste management
and food processing.
In addition, the very considerable problem concerning
the utilization of light by the cell and the source of this light is of prime
importance.
The search should continue to find better strains of micro-organisms
or to optimize those strains thatare- now being used.
The system 'described
appears to offer the greatest promise for the indefinite (planetary station) or
extremely long flight time.
(AUTHOR)
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Koochembere, C.T
1952
HUMAN FACTORS RELATIVE TO THE PROBLEM OP• ESCAPEEJECTION ACCELERATIONS.
(Paper, Conference on Problems of Emergency Escape
in High Speed Flight, 29-30 Sept. 1952, at Wright-Patterson AFB, Ohio)
ASTIA AD-14 347
ABSTRACT: This paper concerns itself with research work associated with
ejection 2ccelerations and how this data has been utilized in the development
of equipment that will safely eject pilots from high performance 'aircraft.
German and British experiments on human tolerance to acceleration are reviewed.
On the basis of the data obtained in these experiments, the Martin Baker Aircraft Company developed a high-performance catapult, on which test subjects
were exposed to 17-21 g over periods from 0.15 - 0.25 seconds.
No injuries
or undesirable side reactions were sustained.
The firm developed a face curtain "for effectively maintaining the proper body and head position and relieving some fo the loading on the vertebrae during ejection strokes without injury
or notable discomfort.
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Korol'kov, 0. N.
1961
CALCULATING THE LOAD FLOOR OF AN AIRCRAFT.
Izvestiya Vysshikh Uchebnykh Zavedenjy Aviatsionnaya Tekhnika No. 3, pp. 7888, 1961
(Translation Services Branch, Foreign Technology Division, WrightPatterson AFB, Ohio) Translation No. FTD-TT-61-204/l.2; ASTIA AD-269 152;
7 Dec. 1961
CONCLUSIONS:
(1) The elasticity of the fuselage does exert a considerable effect
on the magnitude of bending moments of non-sandwiched longitudinal beams.
(2) In some instances, when on account of fuselage elasticity there is a sharp
rise in the calculated moments of the beams,, it is more convenient to change intc
longitudinal sandwich beams.
(3) The approximate method of calculating floor cover with consideration -of
fuselage elasticity, suggested in the report, is very simple and warrants sufficient accuracy for practical calculations.
(AUTHOR)
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Korsak, K.
1960
Th-TECTORIES OF OBJECTS EJECTED FROM AIRCRAFT.,
Can. Aeron. Journal 6(l):3-9 Jan.
1960

ABSTRACT: A method of calculating the trajectories of objects, such as
occupied seats or capsules ejected from an aircraft is presented.
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Kramer, S.B. & R.A. Byers 1960 A MODULAR. CONCEPT FOR A MULTI-MANNED SPACE
STATION
In: Proceedings of the Manned Space Stations Symposium, (New York: Institute
of Aeronautical Sciences, 1960)
Pp. 36-73
ABSTRACT: Contains a section on the Micro-Ecology which is broken down into
the following subsections:
Biochemical (Respiratory, Nutritional, Waste);
Psychological (Termal, Vibratory and 'Aurol, Gravitational); External Phenomena
(Radiation, Meteors); and Hardware (Micro-Atmosphere System, Equipment Weights
plus Power).
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Kooy, J.M.J.
1952
SOME PROBLEIS OF INTERPLANETARY TRAVEL
InM.
64:37-45, 1952

.ABSTRACT:
"Calculation of satellite vehicle and escape vehicle.
Discussion
of overall mass-ratio as a function of exhaust velocity and acceleration."
Brit. Interplan. Soc. . 12:85, Mar. 1953
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Kresser, S.L. & R.J. Sippel 1962 PUBLICATIONS OF THE JET PROPULSION LABORATORY,
JULY 1961 THROUGH JUNE 1962
(Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena, Calif) JPL Bibliography
39-3 NASA Contracl
NAS7-100

ABSTRACT: This bibliography has been divided as follows:
author, index, sunmary
publications, astronautics information, numerical index, and subject index.
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Kuklewicz, E. F.
1950
STATIC ULTIMATE LOAD OF FOUR MAN TROOP SEAT WITH
REINFORCED CANVAS SEAT BOTTOM.
(Fairchild Aircraft - Hagerstown, Md.)
(LT110-722) Test Model C-119B, 25 Aug. 1950 ASTIA ATI 135 824.
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Kuntz, W.H.
1946
PILOT EJECTION SEAT TESTS AT MUROC ARMY AIR FIELD.
(Engng. Div., AMC, Wright-Patterson AFB, DaytonOhio)
July 1946.
ASTIA ATI 43122

ABSTRACT: Report is given of pilot ejection seat tests conducted from an
F-61B fighter.
Detailed description and general remarks are given for each
test.
Curves showing the trajectory of seat and dummy with respect to the
Lest airplane after ejection are included.
Still prints from the motion
picture records of the tests are given.
It is concluded that this pilot
ejection seat is satisfactory for ejecting a 200-lb dumuny and parachute equipment from an airplane in flight up to ve'locities of approximately 290 mph IAS
at 12,000 ft altitude., Automatic devices are satisfactory for releasing the
lap belt'and the dummy's parachute when proper inspection is applied.
Recommendations are given for future tests.
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Kuntz,

TRE DORNIER 335 PILOT EJECTION SEAT.
1948
W.H.
Feb. 1948.
(LeBoeuf Co., Dayton, Ohio) Report 2-R-OO,

ASTIA All 54820

ABSTRACT: The Dornier 335 'pilot ejection seat was evaluated to determine
if the system or any features thereof might be of value to the USAF in
developing ejection seats as a means of emergency escape from high speed
aircraft. The seat was ejected by a piston type catapult utilizing compressed air as a source of energy, and the system produced an ejection
velocity of approximately 57.4 fps at maximum accelerations of' approximately
25 g. The system is described in detail, including performance data and a
comparison of Dornler 335 and USAF ejection systems.
The complete Dornier
installation was Etudied to determine the relationship between the various
components of the system, and the measurements of significant features were
recorded.
It was found that there are no advantages of this system over
the present USAF ejection system utilizing a powder charge catapult.
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Lafferty, R.E., R. Graetzer
.957
A STRAIN GAUGE METHOD OF MEASURING
WIND-BLAST ON FLIGHT HEADGEAR.
WADD TR 57 204,
ASTIA AD 118169

ABSTRACT: The headgear, such as helmets, oxygen masks, etc., worn by pilots
must be able to withstand the windblast conditions encountered during, emerDuring the course of the tests
gency ejection from a moving aircraft.
to measurethe forces exerted by
were
used
gauges
strain
herin described,
When plotted, the data obtained gave qualitatively consistthe windblast.
ent graphs, and when correlated with high speed motion pictures of the test
runs, indicated this method of instrumentation to be a feasible means for
, windblast force measurements.
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Lamne,

C. 0.
1961
EVALUATION OF ARMY PARACHUTE, PERSONNEL, TYPE A/P28S;3.
(Air Force Flight Test Center, Edwards AFB, California) Addendum II to
AFFTC-TR-61-37; ASTIA AD-261 954; Aug. 1961

ABSTRACT: This addendum presents the reco mxenCed procedures and techniques for
using the "Army Free-Fall Parachute Assembly, A/P28S-3" in conjunction with C-130
C-119, C-123, C-54, C-47, SA-16, and U-lA (Army) aircraft.
(AUTHOR)
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Lamne, C.O.
1962
TESTS OF H. KOCH AND SONS, INC., PARACHUTE
HARDWARE.
(Air Force Flight Test Center, Edwards AFB, Calif.)
Technical Documentary Rept. no. 62-36, ASTIA AD- 292981, Nov. 1962

ABSTRACT:
This repurt presents the results of testing experimental personnel
parachute hardware designed by Koch and Sons, Inc., Corte Madera, California.

. 2,723 .

The test items were adjustabld connector assemblies, Koch P/N015-10236-1 and
The test items were installed
canopy release assemblies, Koch P/NO15-10217-9.
on standard parachute pack and harness assemblies, P/N 51J7730.
The purpose of the tests was to determine the structural strength of the
parachute hardware by subjecting it to dynamic loads of 7000 to 9000 pounds
and to determine the suitability of the parachute hardware for use on
personnel parachutes designed for-emergency escape from Century type aircratt
by conduct of live juwp parachute tests.
The parachute hardware withstood the required dynamic load tests without any
All test parachutists commented favorably on wearing comfort
deformation.
and ease of operation. The experimental parachute hardware is considered
suitable for use on personnel parachutes
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SAFETY AND EMERGENCY EQUIPMENT FOR AIRCRAFT CREWS1961
Lakeman, G. M.
BIBLIOGRAPHY.
(Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, Den
ASTIA AD 256 063.
Rapport TDCK Nr. 24600A.,
Haag, Nederland)
ABSTRACT: This bibliography contains a list of reports, articles and other
Sources of
materials on safety- and emergency equipment for aircraft crews.
materials were compiled from the Liles of the Netherlands Armed Services Technical Documentation and Information Center, the Central Luchtvarrt Documentatie
Dienst and the Index Aeronautics from 1954-1961.
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1945 COMPARISON OF THE PHYSIOLOGIC EFFECTS OF POSITIVE
Lambert, E.H.
ACCELERATION ON SUBJECTS IN THE MAYO CENTRIFUGE ANT IN AN A-24 AIRPLANE
8
(Army Air Forces Materiel Canter) Contract No. w(33-03 ) ac-9166; August 1945;
ASTIA ATI 13248
ABSTRACT: An RA-24A Douglas Dauntless dive bomber has been equipped for study
of the physiologic effects of positive acceleration on the human subject in
flight. The physiologic changes studied in the airplane were the visual
symptoms, the changes in the ear pulse, the blood content of the ear and the
Motion pictures of the subjects we e taken in many instances.
pulse rate..
G tolerance as measured by the occurrence of visual symptoms was on the average
The level of acceler0.7 g higher in the airplane than on the Mayo centrifuge.
ation at which loss of the ear pulse occurred was on the average 0.5 g higher
in the airplane. The observations included in this study establish the essential
aimilarity of the effects of positive acceleration on subjects in the airplane
and on the centrifuge. They support the validity of applying the results of
centrifuge studies to conditions of actual flight
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Lambert, E.H.

1945

COMPARISON OF THE PiYSIOLOGIC EFFECTS OF POSITIVE

ACCELERATION ON SUBJECTS IN THE MAYO CENTRIFUGE AND IN AN A-24 AIRPLANE
(Submitted to Nat'l. Research Council, Sept. 1945, and as memo. rept. to
Aero Medical Lab., Wright Field, Oct. 1945)
CAM Report #467

ABSTRACT: This study Was undertaken to determine whether or not there are
differences between the subjective and objective physiologic changes which
occur in human subjects as a result of exposures Lo pub;Live ac.ceeration on
The pulse
a centrifuge as compared with those which occur in an airplane.
rates of the subjects both prior to and during exposure to acceleration were
On the other hand,
higher in the, airplane than they were on the centrifuge.
the actual cardiac acceleration resulting from exposure to a given magnitude
of acceleration was less in the airplane thpn on thz centrffugc,' wnile the
increase in pulse rate on exposure tz acJe~.&dLions which nroduced an equal
degreL of impairment of vision was almost the same in the two instances.
The general pattern of the change in pulse rate during exposure to acceleration
was the same in the airplane and centrifuge, although like other events the
maxizm= cardiac acceleration was attained slightly earlier in the airplane.
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Lambert, E. H. 1945 COMPARISON OF THE PROTECTIVE VALUE OF AN ANTIBLACKOLUT
SUIT ON SUBJECTS IN AN A-24 AIRPLANE AND ON THE MAYO CENTRIFUGE
(Mayo Aero Med. Unit Memo Rept. to AAF Material Center. Contract No.
Serial Rept.: Series B, No. 2)
W(33-038) ac-9166.
See also: J. Aviation Med. 21(l):28-37, Feb. 1950.

779
1945
COMPARISON OF THE PROTECTIVE VALUE OF AN
Lambert, E.H.
ANTIBLACKOUT SUIT ON SUBJECTS IN' AN A-24 AIRPLANE AND ON THE MAYO
CAN Report #487, October 1945
CENTRIFUGE.

.780
SOME FACTORS WHICH INFLUENCE THE PROTECTION
1952
Lambert, E. H., & E. H. Wood
J. Avia. Med. 23:218-228
SUITS.
ANTI-G
AFFORDED BY PNEUMATIC

"2,725 Lamport, Hoff & Herrington 1944 REVIEW OF METHODS OF APPLYING AIR PRESSURE
TO THE EXTREMITIES FOR PROTECTION AGAINST ACCELERATION WITH MEASURFMENTS
OF THE EFFECTIVE PRESSURES ON THE SKIN
(National Research Council, Comnmittee on Aviation Medic1ine, Washington, D.C.)
CAM Rept. No. 228; 24 November 1944
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Lamport, H. & L.P. Herrington 1944 CENTRIFUGE TESTS OF THE PNEUMATIC LEVER
ANTI-"G" SUIT
(National Research Council, Committee on Aviation Medicine, Washington, D.C,)
CAM Rept. No. 368; 14 June 1944
ABSTRACT:
Nine male subjects tested the PLS inflated to 1.14 to 1.85 p~i on
the Wright Field Centrifuge.
Overall protection against all visual symptoms
was 1.38 "gin.
Roughly equal protection was obtained against all visual symptoms
The PIS suit offers promise of cooler anti-"g" device than those suits where
pressurized bladders cover large areas of the body.
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Lamport, H., & L. P. Herrington
1944
PRESSURE EXERTED ON THE LOWER EXTREMITY
BY THE LATEST MODELS BERGER SINGLE PRESSURE ANTI-"G"' SUIT AND PNEUMATIC
LEVER ANTI-"G!° SUIT.
(Yale)
CAM No. 294; 27 March 1944
ABSTRACT:
(a) The pressures imparted to the tissues of the leg by latest models
pneumatic Berger single pressure suit and Yale pneumatic lever suit were measured
during inflation with acceleration.
(b) Berger SPS gives maxirmum pressure on calf, the PLS gives gradient pressure
oe--easing from ankle to the thigh.
(c) The PLS gives much more uniformity of pressure at any given level than the
Berger SPS.
(d) Berger SPS is painful over the thighs without acceleration when inflated
higher than 7 psi. The PLS is not painful.
(e) It is thought tha* uniformity of pressurization and provision of gradient
pressure .aight give adcded "g" protection to PLS.
(f) Further development of PLS and its trial in centrifuge and plane seems
indicated
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Lamport, H., W.C. Clark & L.P. Harrington 1945 THE COMFORT AND ACCELERATION
PROTECTION ON THE CENTRIFUGE OF THE L-12 PNEUMATIC LEVER ANTI-BLACKOUT

SUIT
(National Research Council, Committee on Aviation Medicine, Washington,
CAM Rept.

No.

D.C.)

483; 1 May 1945

ABSTRACT: Comparison between Pneumatic lever suit and the G-4 suit.
preferred lever suit assuming each gave equal protection.

Subjects
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Lamport,

H. & L.P. Harrington

1945

TEST OF THE GENERAL ELECTRIC ACCELERATION

ACTIVATED AIR PRESSURE REGULATOR (P-321-14) AND VALVE (P-321-13)
1 May 1945

786
Langner, F. C.
1960
CONDUCT STUDY, DESIGN, DEVELOP AND FURNISH PROTOTYPES OF
ENERGY ABSORPTION SYSTEMS FOR AIRCRAFT SEATS (Aerotec Industries, Inc.,
Aerotherm Div., Bantam, Conn.)
Contract NOas 57-367-c; ASTIA AD-272 672;
30 March 1960
ABSTRACT:
This investigation proved a tube and die energy absorption system tan
be mounted on a catapult tube and be secured to the ejection seat by its trunnion
bolts.

The energy absorber unit was statically and dynamically tested to prove its
reliability and load qualities. Final design consists of a 3-1/8" dia. x .049"
4130N steel draw tube secured to the, catapult tube by a Lhrtadled adapter. A
trunnion mounted die is fastened to the ejection seat with two brunnion bolts.
The die and its guide sleeve have a maximum O.D. of 3.250" while the inner drawing surface is 2.975" diameter.
Provisions are made for 4" of E/A motion with a
loading of 7600 lbs. The completed unit weighs 3.31 pounds.
The second phase of this report showed that a tube and die vertical energy absorption system can be adapted to a crew member seat. The nergy absorption unit was
tied in with the vertical adjustment of an Aerotherm Model 442 Helicopter seat to
provide 2" of energy absorber motion when the seat was fully down and 4" maximum
movement when the seat is 2". above the lowest point.
During static seat test the
energy absorption units 'operated satisfactory.
The energy absorption prototype
units secured to the three 442 seats use a 7/8"Ix .035" 41-30N steel draw tube
with a die I. D. of .851" diameter. These units will go into operation when a
4810 lb. down load is applied to the 442 seat.
The E/A units weigh .89 pounds
each while the total conversion adds 5.8 pounds to the original seat.
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The tube and die energy absorber system possess the following characteristics
desirable for an efficient system.
(1) Constant loading during the complete energy absorption cycle.
(2) Reliability of operation
(3) Irreversibility can be incorporated with few additional parts.
(4) Adaptability can readily be accomplished on ejection and crew seats
(5) Low weight energy absorption system.
(6) Simplicity of design for low manufacturing costs.
(AUTHOR)
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Lansberg, M.P.
1955 ON THE ORIGIN OF THE UNPLEASANT SENSATIONS ELICITED
BY MOVEMENTS DURING AFTER-SENSATIONS.
Aeromed Acta (Soesterberg), 4:67-72

7S8
Lanz,

R. C.
19.48
KINETIC MEASUREMENTS ON A PILOT-DUMMY EJECTED FROM A P-82
AIRPLANT (Air Materiel Command, Wright-Patterson AFB, Ohio)
Rept. MCREXAS45341-3-4, 11 March 1948; ATI No. 22026

ABSTRACT:
Tests were made to obtain data relative to the forces experienced by a
pilot-dummy when ejected upward from high-performance aircraft by means of a catapult.
Tests were made with a P-28 airplane.
The measuring instrumentation consisted of a multi-channel recording uscillograph in conjunction with resistancetype acceleration, air pressure, and position transmitters.
It was concluded that
rearward accelerations become more critical at airspeeds above 430 knots and that
armor plate should be attached to the ejection seat rather than the fuselage to
reduce this acceleration.
(ASTIA)

.789
Lappin, A.N.--1949 DESIGN OF ROTATABLE SEAT FOR ACCELERATION AT..EVIATION
December 1949;
(Cornell Aeronautical Laboratory, Inc., Buffalo, New York)
Report BC-531-S-16; ASTIA ATI 125 505
ABSTRACT:
The rotatable seat, described in this report, is an acceleration
sensit-ive device which automatically causes the pilot's or passenger's body
to be oriented into a position which greatly increases his tolerance to high
acceleration.
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790
ANALYSIS OF EJECTION SEAT ESCAPES.
1953
Latham, F.
FPRC Rept.
(Inst. Aviation Med., R.A.F., Farnborough)

851

791
PHYSIOLOGICAL REQUIREMENTS OF EJECTION SEATS.
1955
Latham, F.
FPRC Memo 63, Sept.
(Inst. of Aviation Med., R.A.F., Farnborough)

1955
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Latham, F.
1957
LINEAR DECELERATION STUDIES AND HUMAN TOLERANCE.
(Flying Personnel Research Committee, Gt. Brit.) FPRC Rept. No.
June 1957.
ASTIA AD 141 044.

1012;

ABSTRACT: The limits of physiological tnlerance to linear deceleration lasting
0.2 to 0.4 secs. have been assessed for subjects wearing four types of Service
torso-restraining harnesses without lim~b restraint. A combined harness alone,
which is proposed for use in Service aircraft, should give protection up to 17 g,
but above this figure serious injUry is likely.
If additional leg-restraint is
employed, it is considered that the safe limit may be raised to at least 20 g.
Above this figure arm, leg and head restraint, and a jerk in harness should give
protection up to 25 g.
Attention is drawn to the possible mechanism of injury
to the larynx, face and chest.
Peak intra-abdominal pressures of 450 mm. Hgj at
12 g have been recorded in a test subject. When the test subjects were relaxed
prior to impact a protective extensor response in the lower limbs tending to
brace the subject against the rudder pedals was not detected less than 100
milliseconds after impact.
(Author)
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Latham, F.
1957 A STUDY IN BODY BALLISTICS.
SEAT EJECTION.
Proc. Roy. Soc. B. 197: 121-139, Aug. 1957
See also:
(RAF, Institute of Aviation Medicine, Farnborough)
No. 10.6, Jan. 1957

FPRC Rept.

ABSTRACT: To define the upper limits of tolerance for short-duration accelerations acting through the vertical a>xis ot the body, subjective reactions from
tests in vertical ejection rigs were assessed.
Accelerometers on the head and
waist recorded up to 30 g lasting 0.01 to 1.0 sec.
Frequency and damping characteristics of the man-seat system were determined by vibrating the system over
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the frequency range of 1 to 20 c./sec., and by use of sledge-hammer and seatdrop experiments.
Tolerance was found to be conditioned by the force-time
function of the ejection gun, the alignment of the body and seat, and the dynamic
characteristics of the seat pack.
For minimum overshoot of acceleration in the
body the optimum duration of force was 0.23 sec.
Low-frequency response of the
man was the important variable,
Previously defined limits of thrust should be
adhered to as anatomical limits.
Maximum overshoot in the body would result
with a rate of acceleration change increased to 400 g/sec.
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Latham, F.
1958
LINEAR DECELERATION STUDIES & HUMAN TOLERANCE
-Clin. Sc. 17(l):121, Feb. 195'8.
ABSTRACT: The physiological effects of decelerations up to 16 g, with a maximal
rate of change of 300 g/second, were studied in human subjects on a rocketpropelled trolley apparatus.
Four types of restraining harness were compared,
including a conventional Royal Force "Z" harness comprised of shoulder and
lap straps, a four-point harness incorporating leg (crutch), lap, and shoulder
straps, and two three-point variations of the latter harness.
Decelerations
up to 12 g were found to produce no undue discomfort or bruising with any harness tested, provided that the head was flexed to an angle of 450 prior to
impact.
Above 12 g, bruising in the region of the lap belt and shoulder straps
occurred, particularly in the absence of crutch straps.
Location of the feet
in aircraft rudder pedals resulted in a noticeable reduction in lap belt load,
although no reflex leg muscle action could be distinguished until 100 milliseconds after Lhe start of deceleration.
Peak intra-abdominal pressures of
200-450 mm. Hg were recorded during deceleration.
Electrocardiograms were
normal immediately following impact, and pulse rates returned to normal resting
rates (from l00-140beats/minute during runs) within several minutes.
It is
concluded that the lug, lap, and shoulder harness gives protection up to 17 g
but that serious injury is likely above this level.
It is suggested that,
the safe limit of deceleration might be increased to 20 g with additional
leg restraint, and to 25 g with a jerkin harness and arm, leg, and head
restraints.
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Laughl in,- _C.. Pand W. S., Augerson
1961.
PHYSIOLOGICAL RESPONSES OF THE
ASTRONAUT IN THE, MR-4 FLIGHT.
(Results of the Second U. S. Manned
Suborbital Space Flight, NISA Manned Spacecraft Ctr) Pp. 15-21, 21 July
1961.
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Laurell, L.
1959
MEDICAL ASPECTS OF ESCAPE WITH EJECTION SEATS IN
THE SWEDISH AIR FORCE.
Medd Flyg Navalmed Natuid 8(2):1-6
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Lautier, R.A.
1942
PIwL'S SEAT UNIT PROOF LOAD TESTS OF NO. 214MODEL XAT-15.
(Boeing Airplane Co., Wichita Div., Kans.) Report No.
x120;-6 324,
ASTIA ATI 104 196, Jan 1942
" TRACT: It is concluded from the tests made and from a study of the
deflection curves which are a part of this report that, since the deflection
points of various parts of the chair when plotted are all approximately
straight lines, no part of the unit exceeded the elastic limit of the material
used and is, therefore, sufficiently strong as now supplied.
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1942 PROOF LOAD TEST - PILOT'S SEAT - MODEL XAT-13 & 14
Lautier, Roger A.
Warren McArthur Corporation, Bantam, Conn.;
Fairchild Engine and Airplane
Engineering Report No. 7709
Corporation, Aircraft Div., Hagerstown, Md.)
ASTIA ATI 110 521
ABSTRACT: The purpose of the test described in this report was to apply static
loads simulating the forces of acceleration on the #203 Pilot's Seat Unit to
behavior while under Proof Loads.
In each test 207. of the ultimate
determine it's
load was directly applied to the unit to remove any slack in the joints.
Additional loads were applied in 20% increments by means of weights on a platform suspended
from a whiffle tree or equivalent in order that after each increment was added
the platform might be raised leaving only the initial 20r° load.
In this manner
any set would be noted and plotted to warn of incipient failure.
Meagurements
were taken by means of sliding wooden deflection guages clamped to the seat unit
and test rig. All deflections were noted and plotted during the tests.
In
addition, photographs were taken at the 20% and proof loads, which negatives were
later superimposed and the resulting positive prints show the behavior of all
parts under the loads applied.
The results of the tests showed that the seat unit
withstood the applied loa~s without failing or retaining any permanent set.
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Lautier, R.A.
1942 PROOF LOAD TEST
CO-PILOT'S SEAT
(Fairchild Engine and Airplane Corp., Aircraft Div.,
Report No. 7710, ATI 109-433

-

MODEL XAT-13 and 14
Hagerstown, Md.) Eng.

ABSTRACT:
The purpose of this report is to describe the results of tests in
which static loads simulating the forces of acceleration were applied to the
#204 Co-Pilot's Seat Unit to determine its behavior up to Proof Loads.
Referring
to the curves incorporated in this report which show the deflection of various
parts while under the different loads, it will be noted that the deflections
form approximately straight lines or form only the elastic portion of the
materials used.
Points below 207. of the ultimate loads should be neglected
because their co-ordinates do not reflect true values due to the slack in the
joints.
It may be concluded therefore, that the seat unit,is sufficiently
strong as now supplied.
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Lautier, Roger A.
1942 PROOF LOAD TEST - RADIO OPERATOR SEAT - MODEL XAT-13
and 14
Warren McArthur Corporation, Bantam, Conn.
(Fairchild Engine and Airplane
Corporation, Aircraft Div., Hagerstown, Md.)
Engineering Report No. 7711
ASTIA ATI 110 522
ABSTRACT:
The purpose of the test described in this report was to apply static
loads simulatirg the forces of acceleration on the #205 Radio Operator's Seat
Unit to determine its behavior up to Proof Loads.
In each test 20 percent of the
ultimate load was directly applied to the seat unit to remove any slack in the
joints. Additional loads were applied in approximately 20 percent increments by
placing weights on a platform suspended from a whiffle tree or equivalent in
order that after each increment was added the load might be raised leaving only
the initial load.
In this manner any set would be noted or probable failure
looked for.
Measurements were taken by means of sliding wooden deflection
gauges clamped to the seat unit and to the test rig. All deflections were noted
and platted to warn of incipient failures.
In addition, photographs were taken'
at the 20 percent and proof loads, which negatives were later superimposed and
the resulting positive print shows the behavior of all p.rts under the loads
applieo.
The results of the tests showed that the seat unit supported the loads
applied without collapsing or any parts thereof retaining a permanent set.
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Lautier, Roger A.
1942 PROOF LOAD TEST - NAVIGATOR'S-SEAT-4MODELXAT-13-&-4-----(Warren McArthur Corporation, Bantam, Conn4
Fairchild Engine and Airplane
Corporation, Aircraft Div., Hagerstown, Md.)
Engineering Report No. 7712
ASTIA ATI 109 434

ABSTRACT: The purpose of the test described in this report was to apply static
loads simulating the forces of acceleration on the #206 Navigator's Seat Unit
to determine its behavior up to proof loads.
In each test 20 percent of the
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ultimate load was directly applied to the seat unit to remove any slack in the
joints.
Additional loads were applied in approximately 20 percent increments
by placing weights on a platform suspended from a whiffle tree or equivalent in
order that after each increment was added the load might be raised leaving only
the initial load.
In this manner any set'would be noted or probably failure
looked for. Measurements were taken by means of sliding wooden deflection gakiges
clamped to the seat unit and to the test rig. All deflections were noted and
plotted to warn of incipient failures.
In addition, photographs --ore taken at
the 20 percent and proof loads, which negatives were later superm. ,sed and the
resulting positive print shows the behavior of all parts under the loads applied.
The results of the tests showed that the seat unit supported the loads applied
without collapsing or any parts thereof retaining a permanent set.
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Lawrence, M.L., J.W. Macmillan and associates 1946 ANNOTATED BIBLIOGRAPHY ON
HUMAN FACTORS IN ENGINEERING DESIGN.(Aviation Branch, Research Divs ion,
Bureau of Medicine and Surgery, Washington, D.C.) Project X-651, Feb. 1946,
Astia ATI. 82599
ABSTRACT: An attempt has been made to present such information as could be
found concerning human factors in the operation of military equipment.
Among
topics considered are the following:
Anthropometric Data:
Physical measurements, Dynamometric
measurements.
Physiology: Bodily movements, Work performanc.
Psychology:
Measurements of performance, Training.
Instruments: Facing, Illumination, Methods of indication,
Association, Auditory factors.
Controls:
Shape and coding, Movement, Placement, Sequence of
operation.
Work Place: Positioning, Visual Fields, Safety.
Group operations.
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Lawton, Alfred H. 1952 HUMAN FACTORS IN THE OPERATIONS AND DESIGN OF AIRCRAFT
Journal of Aviation Medicine 23: 254-258 & 306
ABSTRACT:
human factors in aviation embrace three broad divisions:
(1) aviation
mediciny, which familiarizes pilots with their equipment, safety measures, and
prevent-ve me
aspects(2 human engincee•ig,which ana yses-imitations
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of human response to the aircraft and its equipment; and (3) human resources
which relate to selection, classification, aptitude measurement, training, and
human relations, taking into the account the diversified nature oi human beings.
Psychophysiological aspects uf noise, vibration, use of pressurized cabins, use
of ejection seats and all kinds of protective equipment, and the impact of
Animal experiments have a great value in furthering respeed are discussed.
search but ultimately each device, method, and principle has to be tested by
"human guinea pigs."

804
Lay, W. E. and Fischer,
Dec.
47:482-96.

L. C.
1940.

1940

RIDING COMFORT AND CUSHIONS.

SAE j.

805
Lee,

INJURIES TO AIRCREW FROM THE CHEST-TYPE PARACHUTE.
1946
P.A.
(Flying Personell Research Committee, Air Ministry)
F.P.R.C. Report #658a, May 1946

806
1947 SPINAL ACCELERATION MEASUREMENTS ON A PILOT-DUMMY EJECTED
Lehmkohl, J.C.
FROM A P-61 AIRPLANE IN FLIGHT
(Army Air Forces, Materiel Command, Engineering Division) Serial No. TSEACI2A45341-2-5, 1 July 1947; ASTIA ATI 10 794
It is concluded that the existence of a vibrating system; consisting
ABSTRACT:
of the ejection seat, the cushioning media, and the dummy; which induces the
high peak accelerations is further substantiated by the results of these tests.
The peak values of spinal acceleration, as recorded, exceed the present known
The weight of the ejection charge
physiological tole ances of a human subject.
The primary
acceleration.
spinal
of
has a very small effect on the peak value
angle of
the
is
peak
acceleration
spinal
the
of
magnitude
the
factor effecting
accelerspinal
the
separation
catapult
the
after
seconds
0.15
Within
ejection.
ation of the dummy stabilizes at approximately -2g for the duration of the record
It is recommended that ground tests be conducted to obtain additional data
Corrective action be taken towards the
concerning the effect of ejection angle.
modification of the means of cushioning in order to eliminate or reduce the
(Author)
excessive peak accelerations.
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1962 MOBILE SPACE SUIT
Lent, C.P.
(U.S. Patent 3, 034, 131, May 15, 1962.)
ABSTRACT: A high-altitude inflatable aviation suit is described and illustrated
which is made of flexible material to withstand internal pressures and to flex
freely. The neck section includes an attached air-tight helmet.
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L

,*.,

R.C.

1946

KINETIC MEASUREMENTS ON A PILCT-DUlXQY EJECTED

(Air Materiel Command,
FROM A P-61 AIRPLANE IN FLIGHT.
July 1946
42654,
ATl
ASTIA
Ohio)
AFB, Dayton,

Wright-Patterson

Data are presented relative to the forces which act on a pilotABSTRACT:
dummy when subjected to ejection by a catapult mechanism from an F-61 fighter
It was ascertained that the average velocity of ejection
airplane in flight.
obtained in these tests closely approximates the velocity for which the
The vertical acceleratlon, as recorded for the peak
catapult was designed.
values, exceeds the present known physiological tolerance of a human being.
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Ralph 1948 KINETIC MEASUREMENTS OBTAINED DURING PILOT-DUMMY EJECTIONS
FROM A P-80B AIRPLANE
ýngineering Division,' Air Materiel Command, Wright-Patterson AFB, Ohio)
ASTIA ATI 40805
August 1948
Serial No. MXREXA8-45341-3-8
Lenz,

ABSTRACT: A study is made of the kinetic measurements obtained during pilotIt was found that the M-1 (service)
dummy ejection from an F-BOB. fighter.
catapult, containing the M-28 (service) cartridge, attained a practical optimum
in ejection acceleration pattern while slightly exceeding the minimum required
The neck of the catapult does not meet the general
standard ejection velocity.
Following catapult
structural requirements under ground test ejection conditions.
kinetic
sufficient
attained
catapult
the
of
assembly
tube
inside
the
separation,
energy in its upward swing to impart a strong forward turning moment to the seat
Recommendations are given for further
upon contact with the seat trunnion.
testing of this equipment.
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Lenz,

R. C. 1948 KINETIC MEASUREMENTS ON A PILOT-DUMMY EJECTED FROM A P-82
AIRCRAFT.
(Air Material Command, Wright-Patterson AFB, Ohio)
Rept. No.
MCREXA-8-45341-3-4, March 1948.

ABSTRACT: Tests were made to obtain data relative to the forces experienced
by a pilot-dummy when ejected upward from high-performance aircraft by means
of a catapult.
Tests were made with a P-33 airplane.
The measuring instrumentation consisted of a multiple-channeled recording oscillograph in conjunction with resistance type acceleration, air pressure, and position
transm4 tters.
It was concluded that rearward acceleration becomes critical
at airspeeds above 430 knots and that armor plate should be attached to
the ejection seat rather than the fuselage to reduce this acceleration.

Leverett,

S.

D.,

Jr.,

R. U. Whitney,

and G. D. Zuidema

1961

PROTECTIVE

DEVICES AGAINST ACCELERATION.
(In Gauer, 0. H. and G. D. Zuidema,
Gravitational Stress in Aerospace Medicine) (Boston:
Little, Brown,
and Co., 1961). Pp. 211-220

812
Levy,

P. M., D. J. Sekinger & R. S. Stone 1961 A DISCUSSION OF THE NATURE
AND SOURCE OF INJURY EXPERIENCED BY AVIATORS EJECTING FROM F9F-8T
COUGAR UTILIZING MK-45 SEAT.
Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Pa.
14-15 June 1961.

ABSTRACT: An analysis of nine aviators ejecting in the MK-45 seat
revealed that the more serious injuries Were related to the ejection per se
and were back injuries.
Analysis of the MK-45 seat revealed inadequancies
relating to improper positioning of the aviators and application of increased
ejection forces to the ejecting aviator.
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Lew, J.
1949
REVIEW OF PROBLEMS OF EMERGENCY ESCAPE BY PARACHUTE
JUMP AND EJECTION SEAT
(Cornell Aeronautical Laboratory, Inc., Buffalo, N. Y.)
Report No. BC-531-5-12, Dec. 1949. ASTIA ATI 125 336.
ABSTRACT:

To obtain an understanding of the status of the problems of es-

cape from an airplane at high speeds and altitudes, a search was made of
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pertinent literature.
The existing literature covered only the normal
parachute jump and the catapult seat ejection, methods of egress which
are satisfactory at maximum speeds of 350 and 550 mph, respectively, and
at a maximum altitude of 50,000 feet.
Information is

presented on:

the conditions imposed upon the human by the two methods during
egress and the descent to earth, and,
the reactions of the human body to these conditions.

814
Lewis, B. M.
1955
EFFECT OF INFLATION OF FULL PRESSURE HALF SUIT ON RESPIRATION
(Naval Air Development Ctr., Johnsville, Pa.)
Project NM 001 100 314; TED
ADC AE 1405; 31 Dec. 1955
ABSTRACT:
The full pressure half suit has 1'een shown to produce marked pulmonary
congestion.
This study, has attempted to investigate the effects of this congestion on the lungs., In two individuals, from 500 to 700 cc of air is "trapped" in
the lungs by inflation of the suit.
In three studies this 'trapping has been
strikingly demonscrated by an increase in nitrogen expired during the inhalation
of 100% 02 when the suit was deflated.
Diffusing capacity of the lungs is slightly
decreased by inflation of the suit.
However, because of air trapping this decrease
is an apparent, rather than a real, phenomenon.

815
Lewis,

B. M., R. E. Forster & E. L. Beckman
1957
THE EFFECT OF INFLATION OF
A PRESSURE SUIT UPON PULMONARY DIFFUSING CAPACITY IN MAN.
(Naval Air Development Center, Johnsville, Pa.)
Rept. no. NADC-MA-5705,
Hay i957.
ASTIA AD 134 510.
See also J. Applied Physiology 12:57-64, 1958.

ABSTRACT:
Inflation around the lower half of the body oL a tightly fitting
pneumatic suit to a pressure of 75 mm Hg was previously shown (AD-62-492) to
produce an acute increase in pulmonary arterial and wedge pressures of about
25 mm Hg in normal subjects.
The effects of such an increase in pressure upon
the pulmonary capillary bed were invcstigated by measuring the lung diffusing
capacity (DL) for CO at different alveolar O2 tensions from below 100 mm lg to
above 600 mm Hg in 4 healthy subjects by the 10-sec breath-holding technique of
Krogh (J, Clin. Invest. 33:1135-1145, 1954).
Measurements with the inflated suit
were compared with control measurements taken immediately before and/or after,
with the suit deflated.
No significant change in mearn DL was produced by inflation of the suit in 11 series of experiments.
The true diffusing capacity of
the pulmonary membrane (DM) and the volume of the blood in the pulmonary
capillaries (VC) were also calculated from the value of DL at eifferent alveolar
02 tensions.
Following suit inflation, DH fell in 2 subjects and rose in 2
others, while VC fell in one subject, rose in 2, and was unchanged in 1 subject.
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These changes are probably not significant.
An underestimate of DL during suit
inflation may have been produced by gas trapping in the lung.
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Lewis, B. M., R. E. Forster & E. L. Beckman
1958
EFFECT OF INFLATION OF A
PRESSURE SUIT ON PULMONARY DIFFUSING CAPACITY IN MAN.
J. AppI. Physiol. 12:57-64.
ABSTRACT:
Inflation around the lower half of the body of a tightly fitting
pneumaticsuit to a pressure of 75 mm Hg was previously shown (AD-62-492) to
produce an acute increase in pulmonary arterial and wedge pressures of about 25
,mm Hg in normal subjects.
The effects of such an increase in pressure upon the
pulmonary capillary bed were investigated by measuring the lung diffusing canacity (DL) for CO at different alveolar 02 tengions from below 100 mm Hg to above
600 mm Hg in 4 healthy subjects by the 10-sec breath-holding technique of Krogh
(J. Clin. Invest. 33:1135-1145, 1954).
Measurements with the inflated suit were
compared with control measurements taken immediately before and/or after, with
the suit deflated.
No significant change in mean DL was produced by inflation
of the suit in 11 series of experiments.
The true diffusing capacity of the
pulmonary membrane (DM) and the volume of the blood in the pulmonary capillaries
(VC) were also calculated from the value of DL at different alveolar 02 tensions.
Following suit in lation, DM fell in 2 subjects and rose in 2 others, while VC
fell in one subje t, rose in 2, and was unchanged in 1 subject.
These changes
are probably not ignificant.
An underestimate of DL during suit inflation may
have been produce by gas trapping in the lung.
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Lewis,

D.H.
1955
THE G-PROTECTION PROVIDED BY THE FULL PRESSURE HALF SUIT
(Naval Air De elopment Ctr., Johnsville, Pa.) NADC-MA-5511, 23 Sept. 1955

ASTIA AD 79 881

ABSTRACT: An evaluation was made of the g protection provided by the fullpressure half suit, and a comparison was made with the protection provided by
straining, by the -2 suit, and by a combination of Lhe Z-2 suit and a straining.
The mean protecti
which was obtained by 4 experienced subjects in 415 centrifuge runs was 2.4
with the full-pressure half suit, 1.1 g with straining, 1.2
g with the Z-2, a d 2.2 g with the Z-2 plus straining.
Maximum suit pressures
of 7 and 9 psi we e obtained for the full-pressure and Z-2 suits, respectively.
No cardiac arrhyt ias or circulatory embarrassment was observed at 7 psi with
the full-pressure halt suit.
For the Z-2 suit, straining, and the combination
of the two, the g level at which peripheral light loss occurred was selected
as the limiting g level.
For the full-pressure half suit, abdominal pain due
to suit pressurization limited the g level; voluntary straining was not possible,
apparently because of respiratory difficulty.
For the full-pressure half suit,
the pressure required for protection against peripheral light loss was 2 psi/g
above the g level at which light loss occurs without the suit; for the Z-2 suit,
the value is 3 psi/g.
Acceptability of the full-pressure half suit is limited

/
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by excessive cumbersomeness, difficulty in donning, the presence of abdominal
pain at maximum suit pressures, and lack of improvement over the combination

of the Z-2 suit plus straining.
The maximum protection obtained by our subjects with the full pressure
half suit was about the same as that obtained by the 'combination of the
Z-2 suit plus straining.

81.8
Lewis, Frederick, J. Jr.
1958
MILITARY HELMET DESIGU,
(Naval Medical Field Research Laboratory, Camp Lejeune,
Carolina)
June 1958
ASTIA AD-209-i62

North

Abstract: A brief history of the design, development, production, and
use of helmets is provided, emphasizing the period since the start of
World War I. The design of helmet components is discussed, together with the
effectiveness and medical, psychological, logistic, and tactical aspects of
helmets. Particular emphasis is placed upon the infantry helmet. Recommendations are made for fundamental development and evaluation studies, and a
design approach is outlined. A representative bibliography concerning
helmets and descriptions of recent foreign helmet developments are included.

819
Lewis, R. E. F.
1959
EMERGENCY ESCAPE FROM TANDEM-CREWED AIRCRAFT
(Defence Research Medical Labs.. Canada)
Reprint from Canadian Aeronautical Journal 5:187-194, June 1959.
ABSTRACT:
The results- suggest that escape sequences for a tandem crew can
take an excessive period of time, when considered in relation to low level
incidents demanding escape.
In the light of this evidence it is rccommended
that in tandem-crewed aircraft the ejection seats be so linked together
that the pilot, upon deciding that the crew must escape immediately, operates
the firing control of his seat whch will automatically eject the observed and
in turn, himself. Such an arrangement could reduce total escape t'ime for
both occupants to approximately 2.5 seconds.
However, in order that the
observer be properly positioned for ejection, an automatic restraint for the
observer wo'ld be a mandatory component of a linked system.
Furthermore,
the observer should be provided with an override which would enable him
to eject alone in case where there is ample time for the escape, or should
the pilot be incapacitaerd, e.g. by anoxia.
(Author)
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1958
HUMAN TOLERANCE TO AIRCRAFT SEAT
Levis, S. T. and J. P. Stapp
BELT RESTRAINT
J. of Aviation Medicine 29(3):187-196, March 1958.
ABSTRACT: 1Fuman volunteer subjects were decelerated while restrained by
a lap belt three inches in width while seated forward-facing in three
experimental devices:
1. An aircraft seat hanging by 20-foot cables forming a swingpendulum, which could be raised and dropped through a measured vertical
component and arrested by a steel cable;
2.
A sled, on a 120-foot track, propelled by an ejection seat MI-Al
catapult and decelerated by water inertia brakes; and
3. A catapult accelerating a seat by means of rubber shock cords in
an 18-foot distance and decelerating it with mechanical friction brakes
in thirty inches or less.
Rate of onset, magnitude and duration of force are tabulated for 30 human
experiments.
Air transport chrash protection is discussed as well as
tolerance limits to the application of crash-type mechanical forces of the
'sagnitude investigated by these experiments.

821
Lhotka, D. C.
1962
A PROGRESS REPORT OF THE JOINT NATIONAL EDUCATIONAL
SEAT BELT PROGRAM.
(In M. K. Cragun, ed., The Fifth S
Automotive
Crash and Field Demonstration Conference, Sept. 14-16, 1961• p. 241242.

822
Libber, L.M., L.J. Santa Maria, and V. Vaccaro
1958 DEHYDRATION EFFECTS ON
MODERATELY HEAT-STRESSED SUBJECTS WEARING A FULL PRESSURE SUIT IN AMBIENT
CONDITIONS REQUIRING A HIGH VENTILATING AIR FLOW Jour. Aviation Med.,
29(3):241, March 1958
ABSTRACT: A study was made of the dehydration effects produced in resting subject
wearing an impermeable full-pressure altitude suit by ventilation at a comfortable
level wirh 900 F. air flowing at a rate of 900 liters/minute.
Determinations were
made of rectal and skin temperature, pulse rate, total weight loss, evaporative
weight loss, weight deficit, and hematologic and urinary values. Comparison with
control subjects wearing unventilated summer flying suits at an ambient temperature
of 700 F. revealed no severe thermal stress with the full-pressure suit.
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823
Libbey, B.W.
1958
EVALUATION MEASUREMENTS OF ENERGY ABSORBING
BUMFERS ON TEST VEHICLES.
(Master's Thesis for MS in Me, University of Minnesota, 1958)

824
Liebel, D. A.
1960
THE EJECTION SEAT IS NOT YET OBSOLETE
Society of Experimental Test Pilots Quarterly Rev. 5(2):5-10, Winter
1960.

.ABSTRACT:
This article describes in detail the Aircrew Escape System known
as the "B" seat in terms of the structural and operational characteristics.
Also, the extensive series of developmental tests are su-narized.
(Tufts)

825
Lincoln Laboratory 1956 BIBLIOGRAPHY OF SCIENTIFIC AND ENGINEERING PAPERS
1954-1956
Lincoln Laboratory, Massachusetts Institute of Technology
Contract No.
AF 19(122)-458
ASTIA AD 24 972
ABSTRACT: This bibliography is composed of journal articles, meeting papers,
and theses concerning science and engineering.

826
Lincoln Laboratory 1960 ABSTRACTS, SCIENTIFIC AND ENGINEERING PAPERS,
JUNE 1960
Lincoln Laboratory, Massachusetts Institute of Technology
Contract No.
AF 19(604)-5200
ABSTRACT: This publication lists, by Lincoln Laboratory Puthor, abstracts of
articles published in the technical journals and papers presented at meetings
of the scientific societies.
Included also are abstracts of work performed under Lincoln sponsorship
or by consultants to the Laboratory, and, in Section A, of theses submitted for
advanced degrees.
The period covered by this report is July 1, 1956 - April 15, 1960. An
earlier edition, published in 1956 and now out of print, includes abstracts
from the period July 1, 1954 - June 30, 1956.

-

2,741

-

427

Lincoln Laboratory 1961 UNCLASSIFIED PUBLICATIONS OF LINCOLN LABORATORY
Contract No.
Lincoln Laboratory, Massachusetts Institute of Technology
AF 19(604),7400
ASTIA AD 264 714
ABSTRACT: This report lists all technical reports, G-reports, journal articles
meeting speeches, technical memorandums, Lincoln Manuals, special reports, and
translations published by Lincoln Laboratories.,

828
1961
STUDIES ON THE EFFECT OF PROPAGANDA FOR THE USE OF
Lindegard, Bengt
SAFETY BELTS IN CARS.
International Road Safety and Traffic Review
9:48-49
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ASPECTS
Lindsey, J.F., V. Mazza et al. 1959 EVALUATION OF THE HUMAN FACTORS.
OF THE B-58 WEAPON SYSTEM. CATEGORY II DEVELOPMENT TEST AND EVALUATION
(Air Proving Ground Center, Eglin AFB,. Fla.) Rept. no. APGC-TN-59-73,
25 Feb 1960, ASTIA AD-315 231
ABSTRACT: This study was conducted in conjunction with the Category Ii Test of
the B-58 Weapon System. Test participants who supplied data for analysis includb
297 airmen and 23 aircrew, all members of the B-58 Test Force, Carswell AFB,
Texas.
The significant findings wer'e as follows: (1) areas requiring additional
attention include tests tO ascertain the superiority of the encapsulated seat
ejection system over the open seat ejection system, certain modifications to
personal equipment and the present ejection system, usage, of personal equipment,
and certain ground meintenance problems; (2) sufficient differences were noted
between the job descriptions and the actual duties to justify a new AFSC for
flight control personnel and additional shredouts for bomb-navigation personnel;
(3) the successful accomplishment of the procedures which must be performed during
the simulated combat mission considered in the study is. regarded to be within
the capability of specially selected aircrews; 4nd (4) bpcause of the nonavailat
bility of simulators and two-pilot-position aircraft, inadequate means are'presen lY
&yailable for assessing aircrew performance. (U) (Author)
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Lippert, S.
DESIGNING FOR COMFORT IN AIRCRAFT SEATS.
(Douglas Aircraft Co., Inc., Santa Monica Plant, Calif.)
ASTIA ATI-62618,

ABSTRACT:
The dimensional and dynamic aspects df seat design are presented
in a design sequence based on fitting groups on which statistically reliable
measurements are available. The graphs and tables incorporate data from many

seat and related studies and form a working body of information for the seat
designer and for the seat purchaser.

831
A BIBLIOGRAPHY OF SEATING
1948
Lippert, S.
(Douglas Aircraft Co., Inc., Santa Monica, Calif.) Rept.

No.

SM 13425,

14 Dec. 1948

832
Lippert, S.
LITERATURE.
California)

1948
"PASSENGER COMFORT": A BIBLIOGRAPHY OF COMFANY
(Douglas Aircraft Co., Santa Monica Division, Santa Monica,
Report no. SM-20163. 26 Aug 1946, revised 2 Nov. 1948

833
Lippert. S.
1949
DESIGNING FOR COMFORT IN AIRCRAFT SEATS.
(Douglas Aircraft Company, Inc., Long Beach, Calif.)
Report No. SM-14741, 7/20/49, revised 10/10/52 and 5/15/53
ABSTRACT:
The dimensional and dynamic aspects of seat design are presented in a
design sequence based on fitting groups on which statistically reliable measurements are available.
The graphs and tables incorporate data from many seat and
related studies and form a working body of information for the seat designer and
for the seat purchaser.
(AUTHOR)
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1953 DESIGNING FOR COMFORT IN AIRCRAFT SEATS.
Lippert, S.
Rept. No. SM-14741.
Aircraft, Santa Monica Div.)

(Douglas

ABSTRACT: The dimensional and dynamic aspects of seat design are presented
in a design sequence based on fitting groups on which statistically reliable
The graphs and tables incor7-rate data from
measurements are available.
many seat and related studies and from a working body of information for
the seat designer and for the seat purchaser.

835
Lippert, S., J. A. Graves & B. A. Rasmussen 1955 A PHILOSOPHY OF AIRCRAFT
SEAT DESIGN (Santa Monica Div., Douglas Aircraft Co.) (Paper,
Association Francaise des Ingenieurs et Techniciens de l'Aeronautique
International Aeronautical Congress, Paris, June 1955).

836
Lippert, Stanley 1956 CETIULAK PLASTICS IN AIR TRANSPORTATION
Santa Monica, California)
(Douglas Aircraft Company,
ABSTRACT; This paper attempts to define the requirements of both passengers
Most of the material
and crew with respect to a wide variety of design problenm.
characteristics of seats discussed are those which insure a proper response on
the part of the passengers during various flight conditions and are considered
There are other secondary properties of the materials
primary requirements.
Consistent and close control of the foam density
which cannot be neglected.
It is also mandatory that a cushion have a reasonable service
is a necessity.
This means good life
life without a permanent set or change in properties.
even in case of spillage of liquids and frequent removal of covers for cleaning.
Whereas the polyurethanes are superior to Latex Foam in tear resistance, the
Process Laboratories have found that the more dense polyurethane foams have
a tendency to hydrolize and become soggy.

.837
Lippert,

Stanley

1959

A QUARTER CENTURY OF AIRCRAFT SEATING.

(Paper, Avn Conference, Los Angeles, Calif., 9-12 March 1959, of The
American Society of Mechanical Engineers)

/'
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Lippisch, A.M., R. Noble
1948
TRAJECTORIES OF UPWARD SEAT EJECTION
(Naval Air Material Center, Aeronautical Medical Equipment Lab.,
Philadelphia, Pa.)
TED NAM 256005, Report No. 6, Nov. 1948.
ASTIAATI 57 511
'ABSTRACT:
A method aor determining the trajectory of a man and seat ejected
upward from a moving aircraft when the initial conditions of flight and ejection
are known has been derived.
The mathematical derivation is highly complex, but
the solution of the differential equations of motion yields a set of equations
from which the position of the ejected body with respect to ground or to a point
in space can be easily determined when the seven. arameters used to deflne the
boundary conditions are given.
These sevezn parameters which comprise the initial
conditions necessary for accurate calculation are airplane speed, direction and
angle of inclination of flight, flight altitude, ejection velocity, angle of
the seat guide rails with respect to the vertical, weight of the ejected mass,
and air resistance of the mass.
A particular form of the method presented can
be used to determine the initial conditions of flight and ejection which are
necessary for specified clearance of aircraft for particular dimensions.
A
preliminary investigation of the effect of the variation of four of the seven
parameters is presented.
The method for calculating the space 4nd time trajectories of the ejected mass is given, and a comparison of available flight test
trajectory data with theoretical calculations is shown. This analysis of
trajectories and of the effects of the variable on the path of the ejected
body is able to serve as a check and assurance of the validity and completeness of the aero-medical and engineering studies.

.839
Lissner, H. R.,
SURVIVAL.

et al.
n.d.
AIRCRAFT SEAT DESIGN FOR PASSENGER CRASH
(Wayne State University, Detroit, Michigan)

-840,
Livingstone, R. E., & B. F. Weems
1959
TEST AND EVALUATION OF THE NAVY HELI.COPTER RESCUE SEAT.
(U. S. Coast Guard Testing & Development Division,
Washington, D. C.)
Project J28-3/1-17; ASTIA AD-228 702; 23 July 1959
SUMMARY:
In November, 1957, Counandant (OAV) requested a Testing and Development
Project to evaluate, for Coast Cuard use, the grapnel type helicopter rescue seat
as developed by U. S. Navy Helicopter Squadron 21, Lakehurst, N. J.
The project was assigned to Coast Guard Air Station, Miami, Florida.
The Navy
seat was received in 1 July 1958.
Testing was conducted from July to September,
1958, ar.d the test -report-was received -in-November, 1-9-5 .-----The Grapnel type seat
was considered to fulfill the requirements of the original project directive.
It
was recommended that it be adopted for Coast Guard use in lieu of the hoisting
sling.
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841
Lockheed Aircraft Corp., Van Nuys, Calif.
1955
X-7A SUPERSONIC RAMJET TEST
VEHICLE PARACHUTE RECOVERY SYSTEM, SECTION TWO, RECOVERY SYSTEMS.
(Lockheed Aircraft Corp. Missile Systems Div., Van Nuys, Calif.) Rept. for
March 1947 - Dec. 1954,
Contract No. AF33(600)-26471, WADC TR 55-162, Sec. 2;
ASTIT AD-95 744; June 1955

842
Lockheed Aircraft Corp., Marietta, Ga.
1957
FEASIBILITY STUDY.
EXPENDABLE
TYPE PLATFORMS FOR LOW COST AERIAL DELIVERY BY PARACHUTE.
(Lockheed
Rept. for 5 July 1956 - 2 Aug. 1957; Contract
Aircraft Corp., Marietta, Ga.)
No. AF 33(616)-3792; WADC TR 57-403; ASTIA.AD-130 989; Aug. 1957
ABSTRACT: Aerial delivery operations were studied to determine what factors
influence the cost of delivery of vehicles, weapons, and other heavy equipment by
parachute.
Those factors which could affect a saving over the present system'were
further studied to determine an optimum system.
Load combinations, platform
sizes, materials, methods of construction, shock-absorption methods, and antitoppling devices were analyzed.
Consideration was giver to aerial delivery system (ADS
operating requirements, feasibility of non-load bearing platfcrms, development of
optimum loads for expendable ADS, comparative mission cost analysis, shock absorption at optimum cost, design solutions%for platform structures, and making the
material cost optimum, and final platform design.

843
Lombard, C.. F., R. C. Travis, J. 0. Moore & S. W. Ames
1951
HUMAN FACTORS IN MAJOR ACCIDENTS OF JET rIGHTER AIRCRAFT -- PERIOD
1 JAN 50 - 1 JUL 51.
(Directorate of Flight Safety Research,
Norton AFB, California)
20 August 1951.

q44
Lombard, C. F., R. V. Schmidt and P. H. von Essen
1961 PASSENGER SAFETY
AND COHFORT CRITERIA STUDY IN DYNAMIC ENVIRONMENTS
(Proposal Brief 67, Northrop Corp., Norair Div.,Hawthorre, Calif.)
September 1961.
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was considored to have better overall characteristics than the grapnel type.
Fouling tendency was considered to be minimized.
Minor modifications were
recommended.
Following modifications which consisted of reducing the overall wheel diameter
to 24 inches overall and adding a hand strap for ease of survivors, the wheel
and grapnel seats were retested at CGAS, Elizabeth City, N. C. That station
reported that the wheel type seat offers more advantages and safety features than
the grapnel type.
The one requirement which is not fulfilled in the final wheel configuration is
that, because of its padding, this device will not float at a predetermined
'epth in the water to facilitate mounting.
No objection to this was noted
during final testing at CGAS, Elizabeth City, N. C. (AUTHOR)
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1941
NAVIGATOR'S SEAT UNIT PROOF LOAD TESTS OF NO.
Lloyd, S.J.
MODEL (X-120) XAT-15.
(Boeing Airplane Co.., Wichita, Kans.)
Report No. X120-6323,
ASTIA ATI-' 104194,
November 1941

215

ABSTRACT: Tests were' conducted applying static loads simulating acceleration
forces on the #215 Navigator's Seat to determine the behavior of the seat unit
up to proof loads. After completion of the tests, it was concluded that under
the proof loads applied the elastic limit was not reached.
It was also found
that all deflections were simple elastic deformations and the seat was sufficiently
strong in its present design and assembly.

846
Loach, J. C.
1958
A NEW METHOD OF ASSESSING THE RIDING OF VEHICLES AND SOME
RESULTS OBTAINED.
(Paper read at Inst. Mechanical Engs., London, 23
jan
1958)
J. Inst. Locomotive Engineers 48(2):183-208

847
Lockheed Aircraft Corp., Van Nuys, Calif.
1955
X-7A SUPERSONIC RA"JET TEST
VEHICLE PPAACHUTE RECOVERY SYSTEM.
SECTION ONE.
PRETEST AND TEST PROGRAM.
(Lockhe-ed Aircraft Corp. Missile Systems Div., Van Nuys, Calif.) Contract
No. AF33(60Uy;-2l6l/IR; WADC R55-126, Sec. I; ASTIA AD-95 743; June 1955
___
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BEHAVIOR OF SOME 'PERCEPTIVE1960
T., A. Scano and F. Rossanigo
MDTOR FUNCTIONS DURING THE PASSAGE FROM ABOUT 2 TO ZERO G AND TIHE EFFECT
EXPERIMENTS MADE WITH THE SUBGRAVITY TOWER.
OF TRAINING.
In Riv. Med. Aero. 23:439-456, Oct. - Dec. 1960 (Italy)

Loomaco,
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Lorch, D. L.

1958

UNDERWATER ESCAPE PROGRAM:

Tests of F8U-l Pilots'

Survival Equipment for Possible Use in Nadevcen Automatic Ditch System.
(Naval Air Development Center, Johnsville, Pa.)
Rept. no. NADC-ED-5828; ASTIA AD 231 390.
ABSTRACT: The F8U bailout oxygen system with the modified Firewel Regular
(1732-3) and the MK-3C life preserver were tested to determine if this equipment might be utilized in an automatic water-crash escape system now under
The tests, indicate that this equipment is satisfactory for
consideration.
underwater escape from a depth of 1000 feet

850
Underwater Seat Ejection
UNDERWATER ESCAPE PROGRAM:
1959
Lorch, D L.
(Naval Air Development Center, Johnsville,
Tests, NAMC Type II Catapult.
Pa.) Report No. 6, Proj. TED no. ADC AE-6307, NADC ED-5908; ASTIA AD 219 105.
ABSTRACT: The results of 15 dummy underwater ejections and 3 human eiections
These tests were conducted to determine the
are compiled and evaluated.
feasibiiity of using the inflight ejection system with the NAMC Type I1
Test results
catapult to remove a pilot safely from a sinking aircraft.
indicate that underwater ejection with this catapult is not safe. Ejection
is also not Vnechanically reliable unless the following modifications are
(1) the catapult tube is sealed; and (2) the firing head has been
made:
modified for underwater use. Underwater ejection is recommended only if

it is impossible for the pilot to escape in any other way.

851
ROCKET-JET TYPE RELEASE FITTING, DYNAMIC EVALUATION TO
1962
Lorch, D. L.
ASSIGN CAUSES FOR FAILURE, DRAG LOAD ON PILOT TOWED THROUGH WATER BY PARACHUTE
(Naval Air Material Ctr., PhiladelTO EVALUATE ROCKET-JET RELEASE FITTINGS.
459; 31 March 1962
AD-274
ASTIA
NAMC-ACEL-474;
Pa.)
phia 12,
ABSTRACT: This report is concerned with a subjective evaluation of the RocketJet canopy release fittings used on naval parachutes and a fitting modified by

-
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the Air Crew Equipment Laboratory.
An anthropomorphic dummy and two live subjects were towed through the water at
Drag loads were
various speeds in the 3000' tow tank, Langley AFB, Virginia.
measured and the subjects attempted to release either the standard or' modified
fittings. Curves were prepared correlating actual wind velocities, pilot velocity
(AUTHOR)
through water, parachute loads, and release capabilities.

852
Lovelace, II, W. Randolph, E.J. Raldes, & V.J. Wulff 1945
THE EJECTION SEAT
FOR EMERGENCY ESCAPE FROM HIGH-SPEED AIRCRAFT.
(Air Technical Service Command, Engineering Division, Army Air Forces
Serial No. TSEAL-3-696-74C Aug. 31, 1945.
ASTIA ATI 7245
ABSTRACT: This report presents dat'a obtained from the German, British and
Swedish Air Forces on the research and development of the pilot ejection seat
and evaluates this information for application to the Army Air Forces pilot
ejection seat program.
It was found from tests that emergency escape from
fighter aircraft, such as the P-38, P-51, P-47 and P-80, while traveling at
high speeds is a diffucult and dangerous operation. Emergency escape from
high-speed bombers such as the A-26 is equally difficult.
The ejection seat,
as used operationally by the German Air Force, is the most successful method
known to date for emergency parachute escape from high-speed aircraft. The
following design characteristics of the ejection seat assembly are believed
desirable up to speeds of 650 miles per hour for AAF aircraft: (a) Maximum
duration of acceleration: 0.1 second.
(b) Maximum allowable average acceleration:.20 g with peaking to 25 g for 0.01 second or less, when ejecting the
pilot above the aircraft.
(c) Minimum allowable ejection velocity into wind
stream: 57 ft./sec. in aircraft having a single vertical stabilizer of average
height.
(d) Minimum piston length: 30 iaches, based on the above ejection
velocity.
In designing an ejection seat the following 'is required: (a) All
parts of the body, especially the head, arms, and legs, must be supported.
(b) A shoulder harness must be used, to prevent forward bending of the pilot
with consequent fracture of the lower thoracic and lumbar vertebrae.
(c)
Arm rests must be used to reduce the load on the lower vertebral column.
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Lovelace, W. R., E. J. Baldes, & V. J. Wulff
1945
NOTES ON MECHANICS OF SEAT
EJECTION; NOMENCLATURE AND CONVERSION FACTORS.
Appendix I to Lovelace, W. R.
E. J. Baldes, & V. J. Wuiff, The Ejection Seat for Emergency Escape from High
Speed Aircraft, ATI No. 7245
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Lovell, G.
AIRMAN.

1954
DESIGN AND DEVELOPMENT OF THE R. A. E. DUMMY OF THE STANDARD
(Ministry of Supply, London) TN 176, May 1954

855
Lowry, R. H. 1953 TEST TRIALS OF G-4A ANTI-BLACKOUT SUITS IN THE HUMAN
ACCELERATOR.
(Defense Research Medical Labs, Toronto, Canada)
Report
No. 157, p. 1-6, April 1953.
ABSTRACT:
Blackout tolerances of 50 pilots wearing the suit were compared
with those of the same personnal without suits, in the Human Centrifuge.
Use of the suit gave an increased tolerance of 1.99.

856
Lubinski, T.P.
1962
TRACK TESTS OF' CANOPY ESCAPE CAPSULE
(Coleman Engineering Co., Inc., Torrance, Calif.) Project 1362
ASD TDR 62 404, Aug.
1962
ASTIA AD 287 281

ABSTRACt: The results of all of the track tests for the Air Force Canopy
Escape Capsule are presented.
The purposes of these tests were to evaluate
the ejection and recovery of the capsule and to obtain aerodynamic, structural, component functioning, and physiological information.
Descriptions
of the capsule model, test equipment, and test procedure are included in the
report.
Feasibility of the canopy-type capsule method of escape was not fully
demonstrated because the track tests were terminated prior to completing the
design range of test velocities and because the test results indicated a need
for an evaluation of the stability and impact problems of the capsule for these
velocities.
The tests showed that unguided separation of the capsule was successful, that proper functioning of the recovery system was demonstrated for
the 150-kt run, and that 10- level ejection capability of the escape capsule
was indicated.
(Author)

857
Luchsinger, C.W.
1949
ADDITIONAL KINETIC MEASUREMENTS ON A PILOT-DUMMY
EJECTED FROM AN F-82 AiRPLANE.
(Engineering Division, AMC, Wright-Patterson
AFB, Ohio) March 1949.
ASTIA ATI 63931
ABSTRACT: Five ejection seat tests, simulating pilot escape from high
performance aircraft, were conducted with an F-82 twin engined fighter.

2,750

Kinetic measurement intelligence was successfully recording during four of
these tests by means of a recording Oscillograph in conjunction with acceleration and strain gages.
The pilot ejected the test seat, which was loaded
with a 185 lb. anthropomorphous dummy, from the right cockpit by closing a
switch on the control stick in the left cockpit.
The normal maximum acceleration produced by the M-1 (Service)
catapult was in the range of 15 g to 17 g
units. Average ejection velocity was slightly less than the recommended 60/ft
sec.
The drag coefficient of the seat and dummy is 1.56 at low Mach numbers,
and has a percentage increase equal to that of a sphere with increase in Mach

numbers
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Luchsinger, C.W.
1950
KINETIC MEASUREMENTS DURING PILOT EJECTION
SEAT GROUND TESTS - AND APPENDIXES I AND IX
( Air Materiel Command, Engineering Division, Wright-Patterson AFB, Ohio)
Aug. 1950. ASTIA ATI 83 127
ABSTRACT:
Kinetic qualities were measured during pilot ejection seat ground
tests conducted with various centers of gravity of the ejected components
and with various lengths of ejection rails.
Sensing and recording of the
kinetic quantities was accomplished by the use of resistance-bridge accelerometers, pressure transmitters and multichannel oscillograph, together with
bridge balancing controls and appropriate connecting circuits.
The normal
maximum acceleration produced by the M-1 catapult was in the range of from
12 to 16 G units and the CG location had no consistent effect on the maximum
peak value. As the CG was moved forward, the maximum ejection velocity tended
to decrease in magnitude and a further decrease in magnitude was encountered
when 28-in. ejection rails were used in lieu of the 32 7/8 in. ejection rails.

'859
,Luft, U.C.
1953 PHYSIOLOGICAL ASPECTS OF PROLONGED FLIGHT AT HIGH ALTITUDES
AND SURVIVAL IN EMERGENCIES Aeronautical Engineering Review 12:56-60
ABSTRACT: Problems posed by temperature and humidity, cabin pressure,

sudden decompression, and escape from aircraft.
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$60
HIGH ACCELERATION DURING PARACHUTE OPENING.
Lund, D.W.
AAF Memo Report TSEAA-695-72B

861
STATIC LOAD TESTS OF WW'.A NO. 347 - PILOT SEAT ARMORED.
1946
Lundin, I.E.
Report No. 347
(Warren McArthur Corporation, Bantam, Connecticut)

19 July 1946.

ASTIA ATI 102228.

ABSTRACT: Tests were conducted for the purpose of applying static loads
simulating acceleration forces on the Warren McArthur No. 347 Armored Pilot
As a result of
Seat to determine its behavior up to ultimate design loads.
the tests, it was concluded that the seat unit supported the ultimate design

loads without failure.
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1956
INVESTIGATION OF FORCE REQUIRED TO ACTIVATE THE
Lunsford, E.M.
WEBBING LOOP AND RIPCORD PIN TYPE PARACHUTE PACK CLOSURE.
(Wright Air Develop. Center, Wright-Patterson AFB, Ohio) WADC Technical
ASTIA AD-I1O 590, November 1956
note no. 56-505,

ABSTRACT: The current maximum force requirements for actuation of a ripcord
system on personnel parachutes as set forth in Specification MIL-P6645, tit ed
'Parachutes General, Personnel, Specification For,' were established for a
Pack assemblies utilized on
ripcord pin, gronmmet, and cone locking system.
the latest type parachutes are held closed by webbing loops which are ancho ed
on the pilot chute flaps and pass completely through the pack by way of
groimmets in the side and end flaps and baze panel of the pack and are locke(
It was desirable to determine the maximum fo ce
in place by the ripcord pins.
requirements for actuation of a ripcord using the new closing system to proid'
A series of tests to
more up to date data for Specification MIL-P-6645.
determine ripcord pull force were accomplished and are recorded in this tecini(EL abstract)
cal note.
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PROPOSED EMERGENCY ALTITUDE SUIT.
1953
Lutz, C.C. and J.V. Kennedy
(Wright Air Development Center, Wright-Patterson AFB, Dayton, Ohio)
Technical Note WCRD 53-29, ASTIA ATI 203134, 15 January 1953
ABSTRACT: This report describes a method of pressurizing the human body,
which is new, simple and practical, and when used with the K-1 Pressure
Breathing Helmet, Provides adequate emergency protection to 55,000 feet for
a period of 6 minutes.

864
1959
Lutz, C. C.
InGH-ALTITUDE,

DEVELOrVT OF AN EMERGENCY PRESSURE SUIT (COVERALLS,
WADC TN 59-148; ASTIA AD 226 056
TYPE CSU-4/P).

ABSTRACT: The design of coveralls, high-aldt1e, Type CSU-4/P attempts to
correct operational deficiencies in presently aVbilable garments as to com-

fort, mobility, heat ease of donning, fitting, and integration with other
flight clothes. The requirements of the pressure suit were established,-and
seven prototype models wemdesigned, each improving on the previous model.
to
The outer layer of the most recent suit is orange in color as an aid
a
for
rescue operations. This suit will provide physiological protection
required
altitudes
large segment of the flying population for the times and
of such a garment (70,000 ft. for 5 mi±nutes). Improved comfort and mobility
are achieved in the unpressurized condition, and tolerable comfort and adequate mobility ire maintained while pressurized. Present Lesting of the capabilities of the new garment and continued plans of the program are described.
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Lutz,

R. R.

1951

.(Consolidated
13 Sept. 1951

PASSENGER SEAT

-

STRUCTURAL TEST, MODEL 340

Vultee Aircraft Corp.,

S.n Diego, Calif.)

Rept, 6601,
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RESTRAINT * PROTECT ION. AND
EMERGENCY ESCAPE SYSTEMS
Mc
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McCollom, 1. N. and A. Chapanis
1956
A HUMAN ENGINEERING BIBLIOGRAPHY
(San Diego State Coll., Calif.)
Contract Nonr-126801
Tech. rept. no. 15
Nov. 1956
ASTIA AD
122 248

CON4TENTS:
General references, methods, facilities, and equipment
Man-machine systems
Visual problems
Auditory problems
Speech communication
'Other sensory input channels
Comparison and interaction among sensory input channels
The design of controls and integration of controls with displays
Control systems
Desigp and layout of workplaces, equipment, and furniture
Body measurements and movements
High mental processes
Simulators and proficiency measuring devices
Environmental effects on human performance
Behavioral efficiency, fatigue, and human capacities
Operator characteristics fcrspecific jobs

,867
HvcCollom, I. N. & A. Chapanis
1.956
HUMAN ENGINEERTENG HILIOGRAPHy (PSyCW3LOGICAL ASPECTS
DESIGN)
(San Diego State College Foundation) Library of Congress PB 132333
-EQUIPMENT

868
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McCollom, I. N.
1956
FINAL REPT.
(San Diego State Coll., Calif.)
Contract Nonr-126801
I Dec. 1956

-

ASTIA AD 118 905

ABSTRACT: Work invclved in compiling a human-engineering guide for equipment design is outlined.
Bibliographies, abstracts, transiations, experimental studies, and special reports were prepared in the following areas:
(1) comparison and interaction among sensory input channe'ls (AD-95 131);
(2) disorientation; (3) effect on human performance of acceleration,
motion, and vibration; (4) effect on human performance of ventilation,
temperature, and humidity; (5) man-machine integration (AD-106 677);
(6) motion sickness (AD-95 139)and therapeutic drugs; (7) simulators and
proficiency measuring devices; (8) speech communication; (9) systems
considerations; and (10) work and fatigue (AD-95 133, AD-95 137).
A
special human-engineering bibliography of 5600 entries was assembled and
published.
(ASTIA)
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NcCarley, J.B. II
1947
Comand) 2: 22-3

BACKWARD SEATS Flying Safety Journal

6q

Air Transport

870
McCready, W. E.
1958
INVEST CATION INTO THE DESIRABILITY OR OTHERWISE OF
PROVISION OF AIR VENTILA ED SUITS TO AIRCREW OF SHACKLETON Mk I AIRCRAFT.
(Inst. of Aviation Med., R.A.F., Farnborough) FPRC Memo 99, Nov. 1958.

871
Mc~utchan, J. W. & J. D. Isherw od 1959 PREDICTION OF THERMAL TOLERANCE WHEN
USING AN MA-2 VENTILATING G
NT WITH A MODIFIED MK-IV ANTI-EXPOSURE SUIT,
(Wright Air Development Div sion, Wright-Patterson AFB, Ohio) WADC-TR-59-325
June 195g9-ATIA
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872
McDonald, A. E. & W. K. Stewart
1946
NOTE ON SEAT EJECTION FROM HE162
AIRCRAFT.
(RAF, Institute for Aviation Medicine, Farnborough)
F.P.R.C. 657,
March 1946.
ASTIA ATI 31120
ABSTRACT: Tests were made of an experimental seat ejection from a He l62
interceptor carried out under normal temperature conditions, while airplane remained on the ground. Tests were made with the fuselage, with turbine unit removed,
setting in a flying attitude and offset slightly to the right. A dead weight
of 210 lb was fixed to the pan of the seat. Firing was actuated remotely by
means of a long cord.
The ejection was photographed and accelerations were
recorded on an inductanceaccelerometer fixed rigidly to back of seat. The
firing cartridge used was of German fabrication. Analysis of the film showed
that the ejection velocity was 34 ft/sec (± 107.) and that the maximum vertical
height was from 14 to 15 ft.
It was concluded -4at the eje.ction from the He 162
is feasible and, with the adequate cockpit dimensions present, should give
pilots of average weight some chance of bailing out. Where ancillary'factors
are present such as centrifugal accelerations in spins, or high speed, it is
doubtful if this installation is effective.

473
MacDonald, H.D.
1961
DEVELOPMENT OF CATAPULT, AIRCRAFT EJECTION SEAT, )OG10
(Wright Air Development Division, Wright-Pattersun AFB, Ohio)
WADC TR 60 452, March 1961.
ASTIA AD 270 108

ABSTRACT:
Frankford Arsenal was requested to adapt the ballistic geometry
of the rocket assisted pilot ejection catapult, RAPEC No. 1, to USAF aircraft
requirements, specifically, as a replacement for M4 catapults presently
installed in the F104 aircraft.
The existing RAPEC No.
the USAF requirements.

1 catapult has been successfully scaled down to meet

The XM1O catapult supplies the necessary thrust and, consequently, ejection
height to permit low-level ejections from high performance aircraft.
This
device is now ready for qualification and analysis tests.
(Author)
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MacDoina.d, H.D. & N.J. Waecker
1961
DEVELOWYK:NT OF CAIA!'CiF A•11 1t1AA
(Aeronaut ical Systemas Divyt. ion, Wright -. itt,,r-.on
EJECTION SEAT, T20.
AFB, Ohio)
WADD TR 59-306, FA Report R-1557, ASTIA AD 299. iih

ABSTRACT:
Frankford Arsenal was requested to develop a rocket-s!,ri,,itrd
catapult that would provide sufficient impulse to accom;,lish safe low-alkituj•e

ejection.
Two problems were considered during the progran; first, att-lining
sulficient impulse with the rocket-catapult combination; and second, eli ,inating the bending of the catapult tubes during ejection.' The first problema wasi
solved by using a rocket motor attached to the bottom of the catapult.
In
this case, the rocket provides the sustained acceleration nccesrary to achieve
the required final velocity. The problems associated with catapult tube
bending'in conventional catapults were eliminated by rmiking the power stroke of
the catapult section equal to the gLided stroke of the seac in the rails.
Flight stability and proper trajectory are obtained during ejection by angling
the nozzle uf the rocket so that the vector of the rocket thrust passes throujg:h
the effective center of gravity of the beat-mran mass and by igniting the
rocket at the instant the rocket catapult is released from the Pit-craft structure. The T20 catapult is now ready for qualification and analysis testing.
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MacDonald, J. A.
1960
HUMAN ENGINEERING PAYOFF
(Papar
SAE National Aeronautic Meeting, New York, N. Y.,
5-8, 1960)
(Society of Automotive Engineers,

Rep.

Inc.,

New York, N.

April

Y.)

173B, April 196U.,

ABSTRACI: Some of the gains in aeronautics that can be attributed to
Human Engineering efforts in the Fast few years are discussed informally.
TLe areas dealt with specifically are escape systems and components,
restraint,

sealants,

vision,

and crew station design and arrangements.

expectations for future developments are mentioned.

Some

(Tufts)

876
UNDERWATER TRJ.ALS ON MARTIN-BAKER
1958
McDonald, L. I. & E. L. Backman
MARK 2D EJECTION SEAT 2.
(Admiralty Hydro-Ballistic Research Establishment, Glen Fruin, DunARL/R.4/G/HY/l/2.
Feb. 1958.
bartonshire)
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I158
FORCES THAT MAY BE EXERTED BY MAN IN
McFadden, E. B. & J. J. Sweartngen
AIRCPAFT DOOR HANDLES.
THE
Hun'inOEHATION
Fictors OF
1(i):16-22.

Six handle configurations were tested by 8 male subjects on a test
ABSTP.RCT.
arrangement simulating an aircraft door. 0 The torques exerted by the subjects
Over 1200 static and dynamic
were measur.ed in angular increments of 45°.
A limited check study on 10 females, totaling 120
measurements were made.
The shape, length, direction of movement, arc of
measurements, was also made.
motion, effects of one-handed operation, maximum torques and differences -between
sexes are discussed.

878
1959
THE MAGNITUDE
McFadden, E. B., J. J. Swearingen & C. D. Wheelwright.
AND DIRECTION OF FORCES THAT MAN CAN EXERT IN OPERATING AIRCRAFT EMERGENCY EXITS.
Human Factors 1(4):16-27
ABSTRACT:
The maximum forces that men and women were capable of applying to
emergency exit r-lease ha dles under various conditions were determined.
Experiments werp,conducte
on both port and starboard sides of a cabin mockup
Approximately 339 determinations
simulating the interior o the Convair 240.

of the maximum force that 17 female subjects were capable of applying to emergency
exit handles were obtaine . This study was extended to include measurement
of the resultant force an its direction with 112 tests conducted by eight
In addition
female subjects, of which three participated in the above series.
162 tests were conducted y nine male subjects, and a few tests on six children.
The effects of handle con iguration, location, position of the subject, and the
duration of the muscular Iontraction are discussed.
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HUMAN FACTORS IN AIR TRANSPORT DESIGN
1946
McFarland, R.
(New York: McGraw-liT 1, 1946)
ABSTRACT:

The aims .of the author are three:

to present

factual

all the'seaspects of air transport design to be used by those

information upon

who operate planes

or travel by air; to furnish whatever interpretative background is necessary in
order to show how aigiven physical variable creates a human rroblem; and to offer

recommendations or possible solutions concerning human factors in designing for
A sunmary with recommendations is provided at the end of each
air transport.
(CARI)
A bibliography Accompanies each unit.
chapter.
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McFarland, R. A.
195ý'3
11WMA&N FACIT !ý 11, AIa r"RAN.S
(New York! McGraw-Htll Book Company, Inc.., 1953)
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HUMAN FACTORS IN HIGHWAY TRANSPORT
1954
McFarland, R. A. & A. L. Moseley
SAFETY. (Harvard School of Public Health)

882
PHYSICAL VARIABLES INFLUENCING
1955
McFarland, R. A. & H. W. Stoudt
In Harvard School of Public Health, Efficiency and
DRIVE( COMFORT.
'-Safety, March 1, 1955.

.883
ANT{ROPOMETRY IN
1958
McFarland, R.A, Damon, A., and Sto-,dr, H.W. Jr.,
Am. Jrnl. of Phys. Anthro. N.S."
,THE DESIGN OF THE DRIVER'S WORKSPACE.
1:1-23, March 1958

ABSTRACT: Differences in human body size may have serious implications for the
Our aim has been to out
comfort, efficiency, and safety of vehicle drivers.
line methods whereby data on human body size may be systematically incorporated
In this report are therefore presented the 5th, 50th
into vehicular design.
and 95th percentiles cf 30 pertinent body dimensions of 360 conwilercial bus atnd
truck drivers.
Specific values are recommended for a sample of cab dimension
closely linked to human dimensions.

884
1,58
HEALTH AND SAFETY IN TRANSPORTATION.
McFarland, R. A.
(First annual lectureship on preventive medicine of the Amer. Col. of
Preventive Med., Cleveland, Ohio, 13 Nov. 1957)
Public Health Reports 73(8):663-680, Aug. 1958
ABSTRACT:
Accidents now rank above disease as the chief cause of death and
disability to many segnents of our population, and now constitute a major threat
to the wellbeing and health of our people.

82
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McF,srland, R. A. & H W. Stoudt
1960
HUMAN EODY SIZE AND PASSENGER
VEHICLE DESIGN
S
(Snciety of Aotomotive Engineers. lr.z,,
Ne-e York, IN. Y.)
Rep. AP 142A,
1960.

ABSTRACT:
This study deals with the derivation of seat and workspace dimensionf
of passenger cars iror. anthropological data descriptive of the general
driving pubiic.
The 5th, 50th, and 95th percentiles of static
body measurements of )arsinger-car drivers are interpolated from selected anthropornetric
studies on various segments of the United States population.
The manner of
utiliring
such data in car design is discussed in general and specifically
in regard to dimensionb for driver's seat and wcrksa3ce.
Additional aspects
of seat design, such as seat comfort, are mentioned.
(Tufts)

886
McGuire, T. F.
1960
PHYS.OLOGY AND OPERATIONAL COMPARISON OF MC-I AND MC-3
(MC-4) PARTIAL PRESSURE SUITS.
(Wright Air Development Divizion, Wri;htPatterson AFB, Ohio)
WADC TR 57-536(I); ASTIA AD-256 873; Oct. 1960

*1

ABSTR.CT:

A theory on the physiological

limitations of partial pressure suits,

with supporting evidence, is discussed.
Loss of "effective" blood volume, workload placed on the heart, available oxygen, a number of reflexes that can work
separately or tcgether to the individual's disadvantage, and other contributory
mechanisms are stressed.
The comparative operational characteristics of the MC-l
and MC-3 (I.IC-')
partial pressure suits are presented.
(AUTHOR)

887
McIntyre, A. K.
1944
PRELIMINARY REPORT ON "KOP1" ANTI-G SUITS.
RAAF-FPRC-FR No. 92; June 1944
ABSTRACT:
KOP is Kelly one-piece pneumatic anti-"g" suit.
The KOP I and KOP 11
have 5 gradient pLessures, the KOP III has 3 gradient pressures.
It is concluded
from tests on one subject that 5 pressures are not superior to 3 and that the
KOP is still too bulky for practical use.
Photographs.
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McIntyre, A. K.
(RAF

1944

PRESENT POSITION OF ANTI-G SUITS,

Institute of Aviation Medicine,

Farnborough)

FPRC-FR No. 93.

11.

ACCIDEn"-PRONVNESS.

Safety Convention,

UiT.

SAFETY AS A WAY OF LIFE-

Grtater New York Safety Council,

(Paper,

14-16 April

2qth Annual
1959)
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McKay, B.
1947 STATIC TEST - RADAR OPERATOR EJECTION SEAT AND PILOT EJECTION
SEAT OPERATIONAL TEST-QUICK DISCONNECTS RADAR OPERATOR AND PILOTS EJECTION
SEATS MODEL XP-89 (Northrop Aircraft Inc., Hawthorne, Calif.) USAF Project
MX-808 Contr. No. W33-038-ac-14541, Oct. 1947, ATI 54795

ABSTRACT:
Static -u~ts were run on the Pilot's
and Radar Operator's Ejection
Seats that are utilized on the XF-89 fighter airplane.
The tests were made to
netermine whether or not the seats would support the required static loads as
eý*tablished by Air Forces Spe'-ific'tion, number 25282.
The results of the tests
were satisfactory.
In addition, tests were conducted on the electrical, oxygen
and gravity suit quick disconnects, to ascertain the load required to release the
quick disconnect fittings, and to determine whether or not the assembly would be
satisfactory for use in the airplane., The following are the actual up loads
required to move the R.O. seat and disconnect the units: to move seat with electrhc:al
oxygen and gravity suit unit, resp; connected: 85, 107, and 75 pounds, resp.
The
quick disconnect assembly will be satisfactory for use in the airplane
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McLaughlin, R.L.
1959
AUTOMATIC INFLATION OF PERSONAL FLOTATION
GEAR PRIOR TO WATER ENTRY.
(Paper, Meeting of Aero Medical Association
Statler Hilton Hotel, Los Angeles, April 27-29, 1959)

ABSTRACT:
There is evidence to suspect wind blast alone is sufficient to
render a&man unconscious during ejection seat egiess from an aircraft
traveling at speeds near Mach one.
Add to this non-fatal injuries resulting
from flailing arms and legs or impact with flying debris anc you have a
crewman who needs some automatic assistance to survive, especially in water,
even though the ejection itself
is considered successful.
By the same token
there if reason to oelieve the crewman who effects an over the wat-r excape
from an aircraft, completely unharmed, also needs help to survive.
Cold
water can numb minds and fingers quickly.
It is not necessary to go down
three ti es to drown, but rather it is possible to drown or enter into a
strangling tracheal spasm on one gulp of water.
Parachute canopys and
shroud lines can entangle and restrict'the
most powerful swiumer.
The help
needed is automatic inflation of personal flotation gear.
Because it is
possible to drown or strangle so easily, personal flotation gcar should be
inflatip
in the. air before water entry to hold submersion time to the minimum.
tjq._
iation Mead.
0(3 ):194, March 1959)
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McNaught.in, I. I.,
D. J. Diy & Z. L. Beckman
1959
ESCAPE FROM DITCHED
AIRCRAFT.
II. INVESTIGATIONS INTO THE PROBLEM OF CANOPY OPENING IN
ESCAPE FROM DITCHED AIRCRAFT.
(Flying Personnel Research Committee, Air Ministry) F.P.R.C. Report
No. 1091, Sept. 1959.
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McNaughtan, i. I., D. J. Day & E. L. Beckmnan
1959
INVESTWGATIONS INTO THE
PROBLEM OF CANOPY OPENING IN ESCAPE FROM DITCHED AIRCRAFT.
(Inst. of Aviation Med., R.A.F., Farnborough)
Tech. Note No. Mech. Eng.
299; F.P.R.C. 1091 ii.
SUMMARY: When an aircraft has ditched and submerges with the canopy clo'.cd, the
canopy may be forcibly he'i shut by the water pressure load.
Preliminary trials
to evaluate the factors which prevent jettisoning of the canopy of a submerged
aircraft have been made.
The time required for a subject to jettison the canopy
manually after the aircraft had submerged to 30 feet varied from 30 to 240
seconds depending on aircraft attitude.
The forces closing the canopy have been analysed and defined as a result of these
trials and a theoretical analysis of the jettison forces has been validated.
These analyses show that with modern operational aircraft difched with the
canopy closed there is little
chance of jettisoning the canopy either manually
or by power jacks after the aircraft has sunk a few feet.
The need for re-evaluation of the problem of underwater canopy jettison in naval
aircraft has been emphasised.
(Author)

894
McNaughtan, I.I. and J.S.P. Rawling
(Royal Aircraft Establishment
ASTIA AD-319 01 1L

1960 UNDERWATER ESCAPE FROM SCIMITAR AIRCRAFT
Gt. Brit.) TN no. Mech Eng. 316, March 1960.

ABSTRACT: A description is given of a comprehensive series of underwater tests
made on a Scimitar cockpit speciment.
The tests included investigations into
__,

--

,cockpit leakage

rates,

canopy jettison system limitations,

canopy implosion risk,

ejection seat performance and underwater functioning of escape equipment.
The
results of the tests are discunsed in conjenction with a theoretical study of the
sink rate of Scimitar aircraft and the best procedure for escape from ditched
Scimitar aircraft is derived. (U) (Author)
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McNutt,

D. C.

1958

UNDERWATER ESCAPE.

Flight Deck (Autumn 1958):

44-46.

ABSTRACT: Trials have recently been conducted at the Admiralty Hydroballistic Research Establishment Glen Fruin to investigate some of the problems
of escape from ditched aircraft.
The center section of a Sea Hawk fuselage
was used for the experiment, and Martin Baker ejection seats complete with
normal parachutes and dinghies were cestec.

896
McSurely, A.
1952
GOOD SEATING ENGINEERING SAVES LIVES
24 Nov. 1952.
Aviation Week,
ABSTRACT: The importance of seat design and construction is exemplified by
the analysis of an airplane crash involving a Convair 240 (in Flushing Bay
near La Guardia Airport, New York, on January 14, 1952).
The pltne ditched
in 15 ft. of water at a speed of about 135 mph., and a normal rate of descent
of about 500 ft per minute.
Peak decelerations in the range of 10 to 15 g
were absorbed by hull and wings.
Failure of some meat anchorages indicated
*hat stn'r'! !-,I aneciffcations of 6 a forward, 6.6 g downward, and 1.5 g
sideways were exceeded.
Still, no major injuries were incurred'by the passengers due to the resilient structure of seat backs and tae firm anchorage
of the seats.
The following improvements are recommended: (1) seats which
will stand 15 g loads; (2) seat backs of ductile metal that will cushion body
or ihead shock; (3) firm anchoring of passengers to their seats with snugly
tightened 3000-lb. load seat belts.

"
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RESTRAINT, PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS
M
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A REPORT ON THE INTRODUCTION OF ANTI-"G" EQUIPMENT TO FEAF
1945
Maaske, C. A.
,AND A SURVEY OF AERO-MEDICAL PROBLEMS IN SWPA INCLUDING CONTINENTAL AUSTRALIA
(Wright Field) Memo Report TSEAL-696-51h; 24 Feb. 1945
ABSTRACT: ýThe visit of Capt. Maaske and Dr. Baldes of the Mayo Clinic to' the
Southwest Pacific area and Austr-lia is reported. Tropical climatic conditions
interfere with the use of either the G-2 or G-4 coverall anti-"g" suits; the
However
G-3 functions very satisfactorily, preventing blackout' and fatigue.
(It is
present flying tactics do not indicate a need for anti-"g" equipment.
recognized that this situation may change at any time).
No physiological recordings have been
The centrifuge at Sydney is described.
is also given of the' six-pressure
description
A brief
made on it to date.
suit.
Australian
gradient
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Maaske, C.A'., A.L.
ANTI-G SUITS.

1944 EVALUATION OF
Roach, E.E. Martin, & G.L. Maison
(Wright Field) TSEAL-3-696-51-F, Rept. No 6, 16 Nov. 1,44.

(a) Tests have been made on the Wright Field centrifuge of the
ABSTRACT:
Eleven
efficacy of the G-3 (cutaway) and G-4 (coverall) anti-"g" suits.
Protection was determined
subjects tested the G-3, 10 subjects the G-4.
relaxed with maximum "g" lasting 10 seconds.
(b)

Protection offered was as follows:
Graying ......................................
Peripheral light loss ........................
Blackout ......................................

1.0 "g"
1.05 "g"
1.26 "g"

1.0
1.14
0.9

"g"

"g"
"g"

(c) The G-3 is pressurized at 0.86 psi per "g" in maneuvers exceeding 2 "g".
The slightly greater protection against
rhe G-4 pressurized at 0.88 psil/ "g".
S....adjustable-lacingsM.._which are not incorporated in_.the__G-4_.___
(d) The G-3 has been reported to offer 2 "g" protection in planes, quite adequate for the aircraft now being flown.

/
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Witaske, C.A., G.A. Hallenbeck. & E.E. Martin
(Wright Field) Rept. No. 4,.
"G" SUITS.
10 June 1944.

1944
EVALUATION uF ANTIEng-49-696-51D; CAM No 348;

ABSTRACT:
The efficacy of a single pressure pneumatic suit (1;-2) was compared
with that of a gradient pressure suit (g-l) with a view to lightening and
simplifying anti-"g" protection.
The G-1 suit plus oil filter and valve weighs
15.5 Ibs, the G-2 assembly weighs 8.5 lbs.
In the G-2 the oil filter has been reim)ved and the abdominal bladder sim'lified. It is pressurized at I psi/"g" for values of "g" over 2.
There are
Air is metered to the suit by a
one abdominal, 2 calf, and 2 thigh bladders.
Pressure source is the positive
2 unit single pressure "g" activated valve.
pressure side of the B-12 vacuum instrurent pump rotating at 3,000 rpm and
working on 5 inches Hg intake.
Twenty experienced subjects who tested the G-2 by 10 second exposures on the
centrifuge obtained an average protection of 1.2 "g" against visual dinmming
This compares
and peripheral light loss and of 1.9 "g" against blackout.
favorably with the performance of the G-1 suit.

900
Matson, G. L.
1943
REPORT TO THE AIR SURGEON ON STATUS OF A•NTI-"G" DEVICES
AS OF I NOVEMBER 1943 (Wright Field)
ABSTRACT:
Comparison of operation and construction of hydraulic suits (FFS),
gradient pressure pneumatic suits (GPS), and Clark-Wood arterial occusion suit
(AOS).
Pressurizing 'devices for GPS and AOS at present time co:1sist of:

*•

(a) Positive side of vacuum instrument pump.
Performance of this pump falls off
badly at altitude, must be used with oil filter.
(b) Cornelius Co., ele-ctrical pump operating on 24 volts DC and using 3; amps.
Current model has been shown to be unreliable in service tests at Eglin Field.
(c) Tanks of comprLs
,,ez
TL,Cze 911... L;•eieit performance at all altitudes
and temperatures but are least satisfactory source of pressure because of limited
period of usefulness, unsatisfactory valves, and added complications of installation and servicing.
(d) Combination pump andtank units.
Still in developmental stage and designed
for use with AOS.
Average protection offered to relaxed subjects on centrifuge is
follows:

reported as

-
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EVALUATION OF ANT:-G SUITS
1943
Maison, G. L., & C. A. Maaske
1943
Sept.
(Wright Field) CAkM No. 2011; 29

902
Maison,

G.L. and E.E. Martin
(War Dept., Air Forces)

HUMAN PICK-UP.
1943
6 October 1943
EN";-49-696-53,

903
1944
Matson, G.L.
(Wright Field) Rept.

EVALUATION OF AN'TI-G SUITS
No. 3, ENG-49-696-51C, 18 Apr.

1944.

CAM no.

309

A total of 22 Berger Bros. pneumatic gradient pressure suits and
ABSTRACT:
22 hydraulic Franks flying suits were flight tested by 26 pilots of the 9th
Complete visual protection was obtained
Air Force in P-47 and P-51 aircraft.
with both suits.
Eighty percent of the pilots thought anti- "g" protection desirable in P-51
aircraft but only about 40 percent thought it necessary in P-47's, probably
Protection was especially
because the latter planes are less rnaneuverablr.
desired for cc.mbat flying.
Of the 17 pilots who tested both types of suit, 11 preferred
The GPS was preferred because
FFS, and 5 had no preference.
less cumbersome, can be worn over ordinary clothing, fitting
and it does not need to be serviced with water prior to take
0., "g"
FFS
to
1.3 "g.
GPS
to
2.0 "g"
AOS

the GPS, one the
it is lighter,
is less critical,
off.
1.5 "g"
2.5 "g"

AOS
Both FFS and GPS have proved acceptable to pilots for operational use.
should theoretically prove more valuable, but 20 out of 25 experienced combat
plots who flight tested both GPS and AOS preferred the GPS as the AOS proved
Further operational testing of both GPS and AOS is
too uncomfortable.
suggested.
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Maison, G. L., & C. A. Maaske
(Wright Field) Rept. No.

EVALUATION OF ANTI-G SUITS
1910f
1; Eng-49-696-51A.
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iMaison, G.L.,

and C.A. Maaske.

1944

EVALUATION OF ANTI-G SUITS.

(Wright Field) Eng-49-696-51E-l,
Report No. 5,
11 August
(To reporp the status of anti-"g" devices for fighter planes in the
various theaters)
ABSTRACT: Two models of the anti-"g" suit have been shown to be necessary,
a cut-out suit (G-3) consisting only of the cloth covered bladders to be worn
with regular officer's clothing in cold climates, .nd the G-4, a very light
weight coverall for wear in tropical localities where a minimum of clothing
is desirable.
G-suits are now optional in the 9th Air Force for P-47's and
P-51's; they are mandatory in the 8th AAF for P-51"s
The G-3 is a cut out G-2 (single press-re) suit.
Comparative weights:
G-2 suit .................
6 lbs.
G-2 plane installation.. .4 lbs

G-3 suit ................

2k lbs

(Plane installation interchangeable with G-2)
The G-4 coverall is made of rayon marquisette; probably is too porous to
protect against sunburn.
(NB this has been replaced by solid weave nylon at
a later date.) Total number of "g" suits delivered to date is 3500.
6600 are
on order

906
Maison, G.L., C.A. Maaske, G.A.Hellenbeck & E.E. Martin
AND G SUIT. Air Surieon's Bull. 1:3-7, Jan. 1945.

1945

ACCELERATION

907
Maciolek, J.A.
1955 CIRCULATORY REFLEX ACTIVITY AS A G-PROTECTIVE DEVICE
(Aero Medical Lab., Wright Air Development Center, Wright-Patterson
AFB, Ohio)
Report No. WCRD-55-1.
Jan 1955.
ASTIA AD 75 056.

ABSTRACT: The response on the human centrifuge of 7 seated subjects to
positive accelerations of normal rapid onset (1 g/sec) was compared wiLh
their tolerance in runs having 0.07 to 0.1 g/sec rate of onset.
The
approximate blackout threshold of the group was 3.7 g for the standard
runs.
The runs of slow onset attained 6.2 g before equivalent symptoms
occurred.
The 2.5 g difference in symptom level is a measure of the
re spo-nse-eof-the-va rtous-hemo sta•t-c- mech ani-sms-tend ing- to-s us t-a-in--b-oodpressure in man exposed to a gravitational stress which is acting from
head to foot.
The technique seems to be a simple and practical method
of evaluating the activity of the protective reflexes in different persons
and in the same person under varying conditions.

/

./
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PROOF TEST OF SEAT INSTALLATIONS.
1945
Mahaffey, P.T.
(Douglas Aircraft Company, Inc., Santa Monica, Calif.)
4 July 1945
ASTIA ATI-105 836,
The pilot's and relief pilot's seats were subjected to the limit
ABSTRACT:
down loads, and the bombardier's seaL to the limit down load and the belt
load.
The requirements of specifications AAF 25278 and AN-S-la were carried
The test indicated that the pilot's seat was
out as far as was practicable.
the material of the seat frame was changed
a
result
under-strength, and as
steel
tube. The other seats were satisfactory
from mild steel tube to alloy
as tested.

909
1949
COMPARISON BETWEEN A FULL LENGTH AND AN
Mahoney, D. I., & J. A. Wood
(Air Materiel Command, WrightABBREVIATED TYPE OF PARTIAL PRESSURE SUIT.
Patterson AFB, Ohio) Memo Rept. kCREXD-696-104M; ASTIA AD-63 109; 3 Feb.1949
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1947 REPORT ON THE "LOBELLE" SEAT' EJECTION UNIT
Malcolm, R., W.Wh'te
(Ministry of Supply, England) June 1947, ATI 100 940

-

PART I

ABSTRACT: The need for Pilot Ejection systems has arisen due to the number of
occasions when operational pilots have failed to escape successfully from damaged
airc••tft at high speeds by ordinary methods.' The two major reasons for such
failures were considered to be: (a) impossibility of climbing out of the cockpit
at high speeds, and (b) danger of pilot being struck by some part of the aircraft
The system adopted to overcome these'
after climbing out at lower speeds.
difficulties was as follows: To eject the pilot and the seat together uvpards
from the aircraft with sufficient initial velocity to clear all parts of the
aircraft at speeds up to 600 m.p.h. E.A.S., and for the pilot to remain attached
to the seat, which forms a support for his limbs, until such time as he is
completely clear of the aircraft and his resultant speed has dropped low enough
Other points of this system are:
for him to leave the support of his seat.
(a) The case with which it could be installed in the type of aircraft in the
(b) The possibility of retrospective installation in
design stage at the time.
(c) The minimum variation to standard
and Vampire.
the
Meteor
aircraft such as
cockpits and controls that is entailed.

"
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Mallan, L.
1956
SECRETS OF SPACE FLIGHT.
(Greenwich, Conn.: Fawcett Publications,
Fawcett book No. 298

Inc.,

1956)

ABSTRACT:
A photographic account is presented.of rocketry and space flight.
Subjects covered include studies in space medicine; escape capsules and rocket
sleds; development of the space suit; launch into the stratosphere; training of
space pilots, and research rocket takeoff.

912
Mangelsdorf, J.E.
1959
Mechanical Engineering.

LOGISTIC SUPPORT TO MAN'S ECOLOGY IN SPACE.
81:79,
July 1959

ABSTRACT: This paper discusses the ecological elements with which the
system must provide the satellite crew.
Provision for potable water and
nutriment and means of ingestion; gases for breathing; disposal of body
wastes; protection from thermal, noise, radiation, psychological and Gstresses are treated in some detail.
It is shown that the solution of the
problem of man's ecology in space requires talent from a number of technical
areas.
The author briefly examines the Lockheed ecological model, first as

a means of illustrating.man's metabolic exchange, and second, as a tool for
solving some of the problems of designing for long-endurance,
lites.

manned satel-

913
Manzell,
, tr. J. B. Bateman
194r?
DO 335 CATAPULT SEAT: THREE-COMPONENT
MEASUREMENTS.
(Dornier-Werke G. m. b. H., Friedrichshafen) Wind Tunnel
Research Rept. Pages A-17189 to A-17205
Translated as Appendix 6a to Lovelace, W. R., E. J. Baldes, & V. J. Wulff,
The Ejection Seat for Emergency Escape from High-Speed Aircraft, ATI No. 7245
SUMMtARY: Three-component measurements were carried out on the catapult seat, both
with a dummy and with living subjects.
The catapult seat was required to have a
backward turning, or positive moment iinediately it. emerges from the cockpit.
Since the back of the Do 335 catapult seat both in position in the airplane and at
the moment of its ejection is tilted backward at an angle of 13 degrees, this
position (Y-13 degrees) was designated as "normal."
It can be seen from the measurements that the catapult seat in the "norn.il" position was very top heavy.
By
bringing extra surface to the head guard an attempt was made to reverse the direction of the turning moment, but it had to be recognized that relatively large surfaces were needed in order to fulfill this requirement
The 'desired result was
obtained with extra surface No. V, 0.116 n. 2 (1.25 ft. 1 ); the outline of this
surface conformed to the internal cross section of the roof of the cabin. A series
of measurements of the effect of wind velocity was made using this arrangement.

2,769"
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Marciniak, F.P., R.A. Houghton
1958
AN EVALUATION OFA GROUND-LEVEL ESCAPE
SYSTEM. SAE National Aeronautic Meeting no. 91A, Sept. 29-Oct. 4,1958.
ABSTRACT: This paper gives a description of the evaluation ant
•ing of
the Martin Baker ejection' seat for ground-level escape.
The ejection seat is
credited with being the greatest life-saver since the parachute, but up until
two years ago, a pilot could count on a 1007. probability of getting himself
killud if he ejected below 1000 ft altitude.
Grumman elected to take on a major protion of the evaluation of a Martin-Baker
ejection geat.
The resulting installation in the Grummran F9F-8T jet trainer
is a modification of the existing British system, which has already saved many
lives. Although this seat gets some of its ground-level capability from a high
trajectory, its main advantage lies in its unique arrangement for rapid, positivc
deployment of the parachute and' positive separation of the pilot from the seat.

91l5
Marcks, C.A.
1952
HOW DOES EQUIPMENT AND CLOTHING AFFECT THE PROBLEV1 OF
EMERGENCY SYSTEMS DESIGN.
(Paper, Symposium on the Problems of Emergency
Escape in High Speed Flight September 29-30, 1952, Wright Field, Ohio)

AD 14344

ABSTRACT: The general trend of personal equipment and protective clothing
design for aircraft operations has been a gradual evolution during and since
World War II with new components being developed when their need became evident.
'The accumulative volume and assortment of this equipment has had an adverse
effect on pilots and aircrewmen.
The bulk and weight of the cquipment causes
fatigue. Furthermore, the varied attachments slow down movement and could easily,
be a crucial liability during an emergency.
In order to eliminate this heavy
burdensome equipment, the author suggeIsts a flight capsule for the pilot.
A flight capsule would also protect a pilot from w~ndblast, cold, and pressure
during an emergency escape.
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Marinelli, J. L.
1960
PROJECT NR AWV 2860, "EVALUATION OF THE IMPROVED
PASSENGER SEAT ARRANGEMENTS FOR HU-IA AND HU-lB HELICOPTERS". (U. S. Continental Army Command, Fort Monroe, Virginia) ASTIA AD-245 516; 3 Nov. 1960
CONCLUSIONS: *(a) The seven-passenger seat kit as tested is unsuitable for Army
use.
(b) Based solely on available space and weight-carrying capability of the
helicopter, the best seating arrangement for the maximum number of troops is
with the three medical attendant seats facing aft, which will accommodate eight

/
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passengers and permit satisfactory entrance and exit.
(c) Center-of-gravity
limitation and the required ballast for more than six passengers preclude consideration of a seven- or eight-passenger configuration for the HU-lA.
(d) A sevenpassenger configuration utilizing two medical attendant seats aft of the pilot,
facing either aft or outward, and a 4-5 passenger variable-width troop seat across
the after cabin bulkhead is considered the optimum seating arrangement, for HU-IB
Helicopters.
RECOMMENDATIONS:
A seven-passenger seat configuration which permits two medical
attendant seats to be faced aft or outward and which employs a standard 4-5
passenger variable-width troop seat be utilized in the HU-lB Helicopter.
(AUTHOR)

917
Markushewski, L. and W. C. Knerr
1958
LNDERWATER ESCAPE PROGRAM: Description of F86D-ll Airplane Low Level Test Drops and Comparison with F9F- 4
Test Drops Key West, December 1957 January 1958.
(Naval Air Development
Center, Johnsville, Pa.) Proj. TED no. ADC-AE-6307, Rept. no. NADC-ED-5811:
Interim rept. no. 2; ASTIA AD 231 389.
ABSTRACT: Results from three F86D-1I airplane test drops are compared with
those of the F9F-4.
The F86D-1I sank faster than the F9F-4.
The implosion
of the canopy bubble on the F86D-II occurred at 5.3 psi less differential
pressure than did that of the F9F-4 canopy.
Both aircraft were found to sink
tail-first
to varying degrees of pitch when the cockpit remained dry during
submersion. Fuselage structural damage in the cockpit area after the aircraft
had been sunk to a depth of about 21 fathoms did not appear sufficient to deter
egress. The deformation of stringcrs and bulkheads was not sufficient to cause
injury to the pilot by crushing.
The time from release to implosion of the
canopy was 45.5 sec.
The canopy imploded about 1.7 sec after the aircraft
disappeared below'the surface of the water. This left the pilot little
time
to open his canopy after a crash and avert possible fatal injuries from flying
pieces of canopy propelled by the implosion force.

918
CAPSULAR COCKPIT - WEIGh1T AND BALANCE ANALYSIS OF MODEL
1961
Marsh, D. P.
ES 40258; ASTIA
(Douglas Aircraft Co., Inc., El Segundo, Calif.)
A4D-5
AD-264 292; Jan. 26, 1961
ABSTRACT: This report contains a weight and balance analysis prcpared for use in
conjunction with the February 1961 proposal to incorporate a capsular cockpit on
Model A4D-5 aircraft.
Highlights of the analysis include:
(1) Detailed "in and
out" weights and balances, (2) a weight and balance comparison of the cockpit area
before and after modification, (3) cockpit weights and balances for various configurations, (4) airplane weight empty, normal gross weight, and nose heavy condition after modification, and (5) the pitching moment of inertia of the cockpit.
A weight and balance breakdown is also included to reflect a change of cockpit
P.S..
from 3.3 to 7.5.
(AUTHOR)
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THE MARTIN-BAKER AUTOMATIC EJECTOR SEATMartLn-Baker Aircraft Co.
MARK 3 (Martin-Baker Aircraft Co., Ltd., England) ASTIA ATI-88684
ABSTRACT: The design of the Martin-Baker automatic ejector seat is described
which enables pilots and aircrew personnel to escape from high-speed aircraft
It is effective at any speed and under any G accelerations
at all altitudes.
By the simple movement
that may occur whatever the altitude of the aircraft.
of a hand lever, the airman has his parachute available for normal rLp-cord
operation either without ejection with the seat or at any time after ejection
The seat is ejected from the aircraft by means of a
has taken place.
cartridge operated gun and slides during ejection on four rollers in a guide
rail. The ejection gun is fired by the withdrawal of a flexible screen,
which covers and protects the occupant's face against the effects of the air
stream. On ejection, the seat leaves the aircraft at 60 fps.

,920
1946
Martin-Baker Aircraft, Ltd.
PATENT EXPLOSIVE EJECTION SEAT.
England)

DETAILS OF DEVELOPMENT WORK ON THE MARTIN
(Martin-Baker, Higher Denham, Middlesex,

921

MartLn-Baker Aircraft Company

1956

SOME INCIDENTS WITH MARTIN-

(MartLn-Baker Aircraft Co.,
BAKER EJECTION SEATS, 1951-1956.
Middx.)
Uxbridge,
Mr.
(Bucks),
Denham
Higher

Ltd.
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Martin, E. E.
Rept. No.

EVALUATION OF THE ANTI-G SUIT.
1947
TSEAA-689-2B., Nov. 1947

Rept.

No.

7,...•.F

Memo
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EVALUATION OF THE
Martin, E.E., J.P. Henry, J.L. Gamble & R.S. Shaw- 1948
ANTI-C SUIT. (USAF Air Material Command, Wright-Patterson AFB, Ohio)
MCREXD-689-2C, Report No. 8. 24 July 1948.

ABSTRACT: Three subjects were each exposed to one or more series of runs on
the human centrifuge. Each series consisted of direct arterial pressure
measurements at I g, 2.5 g, 3.5 g, and 5 g without and with each of the antig suits. This report presents direct radial artery -ressure results obtained
*41a comnaring three anti-G suits on the human centrifuge. The G-5 suit
proved to oe more efficient nhan the G-4A which gives moUL
har. twi.e the
protection afforded by the G-3A suit. The added protection given by the three
suits when using the m-i maneuver is as follows: i g for the G-3A, 2.3 g for
the G-4A and 0.1 g for the G-5. This protection is over and above the normal
arter,4l pressure method for evaluating G-suit protection~a• be used to
confLrv the results obtained by the visual method of G-suit eJluation. Experiments rhould be conducted to measure cerebral perfusion pressure head and
blood flow rates during positive acceleration to determine how they vary in
proportion to cerebral arterial pressure.

924
Martin, E. E., G. Schroer, & J. P. Henry
RELATIVE EFFICIENCY OF ANTI-G SUITS.'
Fed, Proc. 8: 107.

1949

STATIC ASSESSMINTS OF THE

ABSTRACT: Attempts to estimate the effectiveness of anti-G suits while at rest
by measuring the changes they induce in blood pressure have shown increments
proportionate to the relative efficiency of these devices during acceleration.
The results suggest that test of G-suit efficiency could be devised which do not
require the use of a human centrifuge. With this end in view, 3 further measurements were made: venous pressure, vital capacity and teeter board weight shift.
Venous pressure was measured at the ante-cubital fossa when the legs only of the
G-3A, G-4A, and G-5 suits were inflated. A teeter board was employed to measure
the weight shift induced by the 'nflation. The changes in vital capacity were
measured under the same conditions. Eight series of 3 tests each were carried
out on 6 subjects. The following table shows the changes induced by suit inflation:

G-33h
Venous pressure increase

(c=.HýaO)

...

0.3 ±0.2

G-4A
1.9t 0.6

.G-5
4.3* 0.5

-

Vital capacity decrease (cc.)........
Teeter Board weight shift (pounds)

2,773 -

. ...

250 ±60
0.3± 0.1

325 ±70
1400 ±60
0.4± 0.2
0.5- 0.3

These differences are qualitatively confirmed by the results of tests of these
suits on the human centrifuge.
In the G-3A suit mean protection as estimatpe"
from blood pressure changes was 1.OG, G-4A suit 2.2S, and the G-t suit 2.3G.
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Martin, E. E.

1949
SERVICE TEST REPORT ON USAF TYPE G-4A PILOT PNEUMATIC
SUIT, ANTI-G.
(Air Material Command, Wrigh't-Patterson AFB, Ohio) Memo. Rept. No.
WCRED-689-2E, 20 May 1949.

ABSTRACT: The G-4A anti g suit was compared with the G3A suit, first without
pressure and then using pressure from the M-4 pressure-regulating valve.
The
suit consists of a coverall incorporting 5 intercommunicating bladders which
exert pressure over the thigh, calf and abdominal regionr.
Tests were conducted
at 10,000 ft or higher utilizing the type maneuvers necessary to obtain combatlike accelerations.
The superiority of the G-4A suit was indicated in the tests.

926
Martin, E. E., R. U. Whitney & E. B. Smith
191;
DEVELOPMENT AND FABRICATION
OF THE USAF TYPE M-8, NO-LEAK ANTI-G VALVE (ARO EQUIPMENT PART NUMBER
C10050)
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC Memo
Rept. No. WCRDB-689-4Q, 21 Nov. 1951.

927
Martin, E.E., and R.U. Whitney
1952 A DESCRIPTION OF THE U.S. AIR FORCE TYPE
M-7 NO-LEAK, NEGATIVE-G VALVE.
(Wright Air Development Center, WrightPatterson AFB, Ohio) Technical note no. WCRD 52-11; ASTIA AD-2134;
Sept. 1952
ABSTRACT:
A description is given of the type-M-7 negative-g valve, a unit which
automatically responds to negative acceleration so as to providc controlled
predetermined pressures within the T-1 altitude helmet.
During negative maneuvers

-
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exceeding 1 g the valve closes the breathing port and thereafter regulates the
counterpressure in the helmet to 25 mm Hg per g. As the negative g decreases
below 1 unit, the valve exhausts the counter-pressure gas and permits the pilot
to resume normal breathing. This unit, which satisfactorily provides counterpressure to the head-neck region during negative acceleration up to 5 g, operates
in conjunction with the present aircraft oxygen system. Centrifuge tests showed
that the device operates satisfactorily in the range 1 to 6 negative g, In
flight tests performance was satisfoctory within the 3-g negative limits imposed

by an F-84.

928
REPORT ON RESEARCH AND DEVELOPMENT CARRIED OUT BY.
1949
Martin, J.
MARTIN-BAKER AIRCRAFT CO. LTD. IN CONNECTION WITH EJECTION SEATS FOR
(Martin-ilaker Aircraft Co., England)
HIGH SPEED AIRCRAFT.
89438
ASTIA ATI
June 1949.
ABSTRACT: A description is given of British research and development carried
out in connection with ejection seats and the escape of personnel from highThe early history of the ejection seat project is presented
speed aircraft.
as well as information on work done on the DJfiant and Meteor III fighters,

and the 16 and 65 development and constructi n of the Mark I seat and the

Consider tion training rig for the RAF.
fully automatic seat is discussed.
A schedule of dummy and live ejections from he Meteor III is included.
Photographs and drawings illustrate some of he equipment 'and graphs show
acceleration data-.

929
Martin,
J.

J.

EJECTION FROM HIGH S1 TED AIRCRAFT.

!956

Royal Aero.

Soc.

60(550):659-668,

Oct.

1956.

ABSTRACT: Early studies to determine physio ogical acceleration limits on
a ground election rig and to test operationa designs of the Martin-Baker
aircra.t ejection seat in flight are described. The chief design features
of the seat, including an automatic ejection device, main time release,
ejection gun, leg restraining device, and duplex drogue system are described,
and the peculiar conditions and methods of e ection at high altitude, high
speed, and low altitude are discussed.

, 2,7753
930
Martin, J.

1956

EJECTION SEAT AND PARACHUTE ASSEMBLY FOR A SINGLE PERSON

U. S. Patent 2,762,588, 11 Sept. 1956
ABSTRACT:

An ejection seat is described and illustrated, provided with two drogue
It is claimed that this assembly results in a gradual opening of the
parachutes in the proper order.
parachutes.

931
Martin, J.
1957
EJECTION REPORTS.
(Martin-Baker Aircraft Co., Denham, England)

932
Marvin, F. F.

1955

RECOVERY SYSTEMS FOR DRONES AND MISSILES

(Air Force Institute of Technology, Wright-ratorson AFB,
Rept. No. GAE-23; 30 Aug. 1955

Ohio)

933
Marzella, J., J.R. Hess 1946 GROUND AND FLIGHT TESTS OF MARTIN-BAKER AIRCRAFT
COMPANY PILOT'S EJECTION SEAT FROM MODEL JD-1 AIRPLANE (Naval Air Material
Center, Aeronautical Structures Lab., Philadelphia, Pa.)
ABSTRACT:

Ground and flight tests were made of the MartLn-Baker pilot's ejectioo

seat to determine its practicability and limitations as an emergency escape
device, to obtain data on the accelerations acting on dummies during flight
ejections, and tc perform a human ejection at low airspeed. Five flight ejectio*
tests were made at speeds from 200 to 350 mph in 50 mph increments and altitudes
from 3000 to 6000 ft, and a live ejection test was made at a speed of 250 mph an4
an altitude of 5000 ft. It was concluded that th. emergency escape device is
satisfactory for service aircraft, that the highest accelerations imposed on the
dummy and seat in the airstream was caused by the action of the drogue parachute
and that the acceleration-time characteristics and operation of the seat catapult are satisfactory for line ejection tests

-
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934
R. Falet b C. Jacquemin 1959 MODIFICATIONS RESPIRATOIRES ET
CIRCULATOIRES ENGENDREES PAR CERTAINES POSITIONS DE TRAVAIL DU PERSONNEL
NAVIGANT AU COURS DU VOL (Respiratory and Circulatory Changes Cgused by
Certain Work Positions of Flying Personnel in Flight)
Medecine Aeronautique (Paris) 14(l): 1-3.

Masts, P.,

935
PATHOLOGICAL FINDINGS FOLLOWTNG UNSUCCESSFUL
1958
Mason, J.K.
EJECTION FROM HIGH SPEED AIRCRAFT.
J. Forensic Med., (Johanne3burg, S. Africa), 5(4):173-184, Oct.-Dec.

1958.

ABSTRACT: Operational and performance features of the standard British
Post-mortem examinations of -victims of'unsuccessejection seat are outlined.
The findings suggest human or instruful escapes during flight are analyzed.
Potential
mental failure in the preparatory stage or during actuaL ejection.
Illustrations
pathologic findings are Lorrelated with varioas ejection stages.
are included showing how the post-mortem examination may disclose the circumOn the basis of the degree of
stances surrounding the unsuccessful escape.
pulmonary fat embolism and of local reaction to injury, general observations
The role of post-mortem examinaare made with regard to timing of injuries.
tions in preventive medicine is stressed with particular regard to the uncommon
causes of death encountered in unsuccessful ejections.
(Q. Aviation Med. 30(5):378, May 1959)

936
A RESTRAINING CHAIR FOR THE ELXPERIMENTAL STUDY OF
1957
Mason, John W.
PRIMATES.
WRAIR-68-57 Project: 6-60-10-017 Subtask No. 4
ASTIA Doc. No. AD 151 646.

937
INTEGRATED FLIGHT
1960
Masters, P.G., W. Lehman, P.W. Wood & D.M. Bland
CAPSULE IMPACT AND FLOTATION BAG INFLATIOIN SYSTEM.
Naval Weapons Contract
(Chance Vought Aircraft, Dallas, Texas)
Noas 59-6150-c, Interim Report No. AER-EOR-12836, I March 1960.
ABSTRACT: This report describes the studies made and system selected for
inflationof the--impact--bags and flotation bags used on the integrated flight
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capsule.
The use of a hot gas generator inflat::n system was considered
early in the study. However, contact with Vendors indicated that *,t! hot gas
generator system hardware is feasible, but bag materials are not available
which will withstand the generated gas temperature.
Three, different types of
cold gas inflation systems were investigated. 'The single air bottle, single
pressure regulator system requires extremely large lines to achieve desired
results. A system using a single air bottle with a prc3sure regulator at
each bag allows use of smaller lines but the required inflation time of 3
seconds is not feasibie using the proposed 900 cu. in. air bottle.
Both of
these systems can be designcd; however, calculations are presented only to
the point that the assumptions made for system design are insufficient to
meet established criteria.
The system recommended for this application is
individual air bottles with no pressure regulators.
The most apparent
advantage of this system is insurance against loss of the entire recovery
system in the event of failure of one bag.

938
Yaterial Laboratory
1949
REPORT OF TYPE APPROVAL EVALUATION OF
PROTECTIVE HATS.
( Material Lab., Naval Shipyard, Brooklyn, N.Y.)
Report 4526-14,
ASTIA AD- 205449,
9 December 1949
ABSTRACT: Samples of eleven protective hats of various design and structure
were submitted for tests for eletLrical protection, ordinary abu3e, and
peak force endurance.
The hats were also tested for insulation resistance,
flammability, water absorption, and sterilization.
The results of the tests
performed on the hats are given in this report.

939
Mathewson, J.H., & D.M. Severy
1953
RAPID DECELERATION' rESTS OF CHEST
LEVEL SAFETY BELT. (ITTE-UCLA,. Los Angeles, Calif.)
Rept. No.' 27
Reprint Bulletin No. 73 - Highway Rectarch Board, •ashington, D.C.
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P40
Matlock,

H.,

PART II,

E.A. Ripperger,

et al.

1957

HIGH VELOCITY IMPACT CUSHIONING,

ENERGY-ABSORBING MATERIALS AND SYSTEMS.

Research Lab.,

(Structural Mechanics

Texas University, Austin, Texas)

Contract No. DA 19-129 qm-817, 26 Aug. 1957.

ASTIA AD 220 738

ABSTRACT: The cost of air drop can 'be substantially reduced to the proper
combination of aerial retarder and ground cushioning, which depends upon
the relative cost of the retarder and cushioning. Laboratory studies of
the impact energy absorption of various materials and systems including
paper honeycomb foamed plastics, and metal cylinders indicate that minimum
cost is achieved with smaller parachutes than those currently in use.

941
Matlock, H., E.A. Ripperger, J.W. Turnbow, & J.N. Thompson 1957
HIGH
VELOCITY IMPACT CUSHIONING,
PART I.
DROP-TEST FACILITIES AND INSTRUMENTATION.
(Structural Mechanics Research Lab., University of Texas,
Austin, Texas) Aug. 1957.
ASTIA AD 220 737

ABSTRACT:

Three drop-test installations were developed for research on impact

cushioning.
These range from a small indoor facility, 28 feet high, to 275foot tower which provides for both vertical and inclined guided drops of massqs weighing up to 5000 pounds.
Inst-umentation measures time, force, and

displacement during impact for determining energy-absorbing properties of
materials and systems.

(Author)

942
Matlock,

H., & J.N. Thompson

1957

HIGH-VELOCITY IMPACT CUSHIONING

PART III. PRELIMINARY TEST ON A NONPRESSURIZED AIR BAG.
(Structural Mechanics Research Lab., Texas University, Austin, Texas)
Contract No. DA 19-129-qm-817, 15 Oct. 1957. ASTIA AD 220 822

9'43
Matthews, B.H.C.
1941
SERVICE TRIALS OF FRANKS HYDRAULIC SUIT.
_nat iona 1Research Council•_Canada)- Report #C-2835, July 2-,--941---ABSTRACT:

This memorandum from the R.A.F. Physiological Laboratory, R.A.E.

Farnborough, recommends that the Franks Anti-G suit be submitted to service
trials.
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Matthews, Z.H.C.
1945 HUMAN LIMITS IN FLIGHT
Publication 3785
Smithsonian Institute, Washington, D.C.

ABSTRACT: A modern aircraft will climb in a few minutps to heights at which
It can turn and maneuver
the air is so thin that will no longer support life.
so fast that the pilot may easily be rendered unconscious from the mechanical
forces which it imposes on his body, and in an aircraft which is moving rapidly
in three planes of space the pilot can be subjected to stresses beyond the limits
Bestdes the stresses from wind pressure, cold,
which the human body can stand.
vibration, and noise, the pilots body must also be protected from other less
The two greatest stresses which an aircraft puts upon the
obvious-stresses.
pilot and those reviewed in this publication are those stresses due to accelera-,
tion and those due to high flying in the rarefied air of the upper atmosphere.

945
May,

OUTFITTERS FOR OUTER SPACE.
1959
J.
Space Aae 1(3):20.-26, May 1959

946
TESTS TO DETERMINE STRENGTH OS SAFETY
1948
Mayfield, G. B. & M. C. Crook
HIARNESSES FOR AIRCRAFT PILOTS.
Rept. No. 633, Oct. 1948.
(The David W. Taylor Model Basin)

.947
AERODYNAMIC CHARACTERISTICS OF PARACHUTES AT MACH
1961
Maynard, J.' D.
NUMBERS FROM 1.6 TO 3.
NASA TN D-752, May 1961.
Washington, D. C.)
(N.A.S.A.,
A wind-tunnel investigation has been conducted to determine the
ABSTRACT.
parameters affecting the aerodynamic performance of drogue parachutes in the
Flow studies of both rigid- and flexibleMach number range from 1.6 to 3.
parachute models were made by means of high-speed schlieren motion pictures,
and drag coefficients of the flexible models were measured at simulated altitudes
(Author)
from about 50,000 to 120,000 feet.
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1951 BASIC ENVIRONMENTAL PROBLEMS RELATING TO MAN IN THE "AEROPAUSE"
AS SEEN BY A AERONAUTICAL ENGINEER
Oouglas Aircraft Co., Inc., El Segundo, Calif.) Nov. 6, 1951 ASTIA AD 87 435

Mayo, A.M.

ABSTRACT: While many new factors and principles must be considered in design
for flight in the AEROPAUSE, emphasis on the cardinal principles of working
toward the optimum pilot-airplane combination, will probably pay the greatest
This principle can best be approached
total dividend in operational efficiency.
by making use of the best available aeromedical and engineering data, in order
Some Of the new problems will
to arrive at workable compromises in each.
radically affect some of the equipment associated with the airplane.
New problems include those of fit and arrangement of the aircraft cabin,
time-distance factor, temperature of the aircraft, pressure environment in the
cabin, acceleration, noise and vibration and the escape problem.

949
Mayo, A.M.

In:

1952

BASIC ENVIRONMENTAL PROBLEMS RELATING MAN AND THE AEROPAUSE

AS VISUALIZED
White, C.S. &
Atmosphere. A
of New Mexico

BY THE AERONAUTICAL ENGINEER
0.0. Benson, Jr., eds., Physics and Medicine of the Upper
Study of the Aeropause (Albuquerque, New Mexico: University
Press, 1952) Pp. 6-22

ABSTRACT: Flighc in the aeropause will impose great physiological and psychoThe rapid advances in aircraft construction
logical demands on pilot and crew.
The human factor
call foi a corresponding step-up in education and training.
should, on the other hand, be considered in the design of equipment and instruThe latter' should be reduced to the absolute essentials. Further
mentation.
clarification of the visual effects of reduced light dispersion is required.
The reduction of the time-distance factor in high-speed flight will put more
reliance on automatic control' mechanisms, confining the human element to slowTemperature regulation systems will have to be
rate monitoring operations.
adapted to the increasing speeds (a chart indicating various cooling systems
Problems concerning
practicable at the various speed ranges is presented).
pressurization, physiological effects of acceleration, of noise, and vibration
Brief sections are dedicated to radiation and meteor hazards.
are discussed.
In conclusion it is recogGeneral principles of escape mechanisms are analyzed.
balance all factors
to
out
worked
be
to
is
nized that a compromising formula
minimum.
a
at
costs
involved and keep the resulting

/
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Mayo,

ESCAPE DEVICES REQUIRED FOR FUTURE AIRCRAFT.
1952
A.H.
Inc., El Se3undo, Calif.) 29 Sept. 1952.
Company,
Aircraft
(Douglas

SUNMARY: It should be emphasized that no single escape method can adequately
It is also important to make certain that
cover the needs of all aircraft.
arbitrary opinions do not supplant objective analyses and allow the corporation of devices giving less safety per unit effort than would be possible by
:t is also essential to be
the application of the proper escape met od.
extremely vary of systems adding large chunks of dead weight or of those which
tend to materially increase aircraft dimensions. Wrong decisions in this
respect can reduce total safety by excessively decreasing performance or
numbers of additional protective aircraft.

.951
Mayo, A. H.
(Paper

ESCAPE DEVICES REQUIRED FOR FUTURE AIRCRAFT
1952
Conference on Problems of Emergency Escape in High Speed

Flight. 29-30 Sept. 1952, at Wright-Patterson Air Force Base, Ohio)
Sept. 1952
ASTIA AD 14 353

952
1955 SELECTION OF THE ESCAPE SYSTEM (Chief Equipment and Interiors,
Mayo, A.M.
Engr. Section, Douglas Aircraft Co., Inc., El Segundo, Calif.) Kept. 1366,
Oct. 7, 1955
ABSTRACT: This paper was presenteý to the Aeromedical-Engineertng Association
Institute of Aeronautical Sciences. In order to prevent eycessive performance or
economic penalty, the selection of the escape system should be based on an objective study of the over-all requirements of the man-aircraft into which it is to
be incorporated. Full utilization should be made of all available aeromedical,
engineeritg, and statistical datd available. The designed should be extremely
wary of any system adding substantial increments of complexity, dead weight, or
size increments to the over-all aircraft system.
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953
Mayo, A.MH. 1957 SO1E SURVIVAL ASPECTS OF SPACE TRAVEL
Journal of Aviation Medicine 28(5): 498-503
ABSTRACT:- In a space craft as in aircraft the over-all objectives must command
Survival problems resulting from space environment will be so
first attention.
severe however, that a larger percuntage of total space craft design time is
likely to be spent in their solution than in airborne craft. The design of crew
compartments will be dictated by the requirements of human operators not significantly different in basic physical and mental capabilities from those of the
pilots of present aircraft. Automatic controls will be needed as greatly for
actuation of safety equipment and environmental control of the crew quarters
A major problem
as in control of the craft and its propulsion and power systems.
will be that of suitably linking the human operator to his "automatic" systems.
Hermetically sealed crew quarters to provide a livable earth environment in
The reconversion of liquid and food
space will be a prime survival requirement.
waste products to useful nutrients that are psychologically satisfactory might
be approached by the use of secondary living organisms in the same manner as in
Temperature control will undoubtedly require specialized attention.
nature.
The possibly dangerous stresses to be encountered during space flight include
The problems of surviving the effects of a
weightlessness and acceleration.
Careful considerawide variety of solar and cosmic radiation are other dangers.
tion must be given to a proper balance of the fundamental moraZl, morale and
economic factors to provide escape equipment justifiably on the basis of the
total purpose of the craft involved.

954
Mayo,

BASIC CONSIDERATION OF SPACE CABIN DESIGN
19!8
A. M.
(Paper, Society Automotive Engineers National Aeronautic Meeting,
Angeles, California, Sept. 29 - Oct. 4, 1958)

Los

Some important environment requirements have been considered and are
ABSTRACT:
discussed by category as follows: Radiation, temperatures, acceleration, noise
and vibration, meteoroids and space debris, internal atmosphere, food and water
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine 'Bibsupply.
liography) (Technisch Documentatie en Informatie Centrum voor de Krijgsmacht, den
Haag, Netherlands) Rep,. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)

955
SURVIVAL IN SPACE, THE VEHICLE-COMBINED REQUIREMENTS.
1958
Co., Inc., El Segundo, Calif.) DACO Technical Paper No
Aircraft
(Douglas
646, 10-12 Nov. 1958

Mayo, A. M.
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Mayo, A.M.
1959 SOME SURVIVAL ASPECTS OF SPACE TRAVEL
Pp. 60-63, Feb. 1959
Ind.
Electronic

ABSTRACT:

Discussion of the need for highly reliable and accurate high-speed

automatic control systems. Various environmental problems, such as exposure
to cosmic radiation meteorites and temperature, and high acceleration rates
are discussed.

957
Hazer, M.

Air Sur_.

1945

THE G SUIT IN.COMBAT

Bull., 2:236-238

Presents data on the occurence of grayout and blackout and tht
ABSTRACT:
higl.es? C. Force ever experieticed as recorded 4y the Kollsman accelerometer
Ten of the pilots had
in 35 pilots who wore the G suits on all missions.
Of the
had grayout but not blackout, 3 had been exposed to 6 G or more.
21 who had never grayed out, 17 had experienced 5 G or more and 14, 6 G or
more.
Of the 31 ho had never blacked out, 20 had experienced a force of
6 G or more.
Six pilots had experienced 7 to 7.9 G and 5.8 to 9 G without
blacking out.
It is concluded that the G suit is an important factor in increasing the
combat efficiency of the P-51 pilot-aircraft combination.

958
19 7
PNEUMATIC CATAPULTS FOR SIMULATED SEAT EJECTION TESTS.
V.
Sept. .1947.
(Engineering Division, Air Materiel Command)
ASTIA ATI 49 10

Mazza,

Prelimr nary tests were conducted of two types of pneumatic
ABSTRACT:
catapults which were developed for use on the ejection seat test tower to
determine the most tolerable acceleration-time diagrams on human subjects.
. .one catapult type, acceleration is controlled by metering compressed air
through a series cf orifices in the cylinder which are uncovered successiveThe other pneumatic catapult is accelerated
ly by movement of the piston.
by air metered by a mechanically actuated air valve which is positioned
through a cam arrangement by the upward displacement of the ejection seat.
The two methods were shown to be feasible, with the former method recommended
subjects from the standpoint of safety and simplicity.
for work with hun

-
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Mazza,

V., R. W. Briggs, C. 9. Caroll, & R. V. Wheeler
1950
HICK ALTITUM BILOJUTS. Memo Rapt. No. MCMM-695-66M

960
Mazza, V.
1951
,. Aviation Med.

HIGH ALTITUDE BAI.OUTS
22(5):403-407.

Oct.

1951.

961
"- Mazzei, J.H.

1961

A COMPARISON STUDY.

CONFINED VS. UNCONFINED TEST DATA.

A CHECK STUDY.
INSTRUMENTATION RESPONSE AT HIGH FREQUENCIES.
ýeltman Research Labs., Picatinny Arsenal, Dover, N.J.) September 1961
Technical Rept. No. FRL-TR-45
ASTIA AD 263 564L
ABSTRACT: Confined and unconfined dynamic drop tests were conducted on like
specimens of cushioning material of known density, size, and under comparable

environmental conditions. The data collected from these tests were employed
to plot, on the same graph, a static load-vs-peak acceleration curve, one
for confined and one for unconfined data. A comparison of these curves shows
conclusively that there is considerable difference in the dynamic behavior
of the cushion in the confined, or as-packaged, condition., Beyond the optimum

loading range, the peak accelerations transmitted by the unconfined cushion,
continue to rise sharply, while peak accelerations for the 'confined cushion
show a secondary decrease beyond the optinmim loading range, the peak accelerations transmitted by the unconfined cushion, continue to rise sharply while peak
accelerations for the confined cushion show a secondary decrease beyond the
optimum loading range, before'starting a secondary increase beyond bottoming-out.
(Author)

962
Mead, L.C.,
1948
J. Aviat. Med.,

APPLICATION OF HUMAN ENGINEERING TO FLIGHT PROBLEMS
19:45-51
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--

SECOND EDITION

tnstitute for Applied Experimental Psychology, Tufts College)
for the Special Devices Center, USN) ASTIA AD 43.650

(Under Contract

Mead, Leonard C.
(REVISED)

1952

HANDBOOK OF HUMAN ENGINEERING DATA

ABSTRACT: Up to the present, we have been able to keep up with trchnological
But we have now re ched the point where
progress by education and training.
the machine has dwarfed the man, for the characteristics of the individual -the human machine -- have not changed in the memory of man and will change for

countless generations to come, while the man-made engine is capable if ever
increasing power, scope, and speed of operation. Our machines must be manned
by. the average human being,

their operator must be governed by his capabilities

under the influence of mantal stress, fatigue, and sudden change: consequently
the average man's capabilities must be analyzed, measured and made available
to the designer and engineer to make good our progress from now on. This book
represents only the beginning of what is hoped to be 2 :ontiuinA; and •wvr
expanding compilation of data which will provide the planner and designer with
the probably characteristics of the average individuals who will man the machines
of the future.

964
REPORT ON BLADDERS, VINYLITE COATED NYLON-ANTI-BLACKOUT
1945
Meakin, L. W.
SUIT-ENDURANCE TESTS OF.
(Naval Air Experimental Station, Philadelphia) 9 Feb. 1945.
ABSTRACT: Anti-"g" suit bladders (nylon) were exposed to up to 24 hours at
100 degrees F. and 1007. relative humidity and up to 24 hours at 120 degrees F.
dry, following which leakage was tested. Bladders met BuAer specifications
and were actually improved as far as leakage was concerned by weathering.

965
1940 MEDICAL PSYCHOLOGICAL INFORMATION REGARDING FLYING ACCIDENTS
Meier-Muller
1940
Flugwehr. u. Technik. 2:
ABSTRACT: A high percentage of the growing number of flying accidents since
the beginning of flights at high altitudes are due to the psychic and physical

collapse of the crew. Where the cause of flying accidents is not discovered the
confidence of the personnel in the reliability of the material is shaken and an
atmosphere of disquiet is created. Medical officers and technicians must be
taken with the new construction of aircraft and apparatus, breathing apparatus

" 2,786 "

to be used at high altitudes, sitting position, safety belt, clothing, etc.
The psychic make-up of the crew is of paramount importance for the success of their
career. Only a small number of the mein "Ath particular psychic and physical
powers of resistance will be able to endure the heavy demands upon them by the
present war as regards flying at high altitudes and cold. A great number of
accidents could be avoided by choosing flying personnel on psychological grounds
through psychological supervision of the force and suitable treatment of neurotic
occurrences.

966
Meister, David and R.B. Wilson

1960

THE ROLE OF MAN IN THE MAINTENANCE OF

EARTH SATELLITES

(Paper, American Rocket Society Sc'si-Annual Meeting and Astronautical Exposition
Ambassador Hotel, Los Angeles, California, May 9-12, 1960.
ABSTRACT: Man will have a role to play in the maintenance of these satellites:
i. First to decide if maintenance is worthwhile for a particular satellite
2. Second, if maintenance is considered necessary, one must next
mission.
decide which of several means of performing maintenance is the most economical.
His decision must be based on these factors: (a) Mission requirements;
(b) Availability and reliability of rocket booster thrust; (c) Equipment
failure rate under space conditions; (d) Equipment complexity.
There are several ways in which satellites can be mainta:ned by men in the
space environment: (a) By flying a maintenance crew from earth to the malfunctioning vehicles and return; (b) By stationing maintenance personnel in
each vehicle; (c) By stationing a maintenance crew within an orbiting space
station from which the crew "flies" to the malfunctioning satellite and then
returns to the space station.

967
Merrill, G., ed., C. W. Besserer, K. A. Ehricke, & B. B. Small
(U,
C Fceton: .
MISSILES A nL
GUI
DICTIONARY
1959)

1959
Van Nostrand.

968
UNTERSUCHUNG VON MOEGLICHKEITEN DES NOTAUSSTIFMS DER
Newes, Ernst
FLUGZEUCINSASSEN BEIM ABSTURZ, INSBESONDERE BEI HOHER GESCHWINDIGKEIT
(Investigations on Emergency Escape from Diving Aircraft)
ASTIA ATI 74752
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1958
WIND TUNNEL INVESTIGATION OF CONVENTIONAL TYPES OF
Maeyr, Rt. A.
PARACHUTE CANOPIES IN SUPERSONIC FLIN. (U.S. Air Force) WADC Tech.
Rapt. 58-532, December 1958.

970
WINDBLAST TESTS OF THE MB-2 HELMET
1955
Michel, 4.M.
(Wright Air Development Ctr., Wright-Patterson AFB,,Ohio)
ASTIA AD 95 755
WADC TN 55-287, Nov. 1955.

ABSTRACT: During 1954, three phases of windblast tests were conducted on the
The first two series of tests were made in conjunction
MB-2 semi-rigid helmet.
with the B-47 downward ejection program sponsored by the Aircraft Laboratory.
The first phase was carried on at Wright-Patter3on Air Force Base by using an
anthropomorphic dummy ejected downward from the observer's position. The
second phase, using live subjects, was made at Eglin Air Force Base, Florida.
The third test was carried out at the windblast facility of the Marquardt Aircraft Company, Van Nuys, California, using an anthropomorphic dummy seated in
Results of the t-tst
a. ejection seat installed in front of a blast nozzle.
have proved the MB-2 semi-rigid helmet has windblast retention capabilities and
might possibly be a satisfactory replacement for the standard P-3 helmet.
(CARI)

971
Michel, E. M.
1957
SURVIVAL SPACE REQUIREMENT FOR INDIVIDUAL ATRCRAFT ESCAPE CAPSULES
(Aero Medical Lab., Wright Air Development Center, Wright-Patterson
AFB, Ohio)
ASTIA AD 110 649
Feb. 1957
WADC Tech. note no. 56-526
AISTRACT: In aircraft with an escape capsule, clothing will be part of the
Studies were made to determine space requirements and the
survival gear.
minimum of clothing and survival equipment for survival under extreme condiItems were selected, measured, and weighed; a-.d a pack was designed
tions.
to carry the gear. A minimum of 3700 cubic inches was required to stow the
survival items, which weighed 70 pounds.
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CONSUMERS UNION'S DYNAMIC TESTS OF SEAT
1962
Michelson, I. and B. Tourin
(In M. K. Cragun, ed., The Fifth Stao Automotive Crash and
BELTS.
Field Demonstration, Sept. 14-16, 1961_ Pp. 243-248.
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Mickelson, W. F.

1960

EMERGENCY ESCAPE CAPSULE SYSTEM

(Paper, 31st Annual Meeting of the Aerospace Medical Association, Americana
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)
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1961
Mickelson, W. F., B. J. Mills, J. B. Graves, R. S. Huey, & P. F. Kiehl
EMERGENCY ESCAPE CAPSULE STUDIES: PHASE II: FLOTATION AND SURVIVAL TESTS
IN WARM-WATER ENVIRONNINT, PHASE. III: FLOTATION, SURVIVAL, AND HABITATION
PHASE IV: SURVIVAL AND HABITATION TESTS
TESTS IN COLD-WATER ENVIRONMENT;
(Aeronautical Systems Division, Wright-Patterson
IN COLD-LAND ENVIRONMENT.
WADC TR 59-247, Part II; ASTIA AD-272 784; Dec. 1961
AFB, Ohio)

ABSTRACT: Flotation, survival, and habitation studies were conducted on fullThe objectives were to determine the use of the
scale crew escape capsules.
escape capsule in a warm-water environment, cold-water environment, and cold-land
The individual facets of the program included: the design cf
environment.
capsule clothing, donning of clothing in confined space, stowage of emergency
survival items, air exchange requirements, flotation, inhabitation, and communication studies.
As long as the capsule occupant can conduct physical exercise when discomfort is
detected, keep the seat cushions from becoming saturated with salt water, and use
the survival equipment normally and reasonably, he can survive for 72 hours-after
Findings also indicated that a human subject can
landing in cold or warm water.
use the capsule as a basic survival item for 72 hours in a cold-land environment.

975
INVESTIGATION OF ESCAPE
1961
Milhoan, F.M, J.J. Vorachek and J. D'Allura
PART II. PRELIMINARY DESIGN
CAPSULE SYSTEMS FOR MULTI-PLACE AIRCRAFT.
WADC TR 57-329,.
AND WIND TUNNEL TESTING OF AN INDIVIDUAL ESCAPE CAPSULE.
pt. 2; ASTIA AD 273 626.
ABSTRACT: Design and dynamic model and wind tunnel model testing is reported
for an individual escape capsule as part of a program for the investigation

4

-

2.781

-

of escape capsule systems for a hypothetical multi-place aircraft.
The capsule provides safe escape over an aircraft performance envelope through an
altitude range from sea level to 55,000 ft and a Mach number of 4.0 from
55,000 to 100,000 ft with a flight duration of 30 hr.
The preliminary design is described* Results from stress and weight analyses are included.
A preliminary performance and stability analysis of 3 capsule stabilization
systems, including fins, boom-balloon configurations, and trailing drag
bodies, was made, and a system comprised of a variable sized inflatable
drag body was selected and further analyzed.
Data used for the analysis
was obtained from quarter-scale model free-flight tests and transonic and
supersonic wind tunnel testa from Mach 0.5 to 3.0. Graphical results from
the wind tunnel tests are included.
(Author)

.976
Millar, A.
1956
EJECTION SEATS
Aircraft (Toronto) 18(4):16-18,

21; (5):33-34,

37,

84-85,

April-May 1956

ABSTRACT:
The development of ejection seats and the initial experiments dealing
with ejection procedure are discussed.
Flight experime'nts are reported and illustrated of dummy ejections using the automatic Marcin-Baker seat.
Consideration
is given to the design of ejection seats, especially the Weber ejection seat, and
to problems associated with downward supersonic ejection and capsule ejection.
Mention is made of human ejection drills executed at low speeds.
It is stressed
that successful ejection always depends on the airman's psychological reactions.'

9,77
Miller, A. E. and E. H. Replogle
1959 DEVELOPMEfIT OF AN EMERGENCY PRESSURIZATION SYSTEM FOR AN ESCAPE CAPSULE (Wright Air Development Division, Wright
Patterson AFB, Ohio) WADC-TR-58-397, May 1959, ASTIA AD-216307

ABSTRACT: An Emergency Pressurization system for an Escape Capsule was developed
It is included its own "bottled" high pressure air supply and a sequential system
-.. of controls--whereby -after- being armed --either anually-or-byseparation-rom
the aircraft, the system a-utomatically (as a result of the sensing of the drop of
cockpit pressure) releases its air at the rate required for fast repressurization.
It then cuts short the fast repressurization as soon as the capsule pressure has
again returned to a safe level, and directs the air through an absolute pressure
'regulator which maintains this level, compensating for capsule leakage.
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A BRIEF HISTORY OF AERIAL EMERGENCY ESCAPE
1952
Niller, a. F.
Conference on Problems of Emergency Escape in High Speed Flight,
(Paper
29-30 Sept. 1952, at Wright-Patterson Air Force Base, Ohio)
(Aircraft Lab., Wright Air Development Center, Wright-Patterson AFt, Ohio)
ASTIA AD 14 352

979
Miller, C.O., and J.A. Barton 1957 ANALYSIS OF EJECTIONS FROM JET FIGHTER
AIRCRAFT (Chance Vought Aircraft, Inc., Dallas, Texas) Report NO. 11184,
,7October 1957.

980

EVALUATION OF TRANSVERSE ACCELERATION (REAR TO FRONT)
1957
Miller, C.O.
iUTILIZIN; CONVENTIONAL AND SPECIAL RESTRAINT GEAR.
(Chance Vought Air-craft,

Inc.,

Dallas, Tex.)

Rept. No.

10816,

Feb.

1957

981
STANDARDIZATION OF THE AIR FORCE-NAVY PILOT'S PNEUMATIC
Miller, J.. H. 1953
SUIT, TYPE ANTI-G.(Wright Air Development Center.)Techn rept. no. 53-80
AD 30 380
Summary: The better features of the U. '. Air Force type G-4B and the U. S.
Navy type Z-2 anti-g suits were combined and modified in an effort to produce
a suit superior to both of the suits and acceptable to pilots of both services.
The new suits differed from the Z-2 and the G-4A in that it incorporated larger abdominal bladders, internal lacing adjjstments extendinc" from crotch to
knee and from the waist to the knee, basic cloth of 50% aylin-50% cotton combination, rarrower tapes under the slide fasteners, nod "•uLtoned pockets located only on the lower legs and left arm. This suit w&• d-,ignated the model
S-362-1, abdominal filling. Another suit, identical to the U. S. Air Force suit
with the exception that- the- filling tube in this model extended beyond the midthigh area to the middle of the calf bladder, was designated model 5-362-1, leg
filling. Tests indicated no significant advantage for either inflation system.
Centrifugal and flight tests on experimental Air Force Navy anti-g suit indicasuit for use inrthe fighter-aircraft of both services.
ted acceptability orthis

-
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Miller, R.,

Bondurant & Hiatt

G IN 11 SUBJECTS.

1959

(in minutes).

DURATION OF TOLERANCE TO POSITIVE

(without g-suit)

(with g-suit).

In Gauer, O.H. & G.D. Zuidema, Gravitational Stress in Aerospace Medicine
Little, Brown, and Co., 1961) p. 262
(Boston:

983
DEVELOPMENT AND FABRICATION OF SUPERSONIC WIND
1957
Mills, G.J.
BLAST AND DECELERATION HELMET FOR HUMANS AND CHIMPANZEES.
(Holloman Air D."ielopment Center, Holloman AFB, New Mexico)
Progress Report No. 2, Contract No. AF 29(600)-1104, 18 April 1957.

984
A COMFORT EVALUATION OF A
1957
Milton, Alexander, H. T. E. Hertzberg
HELMET
FORM-FITTING HIGH ALTITUDE
(Aero Medical Laboratory, Wright Air Development Center)
AD 110 548
ASTIA No.
WADC Tech. Rept 56-404

985
PASSENGER SEAT CRASH RESEARCH TESTS MODEL COMMERCIAL
1959
Minkler, L.F.
Rept. No. SL-59-423, 2 Dec. 1959.
JET.
(Convair, San Diego, Calif.)

.986
LOUNGE COMPARTMENT AREA, BULKHEAD AND SEAT BACK HEAD
1960
Minkler, L.F.
(Convair, San Diego) Rept. No. SL-59IMPACT DEVELOPMENT TESTS, MODEL 22.
364, Jan. 1960.

-
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(ROCKET EJECTION SEAT
THE DEVELOPMENT OF THE RESCU.
1957
Kohrlock, H.F.
CATAPULT, UPWARD) MARK I. A.R.S. Preprint 414-57, 4-6 April 1957.

ABSTRACT:

Fast-paced development of today's military 'aircraft permits

the breaking of speed and altitude records with rtriking regularity. This
continual increase in the flight performance envelope has aggravated the
task. of design engineers in providing an escape system for each new configuration. The problems associated with escape from these high performance
aircraft may be categorized as:
a.
b.
c.
d.

Low Level Ejection
Fin Clearance
Tumbling (Seat Instability)
Uindblast

988

Mohrlock,

H. F., Jr.

19.57

AIRCRAFT PERFORMANCE SYSTEMS RELATED TO ESCAPE

SYSTEMS.
J.

Aviation Medicine 28:59-64, Feb. 1957.

ABSTRACT: Many variables influence crew escape from military aircraft. The
Altitude, here, is an
first item considered is aircraft speed capability.
Improved escape systems are necessary to keep peak deceleraimportant variable.
Several ways are proposed
tion within human tolerance at speeds beyond 600 knots.
First, reduce the drag of the seat relative
in which this may be accomplished.
A second measure would be to add seat thrust in the
to its ejectable weight.
direction of flight. A third improvement might be that of an escape capsule.
Aircraft altitude capabilities are' a second important consideration.
The goal of the design engineer should be a system that will provide a means of
safe escape at any speed and altitude which an aircraft is capable of attaining
It is imperative that such a system be designed for
without airframe failure.
the entire flight performance capabilities of the aircraft. A successful escape
It is an integration
system consists of more than the ejection seat or capsule.
of the man with his clothing, oxygen and pressure supply, body restraints,
survival gear, and stabilizing and descent parachutes to provide protection
against sudden decompression, deceleration, acceleration, wind blast, thermal
changes, and a hostile environment which might exist upon landing.

/
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1959
HIGH-ALTITUDE, PARTIAL PRESSURE SUITS DESIGNED WITH
Moller, F. D.
DOUBLE CAPSTANS, VENTIIATION LAYERS, AND PARTIAL PRESSURE AND FULL
PRESSURE SOCKS. WADC TR 59-246; ASTIA AD 216 308.
ABSTRACT:

The resizing is described of the Type ?C-4 suit (partial pressure,

high-altitude, with g-bladder protection) to meet fitting requirements when

selection is made by "Stature-Weight" selection charts. The resized suit is
known as Type MC-4A. The design and construction of three prototypes of
partial pressure suits having various features requiring evaluation in the
The development of
effort to overcome certain problem areas are discussed.
pneumatic socks, (both partial pressure and full pressure) for pressurizing the

feet is also discussed.

(Author)

SYSTEMATIC X-RAY EXAMINATION OF THE SPINAL
1953
Montagard, F.
COLUMN BEFORE ENTERING EJECTION SEAT TRAINING (Examen radiologique systematique de la colonne vertebrale(avant stage d'entra(Paris)
tnement au si'ege 4jectable). 144decine arona!iutlqu,
In French.
1953
8 (3): 243-248.
X-ray examination of the spinal column of fighter pilots
Summary:
to be trained in the use of ejection seats has the triple purpose to
detect diseases of the bone, traumatic lesions or their sequelae,
and anomalies of the spinal column and body structure in genera.
This article is primarily concerned with the latter aspect, expecially with the timely detection of disorders of the equilibrium or
of a slipped disk. The standing position was standard for the spinal
X-ray examination, but a few pictures were also taken in the ventral
position. In the majority of the ckses the spinal colunu showed no
abnormalities. Among the pathological conditions detected, the most
interesting were: a case of flattening of two vertebrae, agenesia of
the d isk of the second and third cervical vertebrae, and bilateral
spondylolysis of the posterior arc of the fourth and fifth lumbar
vertebrae. Spinal malformations are not always indicative of elimination from ejection-seat training; however, anomalies of the lower
lumbar column have to be watched carefully.

I ...
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991
1.500 RADIOGRAPHIES SYSTEMATIQUES DE LA
1956
Hontagard, F., & R. Picamoles
COLONNE LOMBAIRE POUR APTITUDE AU SIEGE EJECTABLE (1500 SYSTEMATIC RADIOGRAPHS OF THE LUMBAR SPINAL COLUMN TO TEST EJECTION SEAT CAPACITY) Midecine
aeronautique (Paris) 11(l):59-69
ABSTRACT:
Radiological examinations were conducted in 1552 French airmen to detect
the presence of spinal anomalies which might increase the probability of injury
during ejection. Minor malformations of the spine, including sacralization and
spina bifida, were observed in 30% of the men, but were not considered dangerous.
Malformations for which ejection-seat training was considered inadvisable were observed in almost 4% of the men and included spondylolisthesis (2.32%), intervertebral hernias, and vertebral osteochondrosis.

"992
Montagard F., R. Papet
1959
LUMBAR DIFFICULTIES FROM THE EJECTION SEAT
AND THE TRAINING RAMP.
(REFLECTIONS APROPOS OF SYST7WATIC RADIOGRAPHY
OF THE VERTEBRAL COLUMN) Med. Aero (Par) 14:377-83

"993
1958
THE ROLE OF ESCAPE SYSTEM GROUND SAFETY
Moody, D. J.,. & R. H. Shannon
PINS IN JET AIRCRAFT ACCIDENTS, 1 JANUARY 1955--30 JUNE 1957 (Directorate
of Flight Safety Research, Norton AFB, Calif.) Publication: M-8-58;
ASTIA AD-205 121; 18 June 1958
ABSTRACT: A study of the jet aircraft accidents that occurred during the period
I January 1955 through 30 June 1957 indicated t'hat 87 crew-members failed to remove ejection system ground safety pins prior to takeoff.
This failure resulted
in delays in initiating the ejection sequence and inability to use the ejection
seat during inflight emergencies.
In slightly over half of the cases ejection
was subsequently effected. The opportunity for successful escape at low altitudes
was sharply reduced when ground safety pins had not been removed.
Considering
the case in which such pins had not been removed, when the emergency occurred
below 5,000 feet, two-thirds were fatally injured.
In cort,3st even though
ground safety pins were installed, when the emergency oc,.r
d above 5,000 feet,
three-fourths of the persons survived.
(ASTIA)
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Moody, Donald J.
ACCIDENTS.

1960
SUMMARY OF PERSONAL SURVIVAL XQUIRIMEr
(Morton AFB, California)

IN AIRCRAFr

995
Moore, C. B.
1952
PLASTIC BALLONS: A PLATFORM FOR EXPERIMENTS IN THE UPPER
ATHOSPHERE.
In White, C. S., & 0. 0. Benson, Jr., eds., Physics and Medicine
of the Upper Atmosphere. A Study of the Aeropause (Albuquerque, N. Hex.:
Univ. of New Mexico Press, 1952) pp. 395-404

996

-

Moore, E.P.

1942

ANTI-BLACKOUT EQUIPMENT -TEST OF - REPORT ON.

(Navy Dept., Naval Air Station, Anacostia, D.C.)

12 February 1942

997
Moore, F., Jr.

1959

SUPERSONIC EJECTION TESTS AT SMART.

(Paper, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles., April 27-29, 1959)
ABSTRACT: -To investigate further and attempt to define more accurately
the human tolerance limits to open eiection seat escape, a program of
supersonic tests was conducted at the SMART facility during the fall of,
1956 and spring of 1957. Chimpanzee subjects were ejected and successfully
recovered at speeds from approximately NO.9 to M1.4. The problems of
equipment and instrumentation design are discussed; a brief resume of
test results and conclusions as well as test philosophy will be
summarized. An 8 minute 16 umm. Lclor sound film is available for
presentation which traces a typical test run from start to finish,
including a description of specialized test equipment. (J. Aviation Med.
30(3):195, March 1959)

998
Moore, F.

L.

1952

NEW DITCHING SURVIVAL PLAN URGED

Aviation Week 56:84-87, May 12, 1952
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Moore, J. 0.
1951
AAALYSIS OF EJECTION SEAT OPERATION IN JET FIGHTER ACCIDENTS
(Medical Safety Divisioq Directorate of Flight Safety Research, Norton
AFB, Calif.) Publication #M-37; August 10, 1951.

1,000
Moore, J. 0.
1957
STATEMENT MADE 8 AUGUST 1957 IN A HEARING BEFORE
THE SPECIAL SUBCOMMITTEE ON INTERSTATE AND FOREIGN COMMERCE.
Seat Belt Hearings in the U.S. House of Representatives.
(Automotive Crash Injury Research, Cornell University Medical College,
New York, New York)

1,001
Moore, John 1961 THE HAZARDS OF PROTECTION OF NEW MATERIALS OR STRUCTURES
(Paper, Symposium On Impact Acceleration Stress, Brooks Air Force Base, San
Antonio, Texas, November 27-29, 1961)

1,002
Moore, W.L. & C.W. Morgan 1956 CUSHIONING FOR AIR DROP. PART IV. THEORETICAL
ANALYSIS OF A LANDING SNUBBER FOR USE WITH PARACHUTES (Structural Mechanics
Research Lab., U. of Texas, Austin.) Contract DA 19-129-qm-150; 21 Nov. 1956
ASTIA AD.122 375
ABSTRACT: This report describes the characteristics of a landing snubber and
a theoretical analysis of its operation. The theoretical analysis is based on
fundamental principles of mechanics and certain reasonable assumptions. The analysis
yields two simultaneous differential equations which were solved by an analog computer
to give the snubber stroke, the motion of the parachute, and the motion of the load
in terms of convenient parameters. The results of ten analysis presented in tabular
form indicate satisfactory operation of the device if the design is based on the
proper combination of parameters. (Author)
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1,003
Moore, W.L., Jr. & B. Rowen 1963 DYKA-SOAR (X-20) AND AEROSPACE PLANE
Paper: Lectures in Aerospace Medicine, School of Aviation Medicine, Brooks
AFS, Texas, 4-8 February 1963

1,004
1947
DIMENSIONAL.REQUIREMENTS FOR SEATS IN R.A.F. AIRCRAFT.
Morant, G.M.
(Flying Personnel Research Committee, Gt. Brit.) Report no. 682
ASTIA AD-122 025, February 1947
ABSTRACT: Sections of this report deal with: (a) physiological considerations
regarding seating in general and aircraft seating in particular; (b) safety
considerations relevant to seats in aircraft; (c) experimental trials regarding
seating requirements; (d) body measurements relevant to seating for groups of
men using R.A.F. aircraft; (e) requirements for particular features of seats;
(f) suggested requirements for all kinds of seats in R.A.F. aircraft except

ejection seats. (FPRC summary)

1,005
Morant, G. M. & H. P. Ruffell Smith
1957
CRITICAL DIMENSIONS OF A STANDA
HELICOPTER COCKPIT.
(Inst. Aviation Med., R.A.F., Farnborough) FPRC Rept. No. 1002; March
1957.

1,006
DEL
MODEL TESTS OF SEAT EJECTION FROM A FREE-SPINNING
Morehouse, G. G.
1949
OF THE F-82B AIRPLANE.
(Air Materiel Conmand, Wright-Patterson AFB, Ohio) AF TR No. 5777, Ma 1949
ASTIA ATI 55249.
ABSTRACT:

An investigation was maee to determine the possibility of the spin

being a critical flight condition for pilot ejection from the F-82B aircraft.

The tests were performed in the USAF 12-Foot Vertical Wind'"Tunnel, Wright-Patlerson AFB using a 1/25 scale,

free spinning model of the aircraft and the pilot

ejection seat combination.

The criteria for dynamic similarity necessary for a

free spinning model are given in

the report.

The tests indicated that the pi ot

can safely escape from the spinning F-82B aircraft by means of the ejection s at.
Test results are believed to be conservative.
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1,007
CUSHIONING FOR AIR DROP, PART V THEORETI1956
Morgan, C.W., & W.L. Moore
CAL AND EXPERIMENTAL INVESTIGATIONS OF FLUID-FILLED METAL CYLINDERS FOR
(Structural Mechanics Research Lab.,
USE AS ENERGY ABSORBERS ON IMPACT.
Texas University, Austin. Texas) Contract No. DA-19-129-qm-150,
20 Dec. 1956. ASTIA AD 122 376.
ABSTRACT: In this report is described the design, construction and testing of
energy absorbers utilizing metal cylinders either empty or fluid-filled.
Energy is absorbed in the crumpling of the metal walls and in imparting
kinetic energy to the contained fluid as it is discharged through properly
designed orifices in the wall of, the container. An equation is derived for
the area and spacthg of orifices in the wall of the container. An equation
is derived for the area and spacing of orifices required to maintain a constant
retarding force due to liquid pressure during the crushing of the cylinders.
The design of the fluid-filled cylinders is based 0" Lhis constant retarding
force in addition to the force required to crumple the~.•alls of the empty
cylinder. The predicted performance of these energy absorbers is shown to be
verified by free-fall dynamic tests. The resisting force and the energy
absorbed as computed from the force-displacement curves are given. Seamless
steel and aluminum tubing, commercial sheet steel cans, and cylinders formed
from galvanized sheet steel were tested. A comparison of the various materials
is made on the basis of cost per unit of energy absorbed

1,008
BEHAVIOR OF TEXTILES UNDER IMPACT CONDITIONS; AND OTHER
1955
Morgan, H.
(Paper, 22nd Shock and Vibration Symposium, Wright Air DevelopABSTRACTS.
mert Center, Wright-Patterson AFB, Ohio, 22-23 March 1955)

1,009
Morlock, H. F.,

Jr.

1957

AIRCRAFT PERFORMANCE SYSTEMS RELATED TO ESCAPE

SYSTEIS.
J.

Aviation Med.

28:59-64.

,1,010

ANATOMY AND STATISTICS AID DESIGN OF PASSENGER SEATS
1947
Morris, C. W.
(S.A.E. Preprint under title
S.A.E. Journal 55:24-26, September 1947.
PASSENGER SEATS CAN BE COMFORTABLE, April 1947.)
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HUMAN FACTORS CRITERIA IN MANNED ANTISUBMARINE
1960
Norris, D. B.
WEAPON SYSTEMS
SAE National Aeronautic Meeting,'Los Angeles, Calif.,
(Paper
Oct. 10-14, 1960.)
(Society of Automotive Engineers, Inc., New York, N. Y.)
Rep. 244D, Oct. 1960.
ABSTRACT: The human engineering aspects of Anti-Submarine Weapon combat
systems are discussed with specific attention to manned airborne systems
Requirements of the aircrew team such as
and projected, future designs.
design of tactical display data, vision adequacy, and air-crew workstation
Basic human engineering criteria that should be
design are presented.
(Tufts)
evident in the system are discussed.

1,012
GROUND STUDY OF THE NONEJECTION METHODS
1954
Morrison, N. K. & L. A. Schafer
AIRCRAFT.
OF ESCAPE FROM B-47B
(Wright Air Development Center, Air Research and Development Commawd,
ASTIA AD 30282.
Wright-Patterson AFB, Ohio) WADC TR 54-6, April 1954.
This rpport covers Phase I, a Ground Study of the nonejection methods
ABSTRACT:
Because the cabin space available to the crew
of escape from B-47B aircraft.
members is so limited, it was necessary to make a thorough investigation of
those body positions and movements at the disposal of the crew when evacuating the
This study, done at the Wright-Patterson Air Force Base, led 'to the
aircraft.
establishment of optimum procedures to be followed by each man when leaving his
station and reaching the possible escape exits, and the most feasible body positions for leaving the aircraft.
The personal equipment worn by each subject during these tests included both
Each procedure was performed with and without
winter and summer flying clothing.
kit.
the A-1 survival
Time studies of the crew evacuations were conducted at Lockbourne Air Force Base
utilizing the procedures presented in this report. These studies covered crew
escape through the ventral hatch, with and without the use of an escape bracket,
Eight crews participated in the
and through the crawlway to the bomb' bay.
ventral hatch tests and six crews in the bomb bay tests. Ground studies of
egress through the navigator's ditching hatch and canopy were limited to the
timing of individuals making personal leads disconnects and standing at their
The feasibility of using-these exits will have to be determined during
stations.
Phase.
Study
Air
the
Analysis of the data thub accumulated indicates that the optimum method of nonis through the ventral hatch in a feet-first,
ejection escape from this aircraft
It must be stressed that
escape bracket.
Barto
the
facing-aft position utilizing
the data are based on the tests made with the aircraft on the ground and in the
absence of factors that would cause a flight emergency necessitating bailout.

............
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TECHNICAL BASES FOR SAFER AIRCRAFT.
Morse, A.L.
1957
(Institute of the Aeronautical Sciences, New York, N.Y.)

Preprint no. 675

ABSTRACT: The purpose of this paper is to acquaint the reader with the
operations of the Aircraft Division of the CAA's Technical Development Center
The work done by the CAA includes a program involvat Indianapolis, Indiana.
ing crash tests of helicopters and smaller types of fixed-wing aircraft.
Other tests and studies have helped provide better cockpit vision for the
Another study has analyzed every possible compilots of transport aircraft.
bination of flight paths that could end in a collision to determine angles of
Another study has analyzed every possible combination of
transport aircraft.
flight paths that could end in a collision to determine angles af vision
required for each pilot to 'see the other aircraft.
It is proposed that the
scope of the crash tests be expanded to cover the general crashworthiness of
Other testing would look to the
both helicopters'and fixed-wing aircraft.
development of means for minimizing fritting or galling in structural components
subject to fatigue failures.
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1,014
1955
OPERATI DNAL EXPERIENCE WITH ESCAPE FROM HIGH
Moseley, H. G.
PERFORMANCE AIRCRAFT., (Symposium Proceedings, The Institute of Transportation and Traffic Engineering, University of California, 1955)

1,015
1956
USAF OPERATI NAL EXPERIENCE WITH ESCAPE FROM HIGH
Moseley, H. G.
29 Aug. 1949 through 31 May 1956).
(Period:
PERFORMANCE AIRCRAFT.
Pub. No. M-24-56, USAF, Dir. of Flight Safety Res., Norton AFB, Calif.)
Aug. 1956.

1,016
U.S. AIR FO ýCE EXPERIENCE WITH EJECTION SEAT ESCAPE.
1957.
Moseley, H.G.,
(PROBLEMS 0"r"E'SCAPE FROM HIGH PERFORMANCE AIRCRAFT: A SYMPOSIUM)
J. Aviation Med. 28(l):69-73

SUMMARY: Escape from high performakice aircraft by use of the ejection seat
to date has been attended with an incidence of 23 per cent fatalities and
14 per cent major injuries. The grat majority of ejection attempts were
medium and low altitudes and mediufj and low speeds.' The outstanding cause
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of fatalities

has been inability tO separate

from the seat and deploy the

parachute prior to striking the ground when ejection was attempted at low
altitudes, particularly when the aircraft was Out of control or in a dive.
Airspeed has had little
effect upon the outcome, with the exception that
ejection attempts at or near the speed of sound may be attended with incapacitating results of deceleration with the type of seat now being used.
It is
concluded that if the fatality rate is to be lowered, there must be improved
provisions for escape at low altitudes and low speeds where the great majority
of emergencies occur, and that if escape at supersonic speeds is to be successful, the effects of deceleration and other phenomena must be mitigated.

1 ,017
Moseley, H.G. & R.H. Shannon
1958
USAF EJECTION ESCAPE EXPERIENCE, 29
AUGUST 1949 THROUGH 30 JUNE 1958 (USAF, Directorate of Flight Safety
Research, NortonAFB, Calif.)
Rept. M-12-58,, Nov. 1958.

ABSTRACT: This study analyzes 1,462 United States Air Force ejection seat
emergency escapes from the period 29 August 1949 through 30 June 1958.
Results to personnel are studied tn relation to alLitude, airspeed, altitude,
availability and use of automatic equipment, and other pertinent factors.
Problem areas associated with ejection escape from high performance aircraft
were sought although few casen of attempted escape at supersonic speeds were
available.
Recommendations designed to reduce the incidence of unsuccessful
(fatal) ejections'are made in the areas of 1) operations and training, and
2) research and development.

1,018
Mosely, H.G.
1958
INJURIES SUSTAINED IN EJECTION SEAT ESCAPE
(Report by Directorate of Flight Safety Research, Hq., USAF, 31 Mar.

1958)
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1,019
GROUND SEAT EJECTION TEST ON XF-90 AIRPLANE
1949
Murphy, A.C.
(Lockheed Aircraft Corp., Burbank, Calif.) Oct. 1949. ASTIA ATI 65300

ABSTRACT: Ground seat ejection test was conducted on an XF-90 fighter
airplane, to determine the suitability of the seat installation. The seat
attained a velocity of 54 ft/sec and an acceleration of 13 g's. It reached
a vertical height of 35 ft above the cockpit and traveled a horizontal
distance of 72 ft. The seat was successfully caught in the net, and no
damage was sustained by the airplane, except over the claw on the actuator
disconnect, however, this did not interfere with the ejection of the seat.
The catapult seat installation was found satisfactory for flight.

1,020

Murphy, J. S.

WHAT'S AHEAD FOR THE REAR-FACING SEATS?

1952

Amer. Aviation J.,

29 Sept.

1952

1.,021

Mur Vilaseca, Tomas

1953

LA ASTRONAUTICA.

QUE DEBEMOS PENSAT ACERCA DE LA

WHAT OUGHT WE TO
POSIBILIDAD DE LOS VIAJES POR EL ESPACIO? (ASTRONAUTICS.
KNOW ABOUT THE POSSIBILITY OF VOYAGES THROUGH SPACE?) Rev. Obras Publicas

101: 269-279, June 1953
ABSTRACT:

Survey of astronautics,

including propulsion of a space vehicle, his-

torical outline, fundamental equations of the rocket,
trip to the moon.

the space station, and the

1,022
ANTHROPOMETL'L idMALE BASIC TRAINEES.
1953
Myers, H.C. Jr., & Churchill, E.
(Wright-Patterson AFB, Ohio) WADC Tech. Report 53-49, July 1953
ABSTRACT: Body size data for 60 me.,urements of over 3,000 AF Male Basic
The
Trainees are presented for use by aircraft & equipment designers.
deviation,
statistics ieported for each measurement are; the mean, standard
coefficient of var. standard errors of stat., range, and sel. percent.
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1,023
Myers, H. M.
(Wash. DC)

1947
"REVERSE SEATING ON AIR rRANSPORT COMMAND AIRCRAFT"
Mem. A-6/P & S 452.031,
27 March 1947
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS
N

"1,024
1959 SUPPORTING MAN IN SPACE:
Nadel, A.B.
(General Electric Co., Santa Barbara, Calif.)

1970-1975
RM 59 TMP-85

Nov.

30,

1959

ABSTRACT: Reviews progress in space technology expected during the periods
(1) the
Discusses requirements and capabilities in these areas:
1970-1975.
physical environment-atmosphere, gravitational forces, temperature, and radiation; and (2) acoustic noise and vibration.

1,025
REPORT OF FLIGHT TESTS OF AUTOMATIC PILOT EJECTION EQUIP1946
Nading, W. D.
MENT CONDUCTED AT MUROC ARMY AIR FIELD.
(Air Materiel Command, Wright Field, Dayton, Ohio) Memo Rept. No. TSEAA25 July 1946.
695-66.

1,026

Neal, J. Allen

THE DEVELOPMENT OF METHODS FOR ESCAPE FROM HIGH SPEED
1958
(Historical Branch, Wright Air Development Center) Aviation
AIRCRAFT,
Week,
7 April 1958.

1,027
FEASIBILITY STUDY OF AN INFLATABLE TYPE STABILIZATION
1961
Nebiker, F.R.
AND DECELERATION SYSTEM FOR HIGH-ALTITUDE AND HIGH-SPEED RECOVERY.
(Goodyear Aircraft Corp., Akron, Ohio) WADD TR 60-182, Dec. 1961.
ASTIA AD 272 754.
ABSTRACT: On the basis of the theoretical and experimental wind tunnel test
data obtained, it was concluded that an inflatable sphere is a practicable
stabi-izat~ion and deceleration-systemn for- init-ial recovery from- high-ýalt-tide7t

--

_,__
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Inflatable spheres
high-speed flight regimes (up to Mach 4.0 at 200,000 feet).
tested were fabricated utilizing standard manufacturing methods and readily
The recovery system tested exhibited considerable
available materials.
potential as an initail stpbilization and deceleration recovery ststem for a
disoriented or tumbling high-altitude, high-speed payload.' Included are,
theoretical and wind tunnel test data on the effects of various shaped, primary
Also
bodies on a secondary spherical body at various trailing distances.
a fullof
testing
on
flight
data
experimental
of
included is a limited amount
(Author)
unit.
scale operational

1,028
MEDICAL ASPECTS OF MILITARY PARACHWTING.
1951
Neel, H.
Mil. Surgeon 108(2):91-105.

1,029
Neely, F.R.
1934
DISCOMORT IN THE SKY.
Amer., Mercury, 32:113-117

1,030
Neff, R. J.
1962
A REPORT ON CONSIDERATIONS OF SEAT BELTS FOR INFANTS AND
SMALLL CHILDREN.
(In M. K. Cragun, ed., The Fifth Stapp Automotive Crash
and Field Demonstration, Sept. 14-16, 1961
Ppl249-252.

1,031
Neiswander, R.S. & H.T. Armstrong 1947
(Link Aviation Devices, Inc., Binghamton,

MDTION ASPECTS OF FLIGHT STIMIULATION
New York)
Eng. Rept. No. 164.233

1,032
Nelson, S.R.C.
1948
EJECTION OF PILOTS FROM AIRCRAFT
In Marcus, Henri et al., Shock and Vibration Bulletin No. 7,
Naval Research Lab. Rept. No. S-3229. Pp. 47-58.
ASTIA ATI 75 153

ABSTRACT: Tolerance to vertical accelerations and resistance of the body to
forces of certain durations are discussed.
Observations are made on the
effects of air blast upon the body.
Safety harness and related automatic
devices are described. The problems of installing the gear in aircraft and
educating the pilots in the use of the equipments are outlined.
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1,033
Neumann, H.L., J.F. Hegenwald, Jr., &W.R.

Santshi
1962
HUMAN SUBJECT
GROUND AND WATER IMPACT TESTS OF THE XB-70 ESCAPE CAPSULE.
(Paper, 33rd
Annual Meeting of the Aerospace Medical Assoc., 9-12 Apr. 1962, Atlantic
city, N.J.)

ABSTRACT: A testing program was accomplished to validate the performance of
the capsule during ground and water impact.
Tri-axial acceleration histories
were obtained for capsule seat structures and for the head and chest of both
anthropometric dummy and human subjects under conditions simulating design
parachute descent velocities. The engineering aspects of the impact attenuation system are described briefly as well as test methodology and facilities.
Physiological responses to the impacts are discussed and acceleration and
photographic data of dummy and human subjects are correlated.
(Aerospace Medicine 33(3):366, Mar. 1962)

1,034
New, G.W.
1955 YOU'RE IN SPACE
Air Training 4(6): 24-25, Jan. 1955
ABSTRACT: This is a subjective description of a test pilot's sensations during
a flight higher than 85,000 ft. During the flight, the pilot experienced
falling, spinning, weightlessness, and difficulty in orientation.

1,035
Newquist, E. A., M. D. Cassidy,
NOSE ESCAPE CAPSULE.
(Lockheed Aircraft Corp.,
ASTIA AD 241 590.

et al.

1959

Burbank, Calif.)

DEVELOPMENT OF AN EJECTABLEWADC TR 59-493, June 1959.

ABSTRACT: This report presents the results of a study to develop the optimum ejectable-nose escape capsule for use in single place high perform•ance type aircraft.
The capsule will provide safe escape throughout the speed range fror zero to 900
knots EAS or a Mach number of 4 which-ever is lower, and an altitude range from
sea level to 100,000 feet. A description of the capsul
f, ;truction and the
devices necessary for stabilization, separation, decelera.
,i,
J descent, and
alighting is given.
Trajectories of the capsule and fuseiage afterbody are
plotted and the accelerations on the pilot are shown for the most ciritical case
and compared to human linits. Environment problems such as pressure loss,
oxygen deficiency, and carbon dioxide accumulations after separation are discussed
along with the nroblems of surviving in extreme heat and cold on the ocean or
on land .- The we ight--requirement--is-es-timated.-and-compared-to-_a--current- escape4
seat system and a super escape seat and pressure suit assumed capable of escape
at tne speeds and altitudes for which the capsule is designed.
Volume requirements are also calculated.
(Author)
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1,036
Newquist, E.A. & G.F. Zimmer 1963 DEVELOPMENT OF EJECTABLE NOSE CAPSULE EUIPMENT FOR FEASIBILITY TESTING
(eronautical Systems' Division, Wright-Patterson AFB, Ohio) ASD-TDR-62-752
ASTIA AD 401 917
This report presents the results of a project to develop hardware for
.ABSTRACT:
Five capsules and a sled were
an ejectable nose capsule and track test sled.
The ASD will conduct a track test program of 7 tests from zero
manufactured.
Conditions for the tests are delineated herein. Aerodynamic
to 900 Kn. EAS.
characteristics of the capsule, and a description of the wedges are given.'
Cockpit details, environment, controls, separation and ejection systems, and
Section IV presents two AF requested contract
escape sequence are discussed.
(1) using a larger rocket motor than planned and (2) changing test
changes:
Section V describes
sites. Problems and solutions created thereby are covered.
Materials
the entire test program until development of the final hardware.
Inertia loads,
used to manufacture the capsule are described in Section VII.
weight and balance, c.g., we~de alignment, and chute installation procedures are
given.
Conclusions include te%t goals, results and pertinent recommendations.
Determining the c.g. on nonremovable operational capsules, weight and inertia
General capsule design and cost contvol are
and load factors are discussed.
discussed.

1,037

Nichols, George
1954
(Northrop Corp.)

DISCONTINUITIES IN RESTRAINT SYSTEMS,.

Chapter VI

1,038
Nichols, George
1955
(Northrop Aircraft Co

REPORT

CONTENTS: Introduction. Discussion of restrained subject response.
Analysis of idealized mechanical system: variations of restraint stiffness,
and forcing function characteristics.
Harness strap properties.
Subject
response--IBM analysis--simplified restraint and mass system: using actual
strap properties with variations in forcing function characteristics.
Discontinuities in restraint systems: slack strap, constant force elements,
initial pre-load of harness.
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.1,039
Nichols, J.H.
1959
WIND TUNNEL INVESTIGATION OF STABILIZATION
PARACHUTES FOR THE B-58 CREW ESCAPE CAPSULE.
(Arnold Engineering Development Center, Tullahoma, Tenn.) ASTIA AD-225463
September 1959
ABSTRACT: An investigation was conducted in the NT 16-Ft Transonic Circuit
to determine the optimum stabilization parachute configuratitin for use with
the B-58 crew escape capsule. Several types of canopies and canopysuspension configurations were tested using a 1/3 scale model of the capsule
and 1/3 scale parachutes.. The most satisfactory performance was obtained
with a ribbon equiflo parachute which had a flat edge and a 15-percent extended skirt, and which was suspended six equivalent body diameters behind the
capsule with riser line lengths equal to two canopy diameters.

.1,040
Nicholson, R.A. 1950 WIND TUNNEL STABILITY TESTS OF A ½-SCALE F-86A (FIGHTER)
SEAT-PILOT COMBINATION WITH SEAT AND HEADREST FLAPS
borth American Aviation, Inc., Engineering Dept., Inglewood, Calif.) Report
No. NA-50-1-NAAL 167
ASTIA ATI 73 626
ABSTRACT: The one-half scale model of the seat-pilot combination for the F-86A
fighter was wind tunnel tested to obtain data necessary for the determination
of trajectory and attitude of the seat-pilot with various seat and headrest
stabilizing flaps. Graphically depicted test results show the effect of stabilizing flaps on drag, lift and pitching moment. The model with and withous any of
the flaps has stable pitching moment slopes near angles of pitch of 100 and
340 . All configurations had trim points near 3400 and alý except the one with
the side headrest flaps had trim points near 1000. At,340 the configurations
with the headrest flaps had the most stable pitching moment slopes.

1,041
Nikolayev,.A.
1960 ASTRONAUTS PUT ON SPACE SUITS
Sovetskaya Rossiya P. 4; 19 May 1960.

.1,042
Noble, H., & L. P. Domzalski
1961
EVALUATION OF HUMAN SUBJECT REACTION IN THE
FORWARD AND AFT iACING SEATED POSITIONS.
(Naval Air Material Ctr., Philadelphia, Pa.) Rept. No. NAMC-ACEL-424; Proj. TED NAM AE-6303.1; ASTIA AD-259
071; 9 Feb.

1961

ABSTRACT: This report presents a comparative examination of the reactions of
human subjects to simulated crash acceleration forces, when seated in a standard
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Navy passenger seat aligned in either the forward or aft facing poxition.
Environmental parameters such as seat acceleration, end velocity; anthropomorphic
dummy motion and acceleration; human subject motion and acceleration; and
distribution of seat member loads during a series of siimulated crashes are
(AUTHOR)
discussed.

1,043
DYNAMIC RESPONSES IN THE EJEC1947
Noble, R., E. S. Mendelson, & D. T. Watts
(Naval Air Material Center, Naval Base Station, PhiladelTION SEAT SYSTEM.
TED NAIM 256005, Rept. No.,5, 7 Aug. 1947, ATI-206 053
phia, Pa.)

An analysis of oscillograph records obtained fromroutine ejection seat
SUMMARY:
experiments on the NAES ejection seat test rig shows that the major dynamic
response in the system bears a definite relationship to the time interval required
This data can be directly appliec
for the catapult to attain its maximumn pressure.
in the design and development of a practical catapult for ejection seat use.
(AUTHOR)

1,044
Noble, R., E. S. Mendelson & J. R. Poppen
EJECTABLE SEAT.
J. Aviation Med. 20(5):343-349.

1949

NOTE ON THE TRAJECTORY OF THE

SUMMARY: A method for calculating the trajectory of the ejection seat is given.
The effects of varying the angle of the seat guide rails with respect, to the
vertical, the ejection velocity, the speed of the airplane, and the flight
altitude are investigated.

1',045
Noble, R. & .G. Law 1950 FLIGHT TESTS OF THE GRUMMAN, MCDONNEL, AND CHANCE
VOUGHT EJECTION SEATS AT LAKEHURST, N.J.
(Naval Air Ma erial Center, Aero Medical Equipment Lab., Philadelphia, Pa)
ASTIA ATI 91 442
Ted No. NAM 256005
Topical Report XG-T-136
ABSTRACT: Tie purpose of this report is to present relative trajectory and sert
behavior datz of the Grumman, McDonnell and Chance Vought ejection seats.
Instrumented acceleration data was obtained on limited test trials, but photogra'.
Direct comparison of photophic coverag( was made on all ejection shots.
graphic results of tests made with the various seats aids in the determination
of the safet of the seats when these results are compared with instrument records
obtained on he test of a specific ejection seat.

/
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pitch
As a result of the tests, it was found that at higher airspeeds the
altitudes
higher
the
at
tested;
seats
the
of
each
in
rotation tends to decrease
The incorporation of a longer time delay
less rotational motion was observed.
use of a smaller retardel
between opening of the drogue and retarder chutes and the
pilot as airspeed
chute will tend to diminish the opening shock forces on the
increases.

1r,046
EVALUATION OF HUMAN SUBJECT REACTION IN
1961
Noble, H. & L. P. Domzalski
THE FORWARD AND AFT FACING SEATED POSITIONS.
(Air Crew Equipment Lab, U. S. Naval Air Material Center, Phila., Pa.)
ASTIA AD 259 071.
Rept. NAMC-ACEL-424, Feb. 9, 1961.
ABSTRACT: This report presents a comparative examination of the reactions of
human subjects to simulated crash acceleration forces, when seated in a standard
Navy passenger seat aligned in either the forward or aft facing position. Environmental parameterdT such as seat acceleration, end velocity; anthropomorphic
dummy motion and acceleration; human subject motion and acceleration; and distribution of seat member loads during a series of simulated crashes are discussed.
The tests were conducted on the Air Crew Equipment Laboratory Horizontal Linear
Accelerator.

L,047
STRENGTH TEST OF AIRCRAFT PILOT SEAT MADE OF
1944
Nomura, F.
( Mitsubishi Heavy Industry Co., Ltd., Nagoya, Japan)
PLYWOOD.
February 1944
ASTIA ATI-3992,
Strength tests were made on a plywood pilot seat to determine its
ABSTRACT:
The tested seat was attached to a V-type airframe having
practical value.
a load factor of 7. All tests.were based on the Naval strength test regulatiqp
Representative load tests showed that the material was satisfactory, but the
During break-down
shape of the pilot seat changed, due to a negative load.
tests, the "sansa" type connectors, which are a characteristic of this type
pilot seat, caused failure. Seat was cut in specified numbcr of parts and
Study revealed several exfoliations of thin lay-nr.
studied.

.1,048
AN EVALUATION OF EXPERI1955
Norsworthy, M. E., P. G. Gard, & L. B. Cochran
Medicine, PensaAviation
of
(Naval School
MENTAL ANTI-BLACKOUT EQUIPMENT.
996; 1 Nov.
AD-89
ASTIA
4;
No.
Rept.
102;
100
001
NM
No.
Proj.
cola, Fla.)
1955
An evaluatioa on the human centrifuge of eAperimental anti-blackout
ABSTRACT:
The equipment
equipment which was designed to improve protection and comfort.
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which was tested did not afford a significantly greater amount of 'protection than
The abdominal bladders, regardthe standard U. S. Navy Anti-blackout equipment.
less of pressure system, which covered the larger area were more effective in
increasing the protection. The optimum shape and pressure were not determined.

(NSA1)
A,049
North American Aviation
1947
REPORT ON TEST FIRING -PILOT'S EJECTION
SEAT -XP-86 AIRPLANE.
(North American Aviation, Inc., Los Angeles, Calil
NA-47-931,
ASTIA ATI-51600,
September 1947

ABSTRACT: A test firing of the pilot's ejection seat as mounted in the XF-86
fighter was conducted.
The ejection seat, with a dummy wearing full flight
equipment, was fired from the XF-86 gun firing nose using a T-4 catapult
and T95Ei charges, and the ejection was photographed by three motion picture
cameras.
The ejection was satisfactory, with monor damage to the seat which
was attributed to eccentric loading during firing.
The disconnect connection
for microphone head set, oxygen, and G suit pressure functioned in a satisfactory manner.
Inertia loads during firing were not sufficient to disturb
the oxygen mask worn by the duimmy.
Photographic records of the test ejection
provide some information, but are not sufficient to determine transient
accelerations during travel of the seat along the guide rails.

l,,050
North American Aviation
1948
EJECTION SEAT B-45A AIRPLANE.
Inglewood, Calif.) Report No.

REPORT ON GROUND TEST FIRING PILOT'S
( North American Aviation, Inc.,
NA-48-600, June 1948.
ASTIA ATI 102 200.

ABSTRACT: The seat and a dunmmy were ejected from a nearly complete nose stztion
and set in a stand on the Flight Ramp.
The cockpit interior was identical to
that of a finished airplane.
Ejection was considered satisfactory.
Due to the lack of a net to catch the
seat, considerable damage to the seat resulted. Several undesirable features
were encountered during-ejection, which were attributed to the coupling of the
catapult gun to the seat.
Forward rotation of the seat upon leaving the guide
rails resulted in sufficient frictional drag in the catapult itself to appreciably reduce the ejection velocity.
Inertia loads did not remove the oxygen mask from the dumny; however, it was
Air loads that
pulled away from his face sufficiently to expose his mouth.
",fuld occur in flight were not simulated.
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1,051
North American Aviation, Inc.
1950
STATIC TEST OF PILOT'S EJECTION SEAT FOR
THE MODEL F-86E AIRPLANE - N.A.A. MODEL NO. NA-170.
(North American Aviation, Inc., Los Angeles, Calif.)
13 Dec. 1950.
ASTIA ATI 93 242.
ABSTRACT: The object of these tests was to demonstrate that the pilot's
ejection seat complies with the strength requirements set forth in Articles
D-6a to D-6i of U.S.A.F. Specification 2528-B, "Seat: Pilot Ejection, Fighter
Aircraft, Type C-lb", and to determine the seat's capacity of withstanding 40g
forward crash loads, although this cragh condition was not required by the contract.
These tests demonstrated that the F-86E pilot's ejection seat complies with the
static strength test requirements of U.S.A.F. Specification 25282-B, and that
it will withstand 60 percent design ultimate load of the unrequired 40g forward
crash condition.

1,052
North American Aviation Inc.
1960 EMERGENCY ESCAPE SYSTEMS
(North American Aviation Inc., Columbus, Ohio)NA 60H-322, May 2,
ABSTRACT:, Graphs depicting escape systems .(HS-,
hypersonic).

LS-I,

1960.

LU-l, and zero to

1,053
Nor'th American Aviation,

Inc.

1960

TECHNICAL FEATURES OF THE DYNAMIC FLIGHT

SIMULATOR (G SEAT).
(North American Aviation,
12 Sept. 1960.

Inc., Columbus,

Ohio)

Rept. No.

NA 60 H-442,

L,054
North American Aviation, Inc.
1961
AERIAL AND SLED TESTING OF THE
B-70 AIRV.EW ESCAPE CAPSULE.
(Paper, Annual Symposium of the Society
of Experimental Test Pilots, Los Angeles, California, 6-8 October 1960;
and supplemented for the Physiological Training Officer SymposiumSchool
of Aviation Medicine, Brooks AFB, Te-as, 6-10 February 1961)
Report No. NA 60-1133.
ASTIA Doc. No.
AD-268 511.
ABSTRACT: Aerial and sled ejection tests are described wherein the B-70 escape capsule has passed or favorably exceeded specification in the following categories:
(I) parachute deployment through complete range of indicated

"-2,813

low altitude airdrops of capsule;
airspeeds; (2) rate of descent; (3)
ground
of capsule; and (5) safe escape at
(4) 20,000 and 40,000 ft airdrops
are
tested
be
to
maximum. Remaining
level at airspeeds of 90 knots through
continued
with
pressure,
high dynamic
performance at high Mach number and
water impact and environmental conand
ground
of
areas
development in the
trol. (Author)
1,055
CLOSED ECOLOGICAL SYSTEM
1961
North American Aviation, Inc.
Aviation, Inc., Technical
American
(North
A LITERATURE SURVEY.
ASTIA AD 282463.
November 1961.
20
Information Center, Downey, Calif.)
problems and experiABSTRACT: This partially annotated bibliography on the
1958 to
mental results of closed ecological systems covers the period from
references
The
references.
earlier
few
a
of
August 1961 with the exception
and corporai't author in one
are filed alphat.tically by periodical title
to the biblioalphabet; there ta both a personal author and a subject appended
graphy.

1,056
1961 PROJECT APOLLO; PRE-CONTRACTURAL
American Aviation, Inc.
A LITERATURE SbUREY
VOCUM4ENTATION AND ORBITAL RENDEZVOUS:
Rept. No. SID 61-470
Calif.)
Downey,
Inc.,
Porth American Aviation,
Dec. 29, 1961
North

ABSTRACT; A review of literature on Project Apollo and Orbital Rendezvous,
The references
in two parts,, from August 1959 to December 4, 1961 is given.
in one alphatitle
are listed alphabetically by corporate author and periodical
(Author)
indexes.
subject
and
author
both
bet. Following the bibliography are

1,057
RECOVERY TESTS OF T.E LU-I
1962 GROUND OPERATIONAL
North American Aviation, Inc.
Inc., Columbus Division, Columbus,
EJECTION SEAT (North American Aviation,
Ohio) Report No. NA60H-667, June 1962, TCREC Technical Report 62-47, Contract
DA 44-177-TC-659, USATRECOM Task 9R38-01-017-61, ASTIA AD-287479
ABSTRACT: Four static, ground operational recovery tests of the LU'-l catapultrocket escape system were conducted from 28 September 1960 theough 5 October 1960
at the Columbus Division of North Amerifcan Aviation, Inc., utilizing five percentile and ninety-five percentile anthropomorphic dummies fully clothed in GFAE

. 2,814
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Army normal issue flight gear. These tests demonstrated the zero altitude, zerc
speed recovery capability of the escape system. Two static tests of the LW-I
catapult-rocket escape system were conducted at Air Crew Equipment Laboratory,
Philadelphia, Pennsylvania, on 10 and 20 January 1962.
In addition to data
relative to this series of tests, analytical substantiation of recovery capabillti-ýs up to 300 KEAS and higher altitudes is included in this report.

1,058
Northrop Aircraft, Inc.
1957
INVESIIGAtION OF HEAD-TORSO RESTRAINT
(PROPOSAL).
(Associated Projects Office, Northrop Aircraft, Inc.)
AF 29(600)-790, 24 January 1957.
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1,059
O'Bryan, T.C., & H.G. Hatch
1959
LIMITED INVESTIGATION OF CRUSHABLE STRUCTURES FOR ACCELERATION PROTECTION OF OCCUPANTS OF VEHICLES AT LWo IMPACT
SPEEDS.
(National Aeronautics and Space Administration, Washington, D.C.)
NASA Technical Note D-158, Oct. 1959. ASTIA AD 227 649
ABSTRACT: A limited investigation was made to determine the characteristics of
three materials to see how they can be applied for human protection against
accelerations encountered at low impact speeds. As a result, if given man's
physiological tolerance to abrupt acceleration, which has not yet been well
defined, an alleviation system can be designed.
Foamed plasticsrequire con-

siderable depth to provide a given stopping distance for impact alleviation and
their use would require some control of rebound.
Taey can be made soft enough
to obtain the low onset of acceleration that may be necessary for man where
depth is not limited.
Aluminum honeycomb is an efficient material for impact
load alleviation fromthe standpoint of usable material depth and it exhibits
very little
rebound.
The stiffness of the material results in avery high
initial onset rate of acceleration.
For many installations this may be controll
ed by reducing the initial loading area of contact to get the material to start
failing.
(Author)

L,060

Odelgard, B.,

& P. Weman

1957

Power Board,'Stockholm,

SAFETY BELTS FOR MOTOR CARS.

Sweden)

(Swedish State

Publication Blue-White Series, No.

18

1,061

Ordway, F. I., J. P. Gardner & M. R. Sharpe
FACTORS.

1962

SPACE MEDICINE:

THE BASIC

In': Basic Astronautics:
An Introduction to Space Science, Engineering,
and Medicine.
(Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1962)
Pp.

468-471.

Sections on Vibration,

Sound,

Temperature,

and Light.

(Chapter 12)

ABSTRACT: The effects of vibration on the human being are primarily mechanical
and to a much lesser degree thermal. Vibration in space carrier vehicles has
many sources such as rotating engine components,

engine pulses, and gimbaling,

"
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acouitic pressures, buffeting, and fuel slashing. Vibration produces movement
and displacement of the internal organs of the body, all of which have different
natural frequencies., The range is still largely unknown but the thorax and
abdominal organs appear most sensitive to vibration, having a natural frequency
,of some 3 cps. Elastic corsets and pressure suits instead of damping this
frequency merely shift it to higher values, but a rigid restraint like a cast
reduces it to 1.5 cps. With regard to space flight it seems that the vibrational
frequency range most detrimental to man lies between 2 and 100 cps. (CARl)

1,062
Oser,' J.
1962
DEVELOPMENT OF DAMPING TREATMENTS FOR NEW CONSTRUCTION SUBMARINES.
(Mare Island Naval Shipyard, Vallejo, Calif.) Progress Rept. No.
12; Rept. No. 94-39; Proj. S-FO13-13-0O; ASTIA AD-281 835; 1 Aug. 1962
ABSTRACT: The development of elastomeric materials to replace chromated felt in
constrained-layer treatments for damping heavy plating in new construction submarines was undertaken. A treatment having a weight ratio to the treated plate
of 1 to 4 and utilizing a perforated nitrile rubber damping layer was found to be
almost as effective as Treatment 198, similar treatment developed by the Rubber
Laboratory which utilized chromated felt. The new treatment, designated Treatment
227, consisted of an Al constraining layer 1-1/4 in. thick and a perforated nitrile rubber damping layer 1/16 in. thick. It was fastened by means of 1/2 in.
thick studs on 12 in. centers to 1-3/4 in. thick steel plate. The average damping at 75,F for treatment 227 over the frequency range of 50 to 2000 cps was 6.2
% of critical as compared to 6.5% of critical for Treatment 198. It was found
that the damping behavior of the nitrile rubber layer was affected similarly to
the chromated felt by temperature change. Maximum damping occurred at 65 F.
Substantially lower damping were obtained at 35 and 120 F. Work was continued on
the development of damping treatments which will be efficient over the temperature
range of 35 to 120 F. (AUTHOR)
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1,063
Parmn, V.V. & V.I. Iazdovskii
1961 PUT' SOVETSKOI KOSMICHESKOI FIZIOLOGII
(Advances in Space Physiology in the Soviet Union)
Fiziologicheskii zhurnal SSSR (Moskva)
47(10): 1217-1226, Oct. 1961
ABSTRACT: The first and second stages of animal experiments in Soviet space
medicine and biology were carried out with rocket flights., Satisfactory data
were obtained on physiology and behavior under space-equivalent stresses and on
the adequacy of heremetic cabint, cabin equipment, space suits, and recoyery
equipment.
The orbital flight of the dog, Laika, confirmed that a highly organized organism can survive space flight in a satisfactory condition.
Other
satellite flights with different types of animals allowed continuous observations of their ccndition throughout the flight and during landing.
The final
stage was preceded by the selection and training of cosmonauts.
The training
program subjected the cosmonauts to simulated stresses gradually increasing in
intensity until the levels expected in space were exceeded.
Careful medical
observations were made throughout the training.
The results of this preparation
were seen in the successful flight of Gagarin.
In Titov's flight prolonged
weightlessness affected his vestibular sense organs but not his efficiency.
Recovery after the flight was rapid.

1,064
Parker, C. G.
1957
AUTOMATIC SEAT STYLE PARACHUTE PART NO. 50C7025 15,
TEST OF.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC TN 56-5C7, Aug. 1957
ABSTRACT: The automatic seat style parachute, developed for use in high
altitude aircraft where seating space is extremely limited and provisions for
back style parachutes have not been made, was evaluated. Function tests
included aerial drop, bench tests, live jumps, and cold chamber tests.
Recommendations are included.

-
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1065
Parker, P.L. 1962 DROP TESTS OF C-9 PARACHUTE CANOPIES FABRICATED WITH HIGH
TENACITY YARNS AND LUBRICATED SUSPENSION LINES (Air Force Flight Test Centew
Edwards AFB, California, Air Force Systems Command, U.S.A.F.)Technical
,Document Report No FTC-TDR-62-6, 12 March 1962, ASTIA AD-272976
ABSTRACT: Tests were conducted with C-9 parachute canopies fabricated of cloth
woven from type 300 nylon yarn and having lubricated suspension lines to: (1)
determine the effectiveness of the lubricated suspension lines in reducing frictdamage, and (2) evaluate the suitability of the test canopies for live jumps.
Twisted line, rate of descent, ultimate strength and reliability tests were conauc't•
in accordance with USA? Specification Bulletin 505. The tests did not reveal
any discernible difference in performance bb~tween the test canopies and stantdar4
C-9 canopies. Cloth woven from type 300 and type 330 nylon yarn is suitable fo;
parachute canopies when used ,under the conditions tested.

1,066
BLOWER TUNNEL TESTS ON THE FLIGHT PATH OF A MAN EJECTED
1945
Parkin, G.B.
(Royal Aircraft
AEROPLAN MOVING AT HIGH SPEED.
AN
FROM
NORMALLY
Establishment, Farnborough) Technical-Note No. Aero. 1618, March 1945.
Appendix 4 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff, The Ejection Seat
for Emergency Escape from High Speed Aircraft, ASTIA ATI 7245
SUMMARY: Blower tunnel tests have been made to determine the flight path of
It has been found that for
a man when ejected with the seat from an aircraft.
travelling at 750 F.P.S.
Meteor
of
a
unit
tail
the
safely
the pilot to clear
his ejection velocity should not be less than 50 F.P.S. if he and the seat are
free to part or 40 F.P.S. if he is attached to the ceat. He is liable to be
rotated in any direction at a rate up to 1 1/2 revs./sec. while travelling,
from cockpit to tail, when ejected from the aircraft at this air speed. (Author)

1,067
Paton, C.R., E.C. Pickard & V.H. Hoehn
S.A.E. Journal 47: 273-283, July 1940

1940

SEAT CUSHIONS AND THE RIDE PROBLEM

1,068
Patt-,-D -- I.

I945---COMFORT-EVALUATION-OF-THE-HAM4OCK-TYPE

(Wright-Patterson AFB, Ohio)

WADC TR No.

FIGEr

TSEAL 3-65-32EEE.

SEAT.E

/

"- 2,819 "
.1,069

Patt, D. I. & F. E. Randall
1945
AIRCRAFT,
(Wright-Patterson AFB, Ohio)

PRINCIPLES OF SEATING IN FIGHTER-TYPE
WADC TR No. TSEAL 3-695-58,

Sept.

1945.

1,070ý
Patt, D. I.
(ATSC,
1946.

1946
PRINCIPLES OF COCKPIT SEATING.
Wright-Patterson AFB, Ohio) TR Rept. No. TSEAL 3-695-58C, Feb.
ASTIA AD 50 569.

1,071
Patterson, J. L., Jr., A. S. Burt & M. J. Jones
1946
THE EFFECT UPON SCOTOPIC
VISION OF CIRCULATORY CHANGES INDUCED BY NITROGLYCERINE AND CHANGE IN
BODY POSITION.'
(U.S. Nay. Sch. Aviation Med., Naval Air Trng. Base, Pensacola, Fla.)
Research Rept. X-541.1

1,072
Paullin, R-.L. and E.B. Heyl
1962
A REVIEW OF CIVIL TRANSPORT
AIRCRAFT SAFETY BELT EXPERIENCE.
(Paper, SAE S-9 Committee Meeting
Olympia Hotel, Seattle,, Washington, August 6, 1962)

1,073
Payne, C. F., Jr., & R. A. Zosee
1962
THE MECHANISM AND CAUSE OF VERTEBRAL
INJURIES SUSTAINED ON EJECTION FROM U. S. NAVAL AIRCRAFr.
(Paper, 33rd
Annual Meeting of the Aerospace Medical Assoc., 9-12 April 1962, Atlantic
City, N. J.)
ABSTRACT:
Considering the available evidence, the basic mechanism responsible
for the high incidence of vertebral injury on ejection from U. S. Naval aircraft
is the concentration of inertial and restraint force components on the front of
the vertebrae by spinal flexion.
Flexion occurs because of poor positioning,
lack of support, and inadequate restraint of the oody. Until further improvements
are made in these areas and spinal flexion kept to a minimum, it will not be
possible to subject the body to its potentially tolerable limit of ejection
acceleration without perpetuating the high 'incidence of vertebral injury.
Aerospace Medicine 33(3):348, Mar. 1962)
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1,074
Payne, C.F., Jr.
1963
STUDY OF PHYSIOLOGICAL STRESSES WITH EJECTION
LOADS.
(Paper, Thirty-Third Annual Meeting of the Aerospace Medical
Association, April 1962, Atlantic City.)

t,075
Payne, C.F.
1963
SIUDY OF PHYSIOLOGICAL STRESSES WITH EJECTION
LOADS.
(Air Crew Equipment Lab., Naval Air Material Center,
Philadelphia, Pa.)
NAEC ACEL 467, 8 July 1963.
ASTIA AD 409 465L

1,076
Payne, F.A.
1960 WORK AND LIVING SPACE RDQUIREMENTS FOR MANNED SPACE STATIONS
(In: Proceedings of the Manned Space Stations Symposium, Institute Aeronautical
Sciences, New York, New York) pp. 100-104
ABSTRACT: The basic knowledge required to design the working and living
accommodations for space stations is currently available.
If the principles
of architecture and engineering are applied to this knowledge, there is a good
.chance of producing operationally satisfactory manned space stations.

1,077
Payne, P.R.
1960
ANALYSIS OF B-58 CAPSULE LANDING IMPACT TRANSVERSE
ACCELERATION DATA WITH HUMAN AND DUMMY OCCUPANTS.
(Stanley Aviation
Corporation, Denver, Colorado)'Stanley Aviation Report No. 742

1,078
PRELIMINARY INVESTIGATION OF THE DYNAMICS OF A MAN1960
.Payne, P.R.
(Stanley Aviation Corp.)
CARRYING CAPSULE SUBJECTED TO EXTERNAL FORCES.
Rept. No. 1189, 8 June 1960.

1,079

Payne, P.R.

1961

INVESTIGATIONS OF CREW ESCAPE SYSTEM SURFACE IMPACT

TECHNIQUES FOR ADVANCED AEROSPACE VEHICLES.
Denver, Colo.)
Rept. No. 74-1, July 1961.

(Frost Engineering Corp.,

-
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),080
Payne, Peter
1961
QUARTERLY STATUS REPT.
(Stanley Aviation Corp., Denver, Colo.)

#1 ON BUMAN BODY DYNAMIC STUDY.
Rept. 776.

1,081
Payne, '. R. 1962 AN ANALOG COMPUTER WHICH DETERMINES h1UMAN TOLERANCE TO
ACCELERATION
(In:
Impact Acceleration Stress: Proceedings of a Symposium With a ComprehensivV
Chronological Bibliogr3phy, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 271-300)
ABSTRACT: The purpose if this paper is to describe and demonstrate a small
analog computer which is desijned to shoi., the physiological effect of short pericd
acceleration on man. An arbitrary accelei-tion-time history can be set up on the
front of the computer by "plotting" a graph with sliding beads.
Calibrated
dials enable the dynamic characteristics of the restraint system to be specified
(such as cushion thickness, stiffness and damping, for example), and the'computer
can then be started.
A meter reads out the peak value of the "Physiological
Index", which is an arbitrary numerical scale.
'An analog of this type is only as good as the experimental data upon which
its analogy is based.
But within this limitation it can be used for five functions
The paper concludes with a description of possible future developments, and
particularly the inclusion of non-linear terms and the long period acceleration
tolerance limit's established in centrifuge testing.

1,082

Payne, Peter R. 1962 THE DYNAMICS OF HUMAN RESTRAINT SYSTEMS
(In:
Impact Acceleration Stress: Proceedings of a Symposium With a Comprehensiv§
Chronological Bibliogra•,hy, National Academy of Sciences, National Research
Council, Publication No. 977, pp. 195-257)
ABSTRACT:
Human dynamics is in its infancy, and like all young scicnces, must
proceed in a seiies of steps w*iich alternate between theoretical and experimental
investigations.
In the sub-division of body-re..traitit dynamics a great deal of experimental
data has now been amassed, and further progre's seems to depend upon a thorough
investigation of the basic principles of restraint, and the use of dyanmic theory
to correlate the existing experimental information.
This report is primarily
concerned with proposing such a progr.-i, and with discussing in depth the approaches that should be used.
Since a satisfactory dynamic model of the human body is an essential
prerequisite to a meaningful analysis of restr;aint dynaimics, however, a fairly
detailed description of our latest "human models" is also included.

"
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Payne, P.R.
1962 INVESTIGATION OF THE DYNAMICS OF HUMAN RESTRAINT AND
SUPPORT SYSTEMS
(Frost Engineering Development Corporation, 830 South Lipan Street, Denver
23, Colo.)
R.F.P. No. 33(657)-62-5709-Q
P.R. No. 140970 MRV
Proposal No. 122-1 Aeronautical Systems Division, AFSC March 31, 1962
ABSTRACT:
This document dealb with a proposed research program concerned with
t:e dynamics of human restraint and support in vehicles. A detailed breakdown
of the program is given in Section 9.0 of this report.
The main body of th:s proposal reviews the history of the subject of
"body dynamics" and then covers specific areas of theoretical research which
have been carried out at Frost Engineering, these being:
Linear dynamic models of the human body.
Non-linear dyanmic models of the human body.
Dyanmic models of the head.
Fundamentals of restraint system dynanics.
Appendices deal with general non-linear theory, the use and significance
of mechanical impedance measurements, and an important limit case in restraint
theory.
Frost's research rpograms for the U.S. Navy and private corporations are
also reviewed briefly, with respect principally to the benefits that the proposed
program will derive from them.
The only deviation from the 'work statement of the request for propbsal'is
a suggestion for development of a simple methodology for restraint system
optimization, to embody the results of the proposed program, and to be in a
form suitable for use by engineers concerned with the problems.

1,08..
Pearson, H. J.
1952
EJECTION-SEAT I--DEVELOPMENT AND CONSTRUCTION OF
THE ?ARTIN-BAKER ESCAPE UNIT.
Aircraft Production 14:154-161, May 1952

1,085
Pearson, R.G
1961
INJURY SEVERITY AS RELATED TO SEAT TIE-DOWN AND BELT
FAILURE IN LIGHTFLANE ACCIDENTS.
(Aviation Crash Injury Research,
Phoenix, Arizona) AvCIR 61-4, TREC Tech. Rept. 61-96, Aug. 1961.
ASTIA AD 265 092L
SUMMARY: The purpose of this study was to evaluate the relationship between
tie-down effectiveness and injuries sustained by 1,025 occupants of lightplanes
involved in ground-object collisions, or in spin-stall crashes.
Critical

-
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injuries to the head and upper torso were found to occur even though there
In approximately one-third of the 1,025
was adequate seat belt restraint.
Balt failure
cases either seat failure or belt failure, or both, occurred.
was greater
severity
injury
yet
failure,
occurred more frequently then aeat
safety
additional
for
need
The
failed.
when seats failed than when belts
(Author)
findings.
the
measures is emphasized by

1,086
STRUCTURAL TESTS-SEATS BUNKS AND LITTER INSTALLATIONS
1951
Peck, F.J.
(AMC, Wright-Patterson AFB, Dayton, Ohio)
DOUGLAS C-124A AIRPLANE.
1951
8
February
93
534,
ATI
ASTIA
ABSTRACT: The seats, bunks, litter installations and support structure
mFntioned in this report are structurally satisfactory for all required
conditions provided that the reinforcement mentioned in B-11 is incorporated
in the structure.
The litter support structure, with the exception of Part No. 43B2330, is
satisfactory for 125 percent of the required ultimate down load, the four
man troop seats and support structure for 115 percent ultimate load, and the
one man troop seat and support structure for i20 percent ultimate load

1,087
A CONTROLLABLE SUPINE SEAT FOR THE PENSACOLA CE W
Pecoraro, J.N.
(4pec. Dev. Oenter, O.N.R., Pensacola, Fla.) Report SDC 9U37a-l.

FUGE

1,088
1961 STUDY OF PARACIMUTE PERFORMANCE AT LOW SUPERSONIC
Pedersen, Paul E.
DEPLO',ENT SPEEDS; EFFECTS OF CHANGING SCALE AND CLUSTERING
(Cook Electric Company, Chicago, Illinois) Aeronautical Systems rivision
ASTIA AD 267 502
July 1961
Technical Report 61-186
Parachute design and operational data were collected on a series of
ABSTRACT:
rocket powered sled tests conducted on the Air Force Flight Test Cente Track
Parachute deployment velocitieA ranged
at Edwards Air Force Base, California.
Parachute types that were investigated included
between Mach 0.76 and 1.57.
Guide Surface Ribless, FIST Ribbon, Conical Ribbon, Equiflo and Hemisf o

designs.
The majority of the test parachutes were dslgned to have-a drag
area of anproximately 15 square feet.
Limited testing was accomplish,:d with
s owe configurations of reduced drag area to 'investigate effects of chinging
scale.
Results of this were not conclusive.
Clustering of parachutes was
also investigated with triple clusters of FIST Ribbon parachutes.
The data obtained during the program included inflation characteristics,
opening shock factors, drag forces, inflated area-relationships, and stability
of the parachutes through the velocity ranges investigated.
Associated systems, such as the deployment and rclease system, test vehicles
and instrumentation system are also discussed.

14089
Pengelley, C. D.
1952
MODEL TESTING TECHNIQUES FOR INVESTIGATING
JETTISONING OF EVACUATION CAPSULES FROM SUPERSONIC AIRCRIVT.
(Paper, Symposium on the Problems of Emergency Escape in High Speed
Flight, Wright Field, Ohio, 29-30 September 1952.)
ABSTRACT:
A study has been nmde of model testing techniques that may be used to
investigate the characteristics of Jettisonable capsules for evacuation from high
speed aircraft
up to speeds of Mach 3.5. - Dimensional theory has been presented 'nn
unless the speed of sound can be controlled, complete similarity cannot be achievci3
between model and full
scale.
Practical working compromises have been presented.
- Captive wind tunnel models, and also free flight models have been studies, both
ground-launched from a track and air-launched from an aircraft
at high altitude.
(Author's sut-ary)

1,090
Pennell, M.L.
1950 PRELIMINARY STUDY OF SIDE BY SIDE PILOT ARPANGENMNT IN
B-52 AIR!"..A
1,E
tBoeing Airplane Co., Seattle Div., Wash.)'
Document No. D-11185
Dec. 15, 1950
ASTIA ATI 100 380
ABSTRACT:
In response to inquiry concerning the feasibility of side by side
pilot arrangement for the B-52 airplane, a very preliminary study of one possible
arrangement has been prepared.
The arrangement presented represents a first

approximation of a configuration embodying the most desirable features of side

__

..

by side designs develpped in previous studies outlined in Document D-11174,
"History of the Development of the XB-52 Cockpit".
Quantitative answers concerning
weight and performance changes and definite features of an actual proposed configuration would_re~quire a great deal of additional study.. -The configuration
sketched in this Document must therefore be considered very tentative, but the
general conclusions concerning the effects of such a change are considered to be
valid since they are representative of answers which were arrived at in previous
studies including detail layouts and complete full scale mockups

1,091
lenny, A. R.

1956
JUMPERS DOWN AND UP
Ned. Technicians Bull. 7(4):139-141, July-Aug.

1956

ABSTRACT: The personnel of a naval parachute unit conduct tests ia connection
with the design, use, improvement aad adaptation to naval aircraft operations of
parachute and ejection seat systems; pilot's personal safety eqlilpment and flight
gear; and aerial delivery of supplies and cargo.
A medical corpsman equipped with
medical kit is in attendance during all jumpt to treat any injuries that may occur.
Injuries sustained during test jumps are usually minor, consisting of bruises
about the face and neck sustained from parachute lines and risers and due to opening shock forces. More serious injuries consist of leg sprains and fractures
usually caused by ground impact

1,092
Penrod, K. E.
1942
BAILING OUT ABOVE 30,000 FEET.
(Wright Air Development Cts., Wright-Patterson AFB, Ohio)
Memo Rept. EXP-M-49-696-6A, 27 Nov. 1942.

1,093
Penrod, K. E.
1942
OXYGEN REQUIREMENTS IN PARACHUTE DESCENT FROM 30,000 FEET
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) Memo Rapt.
EXP-M-49-696-6; 24 July 1942

Penrod, K. E.
1944
OXYGEN FLOW REQUIREIENTS FOR BAILING OUT AT 42,000 FEET
(Wright Air Development Ctr,, Wright-Patterson AFB, Ohio) Memo Rapt.
ENG-49-696-7J; 24 March 1944

1,095
RELIABILITY ANALYSIS OF ESCAPE SYSTEM COMPONENTS
1958
Penrod, P. R.
PRESENT AND FUTURE'
(Nort, American Aviation, Inc., Los Angeles, Calif.)
ASTIA AD 256 385
26 Nov. 1958
Rept. ,no. NA 58-1496

CONTENTS:
Definition of escape reliability
Determination of requirements'
Reliability design goal
Mechanism complexity
Functional organization
Equipment reduncancy
Alternate modes
Component reliabilities
Automation
Human link and controls
Manufacturing and maintenance
Pe-operational evaluation
Reliability improvement

1,096
SURVEY AND COMPILATION OF CAPSULE SISTEMS DATA, VOLUME I
Pernini,.H. M. 1958
(Armour Research Foundation, Lhicago, Ill.),WADC Tech. rept. 57-661,vul I
This report summarizes the results of design and development activiSummary:
ties which have been conducted to early 1958, in the field of emergency escape
capsule systems for high-performance aircraft. Decriptions of 30 escape capsule
systems are presented. Summaries are also given of the investigations of jettisonable nuse sections conducted by NACA and of pertinent portions of the Mann
(Author)
ed Supersonic Flight Manual.,

.1,097

Pernini, H. M.

1958

-SURVEY AND COMPILATION OF CAPSULE ESCAPE SYSTEMS DATA.

VOLUME 11.
(Armour Research Foundation, Chicago,

111.)

WADC Tech. Rept.

//

No.

57-661.
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1,098
Pernini, H. M.
)958
SURVEY AND COMPILATION OF CAPSULE FSCAPE SYSTEM. DATA
V3LUME III.
(Armour Research Foundation, Chicago, Ill.)
WADC Tech. Rept. No. 57-661.
ABSTRACT:
A. comprehensive annotated bibliography of all the references contained
in the surve, in addition to other pertinent escape capsule literature in
presented.
(unclassif,ied abstract)

1,099
Perreault, W. D.
1951
IMPROVED AIR SAFETY GETS TOP PRIORITY
American Aviation 15(24): 13-14, Nov. 1951
ABSTRACT:
Recent discussions on sa £,ty have been held among presidents of all
scheduled airli~ies, the CAB chairman a
the CAA administra'or.
From, these
prelimi.'ary meetings hqve come severai tentative proposals for improved operation,
These trends are evident:
(1) A top level committee of airline, CAA, CAB, Air
Transport A.,sociation, Air Line Pilots Association and Aircraft Indusories
-Association represent-Atives will be formed to monitor safety of airline operationý
on a regularly scheduled basis.
(2) Development of a reliable flight recorder
will he high on Lhe list
of equipment activities.(3)
An attempt will be made to
eatablish arn equitable method of handling crew members whose obvious shortcomings
iý.ight endanger flight operations.
(4) CAA will be urged to require all
aircraft
operating in the vicnity of high-dEnsity traffic to be equipped with certain
minimum communications equipment.
(5) Airlines will be required to revamp
cockpit procedures, simplify them where possible, and step up refresher courses
for all
pilots.
Flight deck discipline will get particular emphasis.
(6)
Installation of high-intensity approach and runway lights and use of voice-type
markers in place of present coded marker identifiers will be accelerated.
(7)
Maintenance and overhaul procedures will be examined to see if the everlengthening overhaul and inspection periods are a contributing factor in known
shortcomings.
(8) Airborne radar will be given renewed attention.' Or the whole
industry ia cool to preseatly availabl.. radar.

L, 100
Perry, David R. and Lidie C. Dyer
1956
INCIDENCE, NATURE, AND EXTENT OF INJURY IN CRASH LANDINGS AND BAILOUTS
(Artic Aeromedical Lab., Ladd Air Force Base, Alaska)
November
ASTIA AD 116 239

ABSTRACT:
Data were analyzed to establish the effects of terrain, weather,
and type of aircraft upon the number and extent of injuties in crash landings

*,•d "ailoits.
Based on data o)btained from a uorldwide survey of malor
aieplapse accidents, tte rate of fatal or major injury in swa..py terrain 14
3.4% for a bailout in.I itro for a crash landing.
For flat farmland. th.,
probability of a fatal ir major injury for either a bailout or a craah
landing ts about 2 out of 10 persons.
For desert terrain the probability
of fatal or major injuries in a bailout is 2 out of 10 as comoared to 1 out
of 10 in a crash landing.
For terrain consisting of small hills,
the
probability of a fatal or major injury is I in 10 for bailouts and 3 in 10
for a crash landing.
For a crash landing in wooded areas, the probability of
fatal or major injury is 9 out of 10.
In mountainous terrain, the indicated
probability of fatal or major injuries is 2 out of 10 for a bailout and 6
out of 10 for a crash landing.
The probability of fatal or major injury when
crash landing in open water is 6 out of 10 as compared to 3 out of 10 for a
bailout.
Major accid'ents occurring in Arctic regions are studied with
reference to bomber-dnd jet-type aircraft, jet
fighters, trainer aircraft,
and all
other aircraft.
A total of 3 i persons were involved in bomber crash
landings, of which 6.1% were fatalities.
For cargo aircraft, 21.7% of bailouts
were fatal, and 17.4% of the crash landings were fatal.
Bailouts from jets
resulted in 23.1% fatalities.
Crash landings involved 28.b% fatalities.
IoafataAitiegswere reported from trainer aircraft.
All other types of aircraft
involved 4 fatal injuries.
(ASTIA)
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Peachel, F.M.
1946
SEAT ASSEMBLY - PILOT'S JETTISONABLE XP-84 STATIC
TEST.
(Republic Aviation Corp., Engineering Research Div., Farmingdale,
New York)
ASTIA 49496,
February 1946

ABSTRACT:
Proof load tests were made on the pilot's
jettisonable seat
assembly of the XF-84 jet fighter.
The test specimen was mounted on an
actual set of guide rails
in an attitude duplicating gun having the same
working dimensions 3s the actual ejection device.
The ;.zidc raiz
and dummy
gun were attached to a rigid jig which could be mounted in various positions
to allow convenient application of the test load.
Tests included a seat
bottom down load test, a seat back load test, a simultaneous safety belt and
lap belt load test, and a lap eiLt WuntL up load test.
All tests were
successfully completed to 80% of the ultimate load.
No appreciable permanent
set or excessive deflection was noted after approaching limit load.in any of
the test conditions, with the exception of a failure of the shoulder strap
support member.
It was concluded that the pilot's
jettisonable seat ass'embly
is satisfactory for use in the 77-84 fighter.
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ABSTRACT:
An analysis has been made of Civil Aeronautics Administration,
and Civil Aeronautics Board corvnerctal airplane fire records collected
during the 10-year period ending July 1, 1948.
The results of the analysis
show
that:
1. Gasoline was most frequently the initial
combustible ignited in flight
and ground fires and is considered to be the most hazardous of the combustibles
carried.
2.
Although electrical-ignition sources are the most frequent fli'ght-fire
ignition source by a small margin, the exhaust system is concluded to be
the most hazardous ignition source.
3.
Engine failures were the most frecl.ent cause of the union of combustible
flight fir~es.
and ignition source that resulted in
4.
Fuel-plumbing-system failurcL were-the most frequent cause of fires
occurring during ground operation.
5.
The evidence concerning crash fires was not sufficiently extensive to
.provide information concerning the factors that affect the start
and the spread, of tire.
In order that future records may be. more useful, all crash accidents
should be studied to determine why fire does or does not occur and to
establ'ish data that relate the occurrence and the spread of fire to airplane
design and operation.

1,103
Peters, G.A., C.A.
itchell, & Frank H. Smith 1962 J-2 SPACE MAINTENANCE:
PRELIMINARY SDY
(North American Avi tion, Inc. Rocketdyne, Canoga Park, Calif.)
Report no.
16,
1962
July
ROM 2181-1004,

ABSTRACT:,

Two subj cts wearing pressurized space suits performed two selected

work tasks (removin
plug agsembly) on a
maintenance conduct
found to be uncomfo
they greatly; iirca
simple tasks.
The
prcssure suit and g
difficulties, and s
Df.p.ications for fu
could be involved i
system equipment.

and replacing oxidizer bypass ducts and gas generator spark
J-2 engine during a preliminary investigation of space
d at Rocketdyne June 18-22, 1962.
The pressure suits were
table and tiring after a work peýriod of about an hour, and
ed the complexity of, and time expended on, comparatively
esults contain discussions on the design of space tools,
ove limitations, component removal and replacement task
pplemental environmental factors affecting job performance.
ther research are made in regard to problem areas which
the performance of space maintenance tasks. on propulsion
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Peters, W.H. & R.W. Kluge
1948 FROCKRESS REPORT FOR JANUARY, 1948 ON THE
SUPERSONIC COCKPIT
&ornell Aeronautical Laboratory of Cornell Research Foundation, Inc.
Buffalo,
Report BC-531-S-l
ASTIA ATI 66 853

N.Y

ABSTRACT: This progress report is the first
to present specific progress made
since inception of the program.
To determine the present status of each of the
many subjects involved, bibliographies have been compilcd and sifting of this
material is in progress; personal contact has been made with manufacturers of
aircraft
which will operate or already have operated near to the sonic velocity.
Methods of approaching some of the various problems have been devided and are
presenteda
These will permit the future work to be conducted most efficiently.
Tentative physiological limitations have been selected, many from German reports,
to permit survey of flight phenomena within a reasonable range.
Results of a
few cursory investigations, such as the displacement of an optical image through
a shock wave and the realm of fluid' mechanics in which flight will exist, are
presented.
Part I of this report covers the library research and Part II-_
presents a summary of the conferences with aircraft
manufacturers.
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Peterson, H. L.
1961
CABLE AND PISTON DRAG PARAMETER INVESTIGATION
FOR HYDRAULIC AIRCRAFT--ARRESTING ENERGY ABSORBERS.
(Research, Inc.,
e,1
M4i-n.)
ASD TN 61-65, June 1961.
ASTIA Doc. No. AD 268 173.
ABSTRACT: An investigation was conducted to obtain information on the parameters affecting operation or control of hydraulic energy absorbers used in
barrier systems.
The influence cf independent variables on cable drag was
inve~tLgated by pull ing a test cable (wire rope) through a water filled
tube at velocities up to 200 feet per second.
Drag forces and tube water
pressures were recorded for various test configurations.
The variables
included water tube length and diameter, smooth and rough test cable and
varying amounts of water bleed.
Results were analyzed and compared with
fll irilp
bdrrieL tteFuts.
The vatilation of pistU.a drag with tjbe diameter
was also investigated.
Results, using both single and double piston arrangements were Compared to the full scale ba'rrier tests.
(Author)

1,106
Peterson, R.L.
1962 AN INVESTIGATION OF T11E COMFORT PROPERTIES OF THE NET
SEAT CONCEPT (Technical Memorandum 1958-1959) (Flight Dynamics Lab.,
Aeronautical Systems Div., Wright-Patterson AFB, Ohio) ASRMDD-TM-62-50
ABSTRACT:
Results are presented on the evaluation of the comfort properties
of the net concept for possible integration in future aerospace vehicles.
A
description of the experimental net seat delineetor, with illustrations, is

" 2,831
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included.
The three angular positions of special interest in vertically
launched long duration space missions are defined.
The results indicate that
this seating concept provides a high degree of comfort for both short and long
duration (up to 36 continuous hours) occupancy and that further evaluation of Wsi
concapt's capability during periods of relatively high sustained accelerations
and low frequency vibrations should be investigated.
(AUTHOR)
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Peterson, R.L.
1962
AN INVESTIGATION OF THE SUSTAINED ACCELERATION
PROPERTIES OF THE NET SEAT (Flight Dynamics Lab., Aeronautical Systems
Div., Wright-Patterson AFB, Ohio) ASRPDD-Th-62-58, Aug. 1962
NASA N 62-17259

ABSTRACT: This report presents the results of an in-house net seat sustained
acceleration text program to evaluate the acceleration capability of the net
seat concept during simulated launch and reentry profiles.
Results of these
human centrifuge experiments indicate that the prototype net seat provides
the space crew member with an exc,-ilent support-restraint system with which
to withstand application of transverse (chest to back) accelerations up to
16.5G's

1,108
PILOT'S ABILITY
1953
Pfingstag, C. J.
WITH VARIOUS TYPES OF EJECTION SEATS
ACCELERATION
(Aviation Medical Acceleration Lab.,
Johnaville, Pa.)
3 Nov.
Proj. TEb no. ADC AE-63,3

TO SIMULATE AN EMERGENCY ESCAPE
WHILE SUBJECTED TO A FLUCTUATING
Naval Air Development Cen.-r,
1953

ASTIA AD 54 281
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Phillips, L.
1960
INTEGRATED FLIGHT CAPSULE PILOT RESTRAINT,
I MARCH 1960 (Vought Aeronautics)
7 April 1960

1 JUNE 1959

-

This report discusses the pilot restraint system study accomplished during
the preliminary design of the Integrated Flight Capsule.
Present day pilot
restraint systems were evaluated, and methods of eliminating their major defl-

clencies investigated.

Howe-ter, the majority of the study effort was directed
t•wards the design of an optimum piiot restraint system. The integration of
the pilot restraint and the pilot's flight garment was developed for several
of the more pr6mising methods of restraint. A mock-up of these methods was
Several of the restraint
fabricated and a feasibility evaluation performed.
methods used in the mock-up appear to be feasible methods of pilot restraint
Several of the
when used in conjunction with an integrated flight garment.
pilot restraint methods considered appear to warrent further development
toward providing the pilot with an optimum restraint system. This study was
not concerned with the design of the garment, however, it was considered
during the design of the system. Several studies in the area of head restraint
are presented. The methods suggested will support the head in the event high
loads are experienced by the pilot, but keep at a mfnimum any hinderance or
spy restriction of head movement during the long periods when head restraint
is not required
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1957
Phoebus, C. P.
SYMPOSIUM.
J. Aviation Med.

PROBLEMS OF ESCAPE FROM HIGH PERFORMANCE AIRCRAFT:
28:57-100, Feb.

A

1957.

ABSTRACT: A series of papers presented at a symposium on escape from high
The papers are concerned
performance aircraft are included in this article.
with history of the escape problem, ejection seat escape, engineering problems,
human tolerance to escape, accessory equipment and-testing problems, psychologic
factors in es-cape, and predictions for the future.

Pickert, Gordon D.

1945

ULTIMATE LOAD TESTS OF WMCA NO. 224 PADIO OPERATOR'S

SEAT - MODEL c-82

(Fairchild Engine and Airplane
Warren McArthur Corporation, Bantam, Conn.
Jan. 2, 1945 ASTIA ATI 110525
Md.)
Hagerstown,
Div.,
Aircraft
Corporation,
ABSTRACT: The purpose of the test described in this report was to apply static
loads simulating acceleration forces on the Warren McArthur No. 224 Radio Operator'
In all tests, the
Seat to determine its behavior up to ultimate design loads.
in the joints.
slack
load was applied directly to the seat unit to remove the
After
reached.
was
load
Then additional increments were added until the ultimate
this
In
increment.
original
the
to
each increment was added the load was ruduced
added
were
increments
tesrs
load
back
and
seat
the
During
manner set was noted.
by means of weights on a platform suspended from a shiffle tree or equalizing
platform. The load was applied on a platform over the initial shot bag load.

S..
......

.

..

..

- .- 2 o •3 3

.

"Twopi,. . s o

pfIy ,ol-d wt.re iid
i r -4
,:
t
t.!. . 1 ad in th i
TI e 'vI t load 4as appPt,.d
with
-i
rr-g ir
10b.a ,h1 i~t th.:,gh
a3 ,.
i-rt lar frn
in a Ieatt
c lt - A tr.ict i
:f, rt
-rttwtn the f.)r;., ard
the h,,ist measured the, 1,. idn .
.X.i,:urr-.n , wt.rn
t i in with
ictr'g w ,',d,..n det flect io n g ua g c,s fro rr. th eo un it t or
e thk, tc'•:t
ig .
D. f .+ .ct i ,,n s ,I d :
< wý,r,ý.• no te d a ,iJ
test,

plotted to warn off ýncipit t f iit, ir,., .
In iddit •on ph't
.grai,4.s wr' t',.it
the init ia 1 and f hi in
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posit ive print which shows the bit-0avior of the seat under loid
The rcsultof the tests showed that the seat unit supported the ultimate loads without failure or appreciable set'.
Controls operated perfectly after all tests.
From tlht,
results of the te,!vts it nay he concluded that the seat as designed is sufficisotly strong.
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Pickert, G.D.
19q.5
U11,TITATE LOAD TESTS OF
'(.A No. 294, FLIGiiT
ENGINEERS 'AND' RADIO OPERATOR'S SEAT Ijnodel Yd- 12)
(McAithur, Warren*Corp.,
Bantan., Conn.)
ASTIA ATI-46359, April 1945

ABSTRACT:
Static loads simulating acceleration forces were applied on the
Warren McArthur No. 294 flight engineer's and radio operator's seat to
determine its behavior up to ultimate design loads of 1700-lb down load on
seat with the base horizontal and 1600-lb be't ' %%
"-03 to the seat frame.
The seat unit supported all ultimate drt',,
1 3% witti, -t titlure and the
proof loads without permanen.
,iI
1i
.,,,•l.uded th~t: .hv seat as designed
is sufficiently strong.
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Pigg,

Leroy D.
1961 •HUMAN ENGIN••1 kl~k 1•''%.L.PLES OF DESIGN FOR MI
.PACE mAINIEWANCE
(Behavioral Si•.s
Lab., Wright-Patterson AFB,
Ohio)
ASD tR 'A-629, ASTIA AD2'2.
Ott,
November 1961

AAR'. 7-ACT:
Res. ls
oi researca or. problems related to humarn perforw-aucp of
tjitntpruice acttnrs in space systems are reviewed.
The interactijns of
sensory, pqyc,-omnvcor. and motor functions are discussed, along with problems
of remote-handling applications in the space environment. (Author)

"

2,834

"

1",114

Pinc, B. W.
1956
MC-3, MC-4, ALTITUDE SUIT ASSEMBLIES, DESCRIPTION,
FITTING AND MAINTENANCE.
WADC TR 56-654; ASTIA AD 110 668.
ABSTRACT: MA-2 helmet: This is a K-i frame, face ring, and shell, which
feature a long neckpiece, a deep neck seal bladder, a 3-way-stretch insert
in the neckpiece, snap fasterers, a facepiece with a new 24-v high-resistance
heating circuit and an in-flight feeding part, 3/8 in. -id oxygen hose, and
AlC-10 microphone and earmotirs.
l.E-4 suit: Zippers are located at the-wrist
and ankle. A shortened front-fly zipper is featured, and the sui.t torso is
closed by a chest zipper from the small of the back to the neck. Chest and
back closures are heavy duty; all-others are medium weight. A full torso
bladder extends from the shoulders to mid-thigh, completely surrounding the
chest, abdomen, hips, and upper thighs and passing through the crotch. The
leads to the torso bladder and capstans are restrained extensions of the
bladder systems (14 in. long) and are equipped with positive lock connections.
Lacing extends up the inner thigh, the small of the back, and down the chest.
Adjustable cords are at the waist and groin. There are 'suit-to-suit snaps
and suit-to-helmet snaps at the front zipper top; suit-to-helmet snaps are
at top back of the collar. The MA-1 anti-C suit is built into the altitude
suit for pressure against the legs, thighs, and lower abdomen.
MC-3 suit:
After the first procurement of 1073 garments, this suit will be identical to
the MC-4 suit, but will lack the built-in anti-G suit. Gloves: These are
characterized by pressure lead on top at the thumb side, positive lock bayonet
connections, padded palm zipper, and elastic wristband.
The Berger glove is
an all-leather construction.
The Clark glove has a leather palm and nylon
back, and back lacing adjustment.
Seat kit regulator.
The new, automatic
assembly has a seat pan attached to the airman and acts as a cushion.
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Pinkel, Irv;ng and Edmund G. Rosenberg 1956 SEAT DESIGN FOR CRASH WORTHINESS
(Paper, National Advisory Committee for Aeronautics, April 17, 1956, Cleveland,
Ohio)
ABSTRACT:
From a study of many crash deceleration records, a simplified model
of a crash deceleration pulse is su-gested which incorporates the essential
properties of the pulse.
The model pulse is considered to be made up of a
'ase pulse on which are superimposed one or more secondary pulses of shorter
duration. The results of a mathematical analysis of the seat-passenger deceleration in response to the airplane deceleration pulse is provided.
On the basis
of this information, presented as working charts, the ma-timum deceleration
loads experienced by the seat and passenger in respc,,se to the airplane deceleration pulse can be computed.
This maximum seat-passenger deceleration is found ............
to depend on the natural frequency of the seat containing the passenger, considered as a mass-spring system.
Seat failure is considered to be a progressive process, which begins when
the seat is deformed beyond the elastic limit.
Equations are presented which
relate the energy available to deform the seat beyond the elastic limit to the
maxi'um seat-passenger deceleration, seat natural frequency, and seat strength.
A method is presented that shows how to arrive at a combination of seat strength,

-
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natural frequency, and ability to absorb energy in deformatien beyond the
elastic limit to allow the seat to serve without failure through an airplane
These qualities nf the
deceleration pulse taken as the design requirement.
seat can be obtained from measurements made under'static conditions.
Data are presented from full-scale laboratory and crash studies on the
deceleration loads measured on dummy passengers in seats of standard and novel
The general trends indicated by theory are obtained.
design.

J,,116
1957
SEAT DESIGN FOR CRASH WORTHINESS.
Pinkel, I.I. & E.G. Rosenberg
NACA Rep. 1332, 1957 (Supersedes NACA TN 3777) ASTIA AD 109 316

~

ABSTRACT:
On the basis of deceleration data obtained in full-scale crashes,
a description of crash deceleration pulses is presented which is suitable for
Charts are presented for obtalning the maximum deceleration
seat design.
loads experienced by the seat and passenger in response to their crash decelFinally, a method is presented for determining the seat
eration pulses.
strength, spring stiffness, and deformation beyond the elastic limit required
Measurement of
to serve in a crash deceleration pulse of given description.
Spassenger decelerations in full-scale laboratory and crash studies shows that
the general principles presented in the report apply.

1,117
A PROPOSED CRITERION FOR THE SELECTION OF FORWARD AND
1959
Pinkel, I. I.
REARWARD FACING SEATS. A.S.M.E. Prep. (59-AV-28).
ABSTRACT; Some crash-deceleration records of NASA crash-research programme are
Computed
used' as a basis for estimating the relative merits of both systeL.s.
values of relative crash tolerance of the seating systems are used for the selection criterion. Numerous assumptions respecting the incidence of different
types of injury are made and the results are admitted to be very general.

Pinkel, I. I_.
60-63.

1960--- AIRCRAFT-SEATING-.---- Mechanic al Engineering ,- 82-(2>--

1,119

" 2,836

-

Pletcher, K. E., & S. S. Neely
1960
USAF EMERGENCY ESCAPE EXPERIENCE 1949-1959
(Paper, 31st Annual Meeting of the Aerospace Medic1 As•cciation, ALcriana
Hotel, Bal Harbour, Miami Beach', Fla., May 9-li, 1960)

t,120
Pletcher, K. E. & S. E. Neely
1961
USAF EMERGENCY ESCAPE EXPERIENCE--19501959
Aerospace Medicine 32(6):524-534, June 1961.
ABSTMACT: Ten years' experience of escape from USAF tactical aircraft are
reviewed in an effort to establish the actual hazards cor:.-cted with emergency
escape as opposed to those which experience has shown to be of less importance
than the amount of attention they have received.
The analysis makes use of
tables and graphs to show major accident figures for the period under study,
the role of escape in fatal accidents, the effect of ejection seat on escape
statistics, type of emergency precipitatin~g ejection, amount of terrain
clearance, aircraft attitude, difficulties initiating ejection and after
egress, water landing, and survival after ejection.
Two new developments in
escape are discussed:
rocket catapults and capsrles.
(Tufts)

1,121'
Pletcher, K. E.
1961
HUMLAN FACTORS'IN AEROSPACE PATt-t'.Aerospace Medicine 32(l):6-11, Jan. 1961.
ABSTRACT: The relationship between pathology and aircraft accident prevention
is discussed.' Some r!Iatively rare conditons are mentioned which are amenable
to both clinical and pathologic detection and which have been definite,
probable, or possible causes of either aircraft accidents or incidents:
thyroiditis, earcoidosis, latent malaria, and sickle cell disease.
Some
more commonly occuring ccnditions mentioned are Mnocardial infarction or
coronary insufficiency, cerebrovascular accidents, inhalation of noxious fomes,
stress and fatigue, smoking, frugs, and larval idiopathic and posttraumatic
epilepsy. The most conmon conditions st'ch as aeroembolism, hypoxia, and the
like also are mentioned.
(Tufts)
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Pogrund, R.S.
1962
PHYSIOLOGICAL ASPECTS OF TICE SPACEMAN.
In: Brown, K., and L.D. Ely. Ed.,
Space Logistics Engineering
(New York: John Wiley and Sons,
1962)
p.
55-135

ABSTRACT: 'The complexity of space logistics engineering for the comfort of'
the astronaut in a space vehicle is described as a function of mission
duration and of the operational requirements and performance capabilities
expected.
The following physiological parameters are reviewed: (1) vehicleinduced stresses (propulsion, noise, vibration, accelerations, zero gravity,
re-entry, emergency escape); (2) internal environment of the space capsule
(sources of oxygen supply, handling food, biological photosynthesis systems,
methods of carbon dioxide elimination, water and waste control, toxicological
considerations, temperature and humidity regulation);
(3) radiation hazard
shielding requirements, low-level chronic exposure hazard); and (4) psychological stress (isolation, confinement, and sensory deprivation)/
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Poppen, J.R.
1938
EFFECTIVENESS OF PNEUMATIC BELTS IN COUNTERACTING
ACCELERATION.
(Discussion.)
J. Aviation Med. 9.214-215, 233

1,124

Poppen, J.R.
1946
PILOTS ESCAPE FROM HIGH PERFORMANCE AIRCRAFT
INTERIM REPORT ON LIVE EJECTION FROM AIRCRAFT IN FLIGHT AT LAKEHURST,
(Naval Air Experimental Station, Philadelphia, Pa.)
N.J. ON 30 OCT '46
Dec. 194b.
ASTIA ATI 48167

The first live ejection from high performance aircraft was made
ABSTRACT:
Prior to the live
from a JD--i homhpr at 5000 ft with airspeed of 250 mph.
ejection from the bomber, 42 live ejections were made in the test tower using
powder charges and catapults to approximately duplicate the acceleration
expected, and 5 dummy ejections at 200-350 mph were made from the bomber.
The 28-ft chute attached to the seat failed on the live ejection and at
approximately 2000 ft the subject left the seat, fell 500 ft. and opened his
seat chute and made an uneventful descent.
The subjective reaction of the
subject are described and the cause of the failure of the 28-ft parachute is
explained

-
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Poppen, J. R.
1947
HUTMAN TOLERANCE TO ACCELERATIONS APPLIED FORM SEAT AND
HEAD DURING EJECTION SEAT TESTS.
(Naval Air Experiment-1 Station, Philad lphia, Pa.)
Rept. TED I.. NAM
256005, Jan 31, 1947.
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Poppen,, J. C.
1950
PROTECTIVE HELMETS-THEIR INTEGRATION WITH OTIHR EQUIPMENT.
J. Aviation Med. 21(5):414-418.
SU*IARY:
1. The impetus to the development of protective helmets is outlined.
2.
Methods of construction and general configuration of the more commonly
worn protective helmets are briefly described.
3.
The need for better integration between the helmet ard contiguous
equipment is defined.
4. The need for better integration of all personal equipment is emphasized.

1.,127
poppen, J. R.
1953
SOGE FACTORS INFLUENCING SEAT DESIGN LOADS.
(Eng. Dept., Douglas Aircraft Co., El Segundo, Calif.) Rept. ES-17277
Feb. 1953.

-1,128
Poppen, J. R.

1954

THE NEED OR DESIRABILITY OF FOOTRESTS ON UPWARD EJECTABLE

SEATS.
(Eng. Dept., Douglas Aircraft Co.,
June 1954.

El Segundo, Calif.)

Rept.

ES-17693,

4,129
Pcppen, John R. 1957 INTRODUCTION AND HISTORY OF THE AIRCRAFT ESCAPE PiOBLEX
The Journal of Aviation Medicine 28: 57-59, Feb., 1957
f scap e rom-aircra ft-starts--wi th-the--pa rac h ute-wh ich---------- ABSTRACT.--.Thl-e---f stit•y -o
was followed by the Martin-Baker upward ejection seat.
There are four physio-

I,
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logic aspects of the gravitational forces involved in ejection just as there
are for all gravitational forces in flying.
Research on the ejection seat has
been performed by all branches of the military services to determine the best
design criteria and to define the human tolerance factors
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Poppen, J. R.
1958
SUPPORT OF UPPER BODY AGAINST ACCELERATIVE FORCES
IN AIRCRAFT
J. of Aviation Medicine 29(l):76-84, January' 1958
ABSTRACT: There is increasing need for the direct support of the upper
part of the aviator's body against increasing vertical forces.
In a study
of the mechanical support and 'mass distribution of the upper part of the
body, principles are determined to be applied in the design of personal
.equipment to accomplish this support.
The objectives are (1) the reduction
of dynamic response between the upper and lover masses to lover the compressive impact loads on the lumbar spine, and (2) the use of greater
thrust, higher velocities arid higher trajectories in upward ejection seats.
Certain preliminary tests are reported which confirm the validity of the
principles defined and give promise that effective means of providing the
desired support can be foreseen.

1,131
F106A TORSO RESTRAIWT SYSTEM.
1957
Popperi, Modlin
(Radioplane Co.)Rept. No. AMM66,. April 1957

Preliminary Study.

j,132
Powers, E.E.
1945
VELOCITY AND ACCELERATION MEAS'RXMENTS OF PILOT
SEAT EJECTION CATAPULT.
(Army Air Forces Materiel Comnmand)
27 Nov. 1945.
ASTIA ATI 52658.

ABSTRACT:
Ultra high-speed motion pictures were made of four tests of the
firing of the pilot-seat ejection catapult in order to study the velocities
and accelerations involved when the ejection gun is fired.
A pneunatic brake
was used to preload the system, thus increasing the initial load, and the
catapult under initial bra-king loads of 1.2g, 1.6g and 1.9 g.
The motion
pictures were assessed for space-time-evaluation, and the values of velocities
and accelerations were plotted.
Acceleration curves show a fluctuation of
acceleration prior to reaching maximum acceleration.
It is recommended that
further tests be conducted to determine whether the fluctuation in acceleration is consistent.

" 2,840 .
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Preece, C.D.
Air Clues,

1960
BANG!
ARE YOU ALIVE?
14(6):176-180
March 1960

ABSTRACT:
Between January 1, 1953, and August 31, 1959, 168 RAF personnel
ejected, and of these 130 were successful.
The main purpose of this letter is not to analyse the unsuccessful cases, but
to pose a question.
Are aircrew given, and do they gi.e themselves, a fair
change when the occasion demands that they reach for the handle?

1,134
Pribil, R.F.
1956
HIGH-SPEED TRACK TESTS OF EJECTION SEAT AND PILOT'S
EQUIPMZNT, F-100 AIRPLANES.
TEST NO. 2.
(North American Aviation, Inc.)
Report No. NA-56-750-2
30 August 1956.

1,135
P 2rovost,

C. J.
1961
EMERGENCY RECOVERY OF GONDOLA PARACHJTE.
(Wright Air Development Division, Wright-Patterson AFB, Ohio)'
Note 61-4.
ASTIA AD 253 207.

WADD Tech.

SUMMARY: An 82.3-foot nominal diameter parachute system was modified' and prepared
for integration with the WADD Gondola III (Stargazer) in such a way that the
gondola and crew could be recovered.
By locatin- a 96-inch diameter ring 150 in-'
ches above the gondola's suspension attachment points, a telescope, mounted
directly on top of the gondola, could rotate freely on a 3600 axis, and a 1-inch
minimum clearance at maximum and minimum elevations could be assured.
Twelve
1/2-inch wide suspension risers have a maximum strength of 23,380 pounds.
The
parachute assembly will recover a gross load of 3,650 pounds at release air
speed of 40 knots from an altitude of 800 feet above ground.
More gross weight
tests should be conducted to determine the opening characteristics of the para(Author)
chute canopy at anticipated service altitudes.
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Putnam, V. K.
1959
SOME HUMAN ENGINEERING ASPECTS OF SEVERAL
UNCONVENTIONAL AIRCRAFT
(Paper
Fourteenth Meeting of the Flight Test Techniques and
Instrumentetion Panel, 11-15 May 1959, Athens, Greece)
(Advisory Group for Aeronautical Research and Development, Paris, France)
AGARD rept. no. 244
May 1959
ASTIA AD 243 008
Interest by the military services, notable the U. S. Army, in
ABSTRACT:
the potential of reatively high speed (compared to helicopters) aircraft that
have the capability of vertical take-off, has been sufficient to finance
the development, of experimental testbeds of several types of VTOL aircraft.
At the present time none of these aircraft has been sufficiently developed
and tested to permit a comprehensive discussion of performance, stability,
airframe dynamics and other objective tactors which require extensive ,
analysis. On the other hand.' several of these aircraft have been flown
sufficiently to permit observations to be made on subjective, or human
engineering characteristics such ascontrol, noise, downiwash effects, etc.
Thesc characteristics, which are readily apparent to the pilot and strongly
affect his opinion of the aircraft, are discussed.
(Author)

~
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Putt, D. L.
1952
TRENDS IN AIRCRAFT DEVELOPMENT AND RESEARCH
THE AIR FORCE
SAE Journil 60(3):43-44, March 1952'

--

IN

ABSTRACT:
Excerpts: "If there is one key word in our development effort today
that word is reliability.
The human mind and body cannot be relied upon in the
years ahead to participate adequately in combat flight operations.
"The attainment of greater reliability by automatic means is, of course,
the major trend.
It will increase the number of component parts in equipment
and emphasize the need for miniaturization.
"Recent development of the transitor, an electronic device about the size
of a grain of wheat, will result in the elimination of many vacu,,m tubes and
greatly accelerate equipment miniaturization, which will bring about a drastic
reduction of the size and weight of electronic gear having much greater reliability
and life."
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS

Q
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Quinnel, R.K.
1956 THE HUMAN COMPONENT IN EXTRATERRESTRIAL FLIGHT
TAC Surgeon's Bulletin (Langley AFB, Va.)
6(11): 1-24, Nov. 1956
See also: Medical Newsletter 29(4): 27-40 Feb. 15, 1957

ABSTRACT:
A general discussion is presented on the physiological stresses to
be encountered in extraterrestrial flight such as accelerations, vibrations,
cosmic radiations, and weightlessness. Within the cabin, control of pressurization, temperature, oxygen, carbon dioxide; and body odors is required, as well
as adequate illumination and presentation of the instrument panel.
Vision
outside the cockpit may be important only for psychological reasons.

1,13,9
Quinnell, R.K. 1957
Canad. Serv. Med. J.

THE HUMAN COMPONENT IN EXTRATERRESTRIAL FLIGHT
13(4): 245-258
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS
R

I,l140
Radio Corporation of America
1960 STUDY OF INSTRUMENTATION AND TECHNIQUES FOR
MONITORING VEHICLE AND EUIPMENT ENVIRONMENTS AT HIGH ALTITUDE.
INSTRUMENTATION AND MONITORING TECHNIQUES.
(41right Air Development Center, Wright-Patterson AFB, Ohio) WADC TN 59-307
June 1960
ASTIA AD 268 090

ABSTRACT:
Instrumentation techniques are presented which are available within
the state-of-the-art; an instrumentation system is proposed for the monitoring
of high-altitude environments encountered by typical vehicles.
The high
altitude environmental effects on typical vehicles and equipment are sunmmarized.
The present airborne-instrumentation state-of-the-art is presented for, measuring
temperature, pressure, &train, vibration, acceleration, radiation, meteorite
detection, and acoustic noise. A feasible instrumentation system is discussed
for monitoring these deleterious environments.
(Author)
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Radke, A. 0.
1956
THE APPLICATION OF HUMAN ENGINEERING DATA TO VEHICUIAR
SEAT DESIGN.
No. 117.
(Bostrom Research Laboratories Publications, Milwaukee, Wisc.)
ABSTRACT: A detailed report including graphs and picutres of vehicle seat
with the areas of position, posture, static comfort and vibration isolatio
integrated into the final design.

1',
142
Raeke, J.W.
1959
IMPACT PROTECTION CHARACTERISTICS OF FLIGHT HE
(Pap!r, Meeting of Aero Medical Association, Statler Hilton Hotel,
Los Angeles, April 27-29, 1959)
ABSTRACT: This study represents an attempt to determine the impact protec ion
characteristics of three types of flight helmets.
Tests were conducted at a
constant impact velocity of 17.6 ft/sec. and at three impact energy levels

"
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-

60, 107.5 and 136.5 ft lbs.
Peak resultant acceleration, rate of onset of
acceleration, energy absorption efficiency and in several cases impact stress,
were determined either directly or indirectly.
High speed motion pictures of
helmet shell deformation augment the afores.entioned quantitative data.
Results
show that even under the relatively mild test conditivns each helmet type
displayed at least one undesirable characteristic.
The impact response of each
helmet type could be significantly improved by relatively minor design or fabrication changes; however, the test as a whole points up the need for a set of
minimum acceptable performance standards. (J. Aviation Med. 30(3):199, Mar. 1959'

1,143
Raeke, J.W., W.R. Santschi & J.F. Hegenwald, Jr.
1962 ALTITUDE EVALUATION OF
THE XB-70 ESCAPE CAPSULE
Paper: 33rd Annual Meeting of the Aerospace Medical Association, ChalfonteHaddon Hall, Atlantic City, N.J., April'9-12,•,1962
ABSTRACT: The B-70 escape capsule represents an advanced and sophisticated method
of providing crewmembers with emergency pressure and respiratory protection
in addition to escape capability.
The capsule will maintain a minimum pressure
level of 5 psi (27,000 feet) and is pressurized with a 60% oxygen-407. nitrogen
gas mixture to'maintain a sea level equivalent oxygen partial pressure.
The
-capsule was extensively evaluated in the altitude chamber to insure adequacy
and reliability of operation.
Human subjects were exposed to 10-second decompressions from 8000 to 50,000 feet with encapsulation being initiated at approximately 43,000 feet on warning light actuation.
Rapid recompression inherent in
capsule pressurization was also evaluated as was the rapid decompression resulting
from capsule door seal deflation preparatory, to egressing from the capsule at
40,000 feet.
All aspects of capsule operation at simulated altitude are discussed
including biomechanics of capsule operation, noise levels, recompressiondecompression rates and respiratory and pressure adequacy.
Physiological data,
such as EKG and arterial blood oxygen saturation are examined in relation to
•lmjlated emereency pressure environments.

1,144
RAF Physiological Research Unit
1941
FLIGHT TESTS ON FRANK'S HYDROSTATIC
SUIT.
(RAF Institute of Aviatic., Medicine, Franborough)
FPRC JIo. 339.
30
July 1941..
ABSTRACT: Four subjects tested FFS in planes.
They reported that the suit
caused no severe discomfort or incovenience in climbing in and out of planes.
Vertigo occurred when looking back under 6 "g".
Complete visual protection was
obtained up to 8 to 9 "g" for about 10 seconds.

-
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RAF

1941
Physiology Lab.
Report No. 339a,
,F.P.R.C.

FRANKS' SUIT: PROGPESS
October 1941

1,146
LETTER FROM RAAF FLYING
196L
RAAF Flying Personnel Research Committee
PERSONNEL RESEARCH COMMITTEE TO AIR LIAISON OFFICER, AUSTRALIA HOUSE
WAM-101-1, FPRC No. 358 (b)
1941.
3 OCT.

ABSTRACT:

Reports that Cotton suit gives protection up to 9 to 10 "g",

1,147
RAF

AIR MINISTRY PAMPHLET NO. 141.
1942
Franks Flying Suit--Mark II.
(1st Edition, 1942)
10 Aprii 1944.
et al.
Cited Kennedy, W. A.

1,148
DEVICES FOR PROTECTING PILOTS FROM THE
1942
RAF Physiological Lab.
WITH PARTICULAR REFERENCE TO TRIALS OF THE
ACCE11RATION
EFFECTS OF HIGH
(Farnborough) FPRC No. 498, 20 Nov. 1942.
,FRANK'S SUIT.
ABSTRACT: At 8 "g", 250,rui Hg aortic blood pressure is needed for clear
The heart has difficulty in contracting against
vision at 20 "g", 625 mam.
even 200 nmn Hg.
Service trials of FFS in planes show one to two "g" increase in tolerance.
Farnborough experimental trials always show 2 "g" increase, often 4.5 to 8 "g"
increase with experienced subjects when 3/4 to 1 3/4 gallon; of water are
used in the suit.
,anger of pilot's
Thi
Pilots complain of loss of "feel" when wearing suit.
It is recommended that pilots not be
exceeding "g" load of plane is evident.
protec'ted beyond 6 "g" and that FFS never be used in planes not cleared for 9
Advantages of FFS is that pressure gradient is produced automatically and
-independently of any external control.

-
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RAF,

Physiological Laboratory 1942 DEVICES FOR PROTECTING PILOTS
FROM TIHE EFFECTS OF HIGH ACCELERATION WITH PARrICULAR REFERENCE TO TRIALS
OF THE FRAKS SUIT.
(R.A.F. Physiological Laboratory) F.P.R.C.
498
(National Research Council, Canada)
Report #C-2853, 20 November 1942.

ABSTRACT: A brief review is made of the physiology of blackout and the
principle of protecting man against it by prevention of venous pooling.
The
Franks suit is now developed to a state where large scale production is
possible.
It is the most effective anti-G device available.
It is felt
that the use of Franks suit should be considered not only on account of the
Absolute G th-eshold achieved but also the gain in fighting efficiency at
4 - 5 G. It is clear from the trial reports that all users of the suit are
struck by the comfort ease of control and norvality of vision under G values
which without the suit are tolerated but with some impairment of efficiency.
If the suitj are widely used the additional strain placed on the heart will
need careful observation.
The suits should not be used except in aircraft
cleared to at least 9 G.

1-,150
RAAF, Flying Personnel Research Cotmmittee 1942 NOTE OF PROGRESS OF THE
PNEUMODYNAMIIC SUIT.
(EXTRACT FROM AUSTRALIAN FLYING PERSONNEL RESEARCH
CO11kITTEE REPORT, F.R. 27) FPRC Report 4 07-a, December 1942.

1,151

RAAF,

Flying Personnel Rese rch Committee
1943 TRAINING AND SELECTION OF
AIRCREW FOR SPECIAL D IES, ON THE EFFECTS OF HIGH "G" AND THE USE OF
C.A.A.C. SUIT.
Min. Clrmm. Anti-G Problems Research, Appendix A,
FPRC, RAAF - FR 49, 15 June 1943.

b,152
Randall, F.E.
1944 PRONE
SITION
(U.S. AAF Materiel Center,
nginecring Div., Aeromedical Laboratory)
Memo. Rept. ENG-49-695 32P, 25 Feb. 1955
ABSTRACT:
Beginning with a base platform a series of testb was run on the
best positions.
It was fou d that a variable adjustment for the chest offered
the best*--rotcession to indi idual likes and dislikes.
Comfort was a function
of liking the position plus time spent in the given Position.
Periods up to
one hour were spent without undue fatigue, providing a head sling was provided.'
Thus, an adjustable head sling was rigged to aid the individual in holding the
head in such a position as 1olook forward without undue strain on the dorsal

-
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wells should be provided.
It was clearly demonstrited that pads or
neck muscles.
to aid the individual in holding the
Thgs,ad adjustable head sling was rigged
strain on the dorsal
head in such a position as to look forward without undue
wells should be provided
It was clearly demonstrated that pads or
neck muscles.
variable 'adjustments of the chest allowed
to take weight off the patellae. The
in
of 1, 2, 3 and 4 inches. A 100 rise
sharp rises of the upper chest region
flight.
of
The legs lay in the plane
the long axis of the' trunk was provided.
1,153
SQUADRON LEADER
RIAAF, Flying Ve--ý,nnel Research Coumittee 1945 EXTRACT FROM
SUITS)
NPIITrYRE'S U.K. REPORT (SUGGESTIONS TO IMPROVE PRESSURE
Unit,
Min. Acceleration Section. No. 2 Flyini Personnel Research
1945.
FPRC, RAAF - FR 102, 15 January
Appendix A.

1,154
HUMAN DIMENSIONAL REQUIREMENTS FOR SEAT EJECTION
1945
Rtandall, F. E.
(Aero Medical Lab.)
Appendix 20 to Lovelace, W. R., E. J. Baldes, & V. J. Wulff, The Ejection
Seat for Emergency Escape from HighSpeed Aircraft, ATI No. 7245

1 , 155
Randall, F., A. Daman, R. Benton, and D. L. Patt
.MILITARY AIRCRAFT AND PERSONAL EQUIPMENT.
June 1946.

HUMAN BODY SIZE IN1
1946
US AAF TR No. 5501.

1,.156
Randall,

F. E.

1946

SEAT COMFORT.

Mech.

Eng"

3:1-3.

1.,157
AIRCREW INDOCTRINATION IN THE AIR FORCE
1954
Randel, H. W. & J. E. Ward
PARTIAL PRESSURE SUIT AND ACCESSORY EQUIPMENTS.
J. Aviation Med. 25:637-650, Dec. 1954.
The protective outfit -for-high- flights used-by the US.AF.-are
........ ABSTRACT.: --Lhe K-1 Helmet, the T-1 Emergency Partial Pressure Suit and the C-1 Automatic
Oxygen Assembly with high pressure oxygen bottle.

I
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In an emergency, inflation of the suit and delivery of oxygen under pressure
The
The fully inflated suit causes moving limitations.
occur automatically.
effect, together with the fatigue caused by the pressure breathing, limits
iearing of the inflated suit to brief periods. Also the manufacturing of the
quit is described.
The material is nylon-cotton of light weight which are porous
hnough for adequate ventilation.

1,158
Range, R.W.
1944 SANITARY PROBLEMS IN TRANSPORTING THE SICK AND WOUNDED BY
AIR (PART 6 OF 6 PARTS)
(HYGIENISCHE FRAGEN BEIM KRANKEN - UND
VERWUNDETENTRANSPORT MIT DEM FLUGZEUG)
ASTIA ATI 59290
ABSTRACT: Sanitary problems in transporting the sick and wounded by air are
discussed and illustrated by describing the Ju-52 ambulance airplane, which has
a capacity of 15 wounded and 4 crew members.
The airplane was equipped with
litters, safety belts, medical instruments, bandages, and oxygen tanks, as well
as lavatory facilities and bed pans.
The temperature of the cabin, which was
sound-proofed against engine noise, was regulated according to the need of the
sick. Facilities for hot and cold beverages for the wounded were provided.
Patients infected with contagious diseases were not allowed to be transported
with other sick or wounded.
No dogs or other animals were allowed.

1.,159
PHYSIOLOGICALBIOCHEMICALIAND ANATOMICAL
1951
gaulaton, B. 0., & C. F. Lombard
TO PILOT POSITION IN HIGH SPEED
RELATIVE
BODY
EFFECTS OF ACCELERATION ON THE
Calif.) Final Rept. M-35-51
Southern
of
Univ.
Med.,
(Dept. Avia.
AIRCRAFT.
10
July
1951.
to
Aug.
31,
1950)
(Apr. 9, 1946

1,160
DEVELOPMENT OF A FLYING HELMET AND OF A PROTECTIVE
1953
Rawlins, J. S. P.
HELMET.
(Flying Personnel Research Committee, Gt. Brit.) Rept no. FPRC 847,
Aug 1953 19 p.
AD 30 749
Summary: A new protective helmet was designed which uses four layers of continuous filament nylon with an extra layer 2-inch wide coronally across the
forehead and another wedge-shaped layer extending backward over the frontal
area, and with a final layer of staple weave on the outside. An inner padding
of 3/8-inch layers of medium-and soft-density polyvinyl chloride comented
together is provided for the frontal region. The harness is made of nylon tape
of 1000-lb. breaking strain which has the property of stretching under tension.

"-2,849-

A flying or inner helmet is designed (Type-F) which incorporates noiseexcluding capsules. A flat telephone comparing well with the Type-32 was.
found acceptable for use with the helmet. A smaller, lighter telephone is beirs
investigated. A connecter will be provided which is covered with conventional
braided cotton insulation and leaves the helmet at the rear. A new oxygenmask clip' 'is described which permits easy attachment and detechment with one
hand. The helmet was subjected to wind' and impact tests as well as actual
service trials. Results indicated that the inner helmet was intirely satisfactory; the outer helmet was satisfactory from the point of view of shape
and weight, but deficient as far as accuracy of fit was concerned. Results of
study of both head sizes and helmet sizes indicated tha, owing to shrinkage
during casting the outer shell in manufacture, differences as great as 0.5 inch
in diameter were present.

1.,161
Rawlins, J. S. P.
1955
UNDERWATER ESCAPE
Flight'Deck, Winter Issue

1,162
Rawlins, J.S.P.
The Lancet,

1956
DESIGN OF CRASH HELMETS.
6 Oct. 1956

ABSTRACT: Most present-day crash helmets are based not upon scientific theory
but upon established lines which have resulted from mis-interpretation of the
mechanism of head injury.
When the physics of head injury are studied, it is immediately clear that a
theoretically sound helmet is neither difficult to design nor necessarily expensive to manufacture.
Although the shape and details of a properly designed crash helmet may vary with
the purpose for which it is intended, iLa basic properties will always be the
same-resistance to penetration, resistance to deformation, reduction of' accelera.
tions, and absorption of kinetic energy.

1,163
Rawlins, J.S.P.
1956
INVESTIGATION INTO PROBLEIS OF ESCAPE FROM A SUBMERGED
N-139 AIRCRAFT.
(Inst. Aviation Med., R.A.F., Farnborough) FPRC Rept. No. 994, Dec. 1956.

______
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"Rawlins, J.S.P.

1958

UNDERWATER EJ•fCTION.

Flight (8 Aug 1958):,

195-196.

practical invesABSTRACT: This article gives a.factual account of a series of
use
particular,
in
tigations into methods of escape from submerged aircraft ,-

offiof the ejection seat in aiding such escapes. Sometimes as a result of
particithe
of
modesty
cial secrecy, but often because of the reticence and
pants, hazardous experiments of this kind go unpublizied.

1,165
A SYSTEM FOR ESCAPE FROM SUBIMRGED AIRCRAFT.,
1961
Ralins, J. S.
2:197-200, Dec. 1961
(Parts)
Aero
Aeny Ned.

1,166
Rtwlinw, J. S.

1963

A SYSTEM FOR ESCAPE FROKM SUBMERGED AIRCRAFT.
32:73-75, Feb. 1963.

1,167
THE PERCEPTION OF THE VERTICAL. XLa.. THE
1951
Ray, J. T., & J. I. Niven
(Naval School
POSTURAL FRAMES OF REFERENCE.
TO
POINT OF SHIFT FROM VISUAL
of Aviation Medicine, Pensacola, Fla.)

Proj. NM 001 110 500.21.,

8 Feb.

1951

1,168
URINE COLLECTION AND DISPOSAL DEVICE FOR PRESSURE SUIT.
1961
Redden, R. J.
Contract AF 33(616,)7344, Proj.
Corp., Dover, Del.)
Latex
(International
7164; ASD TR 61-329; ASTIA AD-267 150; Aug. 1961
The design, fabrication, and testing of a urine co'llection and disposal
ABSTRACT:
system, to provide a means to remove urine from within a full pressure suit during
long periods of use, in a weightless environment, and to provide a means of
The prototype system-- -......
sampling each individual specimen of urine, are discussed.
urine within the suit,
the
collect
to
urinal
(l)-a
c'Nnsists of three basic parts:
(3) a collecting
and
suit,
the
from
urine
the
of
removal
(2) a valve to allow
program
testing
The
urine.
the
of
disposal
for
provide
to
valving
bag with
far-as
as
objectives
design
the
to
conformance
checking
of
means
a
provides
posibe in --the presence-of gravity. Tests were performed both with and against
Some of the components, designed for optiimm performance in a weightless
gravity.
Weightless tests
condition, could be adequately tested only under that condition.
(AUTHOR)
were not conducted.

-

2,851

-

1,169'
Reed,

N.W.
1949
REDESIGNED PILOT'S SEAT (105-9533904) ULTDIATE STRENGTU
TEST-MODEL L-13 (LIASON) AIRPLANE.
(Consolidated Vultee Aircraft Corp.,
San Diego Div., Calif.) ASTT.A ATI-80029, August 1949

ABSTRACT: An ultimate strength test was conducted on the redesigned pilot's
seat of the L-13 liaison airplane.
The seat was attached to tubular supports
by means of wedjit brackets welded to a steel plate fastened to the jig
After appliLoads were applied in increments of 15% up to proof load.
bed.
cation of proof load, the load was removed to read permanent set deflections
The seat was then loaded in
and to look the seat over for visible set.
The seat withstood the specificaincrements of 10% to design ultimate load.
tion loads satisfactorily and is therefore considered structurally adequate,-

a,170
Rehman,

1.
(U.S.

1962
MULTI-DUTY HELMET
Patent 3,030,627, April 24,

1962)

ABSTRACT:
A multi-purpose helmet is described and illustrated which is adapted
to be fitted to the individual head.
It is composed of both rigid concave and
resilient'flexible concave members.

1,171
Reihm, H.D. Jr.,
1962
HELMET IMPACT TESTS.
(Aerospace Medical Research Laboratories, Wright-Patterson AFB,
MRL-TDR-62-19.
April 1962.
ASTIA AD 283950
ABSTRACT:

Ohio)

Several helmets, designed and tested to determine which'shell

thickness and which type of suspension afford maximum protection during high-

energy collisions and provide comfort during normal use, are discussed.
There
are many factors Which influence the design of a satisfactory crash helmet;
however, a combined analysis of three of its basic proper ties-reduction of
acceleration, reduction of the rate of onset of acceleration, and the absorption of kinetic energy.is sufficient to reveal the relative performance of each
helmet design. Tests which determine these basic properties are discussed.
An analysis of the data correlated in graphic•l form shows an optimum helmet
thickness and most satisfactory suspension system of those studied.

"
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1,172
Reininger, E., E. T. Carter and others
1958
CARDIOVASCULAR EFFECTS OF A
PRESSURE SUIT ON THE DOG.
WADC TR 57-700; ASTIA AD 155 662.
,ABSTRACT: The purpose of this study is to evaluate the efficiency of a
specially constructed altitude suit for dogs.
Thirteen animals were fitted
with this suit and four of them served as controls.
Control experiments
were differentiated'solely by the preclusion of pressurization of the suit.
Physiological evaluation of this pressure suit was accomplished by observing
the general hemodynamic effects of the device when activated.
It was observed that even while the animals were at ground-level, pressure breathing
with this particular suit resulted in a marked depression of cardiac output.
This effect was associated with a decrease in systemic blood pressure and a
rise in central venous pressure.
It also appeared that, in spite of fairly
efficient application of counterpressure over the torso, poor pressurization
of the neck and limbs probably limits and general efficiency of the suit.
Certain modifications of the suit were recommended to improve its effectiveness as a' counter-pressure garment., (Author)

1,173

IRE,

Inc.

1959

A PROPOSAL FOR RESEARCH AND DEVELOPMENT IN THE COMBINED

ACCELERATION-VIBRATION PROBLEM, PARTICULARLY FOR CREWMAN PROTECTION IN
SPACE VEHICLE SEATING SYSTEMS
(REM. Inc., Portland, Oregon)

Letter,#311.

23 July 1959.

1,174
Renbourn, E. T. and H. C. W. Stockbridge
1961
MENT PHYSIOLOGICAL RESEARCH ESTABLISHMENT.
Jan. 1961.

WAR OrFICE CLOTHING AND EQUIPErgonomics (London) 4(1)73-79.

1,175
Rex,

Martin A. '1960 FINAL SUMMARY REPORT ENGINEERING AND FABRICATION SERVICES
FOR FREE FLIGHT TESTS OF AIRCRAFT CATAPULTS
(American Machine & Foundry Co., Niles, Illinois for Frankford Arsenal, Philadelphia 37, Pa.)
Contract DA 11-022-507-ORD-3049 AMF Project MR1098,
May, 1360, ASTIA AD 238 141

ABSTRACT:
The engineering and fabrication services program was provided by the
American Machine & Foundry Company under contract for Frankford Arsenal.
The
program was broken down into four verntures-ame17_,
enture_N•__tees~igr_
and Assembly of a Parachute Recovery System for Tests Seats:
Venture No. 2,
the Design, Modification, and Assembly of three Catapults T18 with cartridge
for each; Venture No. 3, The Design and Fabrication of three Free-Flight Test
Seats; and Venture No. 4, the Performance of a Test Firing Program using the
Catapul.t T18 and the Rocket Catapults.

/
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Reynolds, John P.

1951

TESTS ON GUN, DELAYED FIRING, DRAG PARACHUTE EJECTOR,

& EJECTION SEAT - AND APPENDLXES-A AND B - MEMORANDUM REPORT
Air Force Base, Dayton, Ohio)
,(Weapons Components Div., Wright-Patterson
2
632
116
ATI
ASTIA
Serial No. WCEE-672-145B3-

ABSTRACT:

and perforThis is a report of tests co-iducted to check the operation

by Picatinny
mance of the delayed firing, drag parachute ejector gun submitted
seat.
ejection
the
on
use
for
Arsenal on Contract (33-038)-49-1969-E

1,177
INCREASED SKELETAL MUSCLE ACTIVITY
1962
Rhein, L. W. & E. R. Taylor
(Aeronautical Research Lab., Holloman AFB, New
FOLLOWING IMPACT.
Mex.) Report No. ARL-TDR-62-26, Dec. 1962.
1,178
EFFECTIVENESS OF EJECTION SEAT TRAINING WITH SPECIAL
iqw
Rhoads, C. S.
(Richardson, Bellows, Henry, & Co., Inc.)
REFERENCE TO SDC DEVICE NO. 6EQ-2.
ASTIA ATI 91 514.
Technical Rept. 1.o. SDC 383-5-1.
ABSTRACT: Investigations were made of the effectiveness of an indoctrination
program and the relative effectiveness of the SDC Device no. 6EQ-2 and the
Research Tower in improving pilot attitudes toward the use of ejection seats.
The indoctrination program comprised a lecture by a flight surgeon, a trainThe Re-,
ing film, and ejection on either the Research Tower or Device 6EQ-2.
search Tower, developed in England, consists of a typical ejection seat which
traveis upward 45 ft. or more on a 100-ft. rail when a standard ejection carDevice 6EQ-2 was designed to be mobile,
tridge is exploded beneath the seat.
reduce ejection-seat travel to 12 ft., and provide procedural training by inThe attitudes of 82 Navy and Marine pilots toward
cluding a dummy cockpit.
the use of the ejection seat were measured by a questionnaire survey before
and after ejection-seat training., One group received training on the Research
Similar pretraining data for a group
Tower and the other on the SDC trainer.
The 2 training devices proved
of reserve pilots were used for comparison.
In general, the attitudes expressed toward the use of the
equally effective.
Howejection seat were more favorable after the training program than before.
A copy
or no change in the more personal attitudes was noted.
ever, little
of the attitude questionnaire is included.

1.,179
REPORT ON HOOD AND HATCH UNDERWATER
1956
Rhodes, R. P., & R. G. Gilbert
Co.) Sept. 1956
Aircraft
Havilland
(de
TRIALS.
JETTISON
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1,180
Richards, M. A.
1962
ANALYSIS OF A HIGH SPEED ENCAPSULATED SEAT CREW ESCAPE
SYSTEM FOR ZERO SPEED AND ZERO ALTITUDE CAPABILITY.
(Weber Aircraft Corp.,
Burbank, Calif.) Contract AF 33(616)7923;,Proj. 1362; ASD TDR 62-242;
ASTIA AD-284 455; Aug. 1962
ABSTRACT: The equations of motion for six degrees uf freedom of a high speed
encapsulated crew escape system were developed and formulated into the analog
computer.
The computer study revealed bad lateral response primarily due to
downstream divergence effects on the towed drag body stabilizer.
Longitudinal G
loads were marginal or unacceptable at 800 kn E. A. S. depending on Mach number.
Lateral G loads in the transonic range were generally severe and not acceptable.
h thrust to c.g. misalignment of 1.5 in. caused erratic trajectories at low speeds
'ut was negligible at high speeds.
An improved system employing a flat platyrrhin
forebody with longitudinal and lateral spoilers coupled with two downstream
surfaces that behave like lateral afterbodies was introduced.
For improving
thrust "self seeking" nozzle sensitive to coriolis acceleration of the rocket
-exhaust was proposed.
A technique for estimating human tolerance limits to
simultaneous longitudinal and lateral acceleration was developed.
(AUTHOR)
1,181
Richardson, Bellows, Henry and Co.
1950 EFFECTIVENESS OF EJECTION SEAT
TRAINING WITH SPECIAL REFERENCE TO DEVICE 6-EQ-2
(Office of Naval Research. Special Devices Center, Port Washington,
N..TRl•port no. 383-5-1, November 1950.
1,182
Richter, C.
EFFECT OF FORCES ON A CATAPULT SEAT: MEASUREMENTS MADE IN
THE RICH-SPEED WIND TUNNEL OF THE D.V.L. (Kraftmessungen an einem
Katapultsitz im Hochgeschwindigkeitswvndkannel der D.V.L.)
ASTIA ATI 51053
ABSTRACT: A model of a seat with pilot on it was tested in a wind tunnel to
determine air forces, air moments, and the influence of the Mach number in
order to furnish data for the calculation of the flight path and the twist
oment of the sea t after it has been catapulted.
A-forward twist has to be
avoided because in this position, high accelerations can not be endured by
the human body.
The scale of the model was 1:3 with four different prolongations of the back
rest. Lift resistance and moment were measured at various angles of rotation
and at various Mach numbers.
Schlieren pictures were taken at the highest
Mach numbers.
Contrary to the lift
and resistance, the twist moment is largely dependent upon the prolongation of the back rest.
At high Mach numbers,
the moment is influenced favorably, the lift
is not influenced, and the
resistance increases rapidly after ?,0 0.7. At large angles of rotation, the
prolongation of the back rest does not influence the aerodynar':. forces
considerably.
The aoment was positive, i.e., twisting in a favorable sense at
all rotation angles and velocities only at the largest back rest prolongation.
Secondary drive and resistance moderately increase with prolongation.
The
influence of the Mach number did not smanifest itself clearly.
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PHYSIOLOGISCHE BETRACHTUNGEN UEBER DAS SITZKATAPULTIEREN
1940
'Richter, H.
(Physiological Analysis of the Effects of Catapulting by an Ejection Seat)
July 1940. ASTIA ATI 60910

ABSTRACT: The physiological effects of catapulting flying personnel by
means of an ejection seat from the He- 2 8 0 jet fighter were investigated.
Possible injuries
The seats were released at accelerations of 10 and 12 g.
are compression of the spinal column, brain concussion, hemostatic effects,
Cardiograms were taken before the seat was
and injuries to the inner ear.
In order to
catapulted, during ejection and after the seat was stabilized.
of the
catapult
the
avoid possible bodily injuries, it is recommended that
accelerawhich
in
position,
prone
in-a
pilot
the
with
ejection seat be made
tions up to 16 g can be endured without ill effects.

1,184
SCHUSSVERSUCHE MIT DES KATAPULTSITZ
1940
Richter
'(Ejection Seat Test) Oct. 1940. ASTIA ATI 51210
An evaluation was made of ejection tests with a German Heinkel
ABSTRACT:
catapultseat, and the method is given for determining the piston pressure,
friction, acceleration and velocity. Graphical data represent ejection
altitudes dependent on the piston pressure and the maximum acceleraticns
acting on the catapult seat. At a known weight of the occupied catapult
seat and the minimum ejection height expected, the minimum piston pressure
and the acceleration acting on the body can be determined.

1,185
Richter,
(Erm
Civi
Tran
The
AT

1945
CATAPULT SEAT He 280
.,
tr. J.B. Bateman
t Heinkel Flugzeugverke G.m.b.H., Seestadt Rostocki Research
ion) V.B. 3009, Pages A-17156 to A-17186, 21 Oct. 1940.
lated as Appendix 8 to Lovelace, W.R., .E.J. Baldes, & V.J. Wulff,
lection Seat for Emergency Escape from High-Speed Aircraft
ATI No. 7245

ABSTRACT: The investigation dealt with the following subjects: i) Testing
2) Tests on rapid opening
of the ca apult cylinder (drawing No. 280.101-25)
3) Tests on compressed air cylinder with
valve, dr wing No. 280.101-26.
4) Experiments on ejection of
reservoir attachment, Drawing No. 280.101-14.
sand bags from mockup He 280 (high speed moving pictures and indicator diagrams)
51 Seat ejections with human subjects on the inclined track (high
speed mov ng pictures and indicator diagrams) together with various types of
(Author)
measuremett of acceleration and electrocardiograms).

/
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Richter, H., tr. J.B. Bateman
1945
EJECTION EXPERIMENTS WITH THE
CATAPULT SEAT (Ernst Heinkel Flugzeugwerke (Seestadt Rostock) Research
Division) V.B. 3009, Appendix 2, Pages A-17138 to A-17155, 7 Nov. 1940.
Translated as Appendix 9 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Election Seat for Emergency Escape from High-Speed Aircraft
ASTIA ATI 7245

ABSTRACT: Following upon the ejection experiments with sandbags, ejections
of human subjects were undertaken with the cooperation of Professor Wacholder
of the Physiological'Insti-tute, University of Rostock, and his assistant
Doctor Aeffner.
We made two experiments with Mr. Voss (VSA) and Mr Wegner
(Statik); both subjects were ejected, the first at 12 and the second atO1 g.
In each case electrocardiograms were recorded with electrodes on the right
and left wrists.
The, procedure was first, to record the heart beat before
ejection, then during ejection, and finally once again some time after the
completion of the ejection. The electrocardiograms obtained are recorded in
Figure 5.
Here, having discussed the matter, with Professor Macholder, I
wish to bring together a statement of all the processes which might cause
injuries of any kind to experimental subjects in this work:
1) Compression

L,187
Rickards, M. A.
1957
A STUDY OF THE UNSTABILIZED AFT-FACING EJECTION SEAT.
(Weber Aircraft Corporation, Burbank, Calif.) DR 5609
1.,188

Rickey, K. L. and T. W. Temple
1962
RESEARCH ON AN ELECTRONIC INSTRUtENTATION SYSTEM FOR TESTING EMERGENCY CREW ESCAPE SYSTEMS (Technology, Inc.,
Dayton, Ohio) Contract AF 33(616)7440; Proj. 1360, ASD TDR 62-628,
Aug; 1962, ASTIA AD-286 831
ABSTRACT:
A complete instrumentation system is presented for testing escape
capsules ejected downward from a test vehicle traveling at sipersonic speeds
ý&nd high altitudes. The capsule, which containes an instrumented 95th percentile dummy, is installed in an inverted position in the test vehicle, a
modified MB-I Pod, carried by a B-58 aircraft.
Instrumentation systems are
located in both the pod and the capsules.
Instrument readings and the ejection
sequence are recorded photographically in the pilot's station. A ground
support console for ground checkout of the systems and an instrumentation
trailer for "quick-look" receiving station capability were also developed.
(AUTHOR)

-

2,857 "

'1,189
FROM SPACE
Riddell, Y.R. & R.W. Detra 1959 RETURNING ALIVE
Mass.)
(Avco Mfg. Corp., Avco Research Lab., Everett,
deceleration, hert,
ABSTRACT: The paper discusses three problems of re-entry:
and pure drag
gliders
Hypersonic
(CARl)
and terminal landing conditions.
advantages over
inherent
The drag vehicle has
re-entry vehicles are compared.
observed.
generally
the hypersonic glider whihh are usually not

L, 190
1960 PILOT ACCELERATION PROTECTION IN THE INTEGRATED FLIGHT
CAPSULE (Chance Vought Aircraft, Inc., Dallas, Texas) CVA EOR-12843,
31 March 1960.

Risinger, B.W.

1.,191
DES'GN - A
Ritchie, M.L., C.A. Baker 1957 PSYCHOLOGICAL ASPECTS OF COCKPIT
AF 33(616)-3000,
No.
Contract
AML)
&
Illinois
SYMPOSTITM REPORT (University of
No. AD-1180'9
ASTIA
1957,
April
71556,
TR 57-117, proj. & task: 6190-71573,
of the WADC symposium rk
ABSTRACT: This report contains the papers and discussions
the Psycbological Aspects of Cockpit Design, which was held October 24, 25, 1956.
Seven papers were presented which represent in-service and contractor efforts in
In additi,".
the Air Force and the Navy programs to improve flight instrumentation.
to these papers a panel discussion was held on each of three subjects: "Problems
dnd Methods in Cockpit Research", "Problems and Methods of Whole-Panel Flight Evslia-•ion
and "Whole-Panel Design Objectives to be met in Future Aircraft."

4,192
REPORT OF PROJECT NR AB 3959 "USER TESTS OF THE SNAP
1960
Roberts, J. F.
(Army Airborne &
FASTENER, STATIC LINE, CARGO PARACHUTE, DEVELOPMENTAL".
1960
17 Oct.
Electrorticr. Board, Fort Bragg, h. Carolina)
(a) The Snap Fastener, Static Line, Cargo Parachute, Developmental,
CONCLUSION:
(b) The
is suitable for use with cargo parachutes and air delivery systems
for
unsuitable
is
Developmental,
Parachute,
Cargo
Line,
Snap Fastener, Static
use with personnel parachutes.
(a) That no further consideration be given to Snap Fastener,
RECOMMENDATIONS:
Static Line, Cargo Parachute, Developmental, in its present state of development
(b) that a snap fastener suitable for use with personnel parachutes, cargo
(AUTHOR)
parachutes, and air delivery systems be developed.
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Roberts, K. A.
1961
SAGA, Oct. 1961.

WE CAN BUILD A CRASH-PROOF CAR.
Pp. 17-21; 91-93.

ABSTRACT: This article contains a detailed report and illustrations of a
"Magic Bumper", seat belt, and "Ensolite" which Professor James Ryan claims
could prevent one-half of all injuries and deaths suffered in automobile
accidents every year. The "Magic Bumper" absorbs collision shocks by hydraulic
device and would cost less than fifty dollars a car installed. The seat belt
adjuster allows passengers complete freedom of movement but cinches tight upon
any impact.
Unbelievable "Ensolite" 1-inch cushioning, proposed for padding
inside cars, can absorb bouncing raw eggs without cracking them.
1,194
Robertb,, L. B. & W. E. Mann
1945
SEATS FOR TRUCKS (4x4) 1.'4 TON (PEEP)
(Armored' Medical Research Laboratory, Fort Knox)
Project #5-12,
February 1945.

1,195
FLIGHT TRIALS OF C.A.A.G. SUIT.
n.d.
Robertson, K.V.
FPRC, RAAF -FR 97
(Report, Cous.. Flying Personnel Research)

1,196
Robertson, S. H., W. H. Shook & J. L. Haley, Jr.
1962
CRASH INJURY
BULLETIN: MODIFICATIONS TO THE PASSENGER SEAT BELT TIEDOWN ATTACHMENTS
IN THE U. S. ARMY HU-I SERIES BELL IROQUOIS HELICOPTER.
(Aviation
Crash Injury Research, Phoenix,.Arizona)
AvCIR 62-1, TCREC Tech.
Rept. 62-45, May 1962.
ABSTRACT: Report is made of wcaknesses in the occupant tiedown system in the
HU-I Series helicopter as disclosed by analysis of several accidents.
A quick
"off-the-shelf" interim fix is presented to make the existing system four times
more effective.
A permanent fix is suggested that would ensure the strength of the tiedown to
be equal to the seat-belt strength.
(Author)

-2,859

-

1,197
DYNAMIC TEST OF AN EXPERIMENTAL TROOP SEAT.
Robertson, S. H.
1962
(U. S. Army Transportation Research Command, Fort Eustis, Virginia, contract
with Aviation Crash Injury Research, Phoenix, Arizona) AvCIR. 62-5;
Contract DA 44-177-tc-802; TCREC TR 62-48; ASTIA AD-283 604L; June 1962
1,1t98

Roegner, H. F.
1960
CRASH INJURY EVALUATION:
U. S. ARMY AO-IBF MOHAWK
HOCKUP, BETHPAGE, LONG ISLAND, NEW YORK, 31 MARCH 1960.
(Aviation Crash
Injury Research, Phoenix, Arizona) AvCIR-12-PV-117, TREC Tech. Rept.
No. 60-45, August 1960
ABSTRACT: This report contaixns an evaluation of Grumman AO-lBF U.S. Army
"Mohawk",
The purpose of the evaluation was to:
(1) Evaluate the overall,
crashworthiness of the basic aircraft structure.
(2)
DetermLne the existence,
If any, of certain features which could lead to the unnecessary exposure of
crew members to serious or tatal injury in the event of a survivable-type
accident.
(3)
Make recommendations for remedial action in order to decrease
the exposure of the crew members to certain injury causation factors.
(4)
If
necessary, recommend additional crash safety design be integrated into the basi
overall design of the aircraft.
The above work was accomplished through a
detailed crash injury evaluation of the entire aircraft, its components and
equipment, in combination with references to technical manuals and personal
contact with members of the Grumman engineering staff.
This is the final repor
on the crash injury evaluation.

1,199
Roegner, H. F.
1960
CRASH INJURY' BULLETIN: PART I - ATTACHMENT OF SEAT BELTS IN THE HU-IA HELICOPTER; PART II - STOWAGE OF EQUIPMENT
UNDER TROOP SEATS. (Aviation Crash Injury Research, Phoenix, Arizona)
AvCIR 69-0-120, September 1960, TREC Tech. Rept. No. 60-61
ABSTRACT: This report gives detailed, instructions on the correct and
incorrect method of installation of the seat belt in the HU-lA helicopter.
In the second section, the stowage of equipment :-~d-r troop seats is discussed.
Accident experience with seats in this aircraft indicates that the seats will
fail when under moderate crash loads.
It is, therefore, important that the
area directly beneath all occupied troop seats be kept free of loose equipment.

2..
.........

-
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1,200
IMPROPER INSTRUCTION IN THE USE OF SAFETY BELTS
1960
IN THE H-21 HELICOPTER MANUAL in Injury Prevention Bulletin.
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR-65-0-111,

Roegner, H. F.

March 1960
to pilots on the
ABSTRACT: This report contains two instruction oulletins
instructions for
coreect
One bulletin gives the
aircraft seat and harness.
improper and
gives
bulletin
The second
fastening the seat belt and harness.
restraint
bodily
full
ensure
to
that
The report emphasizes
fatal insLructions.
sear
the
of
sides
both
on
openings
the safety belt maust be drawn through the
support structure before fastening.
1,201

CRASH INJURY
1961
Roegner, H.F., G.J. Walhout & J.D. Davenport
U. S. Army G-91 RECONNAISSAINCE JET FIGHTER ACCIDENT,
INVESTIGATION:
(Aviation Crash Injury Research,
FORT RUCKER, ALABAMA, 1 FEBRUARY 1961.
Phoenix, Arizona) AvCIR 61-2, TREC Tech. Rept. 61-91, July 1961.
ABSTRACT: Report is made of crash injury investigation involving a U.S. Army
G-91 aircraft to determine cause of fatality.. Wreckage was examined at crash
site, photographs obtained, and reconstruction of the approximate kinematics
It was concluded that the fatal injury was caused
of the crash sequence made.
by a blow to the head and recommended that the ejection seat, since it is
designed to provide safe escape at all altitudes and speeds, be utilized as
an escape device in lieu of "riding the aircraft in" in a crash landing, with
the exception, possibly, of crash landing on a well prepared surface or runway.
1,202
STATIC TESTS OF PLYWOOD SEAT ASSEMBLY.
1943
Rogers, K.
Report No.
(Boeing Airplane Co., Wichita, Div., Kans.)
March 1943
ASTIA ATI-104 092,

75-6321

ABSTRACT: Tests were made to see if the seat was structurally satisfactory
to meet the requirements and-to determine the ultimate strength of the seat
for the shoulder harness load.

-2,8611,203
A DETAILED ACCOUNT OF
1962
Rohles, F. H., M. E. Grunzke, & H.H. Reynolds
CHIMPANZEE PERFORMANCE DURING THE BALLISTIC AND ORBITAL PROJECT MERCURY
(6571st Aeromedical Research Lab., holloman AFB, N. Mex.)
FLIGHTS.
Rept. No. ARL TDR 62-15; Proj. 6893; ASlIA AD-282 687; July 1962
The insults of prolonged periods without sleep, the suturing of the
ABSTRACT:
physiological se-surs, and the long period of restraint before launch, did nrot
affect peiformance durlaig flight; this also appeared trie of the prolonged breathihg of 100 per cent oxygen under reduced atmospheric pressures for the time period
The noise and vibration accompanying launch did not affect
of thcse flightS.
Accelerations accompanying launch and re-entry in
performance during flight.
excess of 7 G's had an immediate effect upon performance; however, recovery to a
Adaptation to weightlessness took place dur
prelaunch level appeared to be rapid.
ing the long exposures to the weightless state, and re-entry acc'elerations did
not have as severe effect upon performance as during the shorter flight. Eating
and drinking were accomplished during weightlessness without difficulty. The
visual processes, as measured, were unaffected by the rigors of space flight;
this was also true of temporal response processes as well as continuous and
The pellet and water dispensers functioned properly
discrete motor behavior.
The chimpanzee appears to be a highly reliable subject
during weightlessness.
(AUTHOR)
for future space flights.

Two space flights with chimpanzees were made as part of the Project Mercury
In the first flight the subject was placed through a ballistic trajectory
program.
and during the flight had to perform a continuous and discrete avoidance task.
During a second flight in which the capsule orbited the earth twice, a chimpanzee
had to perform a complex multiple operant task.
1,204

Rokhlin, G. A.
Byulleten'

1959
AN AUTOMATIC PARACHUTE-CANOPY RELEASE
izobretenjy
1959(15):69

ABSTRACT: A device for the stabilizing parachute of the ejection seat, actuated
To lower the safe ejection altitude, by automatically
by dynamic air pressure.
selecting the most convenient operating moment when the parachute drag has reached
its optimum value, the device is provided with an adjustable spring locked with
This core is connected by
the aid of a ball-type lock by a spring-loaded core.
means of ball lock and a spring plug (whose tang is compressed by a brake ring
with adjustable compression) with a rod with a lung on its end to which the parachute is fastened.

//
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1,205
SEAT INSTALLATION PILOT, CO-PILOT, JUMP AND REAR.
1950
Rollings W.
(Bei Aircraft Corporation, Buffalo, New York) Report No. 48-909-011,
ASTIA ATI-105794, May 1950
ABSTRACT: This is a detailed report of the followirng subjects: installation
of the four-man rear troop seat; seat assembly jump; pilot and co-pilot seat
assembly; and the Eraus Product Company Report #31.

.1,206
SEMIRIGID ENVELOPE AS A MEANS OF PROTECTION FROM IMPACT.
1958
Romans, P.
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC TR
58-123.

1,207
BIBLIOGRAPHY OF SPACE MEDICINE
1959
Roos, C. A.
U. S. Armed Forces Med. J. 10(2):172-217, Feb. 1959
See also National Library of Medicine, Washington, D. C.,
Service Publ. ao. 617, 1958.

Public Health

ABSTRACT: This compilation of 446 references covers aspects of space medicine
such as sealed cabin problems, acceleration and deceleration, fractional and
zero gravity, cosmic radiation, nutrition in space flight, survival problems,
psychological and social problems, ground crew problems, and extraterrestrial
Entries are arranged chronologically starting with 1958 and going
aspects.
back as far as 1928.

1.,208
SOME FUNDAMENTAL CONSIDERATIONS IN THE SELECTION AND DESIGN
1958
Root, D. M.
(Paper, Society Automotive Engineers National AeronautiOF ESCAPE CAPSULES.
cal Meeting, Los Angeles, Calif., Sept. 29 - Oct. 4, 1958)

4,209
REPOEr ON THE VISIT OF LIEUTENANT
1942
T. FERWERDA, U.S. NAVAL AIR STATION, ANACOSTIA, D.C., TO THE ACCELIRA
TOR HUT, NO.-l C.I.-U. MARCH_25 to APRIL413, 1942, FOR THE PURPOSE OP
Aviation Med.
(Min. Exec. Assoc. Co.
TESTING OUT AN ANTI-G SUIT.
Research, NRCC) Appendix D, July 1942

Rose, B. and W.R. Martin
--------

-

2,863
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1,210
THE PROTECTION AGAINST G
1943
SUIT AS ESTIMATED BY
AFFORDED BY THE CANADIAN PROTOTYPE FRANKS FLYING
Aviation,

Rose, B., & Accelerator SectionStaff

on
TESTS MADE IN THE CENTRIFUGE.. (Rept. to Associate Comittee
No. A*5
Grant
NRC
Medical Research, Nat'l. Research Council of Canada)
Rapt. No. 9, File No. A.H. 100-5, 1 Sept. 1943

1,211
PROTECTION AGAINST G AFFORDED BY THE CANADIAN PRPO01944
Rose,. B.
TYPE FRANKS FLYING SUIT AS ESTIMATED BY TESTS MADE IN THE CENTRIFUGE.
Proc. Apssoc. Conm. Aviation Med. Research, NRRCC, Appendix X,
29 September 1944

1,212
Rose,

B., & W. K. Stewart 1944 REVIEW OF THE PRACTICABILITY OF AND
NECESSITY FOR ANTI-G DEVICES IN "?, RAF WITH PARTICULAR REFERENCE
TO THE FRANKS' FLYING SUIT MK. .. I.' (RAF, Institute of Aviation
Medicine, Farnborough) FPRC 584, July 1944.

1,213
WHEN CAN WE STOP GUESSING ABOUT SAFETY BELTS?
1948
Rose, C. W.
National Safety News, October 1948.

1,214
Rose,

MODEL TESTS OF SEAT EJECTION FkAM A FREE-SPINNoto
1949
E.g.
(Air Materiel Command, Wright-Patterson
MODEL OF TIlE F-80A AIRPLANE.
May 1949
ASTIA ATI-55252,
AFB, Ohio)

ABSTRACT: Model tests of seat eJection from the F-80 Airplane in spinning
These tests were'cnducted to determine the minimum
flight are described.
and ejection seat avoid striking the aircraft.
pilot
the
which
by
distance
from a free-spinning model 6f the airplane
performed
were
The test ejections
The criteria of dynamic similarity for free-spinning tests are briefly
Test results are presented, and th'. conclusion is drawn that the
discussed.
is a possible means of pilot escaj; from the F-80A airplane,
seat
ejection
while in spinning flight.

2,864
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lose, li.W. & P.H. Ripple

n.d.
School of Aviation Medicine,

VISUAL PROBLEMS OF PILOT IN PRONE POSITION (USAF
Randolph Field, Texas) Proj. 21-24-011, Rept. No.

ABSTRACT: Visual problems imposed by the prone position in flight were investigated. Test persons were subjec ted to elevated gaze in a pront-position bed.
Determination was made of their muscle balance, their ability to maintain elevated
binocular gaze, and the lateral limits of their binocular vision during elevated
gaze. During elevated gaze of 15 to 30 degrees, all the subjects experienced dis.
comfort. With elevation of 20 degrees or more, the discomfort was serious,
probably to the point that the subject could not perform with precision intricate
tasks such as piloting aircraft.

1,216
Rose, H.,
1945
PROOF TEST OF A GUNNER'S SEAT.
(Douglas Aircraft Company, Inc., Santa Monica, Calif.)
ASTIA ATI-104797,
February 28, 1945

Report No.

9579,

ABSTRACT: The subject seat was' loaded to limit load, in the belt loadi and
down load conditions, with the seat facing forward.
It was then swiveled
around to the aft facing position and re-tested.
It cgain was satisfactory in
the belt load condition, but failed to meet the down load requirements.
After being redesigned somewhat, the seat was retested .in the final condition,
and proved satisfactory.

1.,217
Rosenbaum, D. A.
1957
EXPLOSIVE DECOMPRESSION STUDIES WITH ANIMALS WEARING
FULL BLADDER SUIT AND HELMET.
(Wright Air Development Division, WrightPatterson AFB, Ohio)
WADD TR 57-685; ASTIA AD-142 149; Nov. 1957
ABSTRACT:
Studies on 17 dogs, wearing a full bladder suit and helmet while
connected to an automatic oxygen regulator, show that no apparent residual puilmonary pathology results following Fxplosive decompression (30 Msec) through 10 psi
and 14 psi.

1,218
1958 EXPLOSIVE DECOMPRESSION OF ANIMALS WITH A FULL BLADDER
Rosenbaum, D.A.
SUIT (MC-4 TYPE), HELMET AND AUTOMATIC REGULATOR Jouri. Aviation Med.,
29(3): 248, March 1958
ABSTRACT: Studies were corducted of unanesthetized dogs decompressed from ground
level or 8,000-65,000 feet to 72,000 feet in 30 milliseconds. The animals wore a

j

/
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full bladder pressure suit and full head helmet, and breathed from a modified NB-2
regulator.

Pathologic examination revealed little

clinical abnormalties were observed.

or no pulmonary damage,

and no

Transient atelectasis probably occurred, but

was "blown-out" by the high breathing pressure.

l.,219
Rosenberg, I.
1962
TESTS OF PARACHUTE ASSEMBLY AND ATTACHED
SURVIVAL KITS USED WITH THE F-106 MODEL "B" EJECTION SEAT.

( Air Force Flight Test Center, Edwards AFB, Calif.)
ASTIA AD-272 178,
February 1962
ABSTRACT: This report presents the results of functional suitability tests
conducted on parachute assemblies and attached survival kits as used with
the F-106 Model "B" Ejection seat. Fifty-eight test were made during the
program.
It was determined that the kits can be retained during exposure to windblast at indicated airspeeds up to 450 knots at 1000 feet altitude, and that
the deployment line between the drag chute and the main canopy can damage
the parachute pack.

1.,220
Ross, H. E.
1961
A "SIT-ME-DOWN" SPACESUIT
Spaceflight 3(4):151-152, July 1961
ABSTRACT: A list of problems involved in the designing of space suits, and the
author's criticism of present designs are presented.
(JPL)

1,221,
Ross, J. C., G. D. Ley et al 1962 INFLUENCE OF PRESSURE SUIT INFLATION
ON PULMONARY DIFFUSING CAPACITY IN MAN.
In J.

Appl.

Physiol.

17:259-262, March 1962.

1,222
Ross,

Malcolm D. 1958
NAVY INTERESTS IN SEALED CABINS
(American Rocket Society) Pub. No. 694-58

-
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Rossbacher, R.I. and G.W. Baker

19C,2

STATUS SUMMARY OF FEASIBILITY STUDY

OF SHAPED CHARGE SEPARATION OF THE AIRCRAFt FLIGHT CAPSULE

(Naval Weapons Lab. )

NWL Report No.

1790

Jan 23,

II

1962

ABSTRACT: Developments since the aircraft feasibility experiments of
1959-60 are summarized. Mater1al. arnd assembly techniques have been
developed which have been functionally tested and are considere', likely
to prove serviceable. Light weight laminated plastic structures have been
developed which will contain the back blast. Additional safety tests are
reported.

1,224

STUDIES OF NEW
1948
Roth, H., C.F. Lombard, A.G. Gross and A.Z. Klain
MATERIALS FOR CONTROLLED IMPACT ENERGY ABSORPTION.
(Paper, nineteenth annual meeting of the Aero-Medical Association,
Toronto, Canada, June 1948) Department of Aviation Medicine, University
of Southern California. Contract N6ori77, Task 1, 31 March 1951.
ABSTRACT: Utilizing newly developed impact-test apparatus enabling greatly
improved resolution of force-time relations during impacts, preliminary
studies were made of various materials which might find application in the
protection of the human body (especially the head) against impact forces.

Both theoretical analysis and experimental results demonstrated that lowdensity materials exhibiting largely non-resilient behavior under impact
forces have definite value in design of protective equipment.
1,,225

Roth, H P., C.F. Lombard, A.G. Gross, A.Z. Klain & S.W. Ames
1949
IMPACT
ACCELERATION OF THE HUMAN HEAD USING PROTECTIVE HEADGEAR.
.(Dept. of Aviation Med., University of Southern Calif.)
Proj. Nr 161 014
Progress report. 18 March 1949.
1,226
Roth, H. P., C. F. Lombard, A. G. Gross and A. Z. Klain 1951
OF NEW MATERIALS FOR CONTROLLED IMPACT ENERGY ABSORPTION
(Office of Naval Research, Washington, D. C.)
March 1951 Contract N6ori77.

STUDIES

SUMMARY: Utilizing newly developed impact-test apparatus enabling greatly
improved resolution of force-time relations during impacts-,--pre-l-imwinary----studies were made of various materials which might find application
in the protection of the human body (especially the head) against impact
forces.
Both theoretical analysis and experimental results demonstrated
that low-density materials exhibiting largely non-resilient behavior
under impact forces have definite value in design of protective
equipment.

-2,8671,227
1952 FOOTRESmb um4 UPWARD EJECTION SEATS.
Rothwell, U.S. and E.G. Sperry
(Wright Air Development Center, Wright-Patterson AFB, Dayton, Ohio)
WADC Technical Report 52-208, ASTIA ATI 184800, September 1952

ABSTRACT: Tests were conducted to determine the importance of footrests on
ejection seats, using a 100 foot vertical ejection seat test tower and a
mock-up which simulated the control wheel, instrument panel and rudder pedals
of the B-47B pilot's position.
The paths followed by the toes and knees during ejection were varied by changing the catapult, size and weight of shoe and position of the leg at the time
of ejection.
Theree principle test conditions were studied:
a.
Footrests removed, feet extended on rudder bar.
b.
Footrests removed, feet retracted against seat.
c.
Footrests in place, feet extended 6n rudder bar.
Results were recorded by (a) high speed motion pictures,
(b) accelerometers
placed on the man's hip and on the seat, and (c) time and distance magnet
displacement to measure velocity. The subject was briefly examined before
and after each test.
ejection seats, to
It is recommended that footrests be included on all
supportleg weight below the knees and to provide about 3 inches additional
knee clearance during ejection.
It is further recommended that sharp leading edges on footrests be avoided
in order to eliminate the possibility of leg injury when the feet are not

positioned during ejection.
The security classification of the title

of this report is

Unclassified.

1,228

1953
ESCAPE FROM AIRCRAFT BY DOWNWARD
Rothwell, W. S. and E. G. Sperry
EJECTION
August 1953
J. of Aviation Medicine 24(4):322-327

downward ejection offers advantages insofar
ABSTRACT:
In certain aircraft
as avoidance of fixed obstacles within the cockpit or on the upper surfaces
It is also desirable in multiplace jet
of the fuselage is concerned.
aircraft
to have some crew members eject downward in order to avoid the
used upward ejection.
The absence
collision hazard which might exist if all
of protruding structures on the under surface permits the use of lower
ejection velocity which may be attained with an acceleration within
However, special problems
physiological tolerance limits for negative G.
exist regarding harness suspension and support of the extremities.

-
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BIOASTRONAUTICS SUPPORT OF THE X-15 PROGRAM.
B.
1961
(AF Flight Test Center, Edwards AFB, California) Rept. No. FTC TDR 61-61.
ASTIA Doc. No. AD-268 665.

Rowen,

ABSTRACT: One objective of the X-15 program is to obtain the pilot's physiological response to flight at increased speed and altitude.
This objective
is accomplished with the pilot wearing the new A/P,22S-2 full presi,,re suit
me of
in eighteen X-15 operations.
The suits were evaluated for a flight
171 hr and a ground time of 554 hr. The A/P 22S-2 has major improvements
over the original MC-2 full pressure suit with respect to increased visual
area, ease of donning, and removability of gloves.
A new system of electrical connections was installed through a pressure seal to facilitate data
acquisition and to void the older snap pad arrangement used in the MC-2 suit.
Flight test data showed that the continuous electrical lead has greatly increased reliability in data acquisition.

1,230
Roxburgh, L.H.L.
1947 A REVIEW OF ENVIRONMENTAL FACTORS AFFECTING COMFORT
IN AIRCRAFT
(Flying Personnel Research Committee, Farnborough, England) RPRC 686
June 1947
ASTIA ATI 96436

ABSTRACT:
(1)
The factors to be considered in air conditioning of an aircraft
are reviewed and, where these differ from ground practice, are discussed in
more detail.
(2)
Possible solutions to the problems of r-ipid climatic change
are indicated.
(3) An assessment is made of the desirability of air recirculation

1,231
Roxburgh, H. L. & J. Ernsting
1956
THE PHYSIOLOGY OF PRESSURE SUITS.
(Inst. Aviation Med., R.A.F., Farnborough) FPRC Rept. No. 983, Nov.

1956

.1,232.
Roxburgh, H. L.
.1961
BIOLOGICAL PROBLEMS OF ESCAPE AT HIGH ALTITUDES.
In Bergeret, P., ed., Escape and Survival: Clinical zxBi
Problems in Aero Spce Medicine.
(London, New York, Paris: Pergamon
Press, 1961)
AGARDograph 52.
Pp. 1-4. ASTIA AD 261 881
ABSTRACT:
Experimental work of a biological nature on escape at high altitudes
i•sdifficult to undertake, for stresses are involved which cannot be simulated
in combination on the ground.
At the present time, by far the most important
means of escape from aircraft is the ejection seat.
Escape by ejection seat
at high altitude exposes the man to a series of physical insults about which
our knowledge is oncomplete.
Of particular interest are the, following subjects:
decompression, cold, and anoxia.
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Royal Aircraft Establishment
(Royal Aircraft Establishment,

1953 PARACHUTE TESTS IN AFRICA (AUTUMN, 1952)
Interim Rept., M.E. Dept. Teat Note
Farnborough)
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HUMAN SUBJECT DOWNWARD EJECTION SEAT TESTS
1954
Rudeseal, P. R.
AIRCRAFT
FROM B-47
(Directorate of Flight and All-Weather Testing, Wright-Patterson Air
Force Base, Ohio)
ASTIA AD 88 324
Nov. 1954
Tech. note no. WCT-54-100
"A series of downward seat ejection tests were conducted from
ABSTRACT:
the navigator-bombardier position with human subjects of a B-47 aircraft
Prior to conducting
to demonstrate that this'was a safe method of escape.
the tests with human subjects, a series of tests were performed with
instrumented anthroprometric dummies to measure 'he force on the hands
After the forces were
tending to break the handgrip during ejection.
in the handgrip system
installed
was
device
absorbing
determined, a shock
IAS from 10,000
knots
at
425
ejected
to
be
which enabled human subjects
feet without injury. This proved that downward seat ejection was a feasible
means of escape up to 425 knots IAS from the B-47 a-ircraft." (DFAWT sunmiary)

1,235
STATIC TEST-PROTOTYPE 32G EJECTION SEAT AND RAILS1952
Rudolph, J.
(Lockheed Aircraft Corp., Burbank, Calif.)
MODEL F-94C.
ASTIA ATI 162 996
Report No. 8667, July 3, 1952.
ABSTRACT: At the request of the F-94C Project Structures Engineer, static
tests were conducted on the 32 G ejection seat rails. The seat was in the
Inertia, catapult, and air loads
fully extended position during khe tests.
Attention was given to
at both low and high airplane speeds were simulated.
the effect produced by the offset catapult.
J,236
1963 THE SUIT OF THE COSMONAUT
Rudoy, B.L.
(Translation Services Branch, Foreign Technology Div., Wright Patte son AFB, Ohio)
ASTIA AD 299 858
28 Feb. 1963
FTD-TT-63-189/l
Russian Book: Novaya ZhizLn.!,S.tekla, Series I . Tekhnika,
Originai Source:
Nr. 2, 1963, pp. 27-28.
The cosmonauts suit must protect him from extremely high temperatures
ABSTRACT:
Such a suit will be made of gla s fiber fabric
and from radiation and gamma rays.
The surface of such an ultra light weight
aluminum.
of
layer
a
thin
with
coated
suit reflects about 907. of the entire irradiating heat, and the remaining part
of the heat is scattered in the glass fiber layer.
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1937 KOPFVERLETZUNGEN BEI FLUGUN'•ALLEN, IHRE ENTSTEHUNG UND
Ruff, S.
MOGLICHKEITEN ZU IHRER MINDERUNG (Head Injuries During Flight Accidents,
Its Origin and Possibilities to Its Decrease)

Luftfahrtmedizin

1: 355-360
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Ruff, S.

1937

UNFALLERFAHRUNGEN

Caused by Airplane Crashes)

March 1937.

(Protection Against Possible Injuries

Part V of 10 parts.

ASTIA ATI 60742

AFC-TRACT: Protective measures against possible injuries to flying personnel'
;,y airplane crashes were investigated. Statistics show an overwhelming

The causes of the injuries
number of head injuries in airplane crashes.
were investigated, and suggestions focthe protection of personnel are
It is suggested that in addl'tion to the crash-helmet, the pilot
presented.
should be fastened to the seat by several belts (one belt around the abdomen
being insufficient) The back strap should be tight enough and fastened in
Suggestions for
such a manner as to prevent a forward surge of the body.
cockpit-seat improvements are made.

1,2;9
Ruff,

ATTEMPTS AT RESCUE FROM HIGH ALTITUDES.
1943
S.
ASTIA ATI-55446,
Rettung aus grossen Hoehen)

(Versuche zur

A discussion is given of the possibilities of saving air crews
ABSTRACT:
Light pressure-suits which
of
cabin pressure at high altitudes.
loss
after
emergency dives to lower
pressure,
cabin
of
loss
after
automatically inflate
A parachute equipp
altitudes, and parachutes as rescue measures are considered.
ed with an oxygen breathing device, and an automatic release mechanism which
opens the parachute at about 13,000 feet is 'sugsested.
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Ruff, S. & R. Schroedter .1957 EINE SCHLEUDER FUR BESCHLEUNIGUNGSUNTERSUCUNGEN
(A Catapult for Acceleration Tests)
Luftfahrttechnik Pp. 38-39
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1958 OBER BESC IWTGUNGSUTSUCHUNGE
Accelerstion Investigations on Humans)
902
Deutsche Versuchsanstalt fur Luftfahrt Rept.

luff, S.

AM MSCHEN

(Concerning
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DEVELOPMENT OF FLYING OUTFIT, FULL PRESSURE, HIGH
1962
Ruseckas, J. A.
ALTITUDE TYPE A/P 22S-2.
(Aeronautical Systems Division, Air Force Systems Command, Andrews AFB,
AF33(600)36525, ASD-TR-61-469, March 1962.
Washington, D. C.)
ASTIA AD 329 373.
ABSTRACT: Increased capability in rdnge, altitude and speed of military aircraft
necessitatpd the development of an improved full pressure, high altitude flying
outfit. This report describes the efforts, methods of approach and solutions
to problems encountered in developing one type of pressure garment.
In addition to the changes in position of the diaphragm, pressurization
of the anti-blackout suit increased the overall intrarectal pressure
by an amount sufficient to support a column of blood from any point in
the abdomen to a level above the diaphragm without a contribution by
the vascular walls.
The overall increase in intrarectal pressure appeared to be produced
by increased tension or stretching of the diaphragm.
The distance from the base of the heart to the base of the skull was
rdduced by an amount sufficient to provide a protection of about 0.5
g during exposure to 5 g.
In addition to this mechanism for protection there is probably an increase
in blood pressure at heact level to account for the remainder of the
protection produced by the anti-blackout equipment.

1, 243
RUSSIAN METHODS: PHYSICAL TRAINING OF FLYING
1937
Russian Press
PERSONNEL, GLIDER PILOTS AND PARACHUTIESTS.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC Report 30,

...I..... . ........ . . ... .

p

.
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Ryabchikov,

Yc

1962

IN THE CITY OF "THE CELESTIAL BROTHERS"

(Translation Services Branch, Foreign Technology Div., Wright-Patterson AFB, Ohio)
FTD-Tr-62-1583/l+4
9 Nov. 1962
ASTIA AD 292 600
Original Source: Pravda August 7, 1962, P. 4
ABSTRACT: This article gives a brief description of the temperature chamber,
pressure chamber, and silence chamber used in the training of Russian cosmonauts.
It also describes the cosmonauts' experiences in the centrifuge, weightless
basin, and the training panel.
1,245

Ryan, J. J. & E. R. Podnieks
1958
SAFETY DEVICES ?C"
.
.. OR.
A'vI.".
(Automotive Safety Research Project, Univ. of Minnesota, Minneapolis,
Minn.) USAF Rept., 31 July 1958.

1,246
.Ryan,J. 3., & E. R. Podnieks
1958
SAFETY DEVICES FOR AUTOMOTIVE VEHICLES.
(Automobile Safety Research Project, University of Minnesota) 31 July 1958

1,247
Ryan, James J., and Eg ons R. Podnieks July 1958 FINAL REPORT OF RESEARCH
ON SAFETY DEVICES FOR GROUND VEHICLES.
(Air Force Missile Development
Center, Holloman AB, N. Mex., 31 July 1958)

14248

Ryan, J.J., & J.P. St pp
1959
HUMAN EXPERIMENTS ON AIR TRANSPORT CRASH
PROTECTION.
(Pap4r, Meeting of Aero Medical Association, Statler Hilton
Hotel, Los Angeles, April 27-29, 1959)
ABSTRACT: Modulated Deceleration.
It has been found in experimental tests
with human subjects or the principle of the hydraulic cylinder and piston for
controlled attenuatior that: (1) Hydraulic shock absorbers afford maximum
protection to human occupants upon crash; (2) inherent design makes possible
protection for different loads, speeds and displacements; and (3) maximum.
energy absorption is provided with minimum weight, complexity and modification.

-2,873-

Applicability on Air Transports. Although the human tests were made with the
automobile as the research vehicle, including restraints accompanied by-quick
retraction of dangerous projections, the hydraulic energy absorber may be
applied in air transport crash protoction as follows: (1) attachment to seat
in a jet airliner; (2) Stracks
distribution of absorber forces in, aircraft
structure; and (3) individual absorbers on seat supports. This paper includes
calculations, designs and conclusions for maximum human protection in aircraft
utilizing hydrpvilic shock absorbers.
(J. Aviation Med. 30(3):201, March 1959)
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Ryan, J. J.
1960
AUTOMATIC SEAT BELTS
(Univ. of Minnesota, May 9-11, 1960)
ABSTRACT: In this paper, it is suggested that if automatic
seat-belts were installed in autorcbiles the public would be glad to utilize them
as an injury
prevention device. The automatic seat-belts are attached to
the
seat by a
mechanism which continually keeps them retracted to the rear
of
the
seat in
proper position

for immediate use. When the ends of the seat-bolt on each
side
of the passenger are clasped and pulled forward slowly,
the belt may be easily
fastened' in front.
If the belt is pulled rapidly the automatic locking device
clamps it.
The Iriver is not restrained in forward, lateral, or rotary
motion.
When the buckle is released the two ends of the seat-belt
retract to the back
of the seat.
If a sudden force is applied by the body on the seat-belt
as in
an accident the belt is locked tight and the passenger
is restrained securely.

Several safety factors are added to the seat locking device
to insure protection.
The seat is anchored to the floor with cables in such a way
that it may only
move
for the adjustments established by the car manufacturers.
The use of automatic seat-belts will prevent the distaste observed by
the 'present haphazard

arrangement and will allow convenience and security.
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Ryan, James J.
1960 SAFETY DEVICES FOR GROUND VEHICLES
U.S. Department of Health, Education and Welfare, Public Health
Service,
National Institutes of Health
Grant # RG-6284 (C-i) April 1, 1959September 1, 1960
ABSTRACT: The primary object of this research is the investigation
of means
to reduce injury and death caused during automotive accidents.
The high
frequency of crashes make imperative the development of
methods for most
effectively decelerating the vehicle and properly packaging
the occupants.
Equipment has been developed for the evaluation of the
hydraulic shockabsorbing bumper and the seat belt assembly so essential
in accomplishing
these goals.
Preliminary testing and modification of these devices is

-
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The
performed on the Project's machine for applying high-impact loads.
data obtained from, human tests with seat belts is applicable to most endeavors
utilizing human limitations in deceleration. The tests have shown the
similarity of the dynamics of a human with an equivalent mechanical figurr
and have pointed out the effectiveness of force measurement by models in
place of a human. The tests have also shown the forces that must be resisted
under conditions of deceleration which are established up to the limit of
material strengths. The determination of the magnitude of the forces humans
can withstand about the pelvic regions and the chest is of great importance
and will be sought by further studies.

1,251
Ryan, J.J.
1961
HUMAN CRASH DECELERATION TESTS ON SEAT-BELTS.
(Paper, Annual Meeting of the Aerospace Med. Assoc., Chicago, Ill.,
26 April 1961)

ABSTRACT: Tests have shown that seat-belt forces applied to the human subject
in deceleration are sinusoidal In character, are determined by the natural
frequency of the spring-mass system and by damping, and are dependent upon the
time history of the forces applied at the belt connectimns.
The development of
favorable seat-belt characteristics is described. The limiting forces are
dependent upon the ability of the pelvic bone system to transmit the sinusoidal
rearward and downward forces exerted by the belt on the body.
A secondary
problem is the rotation of the upper torso about the seat-belt after impact.
The results of these force applications from tests are noted. Criteria of aircraft design are suggested to allow maximum impacts without immobilizing injury,
permitting immediate evacuation.
(Aerospace Med. 32(3):246, March 1961)
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1962
AUTOMOTIVE HUMAN CRASH STUDIES
Ryan, J.J.
In Impact Acceleration Stress:
Proceedinss of a Symposium With a
iraphy, National Academy of Sciences,
Comprehensive Chronological Bib
National Research Council, Publication No. 977, Pp 345-354

ABSTRACT: The development of safcty devices for vehicles has required research
into the application of engineering principles for the mechanical reduction of
impact forces.
It has been shown that the forces exerted on a human supported
by a seat-belt may be reduced foir times through proper engineering design of
the vehicle and the belt. Further studies with human beings in the seat-belt
environment using the apparatus available require an extension of the engineering with bio-physics and applied medicine.
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Ryan,

J.J.
1962
CRASH DECELERATION TESTS WITH HUMAN SUBJECTS
(Paper, Fourth Annual Meeting of the Human Factors Society, Boston, Mass.,
Sept. 14, 1960)
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Ryan, J.J.
DESIGN.

1962
MECHANICAL REDUCTION OF IMPACT FORCES BY AUTOMOTIVE
(Presented before the Annual Meeting of the American Med.

Assoc., New York, 27 June 1961)
Published in Research Review 6(2),-1-37
by the National Safety Council, Chicago, June 1962.
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Ryan, J.J.
1962
REDUCTION IN CRASH FORCES.
In Cragun, M.K., ed., The Fifth Stapp Automotive Crash and Field
Demonstration Conference, Sept. 14-16. 1961.
Pp. 48-89
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Rye, J.R.
1949
QUALIFICATION TESTS OF A PILOT'S SEAT ACTUATING
CYLINDER (152-58037) FOR AIR FORCE APPROVAL.
(North American Aviation,
Inc., Los Angeles, Calif.) Roport no. NA-49-174, ASTLA ATI-59336,
March 1949
ABSTRACT: Qualification tests were requested on a pilot's seat actuating
cylinder designed for the F-86 fighter. With the exception of the low
temperature test, all tests were conducted with AN-0-366 specification
hydraulic oil. For the low temperature test (-65 0 F), the actuating cylinder
was made of parts with dimensions that allowed minimum clearances and were
within 10% of the worst conditions the prints allowed. The finishes on
sliding surfaces were determined on a Profilometer and 'found to be within
the tolerances the prints allowed.
It was concluded that the actuating
cylinder satisfactorily passed qualification tests in accordance with the
requirements of specification AN-C-66.

IS
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RESTRANT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS
S

1,257
PERFORMANCE CHARACTERISTICS OF CUSHIONING MATERIALS
1956
Sabb'agh, E.N.
ItPACTED UNDER A HEAVY WEIGHT HIGH IMPACT SHOCK' MACHINE.
(Lowell Technological Institute research Foundation, Mass.)
Rept. for Dec.. 1954- June 1955, Contract No. AF18(600)-127,
Kept. No. TR-55-229, Feb. 1956.
ASTIA AD 90 856

ABSTRACT: The energy absorption characteristics of cushioning materials
impacted under a heavy-weight high-impact shock machine (AD 90 917) are
reported as analyzed by an analog computer system. Test specimens were
fabricated in the shape of circular cylinders; the diameter of the circular
bases was 24 in. and the thickness of the specimen was either 2, 4, or 6
inches.
Specimens for tests at standard conditions were stored for 5 days
on racks in an air-conditions testing room At 70 degrees F and 56% RH.
Cushioning materials tested at -67 degrees F and 160 degrees F were conditioned in a temperature chamber for 3 to 4 hours prior to testing. The
impacting hammer had a static weight of 1.28 psi over the area of the
sample throughout the tests. The velocity of the hammer at the time of
Graphs
initial contact varied from 20 to 50 fps in increments of 5 fps.
Test results are also given
of energy are presented for 36 materials.
in tabular form for certain values of thickness and velocity in order to.
present strain data,.values of resilience, and other -information. Results
for 15 additional materials, for which insufficient quantities were available for complete tests, are also presented in tabular form.
The tests
Wood
show that the expanded polystyrenes are the best energy absorbers.
fiberboard, high-density wool pads, and cane fiberboard, respectively,
follow the expanded polystyrenes in energy absorbing capacity.
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niMe EFFECT OF DEGREE oF ELBOW FLEXION ON THE MAXIMUM TORQUE
1952
Salter, N.
DEVELOPED fN FRONATION AND SUPINATION.
J. Anatomy 86:197-202.
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Sandbor$, H.
Medd. Flyg

1959
EJECTION SEAT FOR SUPERSONIC SPEED.
Navalmed Namnd 8(2):22-3

1,260
Santa Maria, L.J.
1958 THE EFFECTS OF VENTILATING AND HIGH AMBIENT TEMPERATURES (0A
FLOW RATES NECESSARY TO MAINTAIN COMFORT IN A FULL PRESSURE SUIT Jour.
Aviation Med., 29(3):249, March 1958

ABSTRACT: A study was made of the effects of ventilating and high ambient temperatures
on the ventilating flow required for maintenance of comfort in subjects wearing a
full pressure suit. Total and evaporative heat loss, mean skin temperature, and
rectal temperature were measured in 3 subjects maintained for 2 hours at a simulated altitude of 18,000 feet, with ambient temperatures of 1500, subjects were
thermally comfortable with ventilating flow rates averaging 800 liters/minute.
With 900 ventilating air, flow rates as high as 900 liters/minute were inadequate
to maintain thermal comfort.

'1,261
Santi, G.P.
1948 EJECTION FLIGHT TESTS CONDUCTED WITH P-82B AIRPLANE AT MUROC
ARMY AIR FIELD (Air Material Command, Wright Field, Dayton, Ohio) Memorandum
Report No. MCREXA 7-45341-3-5. 10 May 1948, ATI 63579
ABSTRACT: A series of twenty flight tests were conducted with regard to humanand dummy-subject pilot ejection from a TF-80C fighter airplane.
Five of these
tests were conducted with a human subject. A modified Lockheed Aircraft Corpor*
tion ejection seat equipped with the M-1 aircraft personnel catapult was used.
Satisfactory ejection of a pilot with gear totaling approximately 300 lb can be
accomplished from an airplane in flight up to indicated airspeeds of at least
500 mph.
The stabilization parachute functioned satisfactorily in initiating
operation of the automatic-parachute and Rafety,-belt accessory equipment.

1,262
Santi, G. P., T. C. Hill, & V. Mazza
1949
?ILOT EJECTION FLIGHT TESTS CONDUCTED WITH A TF-80C AIRPLANE AT MUROC AND HAMILTON AF BASES.
(Air Material
Command, Wright-Patterson AFB, Ohio)
Rept. No. MCREXA-7-45341-4-1, Aug.15,
1949

.
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1953 FLIGHT TESTS OF DOWNWARD AND REARWARD EJECTED SEATS
Gino P.
Santi,
A B-29 AIRPLANE
WITH
CONDUCTED
Vright Air Development Center, Wright-Patterson Air Force Base, Ohio) WADC 'T
53-360 ASTIA AD 76 427

ABSTRACT: A series of 29 tests was conducted to investigate downward and
rearward ejection of aircrew personnel as methods of emergency escape from
disabled aircraft. All the tests were made in flight from a B-29 airplane.
Tests data 'was obtained from recording instruments and photographic airplanes.
The,:results show that these methods of escape are feasible and should be
further investigated.
The tests were conducted by personnel of the Aircraft Laboratory, Wright
Air Development Center, at Edwards Air Force Base in February and March 1947.

L,264
ACCELERATION PROBLEMS IN EJECTION-SEAT DESIGN.
1955
Santi, G.P.
In U.S. Assistant Secretary of Defense (Research and Development)
Washington D.C., Shock and Vibration Bulletin No. 22 Supplement.
ASTIA AD 94 697

1,265
PROBLEMAS MDICOS DA SAIDA DE EMERGENICIA DOS
1951
Santos, F. R.
AVIOES DE GRANDE VELOCIDADE (Medical problems of Emergency Escape
From High Speed Aircraft)
Imprensa Medica,(Aio de Janeiro) 27:81-92, Feb. 1951

1,266
(PARACHUTE
SALTO PARAQUEDAS, DECISAO E PROBLEMAS.
1952
Santos, F. R.
Imprensa meodca, Rio de Janeiro
JUMPING: DECISION AND PROBLEMS)
28(459) :51-67

ABSTRACT: The decision to bail out from an airplane is influenced by
factors related to the aircraft (type, condition, position in the air,
velocity, and degree of maneuverability), by factors related to the altitude (degree of anozia, temperature, and distance from ar.ti-aircraft
terrain features, and by atmospheric conditions.
fire in combat)•_
Factors determining the degree of safety during the jump are as follows:
acceleration during free fall, deceleration during opening of the parachute, and impact on hitting the ground.

•

,

/

*/
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An analysis of 50 fatal instances (17.5%) out of 400 energency bailouts
(1) bailout elevation was too low, 48%:
revealed the following causes:
(2) the parachute got caught in the plane, 10%; (3) the subject was hit
(4) other causes (parachute was improperly
by the plane during fall, 20%;
adjusted prior to jump, parachute caught tire from burning plane, drowning
of airman), 227.. Bone fractures on hitting the gr-ound occurred three times
less in experienced parachute jumpers than in those who had never jumped.
In conclusion, the most important reasons for the unsuccessful outcome of
eiergency bailouts are summarized.
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Saul, E. V.,

HUMAN
195E
M. W. Raben, L. B. Seronsy, L. Weiner, et al.
(Naval Engineering Psychology
1956 - 1957.
ENGINEERING BIBLIOGRAPHY.
Branch, Office of Naval Research, Wash., D. C.) Contract NONR 494(13),
ONR Rept. AC&,.,2, Oct. 1958

~

Personnel responsible for the humah factors considerations in the deABSTRACT:
sign and development of equipment have a major need for rapid and easy access
This bibliography is one of a
to the literature pertinent to their work.
planned series of annual bibliographies of literature pertinent to human
1) a
There are five main parts:
engineering designed to meet this need.
topical outline that defines over 300 topic headings, 2) an index that relates
the bibliographic entries with the topic headings, 3) an alphabetic index of
search terms, 4) an anno,...ted bibliography, and 5) an index of authors.
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Saul,

HUMAN ENGINEERING BIBLIOGRAPHY, 1957 - 1958
E. V.
1959
(The Project Staff, Human Engineering Information & Analysis servi.e, InstiONR I RT ACR-43;
tute for Applied Experimental Psychology, Tufts'University)
ASTIA AD-235 970: Oct. 1959
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1946
LABORATORY TESTS OF
Savely, H.E., W.H. Ames, & H.M. Sweeney
CATAPULT EJECTION SEAT USING HUMAN SUBJECTS.
Memo Rept. TSEAA 695-66C
(AMC, Wright Field, Dayton, Ohio).
ASTIA ATI 119947
Oct. 1946.

ABSTRACT: The purpose of this report is to present the results of ejection
Successful
seat experiments on the 30-foot test tower using the T2 catapult.

" 2,880 °

utilization of the present type catapult ejection seat requires a solution to
(a) Reduction of the added acceleration imposed on
the following problemsthe occupant because of the effects of cushioning, compression of the body,
(b) Provision of safeguards against extreme
and slipping forward in the seat.
Before human
flexion or extension of the neck during the ejection stroke.
subjects are used with the next higher fractional charge of cartridges of
Type IOW 6030-S, namely the 67.7-gram charge, either in aircraft or in experiment4l tests, a laiger number of subjects should be used with the lower fractLonal charges in order to find a solution to the problems detailed in this
An indoctrination program involving ejection on a test tower should
report.
be required of all personnel flying airplanes equipped with ejection seats.
The two 100-foot test towers now under construction will provide experimental
conditions more nearly simulating those in aircraft.

1,270
Savely, H. E.,
WU. H. Ames
1948
ARM RESTS ON EJECTION SEATS.
TSEAA 695-66 G, Jan. 1948.
(Air Technical Service Command)

Experiments were conducted to find the preliminary measurements of
ABSTRACT:
It was found that
the body mass supported by arm rests during seat ejection.
arm rests on ejection seats are beneficial in relieving the lower back of a
significant portion of the load resulting from acceleration from seat to head.
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1952
Savely, H.E.
Air Univ. Quart.

HUMAN PROBLEMS IN ESCAPE FROM HIGH-SPEED AIRCRAFT.
Rev., 5(2): 65-67.

(1) The use of high-pressure masks, breathing helmets, and
ABSTRACT:
elastic vests has proven disadvantageous (painful distension of urfprotected
facial areas, poolLng of blood in the limbs, leakages through the masks). (2) Determinations of human acceleration tolerance by means of catapult
devices revealed that an average of 20 g's for 1/10 second, or 25 g's for
.01 second is withstood without injury. The rate of application of the
ejecting force has an influence on the interaction between ran and seat;
slower application of force will make higher ejection velocities tolerable.
(3) Measurements carried out on the linear decelerator (deceleration cart)
have shown that man can tolerate up to 45 g's wearing a simple crash harness.
The rate of application of the decelerating force determines again the effect
on the human organism (shock signs were observed at deceleration rates of
1360 g/sec., while a rate of 493 g/sec. caused no ill effects at deceleraExperimental investigations of decelerations of longer
tions up to 40 g).
outstanding.
duration with the body rotating in one or more planes are still
(4) Wind-blast effects were measured under simulated conditions in wind-
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tunnel tests on unprotected humans at wind speeds up to 425 m.p.h
Blasts
(normal bailouts) and up to 470 m.p.h (test seat ejections).
at sonic speeds were directed "t dummies wearing an A-13A oxygen mask
Tissues of the body protected from
and U.S. Air Force F-3 helmets.
Medium-weight winter flying
the direct force showed no ill effects.
clothing affords ample protection against high-altitude temperatures
(up to 80,000 ft.)
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THE PHYSIOLOGY OF ESCAPE
1955
Savely, H.E.
(Paper, Symposium on Escape from High Performance Aircraft,

Oct.

1955.)
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1957
Savely, H.E., & J.P. Henry
J. Aviation Med. 28(6):531-534

A NEW LOOK AT AVIATION PHYSIOLOGY
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QUALIFICATION TESTS AND ANALYSES
1961
S vory, D.J. and A.E. White
(Frankford Arsenal, PhiLadelphta
INITIATORS, CARTRIDGE ACTUATED, T25 and T26.
March 1961
ASTIA AD-258 548,
Pa.) WADD TR 59-309,

ASTRACT: Tests were conducted to determ ine whether the miniaturized T25 and
26 initiators satisfied the performance requirements for the larger 10 and MSAl
The T25 and T26 initiators were
nitiators they are intenued to replace.
ubjected to a complete qualification test program consisting of the following
ests; safety pin pull, drop, low temperature ignition, Iccked-shut safety,
The perforrance
erformince, primer indent, environmental, and water immersion.
f these initiators during the tests was evaluated and compared with the
The average performance
erformance characteristics of the M3 and M5 initiators.
f the T25 and T26 initiators matches or exceeds that of the W3 and M!5AI design
It is recommended (1) that the T25 and T26
equirements and specifications.
nntiators be standardized for use in aircraft escape systems after M)dification
f the T289 cartridge to meet pressure differential requirements, and (2) that
he mounting ears on the initiator caps be lowered to provide a more convenient
unting surface, similar to that of the H43 initiator. (Author)
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Schafer, Howard C. COLD-WEATHER ENVIRONMENTAL TESTS OF ROCKET CATAPULT
MK 2 MOD 1) (AIRCRAFT EJECTION SEAT)
(U. S. Naval Ordnance Test Station, China Lake, Calif.) NAVWEPS Report 7875
NOTS TP 2858 May, 1962 ASTIA AD 275430
ABSTRACT: A series of cockpit environmental tests was condueted on one model
of a rocket catapult used for pilot ejection to check winter temperature
thin
Major results are reported on the temperature environment
parameters.
low
temperatures
Severe
environment.
arctic
the cockpit of an F9F aircraft in an
were obtairned by keeping the canopy snow- and ice-free during part of the test
period, which included the coldest part of the Alaskan winter.
Weather parameters
This report includes three tables and three graphs.
are touched upon, as they tended to decrease minimum cockpit temperatures.
Vertical temperature gradients on the rocket catapult are discussed.

.1,276
Schellong, F. & M. Heinemeir 1033 UBER DIE KREISLAUFREGLULATION IN AUFRECHTER
I6RPERSTELLUNG UND IHRE STURUNGEN (Concerning the Circulatory Regulation
in Perpendicular Body Position and Their Disturbances)
Zeitschrift fur die gesamte experimentelle Medizin (Berlin) 89: 49-60

1,277
PILOT ESCAPE FROM SPINNING AIRPLANES AS DETERMINED
1948
Scher, S. H.
PROM FREE-SPINNING-TUNNEL TESTS
National Advisory Committee for Aeronautics, Washington, D.C.)
(U. S.
Research Memo No. L8D28, Sept. 9, 1948

1,278 ,
WIND-TUNNEL INVESTIGATION OF THE OPENING
1949
Scher, S. H. & L. J. Gale
CHARACTERISTICS, DRAG, AND STABILITY OF SEVERAL HEMISPHERICAL PARACHUTES.
(National Advisory Coamiittee for Aeronautics, Washington, D. C.)
NACA Tech. Note 1869.
ABSTRACT: An investigation has been conducted to determine the opening characteristics of several hemispherical parachutes and to study influence of the
The effects of
parachute design variables on these opening characteristics.
of
the parachutes
characteristics
and
stability
drag
on
the
design variables

were also evaluated

-
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PILOT ESCAPE Fý'2M SPINNING AIRPLANES AS DETERMINED
1951
Scher, S.H.
NACA TN 2485 Oct. 1951
FRON FREE-SPINNING-TUNNEL TESTS.

Procedure for pilot escape from spinning airplanes has been
ABSTRACT:
determined by means of tests in which pilot escape was simulated from 21
The
airplane models spinning in the Langley 20-fuot free-spinning tunnel.
outboard
of
the
bail-out
should
the
pilot
that
results in general indicated
side. Calculated centripetal accelerations acting on the pilot during a
spin are presented

.1,280
INVESTIGATION OF T HF ACCELERATION
1952
Scherberg, M.G., & H. Ferguson
AND JOLT HISTORIES DURING ESCAPE FROM HIGH SPEED AIRCRAFT
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
ASTIA AD 5010.
WADC TR 52 278, Oct. 1952.
Accelerations having short durations (less than 5 sec) and orders
ABSTRACT:
of magnitude above 2 g were represented by the equation of motion, X = K x 2,
where x and ; are the velocity and acceleration, respectively, and K is a
Calculations of the maximum acceleration expected at a
positive constant.
given time (t) after the initiation of escape were made to obtain upper bounds
for escape acceleration histories depending only on the initial velocity of
Graphs of these upper bounds are given for t = 0.5 to 4.0 sec and
escape.
For upper
for initial speeds at 200-mph intervals, from 400 to 1800 mph.
method
an
alternate
applicable;
not
was
method
the
0.5,
to
t0.0
from
bounds
Graphs which show the rate of onset of accelerais given for these values.
tion (defined as a jolt and represented by the third derivative *x')as a
function of the initial acceleration are included for initial speedb from 400
Contrary to the upper-bound results, the
to 1800 mph in 200-mph intervals.
jolt results appeared to be valied at transonic and supersonic as well as at
However, chey measured only the jolt caused by accelerasub-sonic speed.
parallel and normal to the spine of a person
accelerations
The
decay.
tion
in a tumbling escape unit were calculated for an assumed hypothetical case.
These alternately increasing and decreasing accelerations caused a shaking
phenomenon which may be beneficial to the escaping persoi.

"
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Scherlis, S., & E.C. Andrus
1943
STUDIES ON THE INFLUENCE OF PNEUMATIC
LEGGINGS UPON THE FLOW AND DISTRIBUTION OF BLOOD.
CAM No. 115, 18 Feb. 1943.

ABSTRACT: Used from 4 to 34 subjects for different procedures.
(a) Inflation of leggings either with or without simultaneous inflation of an
abdominal belt produces no circulatory change except a transient, significant
rise in venous pressure in arms.
(b) Inflation of leggings either with or without a belt has a very favorable
effect on circulatory changes produced by 1 "g" on the tilt
table.
(1) Fall
in arterial pressure is prevented.
(2) Cardiac acceleration is prevented.
(3) Cardiac output is sustained.
(c) The mechanism of this action is thought to be as follows: (I) External
pressure of leggings is transmitted to veins and opposes hydrostatic congesting pressure there.
(2) Normal peripheral resistance in arterioles is
increased, and constriction is necessary to maintain cerebral blood flow.
(d) Under gravitational forces greater than 1 "g", belts and leggings would
probably be inadequate, might even prove detrimental by opposing venous return
from the legs. Also under high gravitational force, more pressure is needed,
theoretically, around the calves than around the thighs. This differential
is not provided by leggings.
(e) It is suggested that the tilt
table is a valuable testing instrument
for anti- "g" devices.

1,282
Schleicher, R.L.
1947
STATIC TEST PILOT'S AND CO-PILOT'S
EJECTION SEAT FOR THE MODEL B-45A AIRPLANE -NAA MODEL NO. NA-147,
(North American Aviation, Inc.
Los Angeles Calif.)
Report NA'47-1207
ASTIA ATI- 102369,' December 1947

ABSTRACT:
Tests were conducted to static load the pilot's and co-pilot's
ejection seat and to demonstrate that the strength of the seat was sufficient
to meet the requirements as outlined in the A.A.F. Specification No. 25279. A
production type pilot's and co'pilot's ejection seat fabricated per N.A.A.
Drawing No. 147-53025 was used in the tests.
The seat was supported at the
catapult gun attachment and by the rollers.
Loads were applied by hydraulic
struts and metal straps except in the down load on the se3t back in which case
lead weights were used.
In each test condition loads were applied in increments
of 20, 40, 60, 66-2/3, 80, 90, and 100`4 of design load.
Photographs were taken
of each condition at 1007. design load.
The tests reported herein, show that the
pilot's ejection seat (147-53025) meets tho strength requirements of A.A.F.
Specification No. 25279.

" 2,885"
1,283

CASTING CLASSIFICATION - BRACKET ASSEMBLY 1948
Schleicher, R.L.
PILOT'S EJECTABLE SEAT ROLLER ATTACHING (147-530'34 (A) FOR THE MODEL
(North American Aviation, Inc.,
B-45A AIRPLANE -NAA MODEL NO. NA-147.
ASTIA ATI-114 626, July 1948
No.
NA-48-788,
Report
Calif.)
Angeles,
Los

ABSTRACT: The test was conducted to establish by static test the classification
for x-ray inspection of this casting in accordance with the Army Handbook for
Airplane Designers, Volume I, Eight Edition, Revision 7, including Amendment #2.
The specimen and set up included one magnesium alloy sand casting, Spec. AN-QQ-M56 comp. A condition HTA tested for the conditions shown to be critical by
The canting was supported in a steel jig, which
the design stress analysis.
simulated the airplane structure, And was loaded by means of two hydraulic
struts. !he tests results showed there was .005" deflection at limit load and
At design ultimate
no indication of yield after limit load of 41001 was removed.
load of 6150 there was .010 deflection and no indication of failure'.

1,284
CASTING CLASSIFICATION BASE ASSEMBLY 1948
Schleicher, R.L.
NAVIGATOR'S SEAT (147-53107 (A) FOR THE MODEL B-45A AIRPLANE - NAA
(North American Aviation, Inc., Los Angeles, Calif.)
MODEL NO. NA-147.
July 1948
ASTIA ATI 114 800,
ABSTRACT: Classification for X-ray inspection of this casting in accordance
.with tr'e Army Handbook for Airplane Designers was established by static test.
Test results showed a .011" deflection at limit load and no indication *f
At design Ultimate load of 2066h
yield after limit load of 1377# was removed.
Results showed
there was .022" deflection and no indication of failure.
this tasting to be in Class A-1.
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EINE.
ZWEITE FOLGE.
BIBLIOGRAPHIE DER LUFTFAHRTMEDIZIN.
1943
Schmidt, I.
ZUSA' tENSTELLUNG VON ARBEITEN UBER LUFTFAWRTMEDIZIN UND GRENZGEBIETE, 1937
(Bibliography of Aviation Medicine, Part Two).
BIS ENlDE 1940.
Luftfahrtmedizin Vol. 8, No. 1, March 1943.
ABSTRACT: The second volume of an important bibliography, covering the litcrature in aviaktion medicine and high-altitude research through the years 1937 to
Constitutes a survey of world literature on the subjects C,
the end of 1940.
the flier, altitude research, acceleration research (includof
psychophysiology
parachute jutnping, and air sickness), accidents, effects
forces,
ing centrifugal
of sound, fatigue, flying sickness, flying fitness and aviation hygiene.

1,287
VOLUME III.
BIBLIOGRAP1[Y OF AVIATION MEDTCINE.
1948
Schmidt, I.
(School of Aviation Medicine, Randolph Air Force Base, Texas)

(Incomplete)

ALSWAGCT: A compilation of reports pertaining to Aviation X.vdicine and it3
borderline fields, covering the years 1941 through 1945, and including supplementary references for the year 1940.
After the present mnterial had been supplemented above all by Anglo-Amoricin
literaLure, it was supposed to be published as the third volume of the "bibiioAs ,.e
But the war prevented its completion.
graphic der Luftfahrtmedizin".
believe that these references will be of interest to many an aeromedical scientist
The references concern first of all
they will be disseminated for public use.
Ger-min publications, but include also those foreign papers which have been
Anglo-American references have been omitted, since they are all
accessible.
listed in the "Bibliography of Aviation Medicine" by E. C. Hoff and J. F. Fulton.

1,288
PASSENGER SAFETY AND COMFORT CRITERIA STUDY IN
1961
Schmidt, R. V., et al.
(Northrop Corp., Norair Div., Hawthorne, Calif.)
DYNAMIC ENVIRONMENTS.
PB-67, Sept. 1961

1,289
PROTECTIVE EQUIPMENT FOR THE FLIER.
1950
Schneider, J.
UW If. (Dept. Air Force, 1950) 1, 645-648
German Avia tion Medicine.

i 1,290
1,290

Schneider,

-

J.

1950

1,887

.

PROTECTIVE MEASURES FOR THE PREVENTION OF INJURIES,

ESPECIALLY SPINAL FRACTURES IN AIRCRAFT ON SKIDS.
German Aviation Medicine,

WW II,

op. 612-614.
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Scholander, P.F.

1943

FINAL REPORT ON TEST OF ANTI "G" DEVICES FOR

PILOTS (ANTI-BLACKOUT DEVICE)
(Elgin Field, Proof Dept.,AAF Proving
Ground Command)
Serial No. 7-43-9., 4 Nov. 1943.

ABSTRACT: (a) The Berger Bros. gradient pressure suit and the Clark Wood
arterial occulusion suit were compared by 24 experienced pilots.
Both suits
were effective in preventing blackout up to 8 to 9.5 "g" in planes.
Both
effectively prevent, "g" fatigue.
(b) When 2 to 3 "g" are held continuously for two to ten minutes, the AOS
No discomfort
produces severe pain or distracting discomfort in the limbs.
is produced' by the GPS when 2 to 3 "g" are held continuously for 20 minutes.
Both suits are comfortable when
Hence the GPS is preferred by most pilots.
worn outside aircraft and offer good flotation.
(c) The GPS pressure equipment operates satisfactorily from the standard
instrument vacuum pump with special oil filter in tests up to 33,000 feet.
The few failures encountered in the tests could be easily prevented in the
future. The AOS requires an electric motor, pump, and switch to power it.
Out of 4 pumps tested,
Serious failures in the powering devices occurred.
one was completely broken in the process and 2 partially broken.
(e) Very good photographs of the GPS and AOS are included, also photograpsh
and diagrams of the two valves and graphs 6f their performance at altitude.

1,292
Scholander, P.T.
TYPE AIRCRAFT.
ASTIA ATI-83234,

1944

TEST OF IMPROVED PILOT COMFORT IN FIGHTER

( Army AF Proving Ground Command, Eglin Field, Fla.)
26 January 1944

ABSTRACT: Four (4) test flights in a BC-l airplane and eight (8) test flights
in P-51B airplane shc--d that sitting in a hammock type seat, carrying
parachute and dinghy, offers a considerable comfort during long sustained
flights (i to 4-3/4 hours) and is secure during acrobatics.

i1,293
Schreuder, 0. B.
1951
MEDICAL RESEARCH MUST CONTINUE TO DEVELOP PROTECTIVE
EQUIPMENT FOR THE HUMAN PILOT.
Tech. Data Digest 16:2, May 1951.

77
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Schroeder, H. A.
J. Avia.

1951

PREVENTION OF INJURIES DUE TO CRASH.

?4-d. 22:306-311,

Aug.

1951

1,295

Schroers, R.
1951
SOME DEVELOPMENT FOR GREATER CRASH SAFETY IN AIRCRAFT
(Civil Aeronautics Administration) Oct. 1951

1,296
1952
SOME DEVELOPMENTS FOR GREATER CRASH SAFETY IN
Schroers, R. J.
AIRCRAFT
SAE Quarterly Transactions 6:241-251, April 1952

1,297
Schwarz, E.R., & W.J. Hamburger
1946
IMPACT INVESTIGATION ON TEXTILE
MATERIALS.
(Textile Div., Massachusetts Institute of Technology,
Div. of Industrial Cooperation Contract #2-6343; Fabric Research
Laboratories, Inc., Contract #C45589; U.S. Army Air Corps, Materiel Div.,
Wright' Field, Dayton, Ohio, Order #N33-038 AC-12462) June 30 , 1946,
ASTIA ATI No. 87219
TABLE OF CONTENTS:
Theoretical Discussion of Physical Requirements cf Suspension Lines
A. Energy Absorption,
B. The effective Gage Length Method for Determining Load-Elongation
Diagrams,
C. Elongation Balance in the Conventional Core, and Sleeve Type Braided
Suspension Line,
D. Inherent Yarn Elongation, Crisp and Helix Effects,
Energy Absorption of Properties of Sleeve Yarns
Energy Absorption Properties of Core Yarns
Energy Absorption Properties of Suspension Lines
Shock Loading Characteristics of Parachute Suspension Lines
Energy Absorption Properties of Formic Acid Treated Sleeve Yarn
Energy Absorption Properties of Formic Acid Treated 26-Pick Conventional
Core and sleeve Yarns
----------

-

-- Comparison of Undrawn,

Partially Drawn,

and Fully Drawn Nylon

Energy Absorption Propeicies of Fiber "A" Conpared with Nylon

-

2,889

-

1,298
Schwarz, E. R., et al.
1946
IMPACT INVESTIGATION ON TEXTILE MITERIALS.
(Textile Div., Mass Inst. of Technology, Div. of Indl. Cooperation)
Progress Rept. No. 11, 10 Sept. 1946

1,299
Schwirhtenberg, A.H.
1961
Ann. Rev. Med. 12: 299-322,

MEDICAL ASPECTS OF SPACE FLIGHT
1961

ABSTRACT: A great deal of research has been conducted in the field of space
flight travel.
However, the application of the knowledge gained from the
research has been slow because of the lack of communication among the scientists,
engineers, and physicians.
There are many medical implications that can be
attributed to various flight stresses.
The author discusses the flight stresses
as well as commenting on selection of astronauts, function of man in space, and
man-machine relationships.

1,300
Seiker, H. 0., E. E. Martin, 0. H. Gauer & J. P. Henry
1953
A COMPARATIVE
STUDY OF TWO EXPERIMENTAL PNEUMATIC ANTI-G SJWTS AND THE STANDARD USAF
G-4A ANTI-G SUIT.
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC-TR
52-317, Feb. 1953.

1,301
Self, T. M.
1951
MATS ADOPTS REARWARD SEATING
Aviation Week 54(26):59-60, %.ae 25, 1951
ABSTRACT:
Military Air Transport Service announces that all the future
transport planes it orders will be equipped with seats facing the rear of
the plane.
MATS carried members of the Aviation Writers Association to
their annual convention in New York in the first Boeing C-97 to be fitted
with permanent rearuward-facing seats; 20 more C-97's are to be similarly
outfitted.
Thirty pairs of double tolding seats, arranged in two rows, are built to
withstand 16 G. Built according to designs by the Aero Medical Laboratory
of the Air Force's Air Materiel Command, at first glance they seem rather

. 2,890

-

spare. They have only an inch-thick foam rubber cushion over contoured
seat and back pads, and arm rests, and another small pad at the back of the
head. But they actually are more comfortable and less fatiguing than the
deep cushions used on commercial aircraft.
The primary object of the seats is safety. Crash deceleration is absorbed
by entire back, neck, and head, and -parts of the arms and legs.
Laboratory
tests show the body can take 40 G for short periods without injury.
Some transport manufactureres are afraid of the psychological factors
involved in rearward seating. The two main arguments:
(I) Passengers will
wonder why all planes are not equipped with them~will be nervous about
flying in ships with present forward-facing seats, and will be too crash
conscious; (2) Americans are used to facing forward and will resist any
change.
A foreign flag c.arrier spokesman discounts both these arguments.
The British and Australians have used rearward seating for some time with
success.
The Airworthiness Division of ICAO has decided to continue
rearward-facing seats as a recommended project. International Air Transport Assn. feels the idea is theoretically sound but wants evidence of
benefits counterbalancing the cost and effort involved.
MATS' recent uwitch is a result of five years' investigation and development
by the Air Materiel Command in conjunction with MATS.
(Journal of
Aviation Medicine 23(l):88, Feb. 1952)

1,302
Sells, S.B. & C.A. Berry, eds.
1961 HUMAN FACTORS IN JET AND SPACE TRAVEL:
A MEDICAL-PSYCHOLOGICAL ANALYSIS
(New York: Ronald Press)
ABSTRACT: Contents include:
"Medical Aspects of Jet and Space Travel" by
A. Graybiel; "Natural Environment and the Environment of Flight" by H.B. Hale;
"Radiobiology and the Environment of Flight" by G.L. Hckhuis; "Basic Aspects
of Skilled Performance" by W.A. Wilbanks; "Human Operator Performance Under
Non-normal Environmental Operating Conditions" by W.G. Matheny; "Group Behavior
Problems in Flight" by S.B. Sells; "Human Qualifications for and Reactions to
Jet Flight" by C.A. Berry; "Human Requirements for Space Travel" by S.B. Sells
and C.A. Berry; "Protective Melicine in Jet and Space Flight" by J.A. Norton;
"Air Craft Accidents and Flight Safety" by H.G. Moseley; "Human Factors Related
to Jet Aircraft" by T.G. Hanks; "The Engineered Envirorunent of the Space Vehicle"
by H.G. Clamann; "Operational Aspects of Space Flight" by A.M. Mayo; and "Speculations on Space and Human Destiny" by H.B. Webb.

/
-
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CURRENT WORK PROGRAM

Senna, J..
195()
HUMAN FACTORS ANALYSIS OF PROTECTION REQUIREMENTS (BALLISTIC,
CRASH, ACOUSTICAL, AND VISUAL) FOR ARMY AIRCRAFT AND AIRCREW SYSTEMS.
(Current project at U.S. Army Quartermaster Research and Engineering
Command,Natick, Mass.)
Description: A series of studies has been completed on systems for providing
optimal protection to the pilot and aircrew against the hazards encountered
in the military environment.
Emphasis has been on human factors problems
which must be solved to provide such protection.
Particular attention is,

devoted to influencing the design of clothing and equipment used.

1,304
Serocki, E. L.'
1959
DOWNWARD EJECTION SEAT (ECP 420) LOW ALTITUDE FLIGHT TESTS
(Boeing Airplane Co., Wichita, Kansas) Doc. No. D3-2280; Contr. No. AF33(600)
-32863.
April 1959
Sumary:
The low and intermediate airspeed tests conducted on the downward
ejection seat (ECP 420) at low altitude were successful although seat-dummy
separations were delayed to some degree during each test.
Both high speed tests
were unsuccessful due to deployment failure of the recovery-parachute.
The tests have shown that a separating device on the downward seats is necessary
to assure rapid controlled separation of the seat and occupant after ejection.
this ejection event is the primary factor in establishing the minimum altitude
for safe emergency escape.
During the two low speed tests the dummy beparated from the seat and the parachute
oas fully inflated approximately 290 feet and 350 feet below the' airplane.
The
,arachute was fully inflated approximately 220 feet below the airplane during the
Lntermediate airspeed test.
(AUiTHOR)

1,305
Shannon,

Robert h.

1959

USAF SEAT EJECTIONS

(January

1, 1959 - December 31,

1959)
(Directorate of Flight and Missile Safety Research, Norton Air Force Base,
California)
No. M-10-60
July 1960
AST1A AD 242728
ABSTRACT:
The data contained in this report were compiled from questionnaires
completed by crewmembers who used the ejection seat as a means of escape during
inflight emergencies and from aircraft accident reports submitted on accidents

involving ejection during 1959.

Intentional or inadvertent ejections

'

.qt

to ground impact are not included.

:agencies
It is the intent of this report to advise research and development
up-t,-date
an
with
personnel
operating
of current problem areas and to provide
mnalysis of USAF ejection experience.
aircrew
These data provide the background information for extensive
conditions.
post-ejection
and
ejection,
indoctrination concerning pre-ejection,

1,306
THE USE OF MATHIF1MATICAL MODELS TO INVESTIGATE
1961
Shapland, D.J.
THE EFFECTS OF PROTECTIVE SUPPORTS ON THE HUMAN BODY DURING ABRUPT
(Stanley Aviation Corp., Denver, Colo.)
ACCELERATIONS.
Rept. No. 781, Sept. 1961.

1,307
,AR;Z
ASSEMLY'
CONSIDERATIONS FOR A LAP-BELT-SHOULDER
1962
Sharp, J. E.
Field
and
Crash
Automotive
Stap
Fifth
The
ed.,
Cragun,
K.
H.
(In
Denonstratlon, Se 1pt. 14-16, 1961) Pp. 253-254.
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Show,

HUMAN TOLERANCE TO ACCELERATION IN-DOWNWARD SEAT EJECTION
1947
R.S.
Memo Rept. TSEAA 695-74C
(AMC, Wrightt-Patterson AFB, Ohio)
12 Dec. 1947.

In downward seat ejection, velocities of 28.5 feet per ,second
CONCLUSIONS:
can be safely a-complished using a 24-inch stroke.
The standard safety belt and shoulder harness with the addition of toe straps
(DACO)
provide adequate fixation of subjects in this ejection.

1,309
Shaw,

ACCELERATION-TIME DIAGRAM FOR CATAPULT
1947
R.S. & H.E. Savely
EJECTION -SEATS--(Aeromedica l--Lab; Wright-Patterson-AFB,--- Ohio)
Memo Rept. TSEAA 695-66D, 11 Feb. 1947

,

/
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Shaw,

TEST FIRING OF FD CATA'ULT FOR DOWNWARD SEAT EJELTIOt.
1947
R. S.
Memo Rept. No. MEREKD 695-74-1, May 1947

1,311
Shaw,

THE PRES9URIZED HELMET AS A. NEGATIVE G
1948
R.S. & J.P. Henry
Aero Medical Laboratory Serial No. MCREXD4-695..74-R,
PROTFCTIVE DEVICE.
Air Material Conmmand Memo Rept. T3jEAA-695-74E

In MR. No. TSEAA-660-100lentitled "Emergency Pressure Suit", dated
ABSTRACT:
May 5, 1946, a pressurized helmet is described, and its use as a negative g
Inasmuch as most of the injury from negative
protective device is suggested.
acceieration of' several seconds duration is related to over-distension of the
blooc vessels of the head, it is reasonable that such a helmet applying counter
This work
pressure to these vessels would provide some degree of protection.
afford.
would
a
devi-ce
such
protection
of
amount
the
determine
was undertaken to
helpressurized
the
evaluate
to
experiments
This report describes preliminary
The preliminary
met as a protective device against negative acceleration.
experiments suggest that: (a) Pressure breathing with a pressurized helmet does
(b) The use of the pressurized
not significantly raise negative g tolerance.
closed raises negative g tolerance by an amount similar
helmet with the glottis
to the positive g toleratice increase obtained front the anti-g suit.

1,312

Shaw,

R. S.

1948

TEST FIRING OF T-7 CATAPULT FOR DOWNWARD SEAT EJECTION.

(Wright Air Devel.
741; 11 May '1948.

Command,

Wiight-Patterson AFB, Ohio)

WADC, MCREXD-695-

-1,313

Shaw, R. R.
(Dept.

NOTES ON BACKWARD FACING SEATS.
1952
Civil Aviation, Commonwealth of Australia).

July 1952.

1,31•

Shaw,

R. R.
(Dept.

RELATIVE COWORT IN FORWARD AND BACKWARD FACING SEATS.
1956
Rept. SM-18, Issue 2; 25 May 1956.
Civil Aviation, Australia)

*0

Shea

F.
1953
Aviation Week,

CIR CALLS FOR •Tft'.4GER CABINS.
59(16):58-99.
19 Oct. 1953.

ABSTRACT: In the controversy over forward-facing versus aft-facing searts
in transpcrt planes, it is felt that there has not been enough evidence
collected by investigators of air crashes to justify one in preference to
the other.
The crash of a DC-6 at Elizabeth, N.J., on Feb. 11, 1952, is
described, and it is stated that the investigators of this accident reported
that the casualty rate would have been just as high with aft-facing seats as
vwth the forward-facing seats, which were standard on this plane.
Hovever,
it is definitely recommended that seats in transports be reinforced for lateral
S forces.
Present seats are designed to bear only 1 anid 1/2 g laterally, and
it is recommended that they be strengthened to stand loads as high as 35 g
later4lly.

1,316
Sheffield, P.C.
1942
"G" MEN OF THE AIR ON PILOTS FIATTENING OUT:
AVOIDING THE PHYSIOLOGICAL ILL EFFECTS OF VIOLENT ACCELERATION.
ylif.ht, 41:134-135

1,317
Shepard, L.F.
1962 OMNI-DIRECTIONAL HIGH ALTITUDE HELMET
(U.S. Patent 3,030,626, April 24, 1962)

ABSTRACT: A brief des'cription and illustration are given of a helmet attached
to a pr..,ssure suit used in high altitude flying. A rotatable pressure seal is
included for maintaining pressure within the suit during movement of the helmet.

1,318
Sheperdson, R.M.
1956
SPECIFICATION FOR IMPACT BAG INFLATING UNITS FOR
THE GAM-67 MISSILE.
(Radioplane Co., Van Nuys, Calif.)
Contract No. AF33(600)-23893, Rept. No. 1123, 15 March 1956.
ASTIA AD 89 711

Siegel, A. I. & R 4. Tabor
i '
STUDY TO ASSIý.5 THY rrFr.TCVTNESS AN4D
UTILIZATION OF VU1,L PRESVXj1E Sk'11S.
(Appliei' 'isyLhologiral Service,n
Villanova, Pa.) Rept. No. NAC ACEL-373; AST'.A AD 200 528.
ABSTFACT: 'Ithe Mk 11 itil-pressurc, siuit aisembly was investigated in the
4
F3U-l aircraft. Control arcess iii the s'a
.t was marginal. Some contrcolx were
unreachab le or inoperible at various suit presstorization. Hlead mobility was,
restricted but the hclotet was considered generally comfort.4blc. The intelligibility of the conmmunicatior. system was Acceptable. Suit donning was accompuished in 10 to 18 mil.
Increaaed ventilation for the pilot particularly
before becom~ing airborne v~as necessary.' Some- pilots were unable to complet*
the airstart, spin recovery, and ejection procedures. Aiircraft abandonment
under simula~ed conditions ranged from 20 to 85 sec.

,1,320
Siegel, A. I.., .'. Boliokis, R. Hatton, & K. Crain
1960
STUDY TO ASSESS THE
EFFECIIVENESS AND UTIILIZATION OF FULL ru.sSURE SUITS:
A Technique for t'ý
Evaluation of Operator Performance in Pressure Suits and Othcr Flight
Apparel. ('Naval Air Materiel Ctr., Philadelphia, Pa.) NAiMC-ACEL-435;
29 April 1960
ABSIRACT: The need for a rijorous method for evaluating perceptual and motor
performance .-.
n full pressure suits end other flight apparel has been a continuous
one in Naval aviation. The present report describes a method, based on a series
of general~ly accepted measurement techniques, for meeting this need. The scheme
is based on determinations of perfnrmance capability of the following types:
rate of movenent, psychomotor coordination, manual dexterity and light manipulatory performance, work space requirements, visual field, anthropometric' flexibilI,ity, manipulative a'rea, and effort required for task performance.
In addition, the design of an apparatus which will allow for the accomplishment
of standardized measurements in each of these areas is described. (AUTHOR)
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Sieker, H.O. 1952 DEVICES FOR PPOTECTION AGAINST NEGATIVE ACCELERATION
(Aero Medical Lab., Wright Air Development Center, Wright-Patterson APB, Ohio)
WADC TR 52-87, Part I, June 1952. ASTIA AD 2135

ABSTRACT: Previous experimental work has shown that negative acceleratinn is
tolerable within certain physiological limits. This report sunmmarizes studies
in which human subjects were exposed to negative acceleration with and without

N

The tolerarce lirmit for negativ- acceleration in uft•i'?,, t'ed 06kJhJCctS
prorecticn.
in the upright 'neated position was found to be 2.5 g. The accl.,ritiuot v•,5
limited to this level by the subject's discomfort and the bradycardi.t noti-d in
At 3 g, in addition to marked discom.fort, conjunctival
the electrocardiogram.
When the subject in the' upright
hemmorrhages and cardiac usystoles were noted.
seated position was protected by means of counterpressure about the head and
The tolerance
neck, the tolerance to negative acceleration was increased to 5 g.
limit for negative acceleration was found to be 4 g in the negative g aspect of
the USAF prone position bed.

1,322
DEVICES FOR PROTECTION AGAINST NEGATIVE ALCELERATION.
1952
Sieker, H. 0.
(Wright Air Development Ctr., Wright-Patterson AFB,
II: FLIGHT STUDIES
WADC TR 52-87, Pt. 2; ASTIA AD-6891; 'Nov. 1952

PART
Ohio)

Each of 6 subjects wearing neck-sealing full-pres -ire helrets flew 5 to
ABSTRACT:
,n M-7 negative-g
15 maneuvers involving from -1.0 to -3.0 g for 5 to 40 sec.
valve mounted on the F-84E aircraft in place of the standard ,ositive-g valve
automatically provided a helmet pressure of 25 umm of Hg for each negative g obtainManeuvers limited to -2 g were also flown by 3 pilots without pressure in the
ed.
All pilots agreed that the pressurization improved their comfort during
helmet.
The helmet restricted peripheral vision, and some pilots felt that
the maneuvers.
the helmets were hot and stuffy. 'Negative-g maneuvers were estimated to be of the
most value only in evasive tactics of fighter vs fighter; however, accelerations
(ASTIA)
above -3 g require extensive aircraft modifications.

1,323
A COMPARATIVE
1953
Sieker, H.O, E.E. Martin, O.H. Gauer, & J.P. Henry
STANDARD USAF
THE
AND
SUITS
ANTI-G
PNEUMATIC
STUDY OF TWO EXPERIMENTAL
and
Research
Air
Center,
Development
Air
(Wright
SUIT.
G-4A ANTI-G
Development Command, Wright-Patterson AFB, Ohio) WADC TR 52-317,
ASTIA AD 12716.
Feb. 1953.

Two new types of pneumatic anti-g suits have been examined which
ABSTRACT:
apply pressure to a greater portion of the lower part of the body than the
The two suits consist of (1) complete coverage trousers
standard C-4A suit.
system of circumferential bladders and (2) full
a
connected
of
composed
two types of ar.ti-g suits provide 0.7 to 0.9 more
These
pressure trousers.

-

20897

-

prLtvt ton against acceleration thzin the standard G-4A anti-g suit which
a:tord,.d 1.8 g protect ion.
A comparative study of the effect of the three
t)pes ef protection on arterial pressore, venous pressure and vertical heartto-head distance was undertaken on human subjects.
During acceleration the
1nflati(,n of the two exprrimental suits maintained mean arterial pressure at
eye level and venous pressure at heart level higher than did the G-4A suit
under the same condirions.
The shortening of the heart-to-head distance was
not significantly different with the three types of protection.
It is believe4
that greater protedtion is afforded by the experimental anti-g suits
bec,,uie they apply greater pressure 'evenly to a larger portion of the
By this means
lower part of the body than the G-4A suit is able to do.
they increase peripheral arterial resistance and venous return to the
heart more effectively than the G-4A anti-g suit.
The two experimental suits have been shown to be an effective and comfortWithin the limits of black,ble type of protection against acceleration.
these
suits have been demonstrated
of
the
subject,
tolerance
out or comfort
Moreover, they may be incorporated into a
to be safe for human use.
combination altitude, anti-g and exposure suit.
These new anti-g suits have
the disadvantage of being bulky, poorly ventilated and in the case of the
full pressure suit, difficult to don.
It is concluded that further study,
testing, modification and development of these anti-g suits bhould continue.

1,324
Sierra Eng. Co.
c.1955
A TECHNICAL DESCIRPTION OF SIERRA SkM AND FAMILY
THE ANTHROPGETRIC (ANTHROPOMORPHIC) TEST DUMMIES.
(Sierra Eng. Co., Calif,.)

1,325
Sierra Engineering Co.
1955
SIERRA SAM AND FAMILY
DUMMIES.
(Serra Engineering Co., ,Serra, Calif.)

-

ANTJPOMETRIC TEST

1,326
Sierra Engineering Co.
1959
GENERAL DESCRIPTION OF 7HE SIE RA SAM MODEL 263
95th PERCENTILE ANTHROPOMETRIC (ANTHROPOMORPHIC) TEST DUMMY.
(Sierra Eng. Co., Sierra, C.-lif.)

1,327
1958
SEAT BACK-PASSENGER-IMPACT ABSORPTION CHARACTERSifuentes, 5.5.
(Convair, San Diego, Calif.)
ISTICS DEVEWPXENTAL TEST MODEL 22.
Rept. #SL58-177,
16 June 1958.

1,328
1955 INVESTIGATION OF A ME71OD FOR IMPROVING
Silkey, F.R. & Miccl Rickards
THE PERFORMANCE OF UPWARD EJECTION SEATS (Wright Air Development Center, Aii
Research and Development Command, United States A.F., Wright-Patterson AFB,
Ohio) Contract No. AF 33(616)-3025, Task No. 13437, December 1955. ASTIA AD105255
ABSTRACT: The rapid increase of the maximum speed of USAF aircraft designs has
resulted in a situation where, utilizing available seat thrust devices, sufficient
clearance between the ejected seat-man combination and the aircraft vertical'sta
The objective of this report is to present an inbilizer cannot be guaranteed.
The method is
vestigation of one method for solving the tail clearance problem.
to increase the vertical height of 'the ejection seat trajectory by means of
at•ttude as soon as possible after the seat
stabilizing the seat in a high lift
is separated from the aircraft. This report presents an analysis of the probleni.
It is concluded that
upward ejection seats.
involved for stabilized high lift
stabilizing the upward ejcction seat produces definite improvement in the seat
performance,
it must be noted however that the stabilized high lift
seat configuration will not be the same for large and small aitcr•ft.

1,329
Silverman, A. J., S. I. Cohen, G. D. Zuidema & L. L. Vickery
1958
PSYCHOLOGIC
BIOLECTRIC ASSESSMENT OF G-SUIT PROTECTION.
(USAF, Wright Air Dev. Div., Wright-Patterson AFB, Ohio) WADC TN 56-400.
ASTIA AD 97 278.
ABSTRACT: Performance of a psycho.motor task and arousal as measur-.d 5y CSR
were assessed on six subjects who were centrifuged at 3 g for ten rides, while
protected and again while unprotected by an'anti-g suit. Results suggested
less arousal and better sustained performance when protected by the ,uic.

" 2,899_1,330
WINDBLAST PROTECTIVE VISOR ASSEMBLIES FOR USE WITH
Sininons, C.F.
1950
Sept. 1950.
UXSAF Technical Report 6037,
HELHETS AND OXYGEN MASKS.
ASTIA ATI 87407

Problems incident to the development of wind blast head-protection
ABSTRACT:
The
equipment for use by aircrew men during seat ejection were studied.
equipment was tested by using both live subjects and dummies ejected from
Tests were also made with wooden
airplanes flying at speeds up to 485 mph.
model heads using an altitude chamber to produce air blast in excess of 500
mph.
It was determined that a modified P-1 helmet and a modified A-13A oxygen
mask plus a visor mechanism will rcmain on the wearer at 485 mph.

1,331
Simmrns, C.F.
1953
HUMAN FACTORS IN PERSONAL EQUIPMENT FAILURES.
(Acro Medical Lab., Wright-Patterson AFB, Ohio) WADC Technical Rept.
December 1953
ASTIA AD 25 507'

53-244,

ABSTRACT: In-service conditions pertaining to the effectiveness of standard
AF personal equipment are reviewed; type p-3 protective helmet is used as
an example.
Loss of the helmet before Dnd during seat-ejection escape resulted
in some fatalities.
Poor fitting of the helmet prevented proper functioning
ot the oxygen masks.
Some helmets employed were too weak and flexible to withstand wind-oiast forces.
These and other conditions were considered to result
from ignorance of the available instructions concerning installation of visor
mechanisms and P-3 helmets.
Corrective action for achieving the maximum
protection from the equipment is outlined.

1j332
Simons, A. K.
1951
TRACTOR RIDE RESEARCH
Paper; Society of Auto. Engineers National Tractor Meeting, 10-13 Sept.
1951.
S.A.E. Prepringt 653.
See also Society of Automobile Engineers Transactions, April 1952, Pp.
357-364.
ABSTRACT:
It cannot be over emphasized that the job the tractor must do, the
position of th e seat on the tractor, and the posture of the body in the seat
will all affect tractor seat suspension design.
OnL. scientific approach to the
problem is to (1) record the absolute tractor motion in all 3 directions simultaneously while the firld operation is in progress, (2) subsequently analyze
those records in the-light of human tolerances and (3) design the seat suspension

-
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The use of such
to isolate against the objectionable part of this motton.
electronic equipment openis up new fields of investigation to the s'uspensimn
engineer and the medical profession to determine physical and humin responses to
all ccnditions of motion. The challenge is to the seating engineer to try to
devise a seat suspension that will do as good a job in isolating vibration and
supporting his body as do his own legs without that unfortunate adjunct ot
becomin" fatigued.

1,333
Simons, A. K.
1955
HTALTH IAZARDS OF ROUGH RIDING VEIIICLES.
(Report to Commission on Accidental Traurm, Armed Forces Epidemiological
8 July 1955)
Board, Dept. of Defense.
NOTE: CARI P&S 30.1
See also;
Brostrom Research Laboratories Rept. No. 113.
In spite of mounting evidence that truck and tractor riding conditions
.ABSTRACT:
are undesirable, investigations studying human, reactions in the 'vibration range
The designers of
above the so-called "intolerable limits" have not been rmide.
military and commercial vehicles need to know the consequences and safe limits
of operation of "rough riding" on man before they will improve vehicle suspension
To ;.atisfy this need, it is essential that medical And
and driver seat design.
engineering research be alerted and focused- to study the effects on health,
safety, and human efficiency of exceeding the 'subjective "intolerable" limits of
This frequency range is between
shock and vibration in rough riding vehicles.
.1 - 8 cps. with inLensities up to accelerations of 10 G's on the drivcr. As
a preliminary and constructive step, it is suggested tha-t an objective group
conduct a scienti ic inquiry into the overall economic, health and safety aspect
of the problem an publish its results.

1,334
Radke & W.C. Oswald 1956 A STUDY OF "6rRUCK RIDE"
CHARACTERIST CS OF STANDARD CUSHION VS. SUSPENSION TYPE SEATS IN
MILITARY VEH CLES
Contract No. DA-1I-022-ORD-1999;
Detroit Arsenal aid Aberdeen Proving Ground
1-696; DA Project 5T7201001; Sub-Directive 60405330-11-80802.
ORD Project
Rept. No. 118, 16 March 1956

Simons, A.K., A.0

The purpose of this study was to elecLronicallv record and compare
ABSTRACT:
the "truck ride" (1-8 cps) felt by the t.ruck driver in a standard seat cushion
assembly and suspension seats installed in a rubber-tired military truck and
-.....
driven over per.anent test courses at the Abe-deen Proving Ground.

. 2,~'Ol0

.

Truck acceleration levels in the vertical, transverse and longitudinal
directions were found to exceed the "intolerable" and "uncomfortable" limits
suggested by vibration table studies in Europe and the U.S.A.
The standard
driver's cushion seat amplified vertical basic truck motious (1-6-cps),
transmitting an average of 1247. of the vehicle vibration intensity to the driver's
belt on the Belgian block and staggered bump courses.
Tht! ansistant driver's
seat averaged 1397. transmission.
The suspension seats attetu-ited the basic
truck motions (1ý-6 cps) to the extent of transmitting an average of 807. of the
truck vibr-ition intens.ty to the driver's belt for suspension A (697, for supcnsion B), over the same test courses.
These field test results correlate wt.i
ptei formances determined in laboratory vibration table studies of mar. on the
btandard and suspension type seats.
This correlation is important because
laboratory vibration table studies are easier to make and are subject to greater
experimental controls.
Laboratory vibration studies on man in a rigid seat were made (0-6 cps)
which show the different responses of man's head, neck and belt and the gross
effects of variation in muscle tension.
Some theories are presented on man's expenditure of energy in holding onto
steering wheel and pushing into back cushion to reduce the amplifying effect
of conventional cushions.
The serious lack of data throughout the world on
man's short and long term reaction to vibrations in the 1-8'cps range is
emphasized.

1,335
Simons, D. G.
1954
METHODS AND RESULTS'OF ONE YEAR OF BALLOON FLIGHTS WITH
BIOLOGICAL SPECIMENS.
J. Avia. Mo.1.
25:380-387

1,336
Sinnamon, Edwin G. & W.S. Wray
1962
BIBLIOGRAPHY OF AVIATION MEDICAL ACCELERATION
LABORATORY PUBLICATIONS, 1950-1960
(U.s. Naval Air Development Center, Johnsville, Pa) NADC-MA46211. -Sept. 27, 1962
ABSTRACT:
A bibliography with abstracts and indic.es is presented- which covers
all of the published work of the Aviation Medical Acceleration Laboratory during
its first
decade, 1950-1960.
The primary facility
at this laboratory is the
50-foot radius hum-an centrifuge with its gimbal-motintcd gondola.
This device
is capable of producing acceleration levels up to 40 G and with computer control
can realistically
simulate flight profiles of air and space vehicles.
Ths subject
ruitter covered by the publications includes aviation and space medicine, the
effects of acceleration on the animal and human organism, human performance
under acceleration stress, dynamic stimulation of aircraft and space vehicles,
biochemistry, physiology, psychology, and engineering.
Included are formal
reports, progress reports and articles which appeared in the- open literature.
_'The materia- is coded--an-d-- gr-ouped-un-der subject headings and indexed by author,
title
and report number or journal citation.
ASTIA numbers are given for all
reports available Under that system.

1,337
Sisakyan, N.M.
1961 BIOLOGIIA I KOSMICHESKIE POLETY (BIOLOGY AND SPACE FLIGHT)
Priroda (1): 7-16, 1961
"Soviet Literature on Life Support Systems", Air Information
See also:
April 28, 1961
AID Report 61-59
Division, Wright-Patterson AFB, Ohio.
ASTIA AD 256 235
ABSTRACT: Soviet experiments with animal-bearing rockets show that at heights
of 78-85 km and speeds of 2,000 km/hr or at 39-46 and 4,100 km/hr catapulting
is the reliable emergency escape method and causes no great functional disturIt has also beer found that 3-10 minutes of weightlessness
bances in the animal.
causes no great functional lesions to the animals cardiovascular or respiratory
system. Experiments indicate that the body can more easily withstand the
No changes,
transition from acceleration to weightlessness than the reverse.
genetic or otherwise, have so far been noted in the bacteria and phages contained
(CARl)
in the second Soviet space ship.

1,338
1958 T33 AIRCRAFT EJECTION SEAT TRIALS STATIC EJECTIONSSkogland, H.
MODIFIED SEAT
(Royal Canadian Air For:e) CEPE Report No. 1354 September, 1958
ASTIA AD 201397
Findings to date concerning catapult tube bending and tail clearance
ABSTRACT:
from a T33 aircraft are summarized.
ejections
during
A standard and a modified T33 Aircraft Ejection Seat were compared for
rate of tumbling, tail clearance and tube bending. The results of the static
(a) tge maximum tube bending, 1 g ejection, may cccu:
test indicate that:
at aircraft attitudes of 0 to 100 nose down, and (b) the modified seat attained
trajectory heights 117. to 35% higher than the standard seat with approximately
30% reduction in tumbling.
Recommendations are submitted to modify all T33 and Sabre aircraft ejection
seats.

", 339
DESIGN, DEVELOPMENT, AND QUALIFICATION TEST1961
Skopp, G. H., & A. E. White
(Pitrnan-Dunn Labs. Group,
ING OF THRUSTER, CARTRTDGE ACTUATED, T31.
FA Rept. No. R-1598; Proj. 1362;
Franktord Arsenal, Philadelphia, Pa.)
ASD TR 61-444; ASTIA AD-270 737; Oct. 1961
A summary and an evaluation are given of the ballistic and mechanical
ABSTRACT:
Thr thruster, weighing 5.7 lb,
development of Thruster, Cartridge-Actuated, T31.
was developed to unlock the canopy of the F105E aircraft during emergency escape,
and to provide sufficient bypass pressure to initiate the action of the canopy
In operation, the thruster piston retracts and displaces a mass of
remover.

-2,903-

310 lb in. the horizontal plane for a min distance of 2.0 in. over a temperature
range of -65 to 200 F.
The thruster movement is horizontally opposed by a
resistive force of 6200 lb. The thruster piston locks in position upon completion
of its stroke, and bypasses a min of 1000 psi at the end of 42 in. of MS 28741-4
hose assembly. The final lock keys are capable of withstanding a 26,000-lb push
or pull.
It is pointed out that the development program for this item was
curtailed after cancellation of the F1O5E airplane, and the thruster did not undergo a complete qualification test program.
(AUTHOR)
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Slater, E.T.O., A.E. Slater & H.E. Ross 1950 SYMPOSIUM OF MEDICAL PROBLEM'S
ASSOCIATED WITH SPACE FLIGHT
Brit. Interplanetary Soc. J.
9(l): 14-37
Jan. 1950
ABSTRACT: Three papers are presented:
"Psychological Problems of Space-Flight"
by E.T.O. Slater; "Balancing Mechanisms of Inner Ear" by AE. Slater; and
"Lunar Spacesuit" by H.E. Ross.
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1957
COMPARATIVE
Slechta, R. F., E. A. Wade, W. K. Carter, & J. Forrest
EVALUATION OF AIRCRAFT SEATING ACCOMMODATION.
(Wright Air Development Ctr.,
Wright-Patterson AFB, Ohio) WADC TR 57-136; Apr. 1957; ASTIA AD-I18 097
NOTE: CARl P&S 4.23aa
ABSTRACT: Three inter-related purposes were accomplished:
(1) A series of seats
currently in use in operational aircraft were comparatively tested for adequacy
in limiting pilot and crew fatigue and discomfort.
(2) Several subjective methods
of comfort testing were devised and evaluated to determine efficient and economical means of seat evaluation.
(3) The test data were analyzed for basic information about the nature and progression of seating discomfort.
The approach was
experimental, using techniques and orientations of an inter-disciplinary research
team. Eighteen subjects, selected to represent a wide range of body sizes in the
Air Force population, were seated in each of six seats for tests up to 7 hours in
duration. Six by six Latin Squares were utilized for purposes of counterbalancing
Summaries of data ant' discussions of statistical techniques are presented in
appendices.
Results are summarized in an introductory overview and in the
conclusions section.
Results of several comfort testing techniques were found
consistent one with the others.
Statistical separation of the seats was demonstrated in analyses of data from voluntary sitting
'me and other techniques.
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Statistical treatment of sitting time data from twelve subjects gave essentially
Localized discomfort in
the sare results as those obtained with 18 subjects.
the back and buttocks was found more important than discomfort in the thighs,
neck, shoulders, and lower legs in producing general discomfort. Seat parts were
analyzed for their relative importances in achieving comfortable seating.

1,342
Slechta, R. F. & E. A. Wade
1959
COMPARATIVE EVALUATION OF AIRCRAFT SEAT
CUSHIONS.
(Wright Air Development Command, Wright-Patterson AFB, Ohio)
Tech.
Rept. No. 58-311.

1,343
Slechta, R. F., & J. For"_st
1959
COMFORT EVALUATION OF THE C-118 PILOT SEAT
(AEROTHERM)
(W'right Air Development Division, Wright-Patterson AFB, Ohio)
WADD TR 58-312; ASTIA AD-212 559; March 1959
NOTE: CARl P&S 4.23
ABSTRACT:
This study was undertaken in order to evaluate certain design characteristics of the C-llb Pilot Seat (Aerotherm) in terms of their adequacy for-the
maintenance of human comfort.
The method of evaluation consisted primarily of
subjective and behavioral laboratory tests administered by means of hourly questionnaires presented to seventeen subjects during a voluntary sitting period of
seven hours maximum duration. On the basis of test data and specific conments made
by the subjects, recommendations for seat design improvements were made.

1,344
Slechta, Robert F. and J. Forrest 1959 COMFORT EVALUATION OF THE C-97A/KC97E PILOT SEAT (WZBER)
(Bio-Mechanics LaborAtory, Department of Sociology, Tufts Univc:siLy)
WADC Technical Report 58-313 Contract No. AF 33(616)-3068, Novermber 1959
ASTIA AD 23513')
Task No. 71724
Project No. 7215
ABSTRACT: Certain design characteristics of the C-97A/KC-97E Pilot Seat
Evaluation consist-ed-pr4rnarily
(Weber) are evaluated in terms of human comfort.
administered through
lab
tests
behavioral
and
of
subjective
a
battery
of
hourly questionnaires presented to 16 subjects during a voluntary sitting period
of 7 hours max duration. The max duration of sitting time permitted was

°'
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420 min, the voluntary time was 365.6 min. With intoletable discomfort rated
Hourly scale evaluations
(-10) and ideal comfort (+10), the average was +3.57.
revealed that comfort decreased with time, but that at no point during the first
For all body regions
5 hours did the rating fall into the discomfort zone.
the average onset of discomfort was 198.0 min and that most discomfort was
Inlividual seat
experienced in the buttocks, back and neck, in that order.
parts revealed certain inadequacies in the seat and back cushions, armrests,
Recommendations for seat design
headrest, and manipulation of controls.
improvements are included.
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Slecht, R. F., J. Forrest, W. K.. Carter, et al.
1959
COMFORT EVALUATION OF
THE C-124A PILOT SEAT (WEBER)
(Wright Air Development Ct-., Wright-Patterson AFB, Ohio) WADC TR 58-314; ASTIA AD 233 462; Nov. 1959
ABSTRACT:
Certain design characteristics of the C-124A Pilot Seat (Weber) were
evaluated in terms of their adequacy for the maint..nance of human comfort.
The
evaluation method consisted primarily of subjective and behavioral laboratory
tests through the use of hourly questionnaires presented to 18 subjects during a
voluntary sitting period of 7 hours maximum duration.
Although the maximum
permitted sitting time was 420 minutes, the average voluntary time was 375.5 min.
On a comfort scale ranging from intolerable discomfort (-10) to ideal comfort
(+10), the average was +5.24. Hourly scale evaluations revealed that comfort
began to decrease after 2 hours, but that the average rating did not fall into
the discomfort zone during the first 5 hours.
The average time of onset of discomfort for all body regions was 189.2 minutes, and that most discomfort was in
the butt6cks and the back.
Individual seat part evaluation revealed inadequacies
on seat and back cushions, armrests, headrest, and manipulation of controls.
Recommendations for seat design improvements are included.
(ASTIA)

1,346
THE FITTING OF OUTER CLOTHING OVER THE MC-3 AND MC-4
1957
Slingland, C. E.
PARTIAL PRESSURE SUITS.
(Wright Air Development Center, Wright-Patterson AFB, Ohio) WADC
ASTIA AD 131 005
Tech. Note 57-306.

1,347
Sloane, M.
1963
EVALUATION OF PROPOSED GEMINI ENVIRONMEN'TAL PROFILE.
(Air Crew Equipment Lab., Naval Air Material Center, Philade-lphia, Pa.)
NAEC ACEL 504, 18 June 1963.
ASTIA AD 409 463L.
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Slowik, J. and W. Weir
1963
INVESTICATION OF CREW ESCAPE SYSTEM
SURFACE IMPACT TECHNIQUES FOR ADVANCED AEROSPACE VEHICLES
(Flight Dynamics Laboratory, Aeronautical Systems Division, Air Force
Systems Command, Wright-Patterson AFB, Ohio)
Proj. No. 1362
May 15, 1963
ASD-TDR-63-173
ABSTRACT: This ,report describes the results of a four-part study related to
the parachute landing impacts of a manned capsule.
A survey of literature,
with the objective of establishing human tolerance to rapidly applied
acceleration, revealed a substantial discrepancy among the data published
by investigators in this area.
The tolerance limits published in HIAD
were accepted as the parametric limits for the present study, pending the
completion of advanced studies in this area. Analyses of typical parachute
landings revealed that horizontal velocities of up to 56 fps and vertical
velocities of up to 33 fps are possible.
Secondary impacts resulting from
toppling are likely. Active and passive attenuation methods were quantitatively evaluated in an effort to determine an optimum attenuator.
From the
results of this evaluation, it was, recommended that an active type system be
developed to negate the horizontal velocity and that a conventional
passive type system be' employed to alleviate the vertical impact. A study of
experimental techniques indicated that part-scale model testing is feasible
and advantageous for a program in which prototype attenuators are validated.
Methodologies were derived for dynamic scaling of the results obtained from
small model experiments to permit prediction of full-size model performance.

.1,349
Smedal, H. A., Stinnett, G. W. & R.C. Innis
1960
A RESTRAINT SYSTEM
ENABLING PILOT CONTROL UNDER MODERATELY HIGH ACCELERATION IN A VARIED

ACCELERATION FIELD
(National Aeronautics and Space Administration, Washington,
NASA TN D 91, May 1960.

D. C.)

ABSTRACT: A pilot restraint',was described which was used in a centrifuge
program'.
The pilot was subjected to varied and relatively high accelerations
up to seven-g from two- to five-min. duration in the vehicle simulator while
he performed complex tracking problems.
In order to conduct these tests,
it. was necessary to design a special restraint system which combined a modified
posterior mold or couch with an anterior restraint fabricated from nylon
straps and nylon netting and incorporated head and face supports.
(Tufts)
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Smedal, H.A., H.C. Vykukal, R.P. Gallant, & G.W. Stinnett
1961
CREW
PHYSICAL SUPPORT AND RESTRAINT IN ADVANCED MANNED FLIGHT SYSTEMS.
American Rocket Society J. 31(11):1544-1548,

Nov.

1961

ABSTRACT:. A new concept in physical support and restraint for pilot and crews
of motion flight simulators or advanced manned flight vehicles has been describ-,
ed. The principle of a wear-in restraint which is easily secured to or released
from the support structure, which is part of the vehicle, is the basic concept
in this support and restraint system.
Its capability as a functional support

and restraint for vehicle control studies during sustained accelerations has
been established by its use in 3 human centrifuge programs. Its capability for
tolerance to impact accelerations is unproven. Further improvements and testing is required in order to qualify it

as an omnidirectional support and re-

straint system adequate for sustained and impact accelerations of high magnitude.
(Authors)
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Smiley, J. R.
1963
RCAF EJECTION EXPERIENCE: DECADE 1952 - 1961
(Paper, 34th Annual Meeting of the Aerospace Medical Association, StatlerHilton Hotel, Los Angeles, Calif., April 28 - May 2, 1963)
ABSTRACT: The first RCAF ejection was a successful escape from an F86 aircraft,
9 April 1952.
In the ensuing decade 218 ejections took place out of which 165
aircrew survived., Each of the 165 has made a report on his experience, procedures
and equipment.
Where possible these data have been summarized or coded for
analysis. This report shows the general background giving rise to ejections
and the trend of survival rates by years.
A review is then made of the circum-

stances surrounding fatal and successful ejections together with relationship
between altitude, attitude and airspeed. The descent phase is examined in
terms of retnetion of equipment, control, and problems of ladning. A summary of
survival and rescue experience is then presented together with a summary of
water landing.
Of major interest is the study of injuries by type and site
according to aircraft, phase of escape, preparation for ejection, control of
descent and landing'conditions.
It has been found that. the Martin-Baker seat
does not ,,ive rise to so high a spinal fracture rate relative to other ejection

systems as commonly thought.

1,352
Stit, T. A.
1961
DYNAMIC CALCULATION ON AIRCRAFT SEATS.
(Royal Netherlands Aircraft Factories Fokker) Rept. No. FS-9,

25 May 1961
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1,353
Smith, A. C.
1954
THE HUMAN PACKAGING PROBLEM.
(Cornell Aeronautical loboratory, Inc., Buffalo, N.Y.)
Research Trends 2(2):1-6.
ABSTRACT: "Safer packaging" of the human occupant of an automobile may be
achieved by either one of two methods; body restraint which prevents damaging
impact with interior components of the automobile of reduction of the lethal or
injury potential of the objects which the body (with principal emphasis on the
head) might strike. Maximum protection is afforded by a combination of the two.
Research is being condicted r-lative to both methods. This report deals with
the body restraint methods available for protection of automobile passengers.
The seat belt is discussed as the main body restraining device. Crash experisents using seat beits and dmi-les are aiso reviewed.

1,354
Smith, A. C.
1954
AN INVESTIGATION OF CRASH HAZARDS OF AUTONDTI'VE INTERIOR
COMPONENTS FORWARD OF THE OCCUPANTS.
(Cornell Aero. Lab., Inc., Cornell University, N, Y.) Rept. No. YB866-D-1

1,355

Smith, E. A. & R. W. Connor
1960
-SURVIVAL CONSIDERATION FOR INTERPLANETARY MISSIONS
(Paper,
SAE National Aeronautic Meeting, Los Angeles, Calif., Oct.
10-14, 1960)
(Society of Automotive Engineers, Inc., New York, N. Y.)
Rep. ?44A, Oct. 1960.
ABSTRACT: The problem of survival during interplanetary flight is briefly
examined for a round-trip Mars mission. The effects of performance and
payload requirements on the philosophies of escape and on-board survival
are examined for a particular vehicle concept, and the resulting selection
of on-board survival is discusued. Representative v'.hicle subsystems are
described from the standpoint of three basic design techniques:
duplication
of vital systems, multiple uses of vital systems, and repair capability.
(Tufts)
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Smith, E. W. 1959 THE DEVELOPMENT OF A ZERO ALTITUDE ESCAPE SYSTEM
FOR SUBSONIC AIRPLANES.
(Paper, Meeting of Aero Medical Association,
Statler Hilton Hotel, Los Angeles, 27-29 April 1959)
ABSTRACT; Zero altitude, subsonic escape system design objectives were
established as follows: (I) single stage initiation, (2) system reliability
fully automatic, (3) automatic torso retention and release, (4) predictable aerodynamic stability, (5) sustained vertical thruzt to gain
maximum altitude above airplane flight path, (6) addition of drag to
the ejecrte mass to reduce deceleration time at higher speeds, (7) nonseparation of man and seat above 10,000 feet to control free fall
stability, (8)
parachute ripcord pull by separation of seat and man
(elimination o; ivng-timft 6eayb in auLiwtic parachute openers). A
three-stage thrust system was incorporated consisting of: (1) ballistic
catapult to eject mass from airplane, (2) rocket to apply sustained
thrust to the seat-man'in the airstream, and (3) gas expanded bladder
to eject airman from seat at separation.
Weight studies disclosed a
1.25 inch differential between the 5 and 95 per cent seat-man with
respect to the rocket thrust line. Weight and space considerations
prohibited the use of aerodynamic aids or elaborate timing systems.
Dynamic studies revealed the need for larger head plate area for the
95 per cent man in order to obtain the proper eye position.
This was
accomplished by holding the headrest stationary and varying the bucket
height. All functions of the system are automatic after initiation,
including separation., This system was developed for the Navy T2J
Trainer. (J. Aviation Med. 30(3):203-204, March 1959)

1,357
Smith, E.W.
1959
DEVELOWMENT OF ZERO ALTITUDE ESCAPE SYSTEM FOR SUBSONIC
AIRPLANES.
(North American Aviation, Columbus, Ohio) Rept. No. 59H-213; April 1959.
ABSTRACT: The escape system for the T2J-l aircraft has been successfully tested.
The system including the Command Selector provisions, provides stabilized,
controlled acceleration trajectories with optimum recovery characteristics for
both crewmen from ground level to maximum altitude at all flight speeds.
T2J-l
airplanes will be in service by the U.S. Navy in the summer of 1959 with this
escape system providing the widest range of capabilities for emergency escape
ever supplied flight personnel.

1,358
Smith, E. W.
1959
THE DEVELOPMENT OF A ZERO ALTITUDE ESCAPE SYSTEM FOR
SUBSONIC AIRPLANES.
(North American Aviation, Inc., Columbus, Ohio) Rept. No. NA59H-215

//

-2,9101,359
CENTRIFUGE METHODS AND TECHNIQUES IN THE U. S. NAVY
1961
Smith, F. K.
In Bergeret, P., ed., B.o-Assay Techniques for Human Centrifuges and
(London, New York, Paris:
and Physiological Effects of Acceleration.
Pergamon Press, 1961.) AGARograph 48. Pp. 52-58.
ABSTRACT: A description is given of the human centrifuge at the Naval Air
Development Center, Johnsville, Pa. This facility affords an excellent means
of evaluating new restraint systems,' of investigating pilot performance and
physiological response under severe acceleration stresses, and of assisting
in the exploration of new techniques which may aid man in his effort to conquer
(EDITORS CONCLUSION)
space.

1,360
SAFETY SHOULDER HARNESSES, TYPES G-i, G-2,
1950
Smith, L.D.T. & M.S. Baker
AND G-3.
(USAF Air Material Command, Wright-Patterson AFB,Ohio) MCREXD-666-25B
ABSTRACT: *Reports from aircraft contractors indicated that the standard Type
B-16 shoulder harness was unsatisfactory for use due to its inability to integrate
with Various types of aircraft ejection seats currently in use. As a result
of this deficiency the limited standard type B-15 shoulder harness was being
substituted. The Type B-15 shouider harness was not considered to be satisfactory.
because of its inferior strength characteristics, metal end fittings and impracticability for use with ejection seats. In view of the above, action was
taken to desl3n a new type or nodify the present type shoulder harness in order
that the correct fit and adequate strength would be obtained for maximum protection
It was concluded that the Type G-I shoulder harness can be
of flying personnel.
used in conjunction with various types of non-ejection seats. The Types G-2
and G-3 shoulder harnesses are correctly designed to integrate with various types
of ejection seats.

1,36.1
ANTI-BLOWOUT RESTRAINT FOR USE BY AIRCREW PERSONNEL
1951
Smith, L. D.
(Wright Air Dev. Center, Wright-Patterson AFB, Ohio) Rept. WCRDC-666-25C
ABSTRACT: Experiments were conducted to design and develop a safety restraint
harness sutiable to protect aircrewmen from the effects of explosive decompressions in pressurized aircraft. A harness fulfilling these requirements would
eliminate the diversified standard harnesses which were designed for a specific
position on certain aircraft. It was concluded from the reaction of the harness
under test that: (a) The design is satisfactory for the purpose intended. (b)
The harness was designed with the aforementioned materials is superior to the
present standard restraint harness used for the referenced positions.
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1,362
Smith, L. D.
1951
CRASH OR DITCHING SEAT FOR B.47 AIRCRAFT.
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WCRDC-666-25D, 31 Oct. 1951.

Memo Rept.

ABSTRACT: To design and develop a safety restraint device suitable for the
The crash
protection of aircrew personnel in the event of crash or ditching.
ditching seat as described in the aforementioned report is a more satisfactory
item for the use of aircrew personnel, other than pilot or co-pilot on the Type
B-47 aircraft in the event of crash or ditching operations than the Ditching Vest,

Drawing.

1,363
Smith, M. D.
1954
EVALUATION OF "ENSOLITE" AS A PROTECTIVE PADDING MATERIAL
AND THE DEVELOPMENT OF A "BEAM-PAD" INSTRUMENT CONTAINER.
(Cornell Aero. Lab., Inc., Cornell University, N.Y.)
Rept. No. YB-853-D-l.

1,364
Smith, W.A.
1951 PERSONAL PROTECTIVE EQUIPMENT.rn THE HUMAN SIDE OF AIRCRAFT
ACCIDENTS (Directorate of Flight Safety Research, Norton AFB, California)
Publication M-36; 16-19 October, 1951, ASTIA ATI-197 463

ABSTRACT:
This report is an evaluation of a study on ejection seats made by the
author.
Information of the suitability of ejection seats was obtained through
questionnaires sent to ll pilots who have intentionally used the ejection seat
as a means of emergency escape from aircraft.
It was found that ejection of taie
seat at too low an altitude is the greatest difficulty encountered and this will
be much improved when automatic means of release from the seat is installed. Thivs
paper also reports of the availability and acceptability of oxygen equipment,
survival equipment, and parachutes.
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1,366
Snell Memorial Foundation
1959
SNELL KDORIAL FOUNDATION STANDARDS FOR RACING
CRASH HELMT.
(Snell Memorial Foundation, San Francisco, Calif.)

1,367
Snively, G.G. & C.O. Chichestar
1959
S•t2s • 16:37. Dec. 1959.

STUDIES IN HEAD PROTECTION

1,368
1962
EVALUATION AND DESIGN CRITERIA
Snively. G.G. & C.O. Chichester
OF PROTECTIVE HEADGEAR. In M.K Cragun, ed., The Fifth Stapp Automotive
Crash and Field Demonstration Conference, Sept. 14-16, 1961
Pp. 182-190

1,369
SAFETY IN RACING, PART II
1962
Snively, G.G. & C.O. Chischester
Safety, work supported
Automotive
in
Systems
Restraining
(Personnel
Public Health Service.
U.S.
the
of
AC-51
no.
Grant
Research
in part by
May 1962.)

1,370
Snodgrass, R.P.
1947
STATIC FIRING OF PILOT'S EJECTION SEAT
INSTALLATION -MODEL XP-81.
(Consolidated Vultee Aircraft Corp.,
Vultee Corp., Vultee Field, Calif.) Report DEVF 3067, ASTIA ATI-56954,
April 1947
ABSTRACT: Operational tests were made of a pilot's ejection seat installation
from the XF-81 fighter to determine the trajectory of the seat following
ejection, and to test the ejection seat assembly, the catapitlt, and the fuselage for structural integrity under the loads imposed by the seat ejection.
The operation of the seat installation was satisfactory.
The center of gravity
of the seat prior ejection was 8 ft above the ground.
The seat cleared the
cockpit and vertical tail satisfactorily, landing a distance of 68 ft aft of
the main wheel axles (74 ft aft of the CG position of the seat when installed
in the cockpit), and one foot to the center line of the airplane.
Maximum
height reached by the seat in its trajectory was 43 ft above the ground.
An
interval of 3.6 sec elapsed from initial motion of the seat to its contact
with the ground.
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1,371
A NLW APPROACH TO THE PROBLEM OF INCREASING HUMAN
1959
Snyder, R G.
TOLERANCE TO HIGH DECELERATION FORCES.
"".-Journal of the Arizona Academy of Science 1(2):68-71
back brace restraint system
* S1ltNARY: Preliminary design and theory of a full
performance airintended for wear undet flight clothing by pilots of high
a protective device
such
that
It is hypothesized
craft is briefly described.
d.e to its
but
flights,
long
on
might not only decrease physical fatigue
individual support characteristics, might offer a method of substantially
forces.
increasing human tolerance to abrupt multi-directional deceleration
present
the
of
reduction
in
usefulness
ani'immediate
Such a system might have
performance
high
high incidence of vertebral fractures incurred by pilots of
(Author)
vehicles.
space
of
personnel
by
utilized
be
might
aircraft, and

1,,372

BRACING MAN FOR SPACE FLIGHT.
1959
Snyder, R.G.
de
(Paper, American Anthropological Assoc. and Sociedad Mexicana
1959)
Dec.
City,
Antropologia, Mexico
encountered
ABSTRACT: The author of this paper discusses a frequently
aviation--that
of
field
the
in
aspect of abrupt deceleration which occurs
concern
of-particular
are
of the vertebral injury. Vertebral fr:ctures
from
resulting
injury
Qf
type
this
of
due to the increasing incidence
incidence
increasing
the
for
explanation
major
A
high impact situations.'
of vertebral injuriez appears to be due to the increase in the vertical
Present restraint systemq do
component of deceleration force diagrams.
lineal
-. not give adequate support because they are basically designed for
in the
observed
is
point
Recognition of this
deceleration protection only.
in
device
locking
reel
inertial
recent modification of the shoulder harness
keep
to
designed
is
restraint
bracing
fighter type aircraft. The proposed
1se of a braci~qg
the back in optiral position for high deceleration loads.
such loads.
for
position
optimal
in
the'back
keep
to
restraint would tend
fitted
"In regard to comfort it is believed that if this support were properly
not have
and snugged, it would provide the pilot with support which he does
degree
the
is
system
a
such
in
consideration
importahaost
The
'at present.'
In instances of abrupt
of additional protection which could be obtained.
deceleration while weaL.ng such a device, the force normally borne by the
lumbar area of the vertebral column would be partially absorbed by the brac,ing system.
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1,373
Snyder, R. G.
1961
MANNED SPACE FLIGHT VEHICLES AND THE PHYSICAL
ANTHROPOLOGIST
Amer. J. phys. Anthrop. 19(2):185-194, June 1961.
ABSTRACT:

This paper briefly considers a number ot the current and future

areas of aerospace research which are of primary interest to the physical
anthropologist. Some are: seating and restraint systems for aircrew
members (including studies of human tolerance to various forces, e.g.,
acce;eration, deceleration, multidirectional, and negative and positive g,
and development of a restraint system to protect against these forces),
anthropomorphic simulation devices and techniques for basic research (e.g.,
dummies), biomechanics under partial or zero g (e.g., initiating selflocomotion), and physical responses under extreme vibration or buffeting.

(Tufts)

1,374
Snyder, R.G.
1961
A BIBLIOGRAPHY OF ANTHROPOMETRIC DATA.
(SAE Meeting #14, Santa Monica, Calif. 20-21 April, 1961)
Physical
Anthropology, Protection and Survival Branch. Civil.Aeromedical Research
Inst., Fed. Aviation Agency, Okla,.City, Okla.

.A,375
Snyder, R.Z. & E.T. Kephart 1956 ESTABLISHMENT OF A QUALIFIED PRODUCTS LIST
FOR TYPE Z-2 AND TYPE Z-3 ANTI-BIACKOUT SUITS, CONFORMING TO MIL-S-5 85
(Aer)-3 SUBMITTED BY SEYMOUR WALLAS AND COMPANY
4I.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR16 Jan. 9, 1956
ABSTRACT: This report includes the procedures and results of qualification
tests performed on the Z-2 anti-blackout suit manufactured by Seymour Wallas and
Company, ot. Louis, Missouri.
The Z-2 suit conformed to all specifications
listed in MIL-S-5085 (Aer)-3.
It is recommended that the suit be entered on
the Qualified Products List.

"
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1,376
1958 CONVENTIONAL AND NEW TYPE FLIGHT RESTRAINT EQUIPMENT
Snyder, R.Z.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR43 March 26,

1958

ABSTRACT: The integrated anti-blackout suit was evaluated for its restraint
It had been noted that the single point shoulder harness used
characteristics.
in past centrifuge simulations of flight accelerations allowed excessive lateral
It is recommended that
movement of the body when exposed to lateral force.
both the conventional and integrated suit shoulder restraints have a two-point
attachment, one directly in back of each shoulder so that each shoulder is
restrained to provide the pilot adequate support against lateral movements.

1,377

Snyder, R.Z.
1958 FIRE RESISTANT Z-2 ANTI-BLACKOUT COVERALL SUIT MANUFACTURED
BY DAVID CIARK CO.; QUALIFICATION TEST OF
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR38 Jan.. 31, 1958
ABSTRACT: This report includes the results of qualification tests performed
on the David Clark fire-resistant Z-2 suit. The tests performed were in accordance with para. .4.6.2, 4.6.3, 4.6.4, 4.6.5, and 4.6.6 of specification MIL-S5085 A (Aer).
Conformance to para. 4.6.2, 4.6.3, 4.6.4, and 4.6.6 was indicated
but not conformance to para. 4.6.5.
It is not recommended that the suit be put
on the Qualified Products List until the nonconformance is remedied.

1,378
Society of Automotive Engineer4
1955
MOTOR VEHICLE LAP BELTS.
S.A.E. Journal 63(12):45-47, Dec.

S.A.E. RECOMMENDS TEST PROCEDURES FOR
1955.

1,379
Soong, W. E.
1951
DESIGNING HYDRAULIC DAMPERS
Machine Design 23(8):
Aug. 1951
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Sorin, B. A.

n.d.

BACKWARD VS.

FORWARD FACING TRANSPORT SEATS

(Bureau of Weapons, U. S. Navy)

1,381
Sorin, B.A.
1955
THE RELATIVE CRASH PROTECTIVE QUALITIES AND DEFICIENCIES
OF MIL-S-7877 PASSENGER SEATS IN FORWARD AND AFT FACING POSITIONS.

(BuAer, Flight Safety Foundation, Inc.)

1,382
Sorin, A. B.
1957
THE RELATIVE CRASH PROTECTIVE QUALITIES AND DEFICIENCIES OF THE MIL-S-7877 PASSENGER SEATS IN FORWARD AND AFT FACING POSITIONS
(Paper, American. Medical Association Convention, May 7,

1957)

1,383
Soule, C. W.
1956
SAFETY SEAT LOWERING DEVICE FOR AIRCRAFT PASSENGER.
U. S. Patent 2,749,065, June 5, 1956
ABSTRACT:
A safety lowering device for aircraft passengers is described and illustrated whereby one or more passengers may be released from an airplane in flight
and be safely delivered to the ground.
He may be released singly and selectively
at the will of the pilot or other attendant.
The passenger being discharged has
no control.
Each device is equipped with a parachute that will not open until

such time as the person is free of the airplane a sufficient distance to prevent
entanglement with the aircraft. The device consists of a collapsible seat, surrounded by hinged hollow walls, collapsible passenger-receiving bag-like member,
and hinRed doors

1,384
Spalholz, R.R.
1950 AN EXPERIMENTAL INVESTIGATION OF THE STABILITY CHARACTERISTICS
OF A 1/5 SCALE MODEL CREW EJECTION SEAT
(Engineering Research Section, Republic Aviation Corporation)
Report No. ERF-53
June 16, 1950
ASTIA ATI 90 328

ABSTRACT: Wind tunnel tests were conducted in the Duct Test and Heat Exchange
Laboratory on a 1/5 scale model crew ejection seat.
Points of stable equilibrium
..

.....

about both pitrh and yaw _xeA were-determined,

as well as the magnitudes of the

-20917-

I

restoring moments.
This investigation consisted of model seat tests with and without flaps
A series of stabilizing flaps was tested and a design developed
and parachute.
that satisfactorily meets the requirements set forth in reference.

1,385
THEORETICAL MODEL OF THE AIR VENTILATED SUITS: SOME
1956
Spells, K. E.
CALCULATIONS OF HEAT TRANSFER AND TEMPERATURE DISTRIBUTION WHEN AIR FLOWS
THROUGH A PERMEABLE MATERIAL.
(Inst. Aviation Med., R.A.F., Farnborough) FPRC Rept. 975, July 1956.

1,386
THEORETICAL MODEL OF THE AIR-VENTILATED SUIT: THE CASE
1961
Spells, K. E.
WHEN THE BOUNDARY CONDITION AT THE OUTER SURFACE IS THAT OF HEAT FLUX
(RAF, Institute ,of Aviation
DEPENDENT ON A HEAT TRANSFER COEFFICIENT.
1961
Jan.
No.
1137,
FPRC
Farnborough)
Medicine,

1,387
1955
Sperry, E.G., H.P. Nielsen, I.M. Barash,
J. Aviation Med.
SPEEDS AND HIGH ALTITUDES.

DOWNWARD EJECTIONS AT HIGH
25(5):356-372

SITKMARY AND CONCLUSION: The instances of delayed separation fr'om the seat in
which the subject was thrown from the seat by the recovery parachute warrant
In each case the subjects were in the seat for approximately ten
discussion.
They were experienced parachutists and had each
seccnds following ejection.
made at least one previous ejection test. They were instructed shortly before
take off to open manually the lap belt at the first opportunity, it being
assumed that they could never beat the automatic function of the belt release.
In each case, Interrogation disclosed that they had maintained an alert and
This was proved by checking their description of events against
observing mind.
However, there was apparently no sense of time, in
the photographic results.
When thrown from the
that each man had no idea that ten seconds had elapsed.
This may explain
seat, they were just beginning to take correclive action.
reports of fatal emergency ejections in which apparently successful ejections
have been completed at moderate altitudes, but with no subsequent attempt to
clear the seat or pull the rip cord.
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1957
USAF REPORTS REARWARD SEATING SAFER.
Stanfield, R. I.
Aviation Week 66(6):91, 11 Feb. 1957.

N

1,389
STANLEY AVIATION INTEGRATED CRASH
1952
Stanley Aviation Corporation
AND SURVIVAL GARIMNT. Contract AF 33(038)-22934.

1,390
1960
FOOTBALL, HUMAN FACTORS,
Stanley Aviation Corporation
Machine Design, News Report - July 7, 1960

AND THE B-58

ABSTRACT: After being awarded an Air Force contract to build escape capsules
frr Convair's three-man B-58 Hustler, Stanley Aviation Corporation conducted
several acceleration tests using football players from Colorado University.
Accelerometers mounted on their shoulder pads recorded the startling information
that they had absorbed from three to five times as much shock as the Air Force
believed feasible.
Because of these tests, crew members of combat aircraft will again enjoy the
freedom of "shirtsleeve" flight. The escape capsule for the B-58 not only
eliminates the need for clumsy pressure suits but promises crewmen infinitely
safer separation from a stricken aircraft at any speed and altitude.
An assortment of gas-initiated devices controls the ejection sequence.
Leg and torso positioning, door closure, pressurization, and rocket powered
departure from the aircraft occur in a matter of a few seconds (the capsule's
three doors rotate closed within 1 second).
If the-pilot chooses, he can fly the aircraft after encapsulation--the control
stick is inside the capsule and essential flight instruments are visible'
through a window.
If the capsule should land in water, an inunersion valve releases pressurized
air to inflate flotation ballons attached to the ends of four outrigger booms.
The crew member can safely stay afloat in Beaufort Scale 5 seas (19-24 mph)
for at least 72 hours.
The capsule, by specification, will have an over-all reliability of at least
97 percent at an 80 percent confidence level)

-
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1,391
Stanley Aviation Corp.
1960
PROPOSAL, LIGHT OBSERVATION HELICOPTER SEATS
(Stanley Aviation Corp., Denver, Colo.) 9 Dec. 1960

1,392
Stanley AViation Corp.
1960
REVISED GROUND LANDING SYSTEM FOR THE
PROJECT MERCURY CAPSULE (Proposal, Stanley Aviation Corporation,
No. 756, Sept. 1960.
Denver, Colo.)

1,393
Stanley, R.M. 1960 DESIGN FEATURES OF THE B-58 ESCAPE CAPSULE
Aero/Space Engineering 19(l):42-45
ABSTRACT: The world's first supersonic bomber, the 'USAF"s B-58 Hustler,
required a supersonic ejection seat and related equipment that did not interfere
with normal cockpit activities.
The ejection capsules developed by the
Stanley Aviation Corporation make "shirtsleeve" flight in combat planes a
reality for the first time in 15 years.
The seat encapsulation and automatic
pressurization features, the inherent protection from wind blast effects,
and the provisions for landing in the capsule contribute most to this result.
The B-58 escape capsules have been designed also to provide capability for
saving the pilot and crew at low altitudes and low speeds.
Acceleration
loads upon ejection at high or low speeds and upon impact with the ground or
water will be within human tolerance limits.

1,394
Stapp, J.P.
1948
ANALYSIS OF INJURIES SUSTAINED AND EVALUATION OF
PROTECTIVE EQUIPMENT USED BY PILOT IN TF 80-C, no. 48-358 MAJOR ACCIDENT
OF 8 SEPTEMBER 1948.
(Engr. Div., USAF Air Materiel Command, Muroc APB,
Calif.)
Memo. Report HBEC-1303, 22 Nov. 1948.

1,395
Stapp, J.P.
1951
HUMAN EXPOSURE TO LINEAR DECELERATION FORCES IN THE
BACKWARD FACING SEATED POSITION.
Mil. Surgeon 109:106-108

"-2,9201,396
THE FORWARDHUMAN EXPOSURES TO LINEAR DECELERATION II.
1951
Stapp, J.P.
HARNESS.
CRASH
A
OF
DEVELOPMENT
THE
FACING POSITION AND
(Wright Air Development Ctr., Wright-Patterson AFB, Ohio) WADC TR 5915,
Dec. 1951.
ABSTRACT: Human volunteer subjects have sustained exposure to 45.4 S at 493 S
per second rate of onset of dkceleration and up to 38.6 g at 1370 g per sec
rate of onset of deceleration in the forward facing seated position, and up
to 35.0 g at 1150 g per second rate of onset in the backward facing seated
position vithout exceeding the limits of voluntary tolerance.
The two factors limiting voluntary tolerance were the configuration of
restraining harness and the rate of change of deceleration at higher than
35.0 g peaks.
The minimum modification of the existing USAF standard lap belt and shoulder
harness for adequate protection up to 45.0 g and 36 psi consists in adding
Ahe inverted-V leg strap and using No. 13 nylon in place of no. 8 nylon in
the shoulder straps.
No evidence of cumulative effects due to repeated exposures to decelerative
forces, has. been found in any of the twelve subjects, one of whom sustained
26 exposures in a ptriod of 50 months.

1,397
Stapp, J.P.
CRASHES.

IMPROVED PILOT SHOULDER HARNESSES WITHSTAND 38.6 G
1951
Technical Data Digest, Jan. 1951

1,398
BACKWARD FACING POSITION.
1952
Stapp, J.P.
(Letter, To Col. Ralph E. 'Switzer, USAF (MC, Chief, Medical Safety Div.
5 November 1952

.1,399
Stapp, J.P.
Aeronaut.

195?
Eng.

Rev.,

CRASH PROTECTION IN AIR TRANSPORTS.
12(4):71-78

In 1947, tubular steel- sled slipper with one to four solid fuel
ABSTRACT:
Peak decelerations
rockets for propulsion was mounted on a standard gage track.
Parachute dummies, chimpanzees, and
exceeding 100 g would thus be reproduced.

" 2,921
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Later a standard ejection seat
human subjects were used in these experiments.
The carriage was
catapult was devwloped which was suspended from a monorail.
decelerated by impinging against a lead cone at the end of the rail. With
anesthetized pigs as subjects, motion pictures, instrument readings, and autopsy
data provided the bases for analysis. Time-displacement data for human subjects
It was found that humans show the most severe transient
are given in the paper.
physiological effects when subjected to a rate of change of deceleration of
Protection of human occu1,370 g per sec. and a peak acceleration of 38.6 g.
of the aircraft,
limitations
stress
dynamic
pants is limited by such factors as
sex and age
and
belts,
life
of
specifications
relative positions of seats,
factors.

1,400
PROPOSED TESTS FOR ESCAPE FROM VERY HIGH
1953
Stapp, J.P., & H.P. Nielsen
Development Center, Holloman AFB,
Air
(Holloman
VELOCITY AIRCRAFT.
ASTIA AD 26 626
New Hex.)

SUMKtARY: The hazards faced by crew members when they escape from high-speed
aircraft at high altitudes are described. At 15,000 ft. problems arise from
the low temperature, low atmospheric pressure, tumbling and spinning, wind
The literature concerning the effect of such factors
blast, and deceleration.
In the study of the effects of deceleration
on human physiology is reviewed.
track, and water brak.ng system are consled,
on the human body, a highapeed
sidered.

1,401
Stapp, J.P. & S.T. Lewis
FORCES GROUND VEHICLES.

CRITERIA FOR CRASH PROTECTION IN ARMED
1956
HADC TN, April 1956
(Holloman AFB, New Mex.)

ABSTRACT: An evaluation of the problem of crash protection for ground vehicle
Modification of grou d vehicles
occupants involved in accidents is presented.
in order to improve their crash protection characteristics is recowmmended.
Specifications for lap belts and lap belt installations are described and the
use of these belts on a trial basis with the Office of Ground Safety as the
This report will assist in solving the
monitoring agency is recommended.
problem of reducing injuries to orcupants of vehicles involved in accidents.

-
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Stapp, J.P.

1956
Preprint no. 748

HUMAN FACTORS OF SUPERSONIC ESCAPE
(SAE 1956)

1,403
Stapp, J.P.
1956
MEASUREMENT FOR SURVIVAL
Ordnance
40(216):975-979, May- June 1956
(Paper, presented before the American Ordnance Association, Watervliet
Arsenal, Watervliet, New York, Jan 1956)
ABSTRACT: The propulsion, braking, and instrumentation systems of several
high speed linear decelerators designed for the investigation of problems of
--- _...---...-tolerance to forces incurred in aircraft crashes and during ejection from highspeed aircraft are described. The decelerators include (1) a rocket-propelled
sled braked by pressurized gripping units, on which tolerance limits for primates have been established for avarious body positions, and harness ccmfigurations developed; (2) a monorail suspended decelerator braked by collision, on
which high tolerance 'limits to impacts of high rate of onset and short duration
have been established for hogs, and the comparative vulnerability of body parts
to impingement by simulated cockpit components evaluated; and (3) a high perform.
anca rocket sled with water brakes, in which human velocities up to 632 mph
h
v
have been obtained.

1,404
USAF HIGH ALTITUDE RESEARCH PROGRAM.
1958
Stapp, J.P.,
(University of Minnesota Parachute Engineering Course)
July 18, 1958.

1,405
PROGRESS IS STEADY TOWARD
1956
Stapp, J.P., R.J. Heymans, & R.M. Stanley
SAE.J. 64(13):44-48, Dec. 1956
SOLUTION OF ACUTE PILOT-ESCAPE PROBLEMS.
ABSTRACT: Considerations of importance in the development of pilot escape
devices from disabled aircraft at hi6h speeds and altitudes include the
possibility of incapacitation resulting from fear, injury, hypoxia, or tumbling;
the necessity for a high escape velocity to avoid collision with aircraft parts
and the possibility of attendant spinal injury; the effects of air blast and

(
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acceleration; the necessity for oxygen and perhaps pressure during descent;
the danger of injury during parachuting either from enemy action or from impact;
It is suggested that a
and the problem of the storage of survival equipment.
capsule or pod-type ejection device would provide protection against most
dangers, but would present serious engineering difficulties, require a greater
escape acceleration, and be more susceptible to survivable battle damage (with
the necessity for a further escape system).

1,406
HUMAN FACTORS OF CRASH PROTECTION IN
1957
Stapp, J.P. & S.T. Lewis
65:488-492
SAE Transactions
AUTOWBILES.

1,407
HUMAN TOLERANCE FACTORS IN SUPERSONIC ESCAPE
1957
Stapp, J.P.
28(l):77-82
Med.
J. Aviation

j,408
EXPERIMENTS CONDUC ED ON A SWING DEVICE
1957
Stapp, J.P..& S.T. Lewis
FOR DETERMINING HUMAN TO7 2RANCE TO LAP BELT TYPE DECELERATIONS.
(Air Force Missile Development Center, Holloman AFB, New Mexico)
ASTIA AD 135005
Tech. Note AFMDC TN 67-1, Dec. 1957.

1,409
AUTOMOBILE SEAT BELTS: HEARINGS BEFORE A SURCOMMITTEE OF
1957
Stapp, J.P.
THE COMMI•TTEE ON INTERSTATE AND FOREIGN COMMERCE, HOUSE OF REPRESENTATIVES
(Washington, U.S. Government Printing Office, 85th Congress, 1st Session)

1,410
195...""EVALUATION OF THE LAP-TYPE AUTOMOBILE
Stapp, J.P., & D.L. Enfield
(Paper, SAE Summer Meeting
SAFETY BELT WITH REFERENCE TO HUMAN TOLERANCE.
Chalfonte-Haddon Hall, Atlantic City, N.J., 8-13 June 1958)

-2,9241,411
1958
PRELIMINARY INVESTIGATIONS OF
Stapp, J.?., S.T. levis, & J.J. Ryan
(Air Force Missile Development
A HYDRAULIC BUMPER AND ROLL-OVER STRUCTURE.
Center, Holloman AFB, New Mexico) Tech. Note AFMDC TN 58-5
ASTIA AD 135007, Feb. 1958.

L,412
ESCAPE FROM AIRCRAFT.
1959
Stapp, J.P.
In Medical Aspects of Flight Safety AARDograph 30, Pp. 213-221.
(New York: Pergamon Press, 1959)
ABSTRACT: Combat mission is the primary basis for design requirements; that
safety takes precedence over salvage, in terms of keeping the situations of
flight'requiring salvage to an absolute minimum; and that the salvage operation
be as effective as possible over the entire spectrum of accident probabilities.

1,413
1961
CRASH PROTECTION OF AIR TRANSPORT PASSENGERS
Stapp, J. P. & B. Nutt
BY bIMPROVED SEAT MATERIALS DESIGN.
Paper, 1961 Meeting of Aerospace Medical Assn., Chicapo, April 24-27.
ABSTRACT: USAF and RAF crash experience data with forward- and aft-facing
Human tolerance data derived fro quantitative
passenger seats are reviewed.
human and animals crash experiments are presented for both forward- and aftA new type of aft-facing seat made with nylon netting
facing seated exposures.
in a tubular steel frame is described, in which optimum comfort and protection
Passenger safety requirements of present and
are combined with minimum weight.
future air transports are discussed for both military and civilian operations.
Recotmendations are made for optimum acceptable protective measures.

1,414
Stapp, J.P.,
EFFECTS
records
Calif.,

EVALUATION OF HIGH SPEED AND THUNDERSTORM
1961
& S.E. Neely
(Data for this study were compiled from the
ON USAF EJECTIONS.
of the Deputy Inspector General for Safety, USAF, Norton AFB,
15 Feb. 1961)

\ 2,925
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Stapp, J.P.
19b2
AFTER SEAT BELTS.....WHAT?
In Cragun, M.K., ed., The Fifth Stapp Automotive Crash and Field
Demonstration, Sept. 14-16, 1961, Pp. 259-263

1,4'16
Stapp, J. P., J. D. Mosely, & C. F. Lombard
1962
"MEGABOOM" LINEAR WINDBLAST
TESTS ON SUBJECTS AND PRUTECTIVE EQUIPMENT.
(Northrop Space Laboratories,
Hawthorne, Calif.) Contract AF 41(657)405, Proj. No. 7930; NSL 62-52;
15 March 1962

ABSTRACT:
Rocket sled experiments exposed five chimpanzees and one dummy to
windblast up to Mach 1.68.
Standard restraints and garments proved inadequate
and extensive injuries established the need for improvement.
Stagnation pressures up to 42 psi resulted in injuries from violent displacements within inadequate restraints.
Stagnation temperature up to 424 degrees F caused second
degree burns to exposed body surface.
High velocity air penetrated wounds and
body apertures, causing extensive trauma.
Experimental restraints and garments.,
proved adequate for stagnation pressure of 36 psi and temperature of 336 degrees
F.
(AUTHOR)

1,417
Stark,
&
Roth, tr., J.B. Bateman
1945
REVIEW: CATAPULT SEAT Do 335
(Dornier-Werke G. m. b. H., Friedrichshafen a. B., Div.*of Research)
Research Rept. 3240, Pages A-17206 to A-17240, 23 May 1944.
Translated as Appendix 13 to Lovelace, W.R., E.J. Baldes, & V.J. Wulff,
The Ejection Seat for Emergency Escape from High Speed Aircraft,
ASTIA ATI No. 7245
SUMM4ARY: The catapult arrangement vas used 200 times in all.
No important
drawbacks were apparent in these tests. The ejection velocity can be significantly irmproved by greasing the piston. According to wind tunnel measurements at D W (see Research Report No. 138 and investigations it the Heinkel
factory, report No. ENS- 881-43) with a total weight of 120 kg. an ejection
velocity of about 17 meters per second is necessary in order to insure sufficient clearance of the tail.
Such a velocity of ejection requires three compressed air reservoirs each two liters in capacity, a pressure of 120 atmospheres, and a greased piston in the cylinder.
In the appendix will be found
further the'oretical deductions from these experiments made on the ground,
from the measurements in the wind tunnel at the Dornier factory and from the
measurements made by the Heinkel factory.
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The experiments on human subjects showed that the D W- catapult device can
also be discharged at 120 atmosphere without endangering the person ejected.
The subjects found the seat equipped with arm rests, head cushion, and upIt is, however, recotmmended that the
holstered back to be very comfortable.
be raised somewhat in order to
should
rests
arm
the
of
edges
the
pads along
The arm rests probably
rests.
the
off
jerked
being
from
arms
the
prevent
support a considerable fraction of the body weight and thus make possible
ejection with the use of such high reservoir pressures.' Dr Wiesehofer, D VL,
The position of the operating
carrying out exact investigations.
is still
Injury to the forearm
levers with respect to the arm rests is satisfactory.
It would be a good idea to provide a bumper on
and hand was never produced.
the arm rest or on the seat in order to prevent the elbow from jerking back
too far when the catapult lever is pulled. From the point of view of, its
mechanical properties, its mode of action and Itsphysiological effects the
(Author)
D W catapult device fulfills the standards set up.

1,418

Starkey, D.G.
SYSTEM

1959

BASIC HUMAN FACTORS CONSIDERATIONS FOR MAN-MACHINE

(Chance Vought Aircraft,

Inc.,

Dallas, Texas) CVA E9R-12114.

1,419
PHYSIOLOGICAL AND PSYCHOLOGICAL CONSIDERATIONS FOR
1959
Starkey, D. G.
(Chance Vought Aircraft, Inc., Dallas, Texas)
MANNED SPACE FLIGHT.
CVA Rept. E9R-12349, 1 June 1959, revised 7 July 1959, pp. 87-99

1,40
PRI AVARII
1947 K VOPROSU 0 BEZOPASNOSTI EKIPAZHA
St sevich, R.A.
of the Crew in Aircraft Crashes)
5: 18-23
Te lhnikaivozdushn°g° flota

(Safety
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.1,421
PRELMU4NARY STUDIES ON THE BASE WITH
1951
WHICH PILOTS CAN GRASP AND PULL THE EJECTION SEAT FACE CURTAIN HANDLES .
(Naval School of Aviation Medicine, Pensacola, Fla.) Proj. NROOS.13-4002.

Stauffer, F.R., & L.B. Cochran

i

2.2., 6 Nov. 1951.
Set also Project NMOO1.059.22.02, 8 Nov. 1951,.

ASTIA ATI 135023

ABSTRACT: Determinations were made of the level of g force at which the
average pilot can perform the muiscular actions necessary to reach and pull the
fhce-curtain handles, thus simulating the procedure required to actuate the
ejection seat firing mechanism. Twelve naval fighter pilots of various physical build were tested on the Pensacola human centrifuge for the ability to
The subjects
actuate the Martin-Baker (model F2h-2) ejection-seat mechanism.
radial
of
positive
levels
to
and
exposed
suits
anti-g
were protected with
Above their relaxed black-out tolerance level. The
ýacceleration about 2.0 g.
mean black-out level of the subjects' control runs for 10-sec. exposure was
Eleven of the subjects were able to
4.7, with a range of 3.3 to 5.8 g.
actuate the ejection-seat mechanism at 6.6 g (range of 5.2 to 7.4 g), and
The failure
within an average time of 4.6 sec. (varying fro~m 2.5 to 8.0 sec.).
that
suggest
results
The
fatigue.
to
of the twelfth pilot was attributed
most suit-protected pilots should be able to actuate the mechanism at 2.0 g above
Proper
their control black-out level, providing that the g levels are constant.
is
recomm~ended.
indoctrination on the- effects of g forces

1,422
CURRENT STUDIES ON DEVEL0PME111AL ANTI-BLACKOUT
1951
Stauffer, F.R.
of Aviation Medicine, Pensacola, Fla.)
School
(Naval
EQUIPMENT.
MROO5.12OOO06.1.2 , Feb. 5, 1951

.1,423
STUDIES ON THlE EFFECTIVENESS OF AUTOMATIC
1951
Stauffer, F.R.
SUPINATION IN PROTECTING MAN AGAINST HICH RADIAL ACCELERATION.
(U.S. Naval School of Aviation Medicine., Pensacola, Fla.)
Project NM 001 059.02.07. 29 Jan. 1951. ASTIA ATI 108815.

ABSTRACT:
1. Seventeen adult males have been subjected on the Pensacola Human
Centrifuge to radial acceleration stresses up to 12 G.for five seconds.
2. At the beginning of these exposures the subjects were in a conven-.
tional seated position, i.e., sujject to poi~tive_ accelera-ti-on-e-ffects.-

-____

Protection against blackout and associated positive acceleration effects was
provided by a changeable seat automatically controlled by G forces acting in
When the G force exceeded
the direction head to hips of a seated individual.
3.9 G the back rest of the seat rotated backward to place the subject in a
modified supine position. The position was maintained until the G force had
dropped below 2.7 G at which time the back rest and subject returned to their
original positions.
3.
The physiological changes during such stresses have been discussed
from the standpoint of the practicability of using such a protective device
for pilots exposed to positive acceleration in aircraft.

1,424
A DEVICE FOR THE AUTOMATIC CONTROL BY
Stauffer, R.F. & R.E. Kelly
SDC PROJECT
G-FORCE OF THE POSITION OF THE CONTROLLABLE SUPINE SEAT.

9-U-37a.

(School of Aviation Medicine,

Pensacola, Fla.)

U.S. Naval Air Station.

Project NM 001 059.02.05

1,425
1945
,
Fehlke, & Buss, tr., J.B. Bateman, & V.J. Wulff
Steinhoff,
FUNCTIONAL AND FLIGHT TESTS OF THE COMPRESSED AIR EJECTION SEAT INSTALLAInterim Rept. No. 1,
(Rechlin Testing Ground)
TION OF THE He 219.
Translated as Appendix 11 to Lovelace, W.R., E.J. Baldes, &
3 Aug. 1944.
V.J. Wulff, The Ejection Seat for Emergency Escape from High Speed Aircraft
ASTIA ATI 7245

SUMMARY: The function of the compressed air emergency catapult seat installation of the He 219 was tested on the ground and during flight. Forty ejections
were made with dumnies and three with human beings during flight. The assembly
Maximum permissible ejection pressures determined from
is fit for operation.
the results of ejection experiments on ten human beings on the ground are as
follows: For the pilot's seat, 100-105 atm.; For the observer's seat, 85-90
atm. With these pressures it is certain that the tail can be cleared at veloc(Author)
ities of flight up to 500 km/h and at any altitude.

t,426
RCD-MS S;YSTEMS ROCKET CUSHIONING DEVICE
1962
Stencel Aero Engineering Corp.
APPLIED TO MODULAR SEAT.
Rept. No. 2; 3 May (Stencel Aero Engineering Corp., Asheville, N.C.)
ASTIA AD 288 155.
2 June 1962.

"2,9201,427
Stencel Aero Engineering Corp.
1962 RCD-MS SYSTEMS ROCKET CUSIONING DEVICE
APLIED TO MODULAR SEAT (Stencel Aero Engineering Corp., Asheville, N.C.)
Rept. no. 2, 3 May -2 June 1962, 6 June 1962,.Contract NOw 62-0561-c,
ASTIA AD-288 155
ABSTRACT: The mock-up studies are progressing on schedule with parallel work
being done on mock-up hardware and on system analysis.

1,428
Stencel Aero Engineering Corp.

1962

APPLICATION OF MODULAR RESTRAINT,

RECOVERY

AND SURVIVAL SYSTEM (MS) TO SPECIFIC EJECTION SEATS.
(Stencel Aero Engineering Corp., Asheville, N. C.) Rept. No. I for May
1962 - 6 June 1962.
Contract NOw 620587.
ASTIA AD 288 179.
ABSTRACT: The T2J seat pan is being redesigned for the Modular Seat application
and mock-up studies are underway.

1,429
Stencel Aero Engineering Corp.
1962 RCD-MS SYSTEM ROCKET CUSHIONING DEVICE
APPLIED TO MOD'1qAR SEAT (Stencel Aero Engineering Corp., Asheville, N.C.)
Rept. no. 1, 3 Apr-2 May 1962, 8 May 1962, Contract NOw 62-0561, ASTIA AD288 180
ABSTRACT: Analysis of the task requirements has resulted in a revised phasiirg
breakdown. Mock-up studies of a new seat pan have begun to firmly establish
the design. Preliminary negotiations with the rocket vendor have been made.

.1,430
Stencel Aero Engineering Corp.
1962
MODULAR RESTRAINT, RECOVERY, AND
SURVIVAL SYSTEM.
(Stencel Aero Engineering Corp., Asheville, N.C.)
Final Engng. Rept.
Aug. 1962.
ASTIA AD 292 761
ABSTRACT: A modular system, consisting of a seat back and bottom with a
parachute bridle connected to the structure, provides greatly increased pilot
restraint, comfort, and convenience by sue of a combined flight and parachute

i -
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harness.
The system offers a survival capability which carries full escape
automation beyond the point of either land of water.
Development of the
modular seat-included; bridle geometry stu4ies, opening shock studies, pararaft inflation studies, deceleration device development, various special
tests, a system test series, and restraint development yielding a superior
restraint development yielding a superior restraint system complete with
hardware.
Operational modes pro vided for were: automatic water entry with
man in inflated raft, seated land touchdown, foot-first land touchdown, overside bailout, and ditching.
Further development, already underway with a
rocket cushioning device; and later, the addition of the ballistic parachute
should give a more highly refined escape system than any presently in use.

(Author)

.1,431
Sternick, S., D.T. Stimmel, & I.J. Sattinger 1961
HUMAN REACTION TO
MILITARY VEHICLE RIDE (Institute of Science and Technology, University
of Michigan, Ann Arbor, Michigan) Report No. 2889-17-F, Jan. 1961.
ASTIA AD 250 099
ABSTRACT: The results of an investigation conducted at Willow Run Laboratories (flow Institute of Science and Technology), of The University of
Michigan, into the effects of ride on both passengers and crewmembers of
military ground vehicles are described.
A general analysis of these effects
is given as. a basis for defining the problems associated with vehicle ride
and of recommending an experimental program to obtain quantitative information on the effects of ride on comfort and performance.
Test techniques
and test equipment requirements for comfort tests using the Method of Adjustment and for performance tests using tracking, driving, visual recognition,
and information handling tasks are outlined.
These tests are based on the
use of a vehicle-motion simulator which would subject human beings to prescribed sinusoidal and transient motions.
As an example of how the various
test phases can be performed, a suggested first year's test program is
developed 'to obtain data on the subjective evaluations of sinusoidal and
and nonsinusoidal motions in pitch and roll

1,432
Stewart, G.H.
1949 EJECTION TESTS OF PILOT'S AND SHORAN OPEPkTOR'S SEATS
MODEL XB-51 (BOMBER)
(ENGINEERING TEST REPORT)
(lenn L. Martin Co., Baltimore, Md.)
USAF Contr. No. W33-038-ac-14806
Engineering Test Report No. 1034
Dec. 28, 1949
ASTIA ATI 69 365

-

ABSTRACT: Tests were made of the pilots' and Shoran operators' seats for the
XB-51 bomber to establish the structural integrity and functional characteristics

" 2,931

-

during ejections using the M-1 an T-5 type catapults.
One successful ejection
of each seat with each type of catipult was required. All ejections were made
satisfactorily.
The maximum vertical height for the pilots' seat was 59.6 ft
(M-I) and 75.1 ft (T-5), while the maximum horizontal distance was 34 ft (M-1)
and 35.5 ft with a horizontal distance of 39.3 ft (M-l) and 46.5 ft (T-5).
In
all ejections, the vertical height was similar to that caLculated, but the
horizontal distance was considerably smaller, which is believed to be caused by
the forward tumbling of the seat, and which will be counteracted somewhat in
flight by the air load.

1,433
Stewart, V. K.
1941 PROGRESS NOTE ON THE FRANKS SUIT (National Research
Council, Canada) Report #C-2852, 20 December 1941.
Also (RAF Flying Personnel Research Committee) FPRC 390.
ABSTRACT: Comments are made on progress in the design of the Franks Flying
Suit in relation to the latex filling units, covering materials, filling
shoes, coverage of thighs and other areas.

1,434
Stewart, W. K.

1942

NOTE ON SPENCER ACCELERATION BELT AND LEGGINGS BY FIRM

OF SPENCER, U.S.A.
(RAF,

Institute of Aviation Medicine, Farnborough)

FPRC Rept. #458.

1,435
'Stewart, W.K.
1940
AN INVESTIGATION INTO THE EFFECT OF A RECLINING
POSTURE ON THE ABILITY TO WITHSTAND HIGH "G" (RAF, Institute of Aviation
Medicine, Farnborough)
FPRC Rept. No. 212, 10 Dec. 1940.
ASTIA ATI 206318
ABSTRACT: One subject made experimental runs exceeding 5 "g" for 10 to 20
seconds, Peak run was 6 "g" for 6 to 9 seconds.
This resulted in unconsciousness when subject was unprotected.
When cockpit seat was inclined 45 degrees
from vertical and feet raised to level of seat, complete visual protection
was obtained.
The venous and arterial hydrostatic levels were reduced only one inch by
this maneuver, but the decrease in the leg-thigh and thigh-spine angles
promoted venous return.
Visual fields were not markedly reduced by this
procedure, but tilting sufficient to protect from higher values of "g" would
produce definite visual impairment

" 2,932 "
1,436
Stewart, W. K.

EFFECT OF RECLINING POSTURE ON ABILITY TO
1940
WITHSTAND HiGH G. (RAF, Institute of Aviation Medicine, Farnborough)
Fl•IC Report 212, Dec. 1940.

1,437

Stewart, U.K.

1940

OBSERVATIONS ON THE EFFICIENCY OF ABDOMINAL BELTS

IN THE PREVENTION OF BIACKING OUT.
ASTIA ATI 206389

(Farnborough)

FPRC No.

176.

ABSTRACT: All tests conducted in planes by a small number of subjects.
(a) Elastic belts do not raise blackout threshold, may shorten period
Although they produce a feeling
between blackout and unconsciousness.
of confidence at low values of "g", they are potentially dangerous.
(b) Pneumatic belts inflated at pressures exceeding 50 mm Hg prevent
Even pressures of 80 to i00 mm Hg (of
fastening of Sutton harness.
therapeutic value according to Armstrong) do not elevate blackout threshold.
(c) Hydrostatic belts are uncomfortably cold even at altitudes as low
At 6 "g" belts are a serious hindrance due to increased
as 10,000 feet.
Water does not drain out of belts after exposure to
effective weight.
"g" and is very uncomfortable:
Hydrostatic belts elevate "g9" threshold
at least 0.5 "g", but disadvantages outweigh the gain. It is recommended that experiments on belts as anti "g" devices be discontinued.

1,438
REPORT ON BLACKING-OUT
1941
(RAF, Institute of Aviation Medicine, Farnborough)
IPRC Report 233, Jan. 1941.

Stewart, W.K.

.1,439
EFFECT OF ABDOMINAL COMPLESSION ON ABILITY TO
1941
Stewart, W.K.
(RAF, Institute of Aviation Medicine,
WITHSTAND G: FINAL REPORT.

Farnborough)

FPRC Report 300, May 1941
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1,440
Stewart, W.K.
1941
PROGRESS NOTE ON THE FRANKS SUIT.
(National Research Council, Canada)
Report C-2852
F.P.R.C. 390,
20 December 1941

ABSTRACT Comments are made on progress in the design of the Franks Flying Suit
in relation to the latex filling units, covering materials, fillinf of shoes,
coverage of thighs and other areas.

1,441
Stewart, W. K.
1942
REPORT ON TFE COTTON PNEUMODYNAMIC SUIT.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC Rept. #407(WAM982-4), January 19, 1942.

1,442
Steward, W. K.
1942
NOTE ON SPENCER ACCELERATION BELT AND LEGGING.
(Inst. Aviation Med., R.A.F., Farnborough) FPRC No. 458, 11 May,

1942.

ABSTRACT: Inflation of Spencer belt to 2 to 2.5 psi raises "g" threshold at
least 1 "g" for 5 seconds.
Structural failure along knee seams occurred in
model tested.

1,443
Stewart, W.K.
1942
INTERIM REPORT ON FRANKS SUIT TRIALS AT NO.
SQUADRON ACKLINGTON.
(National Research Council, Canada)
Report #C-2842,
8 June 1942

43

'ABSTRACT: This progress report describes the difficulties encountered during
service trials of the Franks Flying Suit with the above squadron.
It is
recommended that further trials should be conducted.
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Stewart. W.K. & H.L. Roxburgh 1945 GERMAN OCCUPATION DISARMAMENT: AVIATION
MEDICAL ASPECTS IN SCHLESWIG-HOLSTEIN
(Flying Pe'rsonnel Research Committee, Air Ministry, Gt. Britain) FPRC 627,
Appendix 14, May 1945.
ABSTRACT: Results of the interrogation of German personnel.
In response to questions about the ejection seat, the Squadron Commander gave
the following information:
Experiments were first carried out on a ground test rig at the Heinkel aircraft
works. This rig, essentially constructed from inclined rails, would appear to
have been similar to the Martin-Baker test rig, and to have a vertical height
of at least 10 m.
A compressed air system of propulsion was first investigated and abandoned in
favour of an explosive charge.
Accelerations of 4-6 g were first investigated and gradually increased to 14 g
which was the acceleration necessary for clearance from the Me. 162.
The duration of the acceleration was not known but the distance of propulsion
at ground level was stated to be 10 m. and it is considered that these figures
are reasonably consistent with present R.A.F. knowledge.. At this acceleration,
it was necessary to hold the head back and to place the feet on supports. The
Squadron Commander did not himself notice any marked difference between the
acceleration values of 6 and 14 g.
The highest of g reached in the tests was 26; a few cases of back injury occurred
but these had not been observed by the officer.
He stated that the apparatus had actually been used in emergencies on two to
three occasions and he thought that the naximum air speed had been 800 Kin/hr.
(500 mph). No difficulty had been commented on, either in separating grom the
seat or in autorotation after ejection.. He could not state whether any masks
had been dislodged in the air blast.

.1,445
Stewart, W.K.

1946

APPLIED PHYSIOLOGY.

EJECTION OF PILOTS FROM AIRCRAFT:

Rept. No. 671, Sept 1946.
ABSTRACT:

A REVIEW OF THE

(Air Ministry, Flying Personnel Research Committee)

ASTIA AD 222 472,

For seat ejection two general stages are envisaged.

Firstly,

ejection from the aircraft, which in itself is a great advance but implies
a conscious pilot for preservation of life; secondly, development of ejection
with ancillary automatic mechanism to ensure that an unconscious pilot will
avoid severe injury. Cabin jettisoning is of primary importance for very
high altitudes or very high speed aircraft and should be thoroughly investigated.
If it proves acceptable physiologically, the final provisions for
-escape should include both jettisoning an-i ejection, but where this proves
impossible in any given case, it should be the function of some central
authority or committee to state which system has to be installed.

"-2,9351,446
IMPROVED ESCAPE FACILITIES IN FLIGHT
1946
(RAF, Ministry of Supply
FOR PILOTS AND AIRCREWS IN SERVICE AIRCRAFT.
Great Britain) Scientific and Technical Memo, November 1946.

Stewart, W.K. & Pekarek

1,447
Stieglitz, W. I.
Oct. 1952.

1952

COCKPIT DESIGN AND SAFETY.

Aero E.

Rev. 11:36-41.

1,448
1952
REARWARD FACING SEATS
Stieglitz, W. 1.
(National Advisory Committee for Aero. Panel on Aircraft Accident Survival,
10 Dec. 1952)

1,449
Still, E.W.
Eng.ineering,

1960 EQUIPPING MAN FOR A FLIGHT TO THE MOON
(London) 189(4907): 634-635, May 6, 1960

ABSTRACT: A re,,iew is presented of a paper read before the British Interplanetary Society on April 28, 1960. A resume of the United States Space Program
was given, followed by a discussion of the environmental, requirements for
interplanetary travel and the engineering techniques being developed to meet
(Aerospace Medicine 31(10): 869, Oct. 1960)
these requirements.

1,450
DROP TESTS OF 16,000-SQUARE-INCH MODEL
1960
Stimler, F.J. & R.S. Ross
SUMMARY REPORT
PARACHUTES VOLUME VIII
Contract No. AF33(616)-2310
(Goodyear Aircraft Corporation, Akron, Ohio)
ASTIA AD 240877
RDO No. 672-160 AF Technical Report 5867, April 1960.
Parachute model drop-tests program was conducted in the Goodyear
ABSTRACT:
Twenty-seven different
Aircraft Corporation airship dock at Akron, Ohio.
models of the following types with 16,000 sp. in. total canopy area were
tested: Solid Flat, Solid Extended Skirt, Solid Spherical, Solid Conical,
Airfoil, Exeter Type 12, Guide Surface, Ring Slot, and FIST Ribbon.
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An information sheet is provided for each of the parachute models and includes
a short statement describing general behavior of the parachute during descent

and a basic reference list where more information may be found concerning
similar parachutes. The following data are also tabulated for terminal verti40 feet per second by taking
cal velocities of approximately 10, 15, 25 and vertical
types of release: drag
the average value for both the horizontal and
coefficient, average glide angle, average and maximum angles of oscillation,
logarithmic decrement, and frequency of oscillation.

I

Curves of drag coefficient vs. vertical descent' velocity are presentel
The variation of average
for each parachute family for comparison purposes.
for the Solid Flat
presented
is
velocity
vertical
with
attack
angle of
The effect of suspension-line ration on the drag
Circular pa:achute.
coefficient of the Solid 10% Extended Skirt parachute is also given for the
range of suspension line ratios of 0.690 to 1.40.
In general most of the parachutes tested showed a decrease in drag coefficient
for an increase in vertical ,descent, velocity; however, above a critical
Only
vertical velocity the drag coefficient became constant in most cases.
approximately
remain
coefficient
for the very stable parachutes did the drag

constant for the vertical velocity
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Stingely, Norman E.
HARNlESS.

1957

AEROMEDICAL EVACUATION LITTER PATIENT SAFETY

WADD TR 57-6; ASTIA AD 110 695.

patient safety harness has been
ABSTRACT: An aeromedical evacuation litter
WADC TR 55-333 "Aeromedical Evacuation
developed by New York University.
from the
Litter Patient Safety Device Study" (AD-104851) which resulted
and operamedical
give
to
above contract has been included as an Appendix
to give dealso
and
harness,
litter
tional requirements for a satisfactory
folding
pole
aluminum
rigid
standard
sign data for a harness to fit the
of withcapable
not
as
determined
was
The standard 'pole litter
litter.
harness
The
modified.
therefore
was
and
loads
g
standing the required
developed by New York University was modified to function with the modified
The psychotic restraints were deleted from the harness and it is
litter.
used
suggested a modification of the standard wrist and ankle restraint be
modiThe
patients.
in conjunction with the harness for psychotic-neurotic
restrainof
capability
fied harness was dynamically tested to determine the
Dynamic litter
ing a patient to the litter during controlled crash landing.
to at least
up
patient
the
tests indicated that the harness would restrain
if he is
force
impact
the
withstand
7.2 g and that the patient will better
aircraft.
the
to
loaded head forward in relation

I

"
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1,452
SPECIAL SEAT AND CONTROLS DESIGMED FOR HICH
1942
Stoeckel
(Sitzanlage Nit Steuerungslinrichtung Fuer Hohe
ACCELERATIONS.
ASTIA ATI-51067
Forschungsbericht Nr. 1549,
Flugbeschleunigungen)
February 1942

The permissible acceleration in pulling out of a dive and with
ABSTRACT:
Thus,
the crew in supine position amounts to 16 g over a period of 3 minutes.
maneuverability of modern high performance airplanes, especially Stul'as and
fighters, is hardly affected by endurance limits attributable to physiological
conditions.
For testing the inclined position of the crew in practical flight, a swivel
seat, changeable from normal to supine position, equipped with contorl
mechanism was developed and ins talled with dual control arrangement in the
observer's place of a Ju 87
Take-off, landing, and normal flight were effected in normal position and
Operation of the
three-dimensional curvilinear flights in supine position.
swivel seat manually about an axis extending through a point near theeye
and fixed with respect to the airplane and a control mechanism which can be
swivelled with the seat enable maneuverability of the airplane unaffected by
swivelling and acceleration.

1,453
MEASUREMENTS TO EVALUATE THE EFFEC1955
Stoll, A., B. M. Lewis, & D. H. Lewis
TIVENESS OF THE FULL PRESSURE HALF SUIT IN APPLYING EXTERNAL PRESSURE TO THE
NADC-MA-5502; 21 March
(Naval Air Development Ctr., Johnsville, Pa.)
BODY.
1955

1,454
THEPŽmAL PROTECTION CAPACITY OF AVIATOR'S TEXTILES.
1961
Stoll, A. M.
Rept. NADC-MA-6120
(Naval Air Development Center, Johnsville, Pa.)
ABSTRACT: Since the advent of high-speed aircraft and nuclear warfare, the need
for protection of person-iel from thernmal injury has been greatly emphasized.
Arong the more imriediate aviation needs is that for fire-resistant anit-G
With this specific need to the fore, an interim method has been
clothing.
devised for the selection and evaluation of textiles on the basis of their
resistance to degradation by thermal irradiation of appropriate intensity and
their protectivc capacity when in contact with living skin. At the present time

. 2,938

although field testing is

-

not yet complete,

a satisfactory thermally-resistant

anti-C suit appears to have been achieved through this effort.

This suit is

fabricated of DuPont Experimental Fiber HT-1 in a twill weave and double-layer

construction. On the basis of percentage of total body burns indicated by fuel
flame exposures of clothed dummies, it has proven superior to a double-layer
nylon suit and the regulation fire-retarded cotton coverall over the cutaway
anti-G suit. The present mLthod is being modified to yield surface temperature
measurements during irradiation to provide for the ultimate goal of devising a
thermal protection index based on previously estabLiLhed relationships between
these temperatures and the tissue damage resulting from thermal irradiation.

1,455
Stone, I.
1955
Aviation Week,

HELMET DESIGNED FOR SUPERSONIC BAILOUTS.
Pp. 33-35, 12 Dec. 1955

ABSTRACT: A new full-face helmet has been developed to afford complete head
and face protection for the pilot of today's high-speed aircraft.
Retention
of the conventional helmet and oxygen mask combination is among the prime
requisites for survival in high-speed high-altitude bailouts and other emergencies, pilots, say.
North American Aviation will be the first to evaluate
the new helmet, developed by Protection, Inc.
The two firms have been colla-

borating on the projecc since the supersonic bailout of NAA test pilot George
F. Smith (AW Nov. 14, p. 14).
Frequently, windblast has ripped away helmet
and oxygen mask, exposing pilots to hypoxia (lack of oxygen) and head and

face injuries.

Integration of the helmet and mask could eliminate the loss

of these components, in the face of strong windblast.

1,456
Stone, I., & E. Clark
1956
Aviation Week 65(19):26-27,

USAF RiVEALS NEW X-2 CRASH DETAILS.
5 Nov. 1956.

ABSTRACT:
New details on the loss of the Bell X-2 rocket research plane
and the death of USAF Capt. M.G. Apt are revealed.
Apparently high-speed
pitching of the aircraft caused the pilot to eject the capsule.
There is some
indication that blackout due to excessive negative g forces may have prevented
the pilot from completing the ejection procedures.

--- -2,939

1,457
Stone, M.M.

1954

AUTOMOBZLE SEAT BELT ASSEMBLIES.

(Davis Aircraft Products

1,458
THE CASE FOR SHOULDER STRAPS.
1948
Stout, F.R.
Jan. 1948
42(l):33, 34, 85
Flying, Chicago,
ABSTRACT: A discussion of the use and the advantages of the shoulder harness
in forced landings.

1,459
TEST OF MODIFIED PILOT SEAT #54642
1941
Stout, G.
Bendix Products Div., South Bend,
Corp.,
(Bendix Aviation
3 February 1941
ATI-i12158,
ASTIA
Report No. 289,

Ind.)

from the Standard
ABSTRACT: The pilot seat used in the test was modified
at the upper and
plates
washer
the
of
removal
the
Bendix pilot seat #54642 by
The bolts which fasten the tube support brackets
lower tube support brackets.
seat formerly were of
The bolts which fasten the tube support brackets to the
plates and seat back
the counter sunk head type which necessitated that the
the back to improve
to
Since a 1/16" plate was added
be machined to match.
front side could be
the
in
clearance problems, it appeared that the washers
was made
modification
This
used.
eliminated if button head type screws were
on the seat tested.

t,460
TEST OF BENDIX PILOT SEATS NO. 54761 and 54762
1.941
Stout, G.C.
(Bendix Aviation Corp., South Bend, Ind.) Report no. 329,
13 August 1941
ASTIA ATI 112 331,
ABSTRACT: The seat tested was a Bendix pilot seat 54761 which is a seat
Seat 54762 differs from seat
equipped with Sutton Harness belt attachments.
54761 only by the addition of a parachute pack spacer which does not affect tHs
Therefore, this test also applies to seat 54762.
strength of the seat.
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1,461
PROTECTIVE HELMET IMPACT TESTING EQUIPMENT.
1949
Strand, 0. T.
ASTIA AD 56 003
(Wright-Patterson AFB, Ohio) AFTR 5820.
ABSTRACT:

described.

The apparatus necessary for impact testing of protective helmets is

Its principle parts are a pendulum, an aluminum head, and recording

Strain gauge accelerometers are mounted in the pendulum and in the
equipment.
head. The recording equipment consists of a dual beam cathode-ray oscilloscope
The method of calibration,
and a high-speed camera using sensitized paper.
frequency response of components and overall frequency response and limitations
of equipment are also discussed.

.1,462
IMPACT EFFECT OF TWO TYPES OF PROTECTIVE HELMETS,
1950
Strand, 0. T.
(Wright-Patterson AFB, Ohio) AFTR 6020

1,,463
WIND TUNNEL TESTS OF THE CAPSULE EJECTION FROM
1948
Struthers, J.H.
A 1/12.775 SCALE MODEL OF THE XP-92 AIRPLANE.
(Consolidated Vultee Aircraft Corp., San Diego Div., San Diego, Calif.)
February 1957
ASTIA ATI-49163,

ABSTRACT: Dynamic pilot capsule ejection tests were conducted n a 1/12.775
The t sts were made
scale model of the XF-92 fighter with a ducted fuselage.
to determine the separation characteristics of the pilot capsulf from the
A range of attitides in pitch
model with manual and parachute type release.
and yaw were tested at a dynamic pressure of 30 lb/sp ft. The investigation
indicated separates more satisfactorily at all angles without tle parachute
than with it. The parachute is needed to stabilize the capsule after it
leaves the afterbody.

.1,464
1951 CHARACTERISTICS OF THE I.A.M. EMERGENCY SEA PACKS AND
Stubbs, R.A.
SEAT PANS UNDER INITIAL SEAT EJECTION CONDITIONS
(Institute of Aviation Medicine, R.C.A.F., Toronto) R.C.A.F. P oject No.
ASTIA ATI 172 0 19.
AMTS 5/51, Report No. I, Sept. 14, 1951'".............
ABSTRACT: An attempt was made to analyze the effect of the Sea: Pans placed
It seemed reasonable to assume that the
between the subject and the Seat Pack.

-

-.

-

-

-
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most'desirable material for the construction of a Seat Pan would be one having
the lowest rate of spring return to pcevent additional peak accelerations to
the subject.
From the analysis, the rate of spring return of a rectangular
disphragm as approximated by the Seat Pans, appeared to be a direct function of
the modulus of elasticity of the material., Therefore, Seat Pans were constructed
The Seat Pans and Packs were subjected to
of materials of various moduli.
ejection trails on the ejection test rig at Wright Pattereon Air Force Base.
The accelerations produced on the Jeection Seat, the Seat Pans, and on one
hip and one shoulder of the subject, were measured and recorded.
The amount of measured data obatained from the limited number of ejection
tr'als with one subject, tended to indicate that no significant differences
in acceleration existed between the Seat Pans fabricated from aluminum alloy
(65ST), magnewium, copper, stainless steel or plastic laminate.
The trials
carried out with two non-rigid Seat Pans, i.e., water cushions with and without
baffles, indicated larger instantaneous accelerations than did the rigid Seat
Pans. A trial without a Seat Pan of any type was made without discomfort to
the subject. The comments of the subject' indicated that the most comfortable
The plastic laminate incidentally
Pan under ejection was the plastic laminate.
tested.
On this limited amount of
of
all
Seat
Pans
had' the lowest modulus
data, it is suggested that a number of Seat Packs be fabricated with plastic
laminate Pans for further ejection trials.

1,465
1953
DYNAMIC TRIALS OF ANTI-G VALVES
Stubbs, R. A.
Rept. No. IAM 53/1; Encl. 1
(RCAF Institute of Aviation Medicine, Canada)
to Air Attache, Ottawa, Rept. No. TL 59-56; ASTIA AD-103 483; 6 Feb. 1953

1,466
DYNAMIC CENTRIFUGE TRIALS OF ANTI-G VALVES
1953
Stubbs, R. A.
August 1953
J. of Aviation Medicine 24(4):334-339
ABSTRACT: The role of the Anti-G Valve has changed with the advent of modern,
A smoother-operating, chatter-free valve is required to
high speed aircraft.
alleviate fatigue during normral flight wherein low accelerations are encountered
The valve must be of a non-leak type under acceleration
for long periods of time.
to prevent the high valve temperatures which would exist with a continuous flow.
In view of these new requirements for an Anti-G Valve, which were not entirely
satisfied by the Clarke M-4 Valve, interest was taken in a new Valve designated
tyc type M-8, developed by Aro Equipment Corporation, and the United States Air
Comparative dynamic trials were then carried out on the Aro and Clarke
Force.
The traisl were conducted using G-4A and G-4B type suits in order to
Valves.
S......determine the effects of incorporating the automatic shut-off valve in the ..
G-4B suit. After the tests, it was agreed that the Aro M-8 valve has some
advantages over the Clarke M-4 valve in meeting the Anti-C Valve requirements
of a modern, high speed, aircraft.

..

...

.
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1,467
Stubbs,

INFLATION SYSTEMS FOR THE ANTI-G SUIT IN PRESSURE
R.A.
1955
RIRATHING APPLICATIONS.
(Flying Personnel Research Committee, Air
MLnistry) F.P.R.C. Memo. No. 60, May 1955

.1,468
Sullivan, G.H., C.J. Martell, & G. Weltman
1963
CONTROL.
(Spacelabs, Inc., Van Nuys, California)

MYOELECTRIC SERVO

ABSTRACT: Under high accelerative forces, it becomes extremely difficult for
a pilot physically to move his arms and hands to exercise control over his
craft. By attempting to move his arms, the pilot generates muscles action
potentials, or myoelectric signals, which may be utilized as a control source.
The basic arm movements desired, and the muscles involved, were determined and
the myoelectric activity patterns characteristic of the movements measured.
Transforms were performed on the "raw" signals and control logics which relates
imyoelectric signals to desired servoaction were written. A simulator trainer
was constructed which accepts the myoelectric inputs from sets of three or
four muscles, indicates the desired arm movement, performs the preset logic on
the elicited myoelectric signals, provides success-failure feedback and drives
a splint in uniplanar up-down movement.
The development of the control logics
and servo system mark a significant advance in prosthetic control with direct
application to amputees and malformed (Thalidomide) children.
(Aerospace Medicine 34(3):267, March 1963)

1,469
Summers, J.L. 1958 WIND-TUNNEL INVESTIGATION AT MACH NUMBERS FROM 0.6 to 1.4 OF
SEVERAL EJECTED PILOT-SEAT MODELS (National Advisory Committee for Aeronautics)
NACA RM A58E02, September 1958.
ABSTRACT: An experimental investigation was conducted to determine the static
longitudinal and lateral directional aerodynamic characteristics of basic and
modified versions of a conventional upward ejected pilot-seat combination, a
sled-type upward ejected pilot-seat combination, and a downward ejected pilotseat combination. Modifications to the basic models incorporated flow deflectors
for pilot protection and drag reduction and various stabilizing devices.
Test
Mach numbers varied from 0.6 to 1.4, angles of attack from -280 to +400, and
angles of sideslip from -16o to +120.
Reynolds numbers ranged from 0.9 million
to 1.8 million based on the projected frontal height of the models.

1,470
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Swearingen, J .J.
1949
DETERMINATION OF THE MOST COMFORTABLE KNEE
ANGLE FOR PILOTS.
(Naval Medical Research Institute, Bethesda, Maryland)
Report No. 4, ASTIA ATI-205871,
21 January 1949
,ABSTRACT:
The mean value for knee angle assumed by small groups of "tall",
medium", and "short" men, when permitted free choice in the adjustment of
brake-rudder pedals, was found to be 1100.
The precision of this man is
probably adequate for application to cockpitdesign in view of the individual
variation observed.
(NMRI Abstract)

1,471
Swearingen, J. J.
1949
DETERMINATION OF THE MOST COMFORTABLE KNEE ANGLE FOR
PILOTS.
(Civil Aeronautics Medical Research Lab., Civil Aeronautics
Administration, Aeronautical Center, Okla. City, Okla.)
Project No.
BIOTECHNOLOGY 3-48, Rept. No. 1, May 1949
ABSTRACT: The mean value for knee angle assumed by small groups of "tall",
"medium", and "short" men, when permitted free choice in the adjustment of brakerudder pedals, was found to be 110 degrees + 4 degrees.
The precision of this
mean is probably adequate for application to cockpit design in view of the
individual variation observed.
(AUTHOR)

1,472
Swearingen, J. J., et al.
1949
SPECIFICATIONS FOR HEAD CLEARANCE AND AIRCRAFT
DESIGN.
(Civil Aeronautics Administration, Oklahoma City, Oklahoma)

.1,473
Swearingen, J. J.
1951
DESIGN AND CONSTRUJTION OF A CRASH DUMMY FOR TESTING
SHOULDER HARNESS AND SAFETY BELTS.
(CiVil Aeronautics Medical Research Lab., Oklahoma City, Okla.) A
preliminary Report.
April 1951.

-
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Swearingen, J.J. & D.J. Morrow
1956
MOTIONS OF THE HEAD AND TRUNK
ALLOWED BY SAFETY BELT RESTRAINT. DURING IMPACT.
(Civial Aeronautics Medical Research LAboratory, Federal Aviation Agency,
Oklahoma City, Okla.)
Project. No. 53-204.
June 1956.

ABSTRACT: This study was conducted to record and describe'the actual path of
motion of the head and trunk as it is propelled forward or to the side over
a safety belt in a crash.
Records of these orbits of motion for one hundred
male subjects are presented in the three figures immediAtely following:
Because of the low forces (about I g) used to displace the body in this study,
the measurements presented here must be considered as minimal protective
distances.
In the crash situation two factors will certainly act to permit
greater movements of the body. These are: (a) the greater forces involved
in crashes, and (b) the practice of passengers wearing their lap safety belt
more loosely than the standard maintained for these tests.
In this connection
laboratory test3 were conducted, and even under the I g forward loading, it
was demonstrated that the soft tissues of the abdomen are compressed until
the safety belt is virtually a straight line across the iliac crest of
the pelvis.
Hence the forward displacement of the body will be increased
one inch for every two inches of safety belt not pulled through the buckle.

1,475
Swearingen, J.J. & E.B. McFadden
1960
STUDIES OF AIR LOADS ON MAN.
Human Factors, 2(2):84-91, May 1960
See Also Civil, Aeromedical Research Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma.
CARl Report 63-9

ABSTRACT: Data obtained in three different studies related to measurement
of forces on the body due to air movement, are summarized.
The effects of
short duration blast forces on personnel seated or standing at various
distances from openings during pressure loss, blast forces'necessary to
disorient the body from numerous positions, effects of clothing on the drag
forces, and measurements of forces and moments on' the body 'during wind tunnel
tests are discussed and compared.

1,476
Swearingen, J.J. & E.B. McFadden
1960
STUDIES OF ATR LOADS ON MAN.
(Civil Aeromedical Research Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma) CARl Report 63-9,
See also Human Factors, 2 2l.89-91.
May 196O.......
ABSTRACT:
Data obtained in three different studies related to measurement
of forces on the body due to air movement are summarized.
The effects of

S"f2,945"
seated or standing at various
short duration blast forces on personnel
blast forces necessary to
loss,
distances from openings during pressure
of clothing on the drag
effects
positions,
disorient the body from numerous
moments on the body during wind tunnel
forces, and measurements of forces and
tests are discussed and compared.

,1,477
Swearingen, J.J., E.B. McFadden, J.D. Garner, J.G. Blethrow & W. Reed 1960
PROTECTION OF SHIPBOARD PERSONNEL AGAINST THE EFFECTS OF SEVERE SHORTLIVED UPWARD FORCES RESULTING FROM UNDERWATER EXPLOSIONS.
(Federal Aviation Agency, Civil Aeromedical Research Inst., Oklahoma
Contr. NA-onr-104-51, Jan. 1960.
City, Okla)

ABSTRACT: Human voluntary tolerances to vertical impact'were determined while
standing with knees locked, standing with knees bending, squatting, and seated
in a rigid chair. Various energy-dissipating materials and devices were evaluated for protection against vertical impact.

1,478
Swearingen, J.J. & R.G. Snyder
1961
HUMAN TOLERANCE TO VERTICAL IMPACT.
(Paper, Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Pa., June 14-15, 1961)
,ABSTRACT:
The results of several studies concerned with the voluntary physiological tolerance limits and transmission of impact forces parallel to the
'body's logitudinal axis (caudal-cranial) are presented.
Over 500 tests of 13
male subjects were conducted utilizing an instrumented drop test apparatus.
Impact forces at the foot and seat level and attenuation at shoulder level was
measured for each subject.
Results of the seated impacts showed that subjects
seated on a rigid chair seat reached voluntary tolerance (complaints of severe
pains in chest, head, abdomen, and lumbar spinal areas) when the shoulder
-ccelerometer reached 10-12 G at over 600 G/sec. with mean initial impact loads
of 95 G (.0075 sec, 19,000 g/sec jolt).
Various materials and methods including
Styrofoam, polyvinyl chloride, undrawn nylon, horsehair and rubber, hydraulic
bleed pistons,.and Stafoam were studied in an attempt to increase the deceleration time and subjects tolerance.
Of thesp, Stafoam indicated most promise as
a significant damping agent.
Standing impact rolerarc,' was stud;e'i with knees
locked stiffly and with knees flexed.
Attempts to determine static leg loading
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Strength of the legs
through double exposure x-rays was essentially negative.
at various knee angles in both static and dynamic tests, and human tolerance
Brief discussion
to impact in the squatting position were also investigated.
of more recent vertical deceleration research activities at CARI are noted.

"-1,479
KINE1962
Swearingen, J. J., A. H. Hasbrook, R. G. Snyder, & E. B. McFadden
Aeromedical
(Civil
DECELERATION.,
BODY
DURING
THE
HUMAN
MATIC BEHAVIOR OF
Research Institute, Federal Aviation Agency, Oklahoma City, Oklahoma)
.Rept. 62-13; ASTIA AD-283 938; June 1962
See reprint Aerospace Medicine 33:188-197, Feb. 1962
The geometry of motion of the head, trunk and appendages was established
ABSTRACT:
for one hundred male subjects restrained by a safety belt during forward and
Lethal structures of present aircraft seating and cockpit
side dynamic loadings.
arrangements are revealed by correlating crash injuries with these kinematic data.
In addition an analysis of the forces created by body kinematics during forward
(AUTHOR)
deceleration sheds new light on seat anchorage problems.

1,480
Swearingen, J. J., C. D. Wheelwright & J. D. Garner
1962
AN ANALYSIS OF
SITTING AREAS AND PRESSURES OF MAN.
(Civil Aerumedical Research Insititute, Federal Aviation Agency, Oklahoma
City, Okla.)
CARl Rept. No. 62-1, Jan. 1962.
ASTIA AD 271 138.
ABSTRACT: Studies of sitting area on a plane rigid surface for a group of 104
Area was found to va:y with heigi.t and ueight and to
male subjects were made.
Means
increase with age up to 40 years after which there is a steady decline.
Sitting
were 179.4 sq. in. for area and .92 pounds/sq. in. for average pressure.
contact area was found to increase with experimentally applied force of magnitudes
up to something less than body weight. Analysis of pressure distribution in the
sitting area reveals that nearly half of the body weight is supported on 87
This high pressure area is under or adjacent to the ischial
of the sitting area.
Over one-thired of the body weight on the sitting area is removed
tuberosities.
by the addition of a footrest, chair ar--s, and a slightly sloping seat back.
(Author)
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3,481
Sweeney, H.M.

1948

Federation Proc.,

PRINCIPLES OF PROTECTION AGAINST EFFECTS OF NEGATIVE G
7:121

1,482
1943
Harold S.
(Lockheed Aircraft Corp.,
January 1943

Sweet,

MODEL 49 SEAT TESTS.
Burbank, Calif.) ASTIA ATI-49761,

At the request of the Stress Group, a Model 49 crew-compartment
ABSTRACT:
berth-seat, cabin side-bench, and cabin berth-seat were tested under flight
The crew compartment berth-seat withstood the test loads
and crash loadings.
After a number of modificarions were made to the cabin side'satisfactorily.
bench and cabin berth-seat, they also carried the test loads

,1,483
1959 A STUDY OF PARACHUTES AND SYSTEMS FOR AIRCRAFT DECELERSwenson, Wayne A.
ATION
(Radioplane Company, Van Nuys, California) WADC Technical Report 57-128
Expenditure Order No. R672-142
January 1959 Contract No AF33(616)-2184
ASTIA AD 233185'
A parachute dece'erat on system was installed in a fighter-type
ABSTRACT:
aircraft and tested in flight to determine feasibility of operation and
In addition flight test data was gathered
usefulness in flight maneuvers.
to examine the validity of in-flight parachute-airplane theory developed in a
previous study contract.

1,484
WIND TUNNEL STATIC STABILITY A'ID FORCE TESTS OF AN AIR1960
Sylvester, M. A.
PLANE ESCAPE CAPSULE WITH HIGH-DRAG WEDGETYPE FINS AT MA•ClH NM1,111MhFRS 1.75
TO 4.00
BRI r,.mo.
(Ballistic Research Labs., Aberdeen Proving Ground, Md.)
920.
323
AD
ASTIA
1960.
rept. no. 1313; Nov.
ABSTRACT: Wind tunnel tests were performed on a 1/25 scale model of Lockheed
Aircraft Corporation's proposed high speed airplane escape capsule inlthe
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Ballistic Research Laboratories' supersonic wind tunnel.
The model escape
capsule simulated the entire nose section of a typical supersonic aircraft and
was stabilized by thick sweptback wedge-type fins.
The aerodynamic characteristics for the capsule, with varying fin parameters, were determined in the Mach
number range from 1.75 to 4.00 for angles of attack from -25 to +25 degree and
angles of yaw from 0 to 25 degrees.
These results are presented and are suammarized and discussed at zero angles of attack and yaw and at trim conditions.
(U)
(Author)

-2,949-

RESTRAINT. PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS
T

1,485
STRESS-STRAIN CHARACTERISTICS OF MATERIALS AT HIGH STRAIN
1960
Tapley, B. D.
RATES, PART VI, THE PROPAGATION OF PLASTIC WAVES IN FINITE CYLINDERS OF A
(University of Texas, Austin, Texas)
STRAIN-RATE-DEPENDENT MATERIAL.
Rept. SCDC-2156; Aug. 1960; Rep/3955
This work seeks to determine indirectly, by studying the propagation
ABSTRACT:
of plastic waves, the basic dynamic-stress strain characteristics of materials.
It represents the first successful effort to incorporate in the mathematical
analysis of plastic wave propagation in bars, a correction for the effects of
lateral inertia and shear.

1,486
A VISUALIZATION STUDY OF WIND BLAST
1957
Taylor, D., & S.R. Harris
EFFECTS ON FLIGHT CLOTHING" AND PERSONAL GEAR (U) (Arnold Engineering
AEDC-TR-57-13,
Development Ctr., Arnold Air Force Station, Tenn.)
ASTIA AD 135 335
Aug. 1957.

1,487
'FECT OF THE ANTI-G SUIT ON THE
THE
1955
Tenney, S.M., & C.R. Honig,
RESPIRATORY VARIATION AND CHANGE
REVERSAL OF NO
BALLISTOCARDIOGRAM.
26(3):194-1Q9
Med.
J.
Aviation
VOLUME.
BLOOD
IN THORACIC
ABSTRACT: The standard U.S. Air Force pneumlatic anti-C suit (type G-4A when
inflated to a pressure above 75 mm. Hg. cau ed a diminution or reversal of
the normal respirctory variation of the sys:olic complexes of the BOG,
Indirect evidence has been presented to shm that the pulmonary blocz, reservoir is enlarged at the time the respirator variation is reversed from normal
and with this observation an explanation ha been sought for the change in
right and left ventricular...force relationsh ps.

-2,9501,488

FLIGHT TESTS OF ANTI-BLACKOUT EQUIPMENT.
1945
Terry, C.W.
(Committee on Aviation Med., U.S. Nat. Research Council, Washington, D.C.*
CAM 426, 25 April 1945.

1,489
CUSHIONING FOR AIR DROP, PART I.
1955
Texas University
(Structural Mechanics Research Lab., Texis University, Austin, Texas)
Contract No. DA 19-129-qm-150; Continuation of Contract'No. DA ii-009-qm19309; ASTIA AD-71 631; 15 July 1955
Work was initiated to (1) survey aerial delivery procedures, (2)
ABSTRACT:
-analyze data on shock-absorbing systems, (3) design and-analyze energy absorbing
systems which may be used for cushioning in the air drop of supplies and
equipment, (4) perform laboratory tests in the development of energy absorbing
sytems, ane (59 cooperate in the performance of field tests in which systems ate
used which labora)wery and theoretical studies show to oe efficient and economical
The drop-test facility was developed to a point of satisfactory operation, and
improvements are expected to proceed in parallel with the testing program.,
Specimens of some representative cushioning materials were subjected to extensive
A direct
tests in connection with perpendicularly applied impact loads.
and thickness
stress
comparison unit energy absorption with maximum encountered
rapid
permit
charts
Auxiliary
efficiency is presented on a single chart.
of
costs
relative
the
of
comparison
A
solutions of cushioning problems.
a
from
result
can
economics
retarders and cushioning show that substantial
absorption.
energy
of
methods
two
these
between
rational balance
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Theiss, E.
ING.

HANDBOOK OF ENVIRONM1ENTAL ENGINEER1961
P. %,an
F
C., H. Mileaf,
AFB, Ohio)
Wright-opatterson
(Aeronautical Syst..ms Division,

ASD TR 61-363; ASTIA AD-272 272

ABSTRACT: This handbook presents to the designer the many facets of environmental
The
engineering as applied to flight vehicle systems and their support equipment.
entire gamut of environments, both natural and induced, as well as their effects
The environments
and methods of protecting against them are discussed in detail.
art permits,
the
are considered both sepatately, and, where the present state of
operational
an
and
The importance of an environmental
in various combinations.
headings from
Chapter
analysis during preliminary system design are also covered.
facts and
Astrophysical
introduction (History and philosophy);
the handbook are:
requirements;
Environmental
effects;
environments; Environmental factors and
(AUTHOR)
Environmental protection; and Environmental testing.
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Thomsen, W. 1959
ORTHOPEDIC ASSUMPTION FOR THE CONSTRUCTION OF
AUTOMOBILE SEATS
(U.S. Dept Conmm.) Tech. Transla. 59-17369
(order from SLA Translation Center , The John Crerar Library,
86 East Randolph St. Chicago 1, Ill.)

1,492
Thomson, F. B.
1943
URINAL FOR USE WITHIN FLYING CLOTHING
(National Research Council, Canada)
C-2409; 17 Jan. 1943.
ABSTRACT: A rubber urinal for pilots of aircraft were standing to urinate is
impossible and opening of clothing is undesirable has been developed.
The urinal
worn under the flying clothing allows urination at the normal rate in the sitting
position and has been tested and found to function adequately during level flight
aerobatics, and acceleration up to 5G.

'

1,493

Thorson, Alvar
1961
ORGANISATION OF THE SEATBELT CAMPAIGN
International Road Safety and Traffic Review 9:46-48

1,494
Thurlow, S.J.
1958
APPARATUS FOR TESTING PROTECTIVE HELMETS.
(Dept. of Scientific and Ind. Res. Read Res. Lab.) no. RM/3290/SJT,
Aug. 1958

p.40

ABSTRACT: The revised British Standard 2001:1956
"Protective Helmets for Motor Cyclists" specifies new performance tests which
were devised at the Road Research Laboratory.
The note describes in detail
the apparatus required for carrying out the tests, which are as follows:
1.
Shock Absorption Test
2.
Test for Helmet Strength and Resistance to Penetration
3.
Test for Flexibility of Peak
4. Test for Attachment of Harness.

I
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1,495
Tiller, P.R. and L.M. Libber

1958

IN THE APH-5 CRASH HELMET "Ur.

A FIRST APPROACH TO THE USE OF VENTILATING AIR

Avi2D &A.,

29(3): 251, March 1958.

ABSTRACT: A study was conducted to determine the effect of ventilation on the
thermal discomfort experienced by pilots wearing the one-piece APH-5 crash helmet JA
desert and tropical climates. Thermocouple measurements were made of head and
helmet temperatures in subjects exposed to simulated tropical and desert conditionm,
with either the helmet unventilated or ventilated by the suction part of a

comreial blower.

1,496
Tilley, A.R.
1941
REF:ORT OF A MEETING HELD AT THE OFFICE OF THE
PRINCIPAL MEDICAL OFFICER, R.C.A.F. HEADQUARTERS IN GREAT BRITAIN,
SEPTEMBER 16, 1941.
(National Research Council, Canada)
Report #C-2904
ABSTRACT: Minutes concern a conference on the manufacture of the Franks Flying
Suit by the Dunlop Rubber Company, Manchester.

,497
illman, J.M.
1956 SOME SAFETY CONSIDERATIONS FOR INTERIOR CABIN DESIGN OF
NEW AIRCRAFT
United Air Lines, Flight Safety Department, Sept. 10, 1956)
BSTRACT:
Developments in the science of design requirements for crashworthiness
and de-lethalization of passPnger transport aircraft have been conducted by
mny gcvern-.knt agencies and private interests.
The purpose of this paper is to assist the United Air Lines DC-8 Coordinatior
Committee members and others concerned by providing a guide summarizing some
assenger cabin design requirements which will take advantage of the knowledge
ow available to the industry.

-2,953-1,498
1962 REPORT OF MAJOR GHERMAN S. TITOV AT FIFTH PLENARY MEETING OF
Titov, G.S.
COSPAR ON MAY 3, 1962
(Committee of Space Research (COSPAR), The Hague (Netherlands)) NASA N62-15330.
ABSTRACT: Major Gherman S. Titov's speech, given at the Fifth Plenary Meeting
of COSPAR, includes details of his flight on August 6-7, 1961, in the spacecraft
Vostok II. Major Titov reviews the purpose and accomplishments of his flight.
He indicates that reentry into the earth's atmosphere was accomplished by
The physical sensations he encountered during
means of a parachute mechanism.

the flights are discussed.

1,499
Tobias, C.A. & J.V. Slater 1961 CERTAIN ASPECTS OF SPACE BIOLOGY
Opace Sciences Laboratory & Donner Laboratory of Biophysics & Medical Physics,
USAEC & NASA Series No. 2; Issue No.
Univ. of Calif., Berkeley, Calif.)
August 1, 1961

7,

In this publication, the authors reach the following conclusions:
ABSTRACT:
(1) Space flight for man involves a great many physiological and psychological
It is imperative that we carry out further research to understand
stresses.
(2) Acceleration
man's homeostatic responses to these stresses and their limits.
forces greater than I "g" cause profound chronic alterations in animal longevity,
(3) The condition of weightlessness presents a
development, and physiology.
challenge to the biophysicist, for it presents a new environment, previously
(a) growth, differenIt will probably cause chronic alterations in:
untested.
tiation and development. (b) longevity and metabolic physiology, with perhaps
(4) Underlying physical causes for the effects of weightbeneficial effects.
These appear to
lessness probably involve alterations in convection patterns.
change the mode of mixing and of phase changes and might also result in reduced
(5) Radiation hazards, particularly from flares and from heavy
cell division.
For long voyages shielding must be applied
primaries, present a serious problem.
For the most space radiations accelerators are available or could be built to
Two types of studies are of great interest:
evaluate biological effects.
(a) neurological effects of radiation. (b) developmental effects in embryonic
(6), Knowledge in biology is gained slowly and many experiments need to
forms.
It would be useful if each satellite in the physical programs,'particbe done,
ularly those that are to be recovered, would leave some space for a biological
(7) Complete knowledge of planetary life will be gained only when
experiment.
man himself can go to the planets, hence the approaches described above are of
(Author)
some immediate significance.

-2,9541,500
Tobin, J.R.
1941
REPORT ON HYDROSTATIC SUIT.
(National Research Council, Canada) Report #C-2833,

June 1941

ABSTRACT: Flight tests were made on the Franks Flying Suit in the Battle and
.Hurricane aircraft.
The suit was found to prevent blackout up to 9 G. Notes
for further service trials are included.

1,501
Tomcsak, S. L.
1960
DECELERATOR BAG STUDY.
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
59-775, June 1960.
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Tompkins, R.C. & D.R. Gero 1951 EJECTABLE AIRCRAFT SEAT CAPSULE DEVELOPMENT
PROJECT - PROGRESS REPORT NO. 1 - 1 FEB- 1 MARCH 1951
toodyear Aircraft Corp., Akron, Ohio GER-2586) March 9, 1951 USN Contr. No.
NOA (S)-51-292-c ASTIA ATI 139 544
ABSTRACT: During the past period, all work accomplsihed on the Ejectable Aircraft
Seat Capsule was of a preliminary nature.
Aeromedical limitations were investigat4d
and evaluated, shell configurations were analyzed, and an aerodynamic program was
drawn up and submitted.
Two proposals were submitted to BuAer for capsule
modification and one for the development of a jato propulsion unit. GAC was
advised informally to incorporate armor in the capsule, design the configuration
for a back type personal parachute, and to consider only upward ejection.
Such
considerations are being used for all future design under the assumption that
official confirmation is forthcoming.
Layouts were made for approximately seven
capsules having rotating shells in an attempt to achieve the minimum size enclose.
The best of these configurations was selected and the design frozen for use in
fabriction of the wind tunnel models and mock-up.
The capsule is being designed
around the armor plate which will act as the central frame member.
All loads will
be transmitted into this frame.
This report is divided into two sections.
Section I discusses the work .ccomplish~d in the past period.
Section II outlines
the work to be accomplished during the next period as well as particular questions
which should be answered by BuAer.

...

-2 .955-...
1,503
Tompkins,

R. C. & D. R. Gero

PROJECT

-

1951

PROGRESS REPORT NO.

EJECTABLE AIRCRAFT SEAT CAPSULE DEVELOPMENT
2 -

1 MARCH - 1 APRIL 1951.

(Goodyear Aircraft Corporation, Akron, Ohio) GER-2586, Suppl. #1, April 7,
ASTIA ATI 139 545.
USN Contr. No. NOA (S)-51-292-c.
1951.
The past period was one of transition from preliminary investigation
ABSTRACT:
As is the case in any
and evaluatioh to one of formulating working designs.
Such changes
such period, changes had to be made in basic thinking and designs.
will continue to be made for the next several months.
A GAC reprczsentative visited the Bureau of Aeronautics and David Taylor Model
Basin for the purpose of correlating the design requirements and fabrication of
the wind tunnel models.
Slight changes have been made in the basic configuration to provide for better
capsule operation and to improve the aerodynamic characteristics of the shell.
Section I discusses the work accompThis report is divided into two sections.
Section II outlines the work to be accomplished
lished in the past period.
during the next period as well as a review of existing design problems.

1,504
Tompkins,

R.C.' & D.E.

PROJECT -

EJECTABLE AIRCRAFT SEAT CAPSULE DEVELOPMENT
3 - 1 APRLL-l MAY 195,1
Akron, Ohio) GER-2586, Supp. No. 2 May 2, 1951

Gero

1951

PROGRESS REPORT NO.

(Goodyear Aircraft Corp.,
ASTIA ATI 139 541

ABSTRACT: During the past period, the design of the capsule, structural analysis,
and flight path calculations began to reach the transition period in which previous
Drawings
assumptions could be reasonably checked for accuracy and practicability.
were released and fabrication started on the wind tunnel models, mockup shells,
Detailed flight path analyses and a transitory
and seat adjusting guides.
These
analysis were completed for the capsule using a catapult for ejection.
,analyses utilized the corrected weighL, D.G., C.P., and moments of inertia for
More detailed calculations must be postponed until finalized
the capsule.
It is apparent
infornation is,obtained on the variables used in the calculations.
that the mockup will serve a very useful function in determining what limits must
be held for clearances and pilot comfort.

1,505
A STUDY OF ENERGY ABSORBING MATERIALS FOR THE PREVENTION
Topliff, E.D.L.
Toronto,-OF IMPACT INJURY.. _(Defence Research Medical Laboratories,
Canada)
F-8.

,,

.

-2,9561,506
AIRCRAFT SAFETY BELTS: THEIR INJURY EFFECT ON
1953
Tourin, B. & S. Macri
THE HIUAN BODY.
•-(Aviation Crash Injury Reearch, Phoenix, Ariz.)

1,507
1958
Tourin, B.
73(5):381-391.

EJECTION AND AUTOMOBILE FATALITIES.
May 1958.

Public Health Reports

1,508

"Tourin, B. and J. W. Garrett

h AUTMOBLE

CAL1IF

iNew York) Feb.

I

1960

S

BELT EFFECTIVENESS

.

I=. (Crash Injury Res., Cornell Univ.,

1960.

1,509
A REPORT ON SAFETY BELTS TO THE CALIFORNIA
1960
Tourin, B., & J. W. Garrett
OF CALIFORNIA HIGHWAY PATROL REPORTS ON
ANALYSIS
AND
LEGISLATURE; SUMMARY
(Results of a joint study by the
ACCIDENTS.
AUTOMOBILE
54,348
OPINIONS ON
California Highway Patrol and Automotive Crash Injury Research of Cornell
Feb. 1960
Univ.)

1,510
Tourin, B.,

J.

W. Garrett

OF SAFETY BELTS.

1960

A COMPARISON OF INJURIES TO USERS AND NON-USERS

SAFETY BELT EFFECTIVENESS IN RURAL CALIFORNIA.

Patrol and Automotive Crash Injury Research of Cornell Univ.)

(Highway

Feb.

1960

1,511
SERVICE TESt OF HELMET, COMBAT VEHICLE CREWMAN, T56-6
1960
Townsend, D. E.
(U.S. Army Artic Test Board, Fort Greely, Alaska) ATB 2-150; May 31, 1960;
ASTIA AD 238 507.
DA Project Nr 7-80-05-001.
ABSTRACT: This report, describes the experiments concerning •the Combat Vehicle
Annex A gives the details of the tests. Annex B
Crewman's Helmet, T56-6.
contains the deficiencies and suggested modifications of the helmet.

-2,9571,512
Tripp, R.C.H.
1945
RECENT ADVANCES IN RESEARCH ON PARACHUTES IN THE
GERMAN AIR FORCE.
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 635, July 1945.

.1,513
Tufts U. Inst.
1957
HUMAN ENGINEERINC BIBLIOGRAPHY, 1955-1956.
(Tufts U. Inst. for Applied Experimental Psychology, Medford,
(Office of Technical Services, Washington D. C.)
PB 131507.

Mass.)

1,514
Turnbow, J. W., & C. C. Steyer
1955
CUSHIONING FOR AIR DROP, PART XI
(Structural Mechanics Research Lab., Texas
AIR DROP COST ANALYSIS.
Contract. No. DA 19-129-qm-150; ASTIA AD-87 732;
University, Austin, Texas)
19 Dec. 1955
ABSTRACT: An investigation was made of properties of cushioning materials and
systems used in air drops.
A method is presented for analyzing the cost of aerial
delivery by parachute, by cushioning, and by a combination of parachute and
cushioning.
The selection of cushioning materials will be based on the cost per
unit energy absorbed, adaptability for use as cushioning material, availability,
and ability to function under a wide variety of conditions.
General equations
of energy absorption costs are derived in terms of air-retarder and cushioningcost parameters with respect to wide range of conditions pertaining to the
parameters and to air-retarder drag coefficients, air density, and ground energy
absorption factors.
Studies showed that certain cushioning materials can be used
with reduced paracfiute areas to greatly reduce the present cost of delivery.
Parachutes are more econom:.cal than cushioning for energy absorption at high
velocities, but cushioning is more economical in absorbing the remaining energy at
velocities less than the optimum.
Optimum impact velocities appear to be in the
range of 30 to 100 fps.
Because of efficient energy dissipation & high velocities
retarders should be used to reduce terminal velocities to values near the
optimum impact velocity,, cushioning should provide the balance of the
energy absorption.

-2,9581,515
Turnbov, J.

W.,

H. Matlock, & J.

N. Thompson

1956

CUSHIONING FOR AIR DROP,

PART III, CHARACTERISTICS OF PAPER HONEYCOMB UNDER DYNAMIC LOADING.
(Texas University, Austin, Texas, Structural Mechanics Research Lab.)
Contract No. DA-19-129-qm-150; ASTIA AD-112 164; 31 Aug. 1956
ABSTRACT: This report is devoted to the presentation and discussion of the dynamao
stress-stress-strain curves of seven grades of paper honeycomb and of the
associated characteristic values relating to aerial delivery applications.
The
effects of impact velocity and density of the honeycomb material on the stressstrain characteristics are given. Tabulated values of maximum stress, optimum
strain and energy absorption are presented and a comparison of the various honeycomb materials is made on the basis of cost per unit of energy absorbed.
As an aid
to the understanding of the over aiu-drop energy-absorption problem, the economic
importance of using cushioning materials of a crushable nature, or equivalent
energy-absorbing devices, in conjunction with aerial retarders is summarized.
The capabilities of paper honeycomb are illustrated further, by the presentation
of a cost analysis for the energy-absorption in a typical air-drop.
Recommendations
for the future study and testing of paper honeycomb as well as other materials
and systems potentially even more efficient than honeycomb are discussed.

1,516

CUSHIONING FOR AIR DROP, PART VIr, CHARACTER3STICS OF
Turnbow, J. W.
1957
(Structural Mechanics Research Lab.,
FOAMED PLASTICS UNDER DYNAMIC WADING.
Texas University, Austin, Texas) Contract No. DA 19-129-qm-150; ASTIA
AD-215 412; 28 March 1957
ABSTRACT:

Dynamic stress-strain curves of four foamed plastic materials,

including a polyisocyanate-resin suitable for field expansion without the aid of
curing ovens or other special equipment, are presented and discussed.
Static
s-ress-strain curves are also presented to provide a comparison with the dynamic
test results.
Additional curves and tables give energy-absorption characteristic',
stress levels, and suggested operating limi.ts for the use of these
materials in aerial delivery cushioning.
Further comparisons of the plastic
ma ,:erials with paper honeycomb are presented with emphasis on cushioning costs
and energy absorption capabilities.

1,517

Turnbow, J. W.
1961
U. S. ARMY H-25 HELICOPTER DROP TEST 22 OCTOBER 1960
(Aviation Crash Injury Research, Phoenix, Arizona) AvCIR 2-TR-125,
TREC Tech.

Rept. No. 60-76, March 1961.

ASTLA Doc.

No.

AD-261 96.

This report presents the results of an exploratory, experimental
SUMMARY:
study. A Piasecki Model H-25A helicopter has been employed in recreating

/

-2,959-

a typical accident approximating an unsuccessful attempt to attain autoRelatively high (50G to lOOG)
rotation from a low altitude power failure.
vertical and longitudinal accelerations have been observed for periods in
the order of 10 milliseconds in an impact leaving the cabin area of the airframe reasonably intact. Failure of all seats occurred without failure of
The instrumentation and research
either seat belts or shoulder harness.
techniques used in (1) the measurement of the impact forces and acceleraLions, (2) the determination of the feasibility of utilization of on-board
recorders, and (3) the evaluation of certain problems inherent in the dynamic
crash testing of full-scale helicopter and VTOL aircraft werepresented in an
(Author)
earlier preliminary report.

1,518
Turnbow, J. W., V. E. Rothe, G. M. Bruggink, & H. F. Rgegner 1962
MILITARYTROOP SEAT DESIGN CRITERIA.
CRASH INJURY EVALUATION.
(U. S. Army Transportation Research Commuand, Fort Eustis, Va.)
TREC TR 62-79, Nov. 1962.
ABSTRACT: This report was prepared by Aviation Crash Injury Research.
It contains the results of a. careful analysis of troop seat deficiencies
The analysis was made in light of
conducted over the past three years.
accident experience with this seat, human tolerance as presently known,
and accelerations and forces which may be anticipated in potentially
survivable accidents involving army aircraft.
The analysis revealed that the strength requirements quoted in current
military specifications are considerably lower than (1) those which
would be dictated by the upper limit of accelerations which can be
tolerated by the occupants of the seats; (2) they were also lower than
the accelerations and forces which probably occur in many Army aircraft
22* This substantiates the observation by the Army that
accidents.
these seats fail under relatively minor accident conditions,'thus
subje..ting tbe occupant to further hazards, especially to increased
contact injuries.
On the basis of the detailed examination of current specifications,
human tolerance, and impact acceleration data, it is recommended that
the troop seat specifications be revised and that dynamic load factors
of 25 G for 0.20 second plus 45 G for 0.10 second be adopted for troop
seat design in the longitudinal and lateral directions and 25 G for
In addition, an energy absorp0.10 second for thevertical direction.
tion capability must be incorporated into the seat system to reduze
the vertical accelerations on the occupant, which would frequently

exceed 25 G, to a tolerable level.

Turnbcý.,
J W., V E. Rothe', G.M•
,
(-,uJ. r
* •'
INJU•Y E'AIVATION:
hi LtI AI I ,'P
() S
•A.1 l I'.-S;!l (T•.•• '•1
(Avi at ion Crash In jiry R,'s,,arch, Phoor,, , Ar izo'n,
TCREC Technical Report No. 62-79, Noviri•,,r 1962,

ABSTRACT:
This report is made of results of careful analysis of 1:.Viitazy
troop seat deficiencies conducted over a three year p1:ricod.
A\aila le dai
have been translated intc. terminology, meaningful to engineering pc: sonnel..
Utilization of the information presented would produce a seat repr-,entativc
of the current state of the art and greatly reduce incidence of needless
injury and death attributable to troop seat failure in survivable-type Arcy
aircraft accidents.

I, ,20
Tyrer, J. & K.V. Robertson
1944
REPORT ON ANTI-G EQUIPMENT.
(Report, Comm. Flying Personnel Research)
RAAF-FR 95, 13 Aug.

1944
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1958 MILITARY ASPECTS OF SPACE EXPLORATION
U.S. Adjutant General's Office
Spec. Bibliography No. 16;
(Adjutant General's Office, Washington, D.C.)
June 1958

I

This bibliographic survey was made to throw light on available
ABSTRACT:
unclassified literature that points up tho military implicptions of space
within
The materials are arranged in alphabetia.al order by title
ecploration.
The major groups are miscellancous;
m'ajor and subordinate subject groups.
trends and
United States space effort; Soviet Russia space effort; satellites,
control, and
guidance
propulsion,
orbits,
developments (electronics, navigation,
weightsurvival,
(acceleration,
problems
and
factors
telemetry); environmental
lessness); exploration of the moon and Mars; space ships and stations; international

and legal aspects; and conferences.

conventions,

and symposia.

1,522

U.S.

BACIKARD SEATING EXPERIMENT FOR PASSE GER TRANS1947
Air Force
(Air Transport Command, Traffic Division)
PORT AIRCRAFT.
April 1947.

1,523
ACCESSORIES; PILOT EJECTION SEAT TEST OF.
1948
USAF AMC
AFB, Ohio)
(USAF, Air Material Command, Wright-Patterson
MCREXE-672- 2 2 F

Memo.

Rept.

Memo.

Rept.

I,524
USAF,

STABILIZATION OF PILOT EJECTION SEAT.
1948
AMC
Command, Wright-Patterson AFB,
Material
(USAF, Air
22
July 1948.
16
H.
MCREXE-672-

Ohio)

TEST FIRING OF T-7 CATAPULT FOR DOW'NWARD SEAT
1948
U. S. Air Force
(Aero M.edical Laboratory, Wright-Patterson AFB, Ohio)
EJECTION.
Memorandum Report MCREXD-695- 74.1. II May i948.

1,526
STRENGTH REQUIREMENT;J FOR SEATS IN USAF AIRCRAFT.1949
Air Force
to CG,
Deputy Chief of Staff, Materiel, Hq USAF,
(Reference letter,
Air Materiel Command, 14 June 1949.)

U.S.

1 ,527
COMPARATIVE AND OPERA","IONAL SUITABILITY TEST
1950
Air Force
Firnal"'R•,port.
OF rLYER'S PROTECTIVE HELMETS.
(Air Proving Ground, Eglin AFB, Florida)' Project No. 3506----5,
19 May 1950.

LU. S.

1,528
USAF

G-3
SAFETY SHOULDER HARNESS, TYPES G-l,G"-i and
1950
1950
Aug.,
22
XD-666-25B,
ICR
no.
USAF Memorandum Report

type or the modifying of
ABSTRACT: This report deals with 'the design of a new
and adequate,
the present type shoulder harness in order that the correct fit
of flying personnel.
protection
maximum
for
obtained
be
would
strength

1,529

.U. S.

ANALYSIS OF EJECTION SEAT OPERATION IN JET FIGHTER'
1951
Air Force
(Medical Safety Division, Directorate of Flight Safety Research)
ACCIDENTS.
Aug. 1951
1-23,
M-37, pp.

1,530
1952 THE BEGINNINGS OF RESEARCH IN SPACE BIOLOGY AT THE AIR
Air Force
FORC.E MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE, NEW MEXICO,
1946-1952
ASTIA AD 208 018
(ir Force Missile Development Ctr., Holloman AFB, N. Mex.)
U.S.

the need for examining the
installment toward fulfilling
The first
ABSTRACT:
A serious study of
research.
space-biology
in
participation
history of Air Force

IiC.
i~t:r,
the origins of b jOH1 L~ pr o cIts, trie ir ý4rit I ; 1iui
'
or
d
' o* 1 .
vof , e-1
,a
and technical co t r butit ions-ý is -•. ,of
Ilf 'd,,ivor in the
t :;,s
for su-)Ar t .s
af
£ot , and
duplicating prevyious
planniiig and pur .uU of thu, more comrplx prc.,rai-s rvq'irod in tLv ,i;::L-vdlate
, lloon flli•its are reviewed,
future'.
The V-2 and Aerohee racket experirments and
Experiments
with emphasis upon the biomedical infornation o, taired therefrosI.
included fungus spore%:, fruit flies, mice hamsters, caty, dogs, and monkeys as
siibgravity, and
The effect at high speed and alcitude of C lrces,
subjects.
Exper&.-it(.e gained in rocket and
cosmic radiation were major factors explored.
balloon launching, instrumentation and reco'ery techniques, and the growing
collecti-n of scientific data particularly related to cosmic radiation and subgravity problems marked the practical bcginnings of Air Force research in space
hiology.

1,531
U.S.

LIST OF PERSONNEL ATTENDING THE CONFERENCE ON
Air Force
1952
AT WRIGHT"PROBLEMS OF EMERGENCY ESCAPE IN HIGH S,'EED FLIGHT"
PATTERSON AFB, OHIO, 29-30 SEPTEMBER 1952.

1,532

U.S. Air Force
FOR 1952.

1952
USAF MEDICAL FLYING SAFETY REPORT OF EJECTIONS
USAF, Norton AFB, Calif.

"1,533
U. A.

OPERATIONAL SUITABILITY TEST OF THE MAPK IV CONTINUOUS1953
Air Force
WEAR ANTI-EXPOSURE SUIT.
July 1033.
(Air Proving Ground Conrind, Eglin Air Force Base, Fla.)
ASTIA AD L. 299

The Mark IV suit which is designed to provide prote-;tion to aircraft
SUY2.ARY:
members in th,- event of bailing out over water, was tested to determine its
The
suitability for tactical use under arctic and temperate winter conditions.
It does not impose
suit was found to provide adequate protection at -560 F.
The Mark IV boots pro,,ide foot protection
,excessive restrictions on the wearer.
The suit with a hood is capable
in low temper,-tuies if mild exercise i. taken.
of riintaining body comfort for 2 hours in sub-freezing water (28o F.) at air
The time required to don the suit is excessive.
temperatures as low as -400 F.
The inner liners are not correctly sized, and a hood is not provided to protect
The material of which the outer garment
the head and neck ir, low temperatures.
The Mark IV suit, as tested, is not
is easily snagged and torn.
... is nd
A report of
entirely suitable for use by aircrew members in winter conditions.
immersion tests is appenided.

1953

PRESSURE SUITS:

A CRAPTER FROM FKYSIOL•Xy OF FL;,;hIT.

(Dep'irtet'et of the Air Force, Washington,
p.

6S-79,

L.C.)

AF Manual No.

1bO-30,

July 1953

1,533
U.S. Air Force
1954
HUMAN RESCUE EQUIPMES'r (CAPSULE TYPE)
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WCLEH-5-12. Aug. 1954.

Exhibit

1,536
ESCAPE 1FROM 'HIGH SPEED AIRCRAFT.
1954
U. S. Air Force
(Army Air F-rcps, Air Materiel Cuoa.and Engineering Division)
ASTIA ATI 9213.
1954.
ABSTRACT: This report presents the history, current progress,
for escape from high speed aircraft.

1,5 37
U. S.

26 Nov.

and future plans

MOTION PICTURE
Air Force Film Lib ary Center
1955
HUMAN FACTORS IN EJECTION SEAT DESIGN
(Air Force Film Lib ary Ctr., St. Louis, Mo.)
Film No. 23035, 16 mm, Silent

ABSTRACT: This film is
oncerning six tests of downward seat ejection using a
dummy showinx leg rcstra nt devicas.

1,5-18
U. S.

Air Force
1955
OPERATIONAL EXPERIENCE WITH EJECTION ESCAPE SYSTEMS
FROM 1 JANUARY 194 THRU 31 DEC. 1954.
(Norton AFB, Calif.) Publication
23-55, AFR 190-16, Aug. 1955

ABSTRACT: This report
from United States Air
of ejection seat use (I
upon...czsonnel as'relat
and other factors are p
the operation of ejecti
tions are presented for
ejection.
Some typical

resents an analysis of all '518) ejection seat bailouts
orce jet fighter and bomber aircraft since the beginniiig
January 1949) through 31 December 1954.
The efforts
d to aircraft model, airspec.d, altihide, crew training
esented; specific and general areas of difficulty in
n seat and can.opy systems are determined; arid recommendareducing the incidence of unsuccessful and/or accidental
ejection briefs are included.

U.S.
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AL•,RAFT
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Air Fre
..

.

S•i~i
,

•..(ry,
Rept.
New Mexico)
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•T

HIGH SPEED

Air Force Missile DevelopNY. 2, 21 June 1955.

1,540
1956 UNITED STATES AIR FORCE PARACHUTE
USAF,WNDC,Air Res. & Dev. Comm.
HANDBOOK (Wright Air Development Center, Wright-Patterson AFB, Ohio)
55-265, December 1956, ASTIA AD-118 036
WADC technical re-t.
ABSTRACT: The United States Air Force Parachute Handbook is a collection of
information, test results, and oth'r technical data pertaining to the appli_ation, design, construction, and testing, of parachutes, parachute systems,
and accessories.
The contents of this Handbook represent the state-of-theart
of parachute development, design, fabrication, and testing, and will
be amended as the state-of-the-art advances.

1,541
U.

S. Air Force
1957
GENERAL DATA ON SEAT EJECTION.
(Office of Inspector General, USAFp Directorate of Flight Safety Res.,
Norton AF B se, Calif.)
1 Jan. 1957 - 31 Dec. 1957.

1,542
ESCAPE PHYSIOLOGY
Air Force
1958
MAJOR ACHIEVLN[EN`TS IN BIODYNAMICS:
AT THE AIR FORCE MISSILE DEVELOPMENT CENTER, HOLLOMAN AIR FORCE BASE,
(Air Force Missile Development Ctr., Holloman APB,
NEW MEXICO, 1953-1958.
New Mex.)
ASTIA AD 201 282

U.S.

ABSTRACT:
A detailed report of work done at Holloman Air Force Base between
1953-1958 on the following subjects: (1) deceleration and windblast experiments
on the holloman track: (2) specialized windblast studies; (3) other work on
the escape problem; (4) seats and capsules (conflicting views of escape).

1,543

U.

S.......
...
....

S.

.....

Air Force
1958
(Air University,
.1 9 5 8 >.

REPORTS ON SPACE MEDICINE - 1958.
School of Aviation Medicine, Randolph AFB,
.... .

Texas)

Feb.

"Human Perform.ance
ABSTRACT:
This publication contains the following papers:
in the Space Travel Envirmnment" by G. T. Hauty; "Supersonci and Hypersonic Human
Flight" by J. E. Ward, S. J. Gerathewohl and G. R. Steinkamp; "Mumin Engincering

of the SeŽalvl Sp.ice Cabin" by G. R.
Steiný,amp; "Fatigue, Confinement, and Proficierny Decre-m'nt" by G. T. Hauty and R. B. Payne; "The Feasibility of Recycling
Human Urine for Utilization in a Closed Ecological System" by W. R. Hawkins;
"Space Cibin Requirements as Seen by Subjects in the Space Cabin Simulatot" by
W. R. Hawkins and C. T. Hauty; and "Weightlessness - The Problem and the Air
Force Research Program" by S. j. Gerathewohl.

1,544
U.

S.

Air Force
1958
GENERAL DATA ON SEAT EJECTION.
(Directorate of Flight Safety Research, Norton Air Force B se,
1 Jan. 1958 - 31 Dec. 1958.

California)

1,545
U.

S.

Air Force
1959
USAF SEAT EJECTION, I JAN. 1959 THROUGH 30 JUNE 1959.
(Office of Inspector General, USAF, Directorate of Flight Safety Res.,
Norton AFB, Calif.)

1,546
U.

S.

Air Force
1959
SEAT: UPWARD EJECTION,
MhIL-S-9497, March 1959.

AIRCRAFT.

1,547
U. S.

Air Force
1959
SELECTED SEAT RESTRAINT DIMENSIONS.
(Anthropo''&y .F,,ioen, Aerospace Medical Lab., Wright Air Development Ctr.)

1,548
U.S.

Air Force
1960 PROCEEDINGS OF WADC SPACE TECHNOLOGY LECTURE SERIES,
VOLUME 1, TECHNICAL AREAS
LWright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC TR 59-732
ASTIA AD 235 424
ABSTRACT:
This report is a consolidation of the papers presented by members of
the WADC laboratories at its Space Technology Lecture Series between / Oct. 1958
and II Dec. 1958.
The papers were prepared for the purpose of cross-education and
therefore are directed toward an audience representing many disciplines of science
and engineering.
The presentations contained basic technical as well as stateof-the-art information in at least sixteen unique technical areas and subsystems

The topics covered in this report are as
directly related to space technology.
Propulsion; Flight Mechanics and Structures; Flight Cortrol; Guidance;
follows:

Communications; Secondary Power; Supporting Subsystems; Reconnaissance; and
Vehicle Defense,

technical areas:

International Geophysical Year

- The Ground

Work for Space Flight; Environment of Space; Mechanics of Space Flight; Electromagnetics; Space Medici~ne; and Materials.

1,549
1961
AT SUPERSONIC VELOCITY.
U.S.,Air Force
(Foreign Tech. Div., Air Force Systems Cormmand, Wright-Patterson AFB,
Trans. No. FTD-TT-61-203, 27 November 1961.
ASTIA AD 268 072.
From Sovetskaya Litva, p. 3. 28 July 1961.

Ohio)

ABSTRACT:
New types of ejection seats were developed in recent years.
Instead
of pyrotechnic cartridges, they use rocket engines.
The most perfect samples
allow ejections at velocities up to 24000 kzn/hr.
Developed also were the 'first
samples of special safety capsules.
They are like small cabins formed by
extensive walls.
Such a capsule closes automatically and becomes hermetically
sealed prior to catapulting, c'fering protection against counter stream of air,
and safe landing.
In addition, it serves as a container for rescue devices
(Parachutes, emergency supply, oxygen equipment, etc.) and as a rescue raft in

case of falling into the water.

(Author)

1,550
(SELECTED ARTICLES)
1963 NEW GERMANY
U.S. Air Force
Technology Division, WP-AFB, Ohio
Foreign
Branch,
Services
Translation
ASTIA AD 295 769
Jan. 17, 1963
FITD-TT-62-1584/1+4
German Newspaper, Neues Deutschland, August 14, 1962,
Original Source:
Pp. 1 & 2

ABSTRACT: This publication contains a group of articles praising the flights
of spaceships Vostok III and Vostok IV.

1,551
U.S.

Air Force
1993
INVESTIGATION OF CREW ESCAPE SYSTEM SURFACE
IMPACT TECIHNIQUES FOR ADVANCED AEROSPACE VEHICLES.
(Aeronautical Systems Division, Dir/Aero-mechani
, Flight Dynamics
Lab., Wright-Patterson AFB, Ohio)
Final Report ,.3D-TDR-63-l73,"
May 1960.
-

ABSTRACT:
This report describes the results of a four-part study related
to the parachute landing impacts of -a mantued capsule.
A survey of literature, with the ohjective of establishing human tolerance to rapidly applied

acceleration, revealed a-substantial discrepancy among the data pub'lished
by investigators in this areaý.'The tolerance limits jublished in HIAD
were accepted as the parametric limits for the present study, pending the
Analyses of typical parachute
completion of advanced studies in this area.
landings revealed trhat. hbcizontal velocities of up to 56 fps and vertical
Seconary impacts' resulting from
velocities of up to 33 fps are possible.
toppling are likely.
Active and passive attenuation methods were quanitaFrom the
tively evaluated in.an effort to determine an optimum a'.Lenuator.
results of this evaluation, it was recommended that an active type system
by developed to negate the horizontal velocity and that a conventional
A
passive type system be employed to alleviate the vertical impact.
study of experimental techniques indicated that part-scale model testing
is feasible and advantageous for a program in which prototype attenuators
are validated.
Methodologies were derived for dynamic scaling of the
results obtained from small model experiments to permit prediction of full
size model performance.

1,552
1961 FURTHER DETAILS ON GAGARIN FLIGHT
U.S.A.F., Air Information Division
(Science and Technology Branch, Air Information Division) AID Rept. 61-113
July 2/, 1961
ASTIA AD 261 454

The present brief report recounts certain details found in three
ABSTRACT:
articles published by USSR scientists and discusses the implications of this
article was written by Professor G.V. Petrovich and
The first
information.
The second is a
published in the Vestnik of the Academy of Sciences USSR.
The third wps written by
TASS interview with Professor V.V. Dobronravov.
Inna Yavorskaya, scientific secretary of the Interplanetary Travel Conmmission
of the Academy of Sciences USSR.

" ,553
1961 COMPREHENSIVE ANALYSIS OF SOVIET SPACE
Air Inforrazltion Division
(BASED ON SCVIET OPEN LITERATURE 1958-61)
PROGRAM
(Science and Technology Section, Air Information Division) AID Rept. 61-72;
22 May 1961; ASTTA AD 260 501

U.S.

This report is based on more than 200 articles, official (TASS)
ABSTRACT:
reports, sketches, and books published in connection with the Soviet space
prograr.
The report reflects information on Soviet spkce technology covor;ng'y
The report consists primtarily of coLmTnts
a period of about 3 years (1958-61).
published by Soviet specialists in astronautics and of opinions formed by the
In most cases, the
writer on the basis of his analysis of this information.
than directly
rather
parapiirised,
closely
Soviet co:-ents and opinions are
t--cmpte'd
he-wrtrer- h,
In expressing his own opinions and-•Jff~iu o
quoted.
The literature surveyed has
to show the inferences on which they arc based.
led the writer toward several tentative conclusions wh ich, if correct'. mly be
These opinions, concera tit, launching and recovery
of considerable significance.
systems used in the Soviet space programs.
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rcport %,eris
in a :i o:,il
This is the first
ABSTRACT:
In
this
pubi
>tins.
in
Soviet
r('il(cttd
systeris
as
ments in life support
Space
I.
topics:
,oilowing
series, materials will be grouped acordin,; to tie
II.
Perct.pnuai ph+,.siology:
Space ph'/siolo,,;,
medicine and biology; II.
IV. Space psychology; .V. Space vehicle ecology: VI. Survival conditions;
This report is based on Source materials made available
and VII. Instrumentation.
Items are selected
at the Air Information Division during February, 1901.
.ic piblications and literature
from Soviet open literature i,ud inelude scien
V, and VI.
Materials in this report deal with topics I, II,
of a popular type.

1,555
SYSTELXS
F
.i t :w'.
ON .IF. i'A2T
1'÷,,
SOOVIET
U.S.A.F., Air' Information Div.
si.nment
A ID .urk
(Science & Technoloi'y Section, Air In•fur:-mtioon :)ivvisi.n)
ASTIA AD 261 4ý2
No. 22, 1, pt. 4. AID Rcpt. 61-AGIO; .:.alv 1',e1

" reviewing Soviet
r
This is the fourth in a monthl
ABSTRACT:
This
-.. t publications.
developments in life support. systems a% ,
-.
+•tion Division
Air
report is based on materials r-ade ,, t
ature and include
ý , :,o v it, t o•,pe'
, i,
, I
Items are
during June 1961.
t v oi a popular
scientific publications and IiI,
•,pi s:
1the fo lowii
The materials in this report d, I wIth
I.
Space Medicine and b, ..
II.
Spac- physiologv
III.
Space psychology
IV.
Space vehicle ecology

I, 556

(

19h1
SOVIET LITERATURE ON LIFE SUPPORT
.A.F., Aerospace Information Div.
SYST•M•SL
AID Work
7:.ology
Branch, Aerospace Information Divis.ion)
i,-,
o
, and T
October 27, 1961
AID Rept. 61-143
22, Report 6
26
ASFiA AD 2o7

This is the sixth in a m)nthlv report serics r,,vicwing Soviet developAB STRACT:
it reviews
ments in life support systeas as reflected in So. iet publicat-ions,
Soviet developments in space biolog,, redicine, vehiclec ecoloegyv, and life
This report is based on malterials m--ade available at
support instrumentation.
l it,:.s art selected
the Aerospace Information Division during September
from Soviet open literature and include scientific publications .3nd !Uterature
of a popuilar type.

"

2,970

1,557
LITERATURE ON LIFE SUPPORT
U.S.A.F., Aerospace Information Division 1961 SOVIET
SYSTEMS
AID Work
(Science and Tech-,ology Branch, Aerospace Information Division)
1961
20,
December
61-168
Report
AID
Assignment No. 22, Report 7
ASTIA AD 271 154
reviewing Soviet
ABSTRACT: This is the seventh in a monthly report series
This
publications.
developments in life support systems as reflected in Soviet
Division
Information
report is based on materials made available at the Aerospace
Items are selected from Soviet open literature
during October-November 1961.
popular type.
and include scientific publications and literature of a
topic: Space medicine
following
the
with
The materials in this report deal
and biology.
I;55.8
1962 SOVIET MAN-NED SPACE FLIGHT LIFE SUPPORT
Aerospace Information Div.
SYSTEMS: MEDICAL AND BIOLOGICAL ASPECTS OF THE VOSTOK-3 AND VOSTOK-4
FLIGHTS
(Aerospace Informaticn Div., Washington, D.C.) AID Rept. No. 62-191; Nov. 1962
ASTIA AD 291 911
ABSTRACT: The medical and biological aspects of the Vostok-3 and Vostok-4
flight, including selections of orbits, physical and psychological preparation,
medical monitoring, radiation protectiog diet, cabin ecology, and projected
The sources are from Soviet
problems for interplanetary flight, were reviewed.
open..literatdire, chiefly newspapers, published in the period from August thru
October, 1962.

1,559
PRINCIPLES OF LIFE SUPPORT IN SPACE
1962
Aerospace Information Div.
PUBLISHED IN CONNECTION WITH THE
LITERATURE
OPEN
BASED ON SOVIET
(Aerospace Information Div.,
VOSTOK-3 AND VOSTOK-4 LAUNCHINGS.
ASTIA AD 291 910.
5 Dec. 1962.
Washington, D.C.)

Descriptions of the principles of life support in space used by
ABSTRACT:
Soviet specialists at the present time for orbital flights, and those which are
being discussed and developed for future long-range missions have been extracted from more than two hundred articles and TASS reports published predominantly
in Soviet newspapers in connection with the launching of the Vostok-3 and
hen-by various spcialss in the
were
T
s
op
field of space techno'cgy, including academicians, corresponding members of
the Academy uf Sciences, professors, doctors of biological sciences, doctors
of -awdicai sciences, candidates of medical and technical sciences and physics
Primar'y emphaand rathe(matics, engineers, science reporters, and cosmonauts.
of
elements
design
the
describe
sis was placed on discussions of data wnich
/<

//

" 2,971 "

equipment used in space applications, including the spaceship cabin, autonaLlc
Psychological and
devices, equipment used in the cosmonaut training program.
are included.
factors
physiological' conditioning and responses and safety
(Author)

I°
1,560
DETAILS OF THE LEGENDARY
1961
Aerospace Technical Intelligence Center
FLIGHT
.•ecospace Tedhnical Intelligence Center, Wright-Patterson AFB, Ohio)
ASTIA AD 261 805
16 April 1961
Trans. No MCL-1035
91(11031): 1-3
Komsomol'skaya Pravda
Original Source:
U.S.

1,561
AIRCRAFT TYPE 29:
1952
USAF Air Technical Intelligence Center.
BY CATAPULT SEAT.
ASTIA AD 153 353.
(Wright-Patterson AFB, Ohio)

EJECTIONS

1,562
U. S.

PRESSURIZED SUITS (COMBINAISONS PRE1955
Air Tvchnical Intelligence Ctr.
(Air Technical Intelli$;,nce Ctr.,'Wright-Patterson AFB, Ohio)
SSURISEES).
Rept. No. ATIC-236836-B, C; Trans. No. F-TS-8803/III; Trans. from l'Air and,
Aviation; ASTIA AD-l05 079; Sept. 1955

1,563
U.S.

NOTES ON DECELERATION AT
1947
AAF Air Technical Service Command
A.T.I. 7236
C
262.
Reel
Memorandum
RAIL-OUT OF AIRCRAFT.
10 April 1947.

In this report the results are presented of considerations and
ABSTRACT:
calculations covering deceleration, velocity, and time during bail-out of
As a result of the high speed the air foices on a
high speed aircraft.
human body leaving a plane without opeoed parachute are very high and 'can
irnLrase to such an extent that the limit a man can withstand may be surpassed.
The dcelerations were investigated for velocities from 300 mph to 600 irph,
for altitudes from sea level to 40,000 ft and for drag areas from the largest
and smallest cross-section of a human body, for average drag area obtained
from human free-falling tests, and for a human body leaving a plane with
ejection seat.

" 2,972

-

1,564
I-&'r T EJECTION, RESULTS OF Fh'xSIOLOGICAL TESTS
1946
Armament Reccarch Dept.
(Armament Research Dept., White Lea) Note
AT A.R.D. BALLISTICS (L.P.D.)
No. 130, Sept. 1946

1,565
BIO-ASTRONAUTICS
1959
Armed Services Technical Informaticn Agency
Information
Technical
Services
(Armed
AN ASTIA REPORT BIBLIOGRAPHY
775
211
AD
ASTIA
1959
Feb.
Va.)
Agency, Arlington,

ABSTRACT-

T4is bibliography covers the literature from 1952-1958.

1,566
Armed Services Technical Information Agency 1962 HU4MAN ENGINEERING, AN ASTIA
REPORT BIBLIOGRAPHY (Armed Services Technical Information Agency, Arlington,
Virginia) May 1962, ASTIA AD-274 800

1,567
EVALUATION OF THE U. S. NAVY PILOTS PROTECTIVE HIELMET. TYPE
1958
U.S. Army
APII-5.
Aprii L958; Proj. No. AVN
(Army Aviation Board, Fort Rucker, Ala.)
095.
161
AD
ASTIA
4157.1/58.

1,568
U. S.

HIGH ALTITLDE RELEASE, LOW OPENING PARACHUTE DELIVERY CF
1960
Army
Quartermastet
(Quartermaster Field Evaluation Agency, U. S. Army,
PERSONNEL.
Rept. E-49;
Tcchnlcal
Virginia)
Lee,
Fort
Research and Engineering Command,
FEA ABN 5827; June 1960

personnel in body staABSTRACT: This project was conducted to qualify selected
technical competency to
bilization free-fall techniques and to develop their
tests of developparticipate in engineering design evaluations and engineering
a program of
included
The project
mental parachutes'and air delivery equipment.
instruction conducted by qualified personnel for the selected group of parachutiso.theory of stabilized freeThis course included (1) classroom instructicns in the
equipment, (3)
special
and
fall parachute jumping, (2) theory of parachutes
equipment,
special
of
use
and
physical training, (4) operation, maintenance,
(6)
oxygen,
of
use
proper
in
(5) physiological training and instructions

" 2,973

-

procedures and techniques of exit from U. S. Army aircraft, and (7) a series of
qualifying parachute jumps wnich included both static line release and free-fall
manual ripcord release.
The project has qualified personnel to participate in engineering design evaluations and engineering tests of developmental parachutes and air delivery
To maintain this capability, the above course, somewhat modified in
equipment.
scope and emphasis, is being continued.
(USA)

.1,569
U. S.

TEST OF PAPERBOARD HONEYCOMB FOR
1959
Army Airborne & Electronics Board
(Army Airborne & ElectronUSE WITH THE STANDARD TYPE AERIAL DELIVERY SYSTEM.
Project No. AB 958; ASTIA AD-212 249; 27 Feb.
ics Board, Fort Bragg, N. C.)
1959

Service tests were made to determine the suitability of paperboard
ABSTRACT:
honeycomb for use with the standard-type aerial delivery system.
The paperboard honeycomb was constructed of untreated 80-lb basis weight kraft
It.is available in an
paper containing ½ in. cells, expanded and double faced.
In the expanded form a sheet measures 96 by 33
expanded and an unexpanded form.
Tests included (1) the determination of physical
in., and weighs 13.5 pounds.
characteristics, (2) rigging of Army equipment on the current standard-type
aerial delivery platfonrs, (3) loading of rigged loads into appropriate aircraft,
( ) functioning as an energy dissipator, (5)'ease of derigging, and (6) resistance
Representative items of Army equipment
to weather.
of exposure
tt the effects
drop and at least 3 drops from aircraft included
to a static
subjected
rigged and

(L) the 105-xmu howitzer (6100-lb gross weight), (2) a '.-ton trailer (5500 Ibs),
( ) a 3/4-ton trailer (6500 lbs.), (4) the 3/4-ton M37 truck (8109 lbs), (5) the

9C cargo carrier (6566 lbs)., (6) the 76-im T-124 gun (5162 lbs), (7) the 2-s-ton
As a result of the
4 truck (17,103 lbs), and the k-ton M38AI truck (4089 Ibs).
(1) paperboard'honeycomb is suitable
te ts the following conclusions were made:
delivery system in temperate climates,
aerial
fo use with the current standard-type
dissipator with the standardenergy
an
as
used
when
(2) paperboard honeycomb
a
better energy dissipator than
a
and
resilient
less
is
system
t e aerial delivery
t e current standard-type felt shock pad.

1,570
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U.S. Army Arctic Test Board 1960 SERVICE TEST MODIFIED TROOP TYPE T-10
PERSONNEL PARACHIlE HARNESS INCORPORATING MODIFIED CAPEWELL CANOPY PELEASE
ASSEMBLY
DA Project Nr 7-87-0"-004
(U S. Army Arctic Test Board, Fort Greely, Alaska)
ASTIA AD 236476
AB TRACT: This ia a detailed report of the modified troop type-lO personnel
parachute harness incorporating modified capewell canopy release assembly.
A. o included is Annex A through E.

/

-
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U. S. Army Arctic Test Board

1960

REPORT OF TEST OF PROJECT NR ATB 3-430

SERVICE TEST OF PARACHUTE JUMPING FROM ArRMY AIRCRAFT (H-37)
(DA Project Nr 9-38-04-000), 20 May 1960.
ABSTRACT:

The purpose of these series of tests was to determine the suitability

of the H-37 helicopter for aerial delivery of Army troops, supplies, and equipment
under arctic winter conditions. Also, it was necessary to determine safe procedures for parachute jumping from the H-37 helicopter under arctic winter conditions. It was found that the H-37 helicopter, when modified by the installation
of the anchor cable 'assembly described in Sikorsky Drawing S1507-5120-C less
the starboard cable, will be suitable for parachute delivery of a maximum of 16
combat equipped parachutists under arctic winter conditions. When so modified,
the H-37 helicopt'r will be suitable for consecutive delivery of standard type
aerial delivery containers from the' door or from the external cargo hook followed
by parachutists from the door under arctic winter conditions. No requirement
exists for the starboard anchor cable under arctic winter conditions and the item
should be deleted from Sikorsky Drawing S1507-512-C for installation in the H-37
helicopter. The requirement for use of the static line protective shield will be
limited and infrequent and therefore the shield should be locally fabricated by
using units as required.

1,572
U. S. Army Artic Test Board

1962

REPORT OF TEST OF PROJECT NR ATB 3-262

SERVICE TEST OF PARACHUTE ASSEMBLY, PERSONNEL, FREE-FALL-TYPE, STEERABLE
(US Army Artic Test Board, Fort Greely, Alaska)
(INTERIM HALO).

Project Nr. ATB 3-262, ASTIA AD-277654,

9 June 1962.

ABSTRACT: Tests were conducted in Alaska to determine the suitability of
the Parachute Assembly Personnel, Free-Fll-Types, Steerable, (Interim Halo)
for Army use under artic conditions. The tests included an inspection of
physical characteristics and preoperational deficiencies and another inspection
of functional suitability of automatic parachute ripcord release, altimeter,
and stop watch. Further tests included investigations of the fur.ctional
suitability for free-fall parachuting, determination of suitable jump
,procedures, maintenance and durability and reliability.

1,573

ARMY AVIATION HEL1fT
U. S. Army Board for Aviation Accident Research
Research,
Accident
Aviation
tor
(United States Army Board
EXPERIENCE.
Repor-t No. HF 4-61

-

2.975
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1,574
HU-L SEAT FAILURES,
Research
U. S. Army Board for Aviation Accident
Research,
(U. S. Army Board for Aviation Accident
A REPORT OF FOUR CASES.
Ft. Rucker. Alabama)

1,575
ARMY AVIATION HELIMET
1961
Army Board for Aviation Accident Research
EXPERIENCE
(Army Board for Aviation Accident Research, Fort Rucker, Ala.)
ASTIA AD 262 880
1961
Rept. no. HF 4-61
ABSTRACT: The purpose of this research was to determine the effectiveness
of hard shell helmets for preventing loss of life and injuries during Army
The
use.
aircraft accidents and to summarize comments on helmets in current
injuries
head
of
wearing of hard shell helmets was credited with prevention
of
to 265 occupants of Army aircraft during the pcriod studied. Factors
constitute
qualities,
retaining
convenience and comfort, particularly heat
(Author)
major objections to wearing the APH-5 helmet.

S

1,576
1958
U. S. Quartermaster Food & Container Institute for the Armed Forces
DYNAMIC PROPERTIES OF ENERGY ABSORBERS FOR USE IN AERIAL DELIVERY.
(Quartermaster Food and Container T!stitute for the Armed Forces, Chicago)
ASTIA AD 219 659.
Rept. No. 10-58; Tech. Rept. No. 175; June 1958.
ABSTRACT: Data on dynamic performance of energy absorbers are required to
Paper hcneycomb, empty
establish a rational design of packaging for airdrop.
to determine
conditions
dynamic
under
ev3luated
were
styrofoam
beer cans, and
dropped on
was
weight
known
of
mass
A
characteristics.
energy-absorbing
their
Force, time and displacement
thc test specimens at velocities up to.59 fps.
The average constant dynamic Atress values for
were recorded during impact.
the materials were as follows: Grade 2 honeycomb, 3, 140 psf; Grade 3 honeycomb,
8, 890 psf; Grade 6 honeycomb, 4290 psf; styrofoaia, 6450*psf; and beer cans,
The average energy-absorbing values in foot-pounds per square
15,600 psf.
Grade 2 honeyfoot per inch of displacement of the material were as follows:
comb, 360; Grade 3 honeycomb, 615; Grade 6 honeycomb, 412 styrofoam, 560; and
beer cans 1430.

I
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2,976
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U, S. Army Quartermaster Research and Engineering Command-

1958

REINFORCEMENT

OF SUSPENSION FOR PARACHUTISTS SAFETY HELMETS.

(Wuartermaster Research and Engineering Command, Natick, Mass.)
Engineering Lab. rept. no. 196; May 1958.
ASTIA AD 202 466

TeAtile

ABSTRACT: Several suspension slings were made with a stitching system and
installed in a parachutists safety helmets. The suspension slings withstood 40
ft-lb in a drop test. Recommendations were made to specify a 3/4 by 3/4 in.
box stitch with 6 to 7 stitches/in, of stitch type 301 and nylon thread. This
conforms to the requirements of type II, class 1 or 2 Spec MIL-T-7807A.

1,578
U. S. Army Quartermaster Research & Engineering Command

1960

AIR DELIVERY

ENGINEERING STUDY, M-831, AIRBORNE DITCHER.
(Quartermaster Field Evaluation Agency, U. S. Army Quartermaster Research

& Engineering Command, Fort Lee, Va.)
Sept. 1960.

Tech. Rept. E-51, FEA ABN 5937,

ABSTRACT: An air delivery engineering test was conducted to determine the
structural adequacy of the M-831 Airborne Ditcher for air delivery. Both static
and airdron tests were made to obtain the necessary data required for evaluation.
Standard air delivery equipment was used wherever possible. The air delivery
system was designed for an impact velocity of 25 feet per second and an impact deceleration not to exceed 20 g's or a damage susceptibility factor of 20.
Four instrumented static drop tests were performed at the FEA's Static Drop
Facility from a height of 8 feet to determine a suitaile energy dissipating unit.
The results of static drop tests gave an average impact load factor of 17.9 g's.
Five airdrop tests were made on the FEA's Tracking Range from a C-130 aircraft flying at an indicated airspeed of 130 knots and an absolute altitude of 1,500 feet.
The gross weight of the system, rigged for air delivery, was 20,600 pounds. A
24-foot fist ribbon cargo extraction parachute was used for extraction and 6 G-11A
cargo parachutes were used for retardation. The extraction force varied between
17,000 and 19,500 pounds and the average opening force for each of the 6 G-IIA
cargo parachutes was 2.23 g's. The results of the airdrop tests gave the average
equilibrium rate of descent, weo, as 21.7 feet per second.
It was concluded that
the test item is functionally suitable for air delivery providing the test item
is modified to include (1) 4 suspension points, (2) 4 load-hearing plates attached
to the basic frame, and (3) installation of a permanent brace to secure the discharg
conveyor assembly. It was recommended that the A-831 Airborne Ditcher be submitted
to the appropriate agencies for air delivery service test when the proposed
modifications are accomplished.
(Abstract Bibliography Technical Reports
Published Fiscal Year 1961, Quartermaster Research & Engineering, A -borne
Test Activity, Yuma Test Station, Arizona, Aug. 1961. ASTIA AD 262 97)
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1,579
U. S. Army Quartermaster Research &,Engineering Command
1961
AIR DELIVERY
ENGINEERING STUDY OF TRANSPORrER,. LIQUID# ROLLING WHEEL TYPE, 600 GALLON,
T-4.
(Quartermaster Airborne Test Activity, Quartermaster Research & Engineer,inp Command, U. S.. Army, Yuma Test Station, Arizona) Techn. Rept. E-59;
March 1961.
ASTIA ATI 61014.
ABSTRACT: An air delivery engineering study was conducted to determine the
structural adequacy of the Transporter, Liquid, Rolling Wheel Type, 600 Gallon,
T-4 for low velocity type air delivery; to design a low velocity air delivery
system for use with U. S. Air Foice aircraft, utilizing standard air delivery
components wherever possible; and to determine if the air delivery system is
functionally suitable to submit to the appropriate agencies for service test. A
series of static drop tests were conducted to determine the structural adequacy
of the test item when dropped using standard air type equipment and paperboard
honeycomb energy dissipating material.
The air delivery system was designed for
an impact velocity of 25 feet per second and an impact deceleration of 20 g's.
A series of airdrop tests were conducted to determine the functional suitability
of the air delivery system. These tests were conducted from a C-130 cargo aircraft flying at 130 knots indicated airspeed and 1500 feet absolute altitude.
The gross weight of the CEP system, prepared for air delivery, was 8700 pounds.
A 22-foot cargo extraction parachute was used for extraction and three G-i1A cargo
parachutes were used for load retardation.
It was concluded that the test item was structurally adequate for air delivery
and the proposed air delivery system was functionally suitable for air delivery
and recommended that the air delivery system be submitted to the appropriate
agencies for service test.
(Abstract Bibliography Technical Reports Published
Fiscal Year 1961, Quartermaster Research & Engineering, Airborne Test Activity,
Yurn Test Station, Arizona, Aug. 1961.
ASTIA AD 262 197)

1,580
U. S. Army Quartermaster Research & Engineering Command
1961
QUARTERMASTER
RESEARCH AND ENGINEERING AIRBORNE TEST ACTIVITY.
(Airborne Test Activity,, U. S. Army, Yuma Test Station, Arizona)
Aug. 1961.
ASTIA AD 252 197
ABSTRACT:
The Airborne Test Activity, a subordinate Engineering Test Activity
of the Quartermaster Research and Engineering Command is responsible for the
timely accomplishement of that portionof the Air Delivery Equipment Project
approved and assinged by Headquarters, Quartermaster Research ane, Engineering
Command and includes (1) Engineering studies, evaluations, surveys, and tests
of Army air delivery material, systems and techniques.
(2) Development of new
and improved test method.. (3) Provision of air delivery testing services to other----United States Military agencies.

-

2,978

-

The Activity's end product is a technical report, published by the Activity and
distributcd by Headquarters, Quartermasters Research and Engineering Command,
which presents the results of engineering tests and studies of Final Letter
Reports Tentative Evaluations, and bound Technical Reports. This bibliography
is a compilation of the Activity's accomplishments during the past fiscal year
and contains abstracts of the bound technical reports published and a listing of
other reports forwarded.

The reports are cross-referenced by test number and title.

1,5a1

U.S. Army Signal Corps Project Michigan
1961
REPORT: SEVENTH ANNUAL HUMAN
FACTORS ENGINEERING CONFERENCE, 3-6 OCTOBER 1961. (U.S. Army Signal Corps
Project Michigan, University of Michigan, Ann Arbor, Mich.). ?p.81-84;
209-217.
ASTIA AD 267 153.
NOTE: See Fedderson. W.E. and McCort F.P.

1,582
U.S. Atmy Air Force 1941 EJECTION OF PILOT FROM COCKPIT OF PUSHER TYPE
AIRPfANES (U.S.AAF, Air Matersel Command, Eng. Div., Aircraft Laboratory)

ER EXP-M-587-10 dated 23 July 1941

1,583

U. S. Army Air Forces
AIRCRAFT.

1943

Appendix J.

EFFECT OF ACCELERATION ON ESCAPE FROM
TSELA-3-697-11,

28 February 1943.

1,584
U. S. Army Air Forces Board
1944
ANTI-"G" FLYING SUITS---COMPARATIVE TESTS
OF THE CLARK AND BERGER MODELS.
(Eglin Field, AAF Proving Ground Command)
Project No. 3658-C-422.3., 8 Nov. 1944
ABSTRALT: After flight tests by 8 experienced pilots. it was concluded that the
Clark coverall suit is superior to the Berger Bros. G-2 model ...'e.specially in

regard to comfort.

The Cornelius Clark valve which supplies the pressure also

perfoiam better at altitude than the Berger Bros. valve.
Photographs of the Clark suit and Cornelius Clark valve and drawings of the Berg r
Bros. valve are included.

2,979
1,585
U. S. Army Air Force 1945 EFFECT OF ACCELERATION ON ESCAPE FROM AIRCRAFT
(Paper, Conference on "Human Factors in the Design and Operation of
Aircraft" Aero Medical Laboratory, Engineering Division, WrightASTIA ATI 12 729.
Patterson AFB, Ohio, 19, 20 Jan. 1945)

1,586
U.S. Army Air Force 1945 EVALUATION OF GERMAN PILOT EJECTION SEAT(USAAF, Air
Materiel Conmand, Eng. Div., Aircraft Lab.) RST from TSEAL2L to TSEAL6D,
11 June 1945.

1,581
U.S. Army Air Force Materiel Center 1945 COMPARISON OF THE PROTECTIVE VALUE
OF AN ANTI-BLACKOUT SUIT ON SUBJECTS IN AN A-24 AIRPLANE AND ON THE MAYO
CENTRIFUGE (Army Air Forces Materiel Center, Mayo Aero Medical Unit) Contract
no. W(33-038)ac-9166, October 1945.
ABSTRACT: The experiments to be described in this report are a cohtinuation of
studies being carried out in an attempt to determine the applicability of
observations made on the human centrifuge to the aviator exposed to positive
acceleration in flight.. In the experiments to be described the protection
afforded against the effects of positive acceleration by an anti-blackout suit
was assayed on a series of individuals acting as subjects in an airplane and on
It was found that despite the higher g tolerance of the subjects
a centrifuge.
when in the airplane, the amount of protection afforded by the anti-blackout suit
was the same in the airplane as it was on the centrifuge.

1,588
U.S.

ACCIDENT TYPES AND GENERAL CAUSE FACTORS:
1946
Army Air Force
HAZARDS OF ESCAPING FROM AIRCRAFT IN
THE
ON
'"REPORT
OF
A. SUMMARY
(R.A.F. Inst. of Avn. Med. - March 1946); B. SEAT FAILURES
COMBAT"
(AAF Flying Safety Service, Medical Safety
IN HIGH-SPEED AIRCRAFT.
Division) Medical Investigators' Accident Bulletin 2(10):
Oct. 1946.

1,589
U.S.

Army Air Force

1946

A METHOD FOR CALCULATING THE TRAJECTORY OF

A MAN EJECTED FROM AN AIRPLANE (U.S. AAF Air Materiel Command,
Div., Aircraft Lab.) MR TSEAC3-4534-1-1, 29 July 1946.

/

Eng.

" 2.980"
1,590
CERVICAL FRACTURE DESPITE THE USE OF THE
1946
U.S. Army Air Force
In Accident Bulletin for Medical Investigators
SHOULDER HARNESS.
(Continental U.S. Army Air Forces, Hq. AAF, AC/ AS-3 Flight Operations
Feb. 1946.
Div., Flying Safety Branch) P. 2.

1,591
U.S. Army Air Force
(U.S.
AIRPLANES.
TSEAC1l-4534-7-2,

REQUIREMENTS FOR PILOT EJECTION IN FIGHTER
1946
AP", Air Material Command, Eng. Div., Aircraft Lab.)
add. no. 1, 1 May 1946.

1,592
U.S. Army Air Force 1946 PILOT EJECTION FORCE MEASUREMENTS M)ROC ARMY AIR. FIELD
FLIGHT TESTS (USAAF, Air Materiel Co mand, Edg. Div., Aircraft Lab.)
MR TSEAC12A-4303-45-1, 30 July 1946

1,593
U. S. Army Air Force 1946 PILOT EJECTION SEAT TESTS AT XUROC ARMY AIR
FIELD (U.S.A.A.F. Air Materiel Command, Eng. Div., Aircraft Lab.)
MR TSEACl1-4303-45- 2 , 30 July 1946.

1,594
U. S.

Army Air Force 1946 PRINCIPLES OF COCKPIT SEATING (Army Air Forces
Air Technical Service Command, Engineering Division) TSEAA-695-58C,
28 February 1946, ASTIA AD-50569.

The purpose of this report is to present a study of seating requireABSTRACT:
The subject
ments for the pilot position in all types of military aircraft.
study is one of a series committed to the determination cf the fundamental
seating and position requirements of flying personnel in the various new
The present report covers the position requirepositions of military aircraft.
ments of pilots of aircraft having the wheel-type control, and summarizes the
resulti of both studies.

1,595
SEAT FAILURE.
1947
U.S. Army Air Force
(AAF Flying Safety Service, Medical S-fety Division) ...
May-June 1947.
Medical Investigators Accident Bulletin 3(5):

"

2,981

1,596
U. S.

Coast Guard
1956
AIRCRAFT EMERGENCY PROCEDURE OVER WATER.
(Available through U. S. Govt. Printing Office) CG 306.

1,597

U.S. Continental Air Command

1956
PRELIMINARY REPORT ON A SUBSTAN'TIATED
SUPERSONIC EJECTION.
(Continental Air Command, Mitchell Air Force
Base, N.Y.) Med. Training Bull. 3(3)1i-5, Feb. 1956.

1,598
U.S. Dept. of Health, Education & Wýlfare 1958, BIBLIOGRAPHY OF SPACE MEDICINE
(U.S. Dept. of Health, Education & Welfare, Public Health Service, National
Library of Medicine, Reference Division, W shington, D.C.)
Public Health
Service Publication No. 617; Public Health Service Bibliography Series No. 21
ABSTRACT:
This bibliography contains information on the following topics:
sealed cabin problems; acceleration/deceleratton; fractional and zero gravity;
cosmic radiation; survival problems; psychological and social problems; ground
crew problems; and extra-terrestrail aspects.

1,599
U.S. Directorate of Research and Development
FUNDA.1ENTALS OF ASTRONAUTICS
(Directorate of Research and Development, Headquarters USAF, Washington, D.C.)
ASTIA AD 252 825
ABSTRACT: This paper is intended to serve as a brief refresher for some of the
physics and physiology of space flight.
It will also define some of the more
important astronautical terms and concepts.
The-author defines the separate
layers of the Earth's atmosphere including the troposphere, stratosphere,
ionosphere, and exosphere.
He then discusses the solar sy-tem including the,
planets, satellites, asteroids, and sun.
The physics of space flight is discussed
with particular mphaý;is on rocket propulsion, thrust, specific impulse, .ass
ratios, thermal effic..ency,'and propulsion efficiency.
The subject of human
factors in space flight concentrates largely on the aspects of cabin environment
requirements, w.aste disposal, weightlessnesa, isolation and sensory deprivation,
cosmic radiation, and limited G forces.

"
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1,600
U.S.

AFT VS. FORWARD FACING SEATS IN TRANSPORT
1961
Federal AviatiLn Agency
AIRCRAFT.
Washington,
(ATA Memorandum distributed at the FAA-Industry Conference,
1961)
9,
and
8
D.C., June

1,601
DROPPING THE CARGO WITHOUT A PARACHUTE.AFB,
1963
Foreign Tech. Division
Systems Command, Wright-Patterson
Force
(Foreign Tech. Div., Air ASTIA AD 400 530
15 February 1963.
Ohio)
1 8 4 2 from PrzeL
Techniczny, 14:2, 1962
Trans. No. FTD-TT-62"

-1,602
AUTOM0BILESEAT BELTS (Report on the
1957
U.S. House of Representatives
on Interstate and
Special Subcommittee on Traffic Safety of the Committee
Foreign Commerce.).
House Rept. No. 1275; 1957.
(House of Representatives)
Automobile Seat Belts.
1957
See also Stapp, J. P.

1,603
A REPORT OF THE TESTIM)NY FROtM MEMBERS
1957
U. S. House of Representatives
SAFETY RESEARCH.
OF THE CORNELL COI ITTE"E FOR TRANSPORTATION
House of Representatives, pre.
Seat Belt Hearings in the United States
the Special Subcommittee on
sented April 30, 1957 in a hearing before
Interstate and Foreign Commerce.)
Traffic Safety of the Committee on

1,604
HAZARDS OF SEAT BACKS IN AIRCRAFT
1946
National Research Council
National Research Council,
Research,
Injury
(Crash
ACCIDENTS.
1946.
October
18
D.C.)
Washington,

1,605
U. S.

________

REPORT ON
1942
Washington
Navy Department, Bureau of Aeronautics,
(Memo from Medical
ATTACHIENTS.
RESEARCH PROJECT --- ANTI-BLACKOUT SUIT AND
and Surgery
Medicine
of
Bureau
Res.,
Med.
Research Section to Director, Div.
14 Oct. 1942)

suits is discussed and the history
ABSTRACT: The physiological basis' of anti-"g"
constant pressure suit is given.
of the Navy pulsating pressure suit and early

-

S
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1,606
US NASA, Program Office, Mercury/Atlas Launch Vehicle.
1961 MERCURY/ATLAS
LAUNCH VEHICLE FACTORY ROLLOUT INSPECTION GENERAL PROCEDURES AND
ORGANIZATION--PILOT SAFETY PROGRAM OF THE ATLAS LAUNCH VEHICLE FOR NASA,
PROJECT MERCURY.
Aerospace Corp., El Segundo, Calif.
Rept. No. TOR594 (1101) RP-3 Contract No. AF04 (647)-930, 31 Oct. 1961.

1,607
U.S.

Office of Naval Research 1946 MONTHLY REPORT OF THE SPECIAL DEVICES
CENTER, DECE'iBER 1946
(office of Naval Research, Special Devices Center, Port Washington, L.I., N.Y.)
ASTIA ATI 28590
ABSTRACT: Synthetic training devices, teaching aids, human engineering, tactical
evaluators, reseacch tools, and training methods are the fields for which special
devices have been developed.
In order to familiarize the operator with his
duties, new training techniques include assessing dry aircraft rocket and bombing
runs, remote scoring target, projector smoke generator, coordination of navigation
devices, and contact-flight simulator.
A discussion is'given of the pilot
ejection seat wfich is necessary for tscape from high-spped aircraft.
New
developments in sighting for aircraft an.i anti-aircraft gun systems are automatic
sighting systems combining radar information, a gyro unit, a computer, and servos.
It is suggested that television be used for mass training of personnel which is
an important factor in emergencies.

1,608
U. S.

Navy 1947 PILOT'S EQtLPMEN'T EMERGENCY RELEASE BELT TYPE AND SEAT
TYPE. (Medical and Safety-Deparcment Aircraft, Fleet Marine Force,
Atlantic Marine Corps Air Station Cherry Point, North Carolina)
B M&S Research Project X-677 (Av-358-a) Report No. 3, 30 July 1947,
ASTIA TIP-U 2998.

ABSTRACT:
I. A prototype of a pilot's equipment emergency release has been deveioped
embodying headset, oxygen, microphone, anti-G suit, and heating suit connections
as well as the shoulder straps and safety belt release.
All are released with
the one simple motion already familiar with pilots; namely, releasing the
safety belt.
2.
Such a release is desirable for quick escapes because it:
(1) Quickly disconnects the pilot from all of his plane connections
when the safety belt is released,
(2)
reduces escape time 1007..
(3)
prevents equipment entanglements during escapes where the pilot
either willfully failed to complete disconnections or did not
have time to do so,

-

3.
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(4)

Centralizes connections formerly scattered throughout the cockpit
thereby making more room in the cockpit, is situated at the waist
level where the bulky anti-G and heating suit connections will be
the shortest and most out of the way.

(5)

Puts pilot's connections in a comfortable out-of-the-way position
reducing entanglements and annoyances in flight, and

(6)

is easily adaptable to the ejection seat through the use of the
seat release, and makes possible the use of oxygen with the initial
descent in the ejection seat.

These prototypes have been favorably "Jumped"

tested. (NCAS Abstract)

1,609
U. S.

AN 'INVESTIGATION OF LAP TYPE SAFETY BELTS AND SHOULDER,
1949
Navy
HARNESSES.
(Naval Aircraft Factory) Rept. M-4851; 1 June 1949.

1,F10
BIBLIOGRAPHY OF HUMAN ENGINEERING
1950
USN Special Devices Center
REPORTS
(USN Special Devices Center, Port Washington, N. Y.)
NAVEXOS P 530 B, Rev. Nov. 1950.
ABSTRACT: This bibliography categorizes the entries broadly into the followlearnin•--u&iiiaiig methods, mass training,
ing topics and subtopics:
criterion studies; motor skills--general, positioning reactions,' transfer;
.perception--general, vision, audition; voice conuiunications--general, speech
intelligibility, measurement, training; extreme 'environmental factors;
systems analysis--surface, subsurface, aircraft, airships, radar equipment;
training devices--general, gunnery, flight; research tools; human engineering
(Tufts)
in general.

1,611
OF
U.S. Navy Department 1953 PILOTS PROTECTIVE HELMETS, SERVICE EVALUATION
-TR-AE( Naval Air Test Center, Patuxent River, MarylandY)-Pro-ject-TED-No.
525032, 30 Jan 1953, ASTIA ATI No. 208 289
ABSTRACT: The purpose of the tests described in this report was to investigate
the operational suitability of five types of experimental helmets and to

" 2,985"
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The five protective helmets tested were not
compare them with the H-3 helmet.
The
superior to the H-3 helmet design and were not adopted for service use.
a twoservice:
following features would have to be incorporated for acceptable
of
minimum
a
complete;
pounds
one-half
and
two
of
piece design; a maxamum weight
goggles;
vision
full
integral
or
visor
vision
full
a
electrical connections;
adjustable sling suspension.

1,612
U.S.

Navy

1959

PARTIAL PRESSURE SUIT SEAT PAN REGULATOR ASSEMBLY,

FIREWEL COMPANY, TEST AND EVALUATION OF, REPORT # 1, FINAL REPORT.
(Naval Air Test Center, U.S. Naval Air Station Patuxent River,
26 January 1959
ASTiA AD-214 716-L,

Maryland)

ABSTRACT: The partial pressure suit seat pan regulator assembly was
installed in an F8U-1 scat pan and flown in that airplane for evaluation.
The seat pan assembly improved the suitability of the partial pressure suit
The A13-A mask adapter,
by simplifying the accessories and attachments.
excessive height of the
the
and
hose,
oxygen
the
of
length
the inadequate
seat pan proved to be unacceptable features.

1,613
U. S. Navy Department 1959 PILOT'S ABILITY TO ACTUATE EJECTION CONTROLS;
Center, Johnsville,
FINAL REPORT CONCERNING (U. S. Naval Air Development
Feb. 1959.
Pa.) TED ADC AE 5205, NM 15 01 12.3, ASTIA Al) 257520, 5
ABSTRACT: An investigation was carried out at the Aviation Medical,
ejection controls.
Acceleration Lab. on the ability of pilots to operate
investigation.
this
of
report
This letter report constitutes the final
investigation was
this
to
related
Earlier work performed at this laboratory
present svi-dy
the
of
purpose
The
(g).
through
reported in references (b)
acceleration
of
The first part was to determine the effects
was two-fold.
of ejection
makes
two
of
on a pilot's ability to actuate the ejection controls
experimental
an
with
seats, the McDonnell-Stanley ejection seat-equipped
ejection seat equipped
torso-heEd restraint system and the Martin-Baker G-5
purpose was to
second
The
system.
wich the integrated harness restraint
and Mark IV
suit
flight
exposure
V
Mark
the
determine the degree to which
suit
(Goodrich) and the AX-83 (Arrowhead) lightweight full pressure flight
to
compared
when
impeded a pilot in the actuation of the ejection controls
concluded
be
may
It
his performance while wearing the summer flight suit.
ejection
difference exists between the accessibility of the two
that little
which
acceleration
controls under positive and transverse chest-to-back

p
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But under transverse
forced the subject down and back into the seat.
subject was thrown against
the
where
accelerations,
leteral
and
back-to-chest
decreased. There
markedly
was
D-ring
the
of
accessibility
the
the harness,
was no apparent difference in the obstruction offered by the Goodrich and
Arrowhead full pressure when they were not inflated. For this reason, the.
data on the two kinds of suits are combined in enclosure. The average
maximum G level at which the subjects were able to operate the ejection
controls is shown for both controls under each condition of acceleration.
Rovever, the Goodrich is the more flexible of the two suits during ejection.

1,614 .

U.S. Navy Department 1959 INTERIM EJECTION SEAT STUDY (U.S. Navy, Naval Aviatiou
Safety Center)1 January to 30 June 1959, ASTIA AD-232431
ABSTRACT: This is a report on ejections from U.S. Navy aircraft for the period
1 January to 30 June 1959.
It is the policy of the Naval Aviation Safety Center to publish a yearly summary
of ejections. In order to furnish more current data to interested bureau, agencios
manufacturers, etc., about emergency escapes by ejections, the Naval Aviation
Safety Center is publishing an interim report for the six month period. The geneumA
formt followed in this interim report is a tabular presentation with no interpre
tation. The complete analysis of the emergency use of the ejection seat will be
published in the yearly su•mary.

1,615
BIBLIOGRAPHY OF HUMAN ENGINEERING REPORTS
1961
U.S. Navy
(U.S. Naval Training Device Center, Port Washington, LI., New York)
NAVE•OS P-1491, 15 July 1961. Revised. ASTIA AD 264 953

1,616
FLIGHT TESTS OF XF3D-l ESCAPE SYSTEM PARACHUTE
n.d.
U.S. Navy
(U.S. Naval Auxiliary Air Station, E1 Centro, Calif.)
EXPERIMENTAL UNIT.
Parachute Technical Report No. 5030-49-1

1,617
1941 ACCELERATION BELT.
U. S. Navy Yard
(RAF, Institute of Aviation Medicine, Farnborough)
FPRC 263 (c), March 1941.

-
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,1,618
ANTI-BLACKOUT EQUIPMENT,
1955
Naval Air Development Ctr.
(Naval Air
DETERMINATION OF LIMITATIONS OF EQUIPMENT AND PERSONNEL.
Project TED ADC AE-5201.3,
Development Ctr., JohnsvLlle, Pa.)
31 Dec. 1955

U.S.

ABSTRACT: Experimental work 9n G protection and limitations of G suits, the
integrated suit, the full pressure half suit, supination, and a combination
The maximum protection against
of G suit and supination has been completed.
blackout was provided with the subject wearing a Z-2 anti-blackout suit and
One hundred percent of the subjects
straining while supinated 65 degrees.
withstood 7 G for 30 seconds without peripheral light loss.

1,619
1957 UNDERWATER ESCAPE PROGRAM F9F4 AEROU, S. Naval Air Development Ctr.
AUG. 1957.
PLANE LOW LEVEL DROP TESTS AT KEY WEST#
Rept. No. NADC ED 2720,
Pa.)
(Naval Air Development Ctr., Johnl3vill,
25 Sept. 1957.

1,620
COMPARATIVE EVA LATION OF A STA14DARD
1958
U. S. Naval Air Development Ctr.
LOCATED ON TiE SEAT FRONT AS MODES
D-RING
EXPERIMENTAL
AN
AND
CURTAIN
FACE
(Naval Air Development
OF ACTUATING EJECTION DURING EXPOSURE TO ACCELERATIO4.
1958
Ma
5
NADC AE5205, MA 3-3585,
Ctr., Johnsville, Pa.)

1,621
U.

DESCRIPUNDERWATER ESC PE PROGRAM.
1958
S. Naval Air Development Ctr.
DROPS,
TEST
F9F-4
TH
WI
COMPARISON
AND
TION OF F86 D-11 LOW LEVEL DROPS
KEY WEST FLORIDA.
Re t. NADC ED-5811,
(Naval Air Development Ctr., Johnsville, Pa.)
March 1958.

1,622
1958 STATUS REPORT ON A IMAL SATELLITE
U.S. Naval Air Development Ctr.
NADC Letter Report AE-1412
Pa.)
(Naval Air Development Center, johnsville,
program since its
Progress which has been made in tho biosatellike
ABSTRACT:
The preparations for this animal
initiation on February 27, 1958, is listed.
were made with cooperation of the
satellite which has not been put in orbit
Franklin Institute.

/-

"-2,9881,623
EVALUATION OF THE TORSO-HEAD
1959
U.S. Nnval Air Development Ctr.
SYSTEM AND THE INTEGRATED HARNESS RESTRAINT SYSTEM UNDER CONDITIONS
(Naval Air Development Ctr., Johnsville, Pa.)
OF ACCELERATION.
MA-82-2621, 2 April 1959. ASTIA AD 257 375
ABSTRACT: An investigation was carried out at the Aviation Medical Acceleration Laboratory to evaluate the torso-head restraint system developed under
BuAer research contract No. 57-737 with respect to its ability to restrain
the pilot under conditions of sustained and fluctuating patterns of acceleration. A model F4H-l aircraft ejection seat equipped with the torso'-head
In addition, the integrated
restraint system was used for this investigation.
harness restraint system used with the Martin-Baker G-5 ejection seat was
also evaluated under conditions of sustained acceleration. This report
presents the results of the investigation.

1,624
TORSO-HEAD RESTRAINT SYSTEM FOR
1959
U.S. Naval Air Development Ctr.
THE MODEL, F4H-1 AIRPLANE. (Naval Air Development Ctr., Johnsville, Pa.)
ASTIA AD 257 374
Rept. No. MA-82-1390, 20 Feb. 1959.
ABSTRACT: A study was conducted to evaluate an experimental torso-head
restraint system to be used in the flight tests of the Model F4H-1 airplane.
This study was concerned with.the adequacy of the restraint offered by the
system with respect to protection of the pilot during exposure to acceleration. Three specific acceleration patterns representing extreme conditions
which might occur during the course of the flight tests were investigated.
Also determined in the course of the study was the ability of subjects to
operate, the stick and rudder pedals, the aircraft drogue chute, and both
e ection controls under these coaictions of acceleration while using the
torso-head restraint. Results indicated that to the degree that the conditions of flight of the F4H-l were simulated in this study the pilot will be
adequately restrained by this seat and' restraint system and will be able to
operate the stick control, rudder pedals, drogue chute control, and the
(Author)
ejection controls under actual flight conditions.

1,625
NAVY rENTRIFUGE AND NORTH
1961
U.S. Naval Air Development Center
AMERICAN AVIATION G SEAT SIMULATIONS OF LOW ALTITUDE FLIGHT, PROGRAM 2
(U.S. Naval Air Development Center, Johnsville Pa.) Progress Report.
NADC-MA-L6128, Rept. No. MA-2, 18 July 1961. ASTIA AD 327-415L
(Confidential Report)
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1,626
PARTIAL PRESSURE SUIT AND ANCILLARY EQUIP1958
U. S, Naval Air Test Center
AND TEST OF.
EVALUATION
MODIFICATIONS,
KENT
Proj. Ted. No. FIR AE(Naval Air Test Center, Patuxent River, Md.)
AD 205 131 L.
ASTIA
5140: Serial no. ST 33-284; 29 Sept. 1958.

1,627
PILOT'S PROTECTIVE HEI2(ET, TYPE APH-5,
1959
U. S. Naval Air Test Center
VENTILATION OF.
Proj. TED no. PTR AE(Naval Air Test Center, Patuxent River, Nd.)
AD 210 467 L
ASTIA
1959.
5203.13; Serial no. ST33-4; 9 Jan.

.1,628
U..S,

TEST AND EVALUATION OF MK-5 AND MK-6 ANTI1959
Naval Air Test Center
EXPOSURE SUITS AND ESTABLISHMENT OF A PROCEDURE FOR VENTILATING THESE
GARMENTS IN VARIOUS TYPES OF AIRCRAFT.
Rept. no. 2; Proj. no.
(Naval Air Test Center, Patuxent River, Md.)
ASTIA AD 210 794L
TED PTR AE-5134; Serial no. ST33-2; 14 Jan. 1959.

1,629
EJECTION SEAT STUDY
1956
Naval Aviation Safety Center
REPORT FOR AUGUST 1949 - MAY 1956, ON EJECTIONS AND BAILOUTS.
(Naval Aviation Safety Center, Norfolk, Va.)
ASTIA AD 125 052

~

ABSTRACT: The increasing ejection rate per un't hours flown and an increasing
number of these units flown indicated a steady mounting of the frequency of
There is a pronouned relationship between successful ejections
ejections.
and altitude. The relationship between altitude and successful ejection
becomes apparent at 5000 ft and ejections become increasingly hazardous as
the altitude decreases below this height. The mean altitude at which ejections
In terms of
occur did not increase during the period covered by this study.
mach number, M = 0.70 is the beginning of the critically dangerous zone for
In terms of indicated airspeed only, 400 kn is the begiAnning of
ejections.
Ejecting from the F9F, F7U,
the critically dangerous zone for ejections.
and TV model aircraft is significantly more dangerous than ejecting from the
Ejections from the swept-wing F9F are no more dangerous
FP2 and FJ models.
Ejections are more dangerous than
than those from the straight wing F9F.
existed between altitude
relationship
No
equipment.
present
bailouts with
Successis observed.)
minimum
irreducible
as
and injury in bailouts (as long
present
with
ejections
than
ful bailouts may be made at lower altitudes
No relationship existed between speed and injuries resulting
equipment.
The mean
from bailouts within the speed range in which bailouts are made.
speed at which bailouts are made is substantially slower than the mean
Bailing out from the F4U model aircraft
speed at which ejections are made.
(ASTIA)
is significantly more dangerous-than bailing out of AD and SNJ models.

"
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1956

U.S. Naval Aviation Safety Ctr.

EJECTION SEAT STUDY:

A REPORT

OF EJECTIONS AND BAILOUTS, AUGUST 1949 THROUGH MAY 1956.
(Naval Aviation Safety Ctr., Norfolk, Va.) ASTIA AD 125 052

ABSTRACT:

A study is presented on the ejection seat in emergency escape from

The.
naval aircraft from the first .ejection in August 1949 through May 1956.
flown,
hours
unit
per
rate
findings demonstrate an increase in the ejection
and a pronounced relationship between successful ejection and altitude and
Successful bailouts may be made at lower altitudes and slower speed
speed.
Ejecting from F9F, F7U and TV model aircraft is signifithan can ejections.
Bailing out from FAU
cantly more dangerous than from F2H and FJ models.
Injuries
model aircraft is more dangerous than that from AD and SNJ models.
sustained during ejections occur mainly upon landing, by the forces involved,
in ejecting the seat and the pilot, and by the shock of the opening parachute.
Injuries sustained during bailouts occur upon landing, in the cockpit, upon
the fuselage, and by parachute shock. A large and significant difference was
found in the number of injuries between trained parachute jumpers and untrained
(Author)
ones.

1,631
INTERfl4 EJECTION SEAT STUDY.
1958
U.S. Naval Aviation Safety Center
Va., Interim report for
Norfolk,
Center,
Safety
S(U.S. NI val Aviation
AD-211169
ASTIA
30 june 1958)
1 Jan.
ABSTRACT:
January

This is a report on ejections from U.S. Navy aircraft for the period
the policy of the Naval Aviation Safety
In order to furnish more
ublishra yearly summary of ejections.
o June 30,
0

1958.

It

is

Center to
current da a to interested bureaus, agencies, manufacturers, etc., 'about
is publishing
emergency 4scapes by cjections, the Naval Aviation Safety Center
followed
format
general
The
an interim report for the six month period.
in this in erim report is a factual presentation with little or no interprewill
tation. TI e complete analysis of the emergency use of the ejection seat
be published in the yearly summary.
Sixty-five ejections occurred during the period January 1, 1958 to June
1957.
Forty-six ejections were recorded for this same period in
30, 1958.
is
This
The rate per 10,000 flying hours is 1.27 for the six-month period.
rate
fatality
The
1957.
in contrast to a rate of .98 for the first half of
The fatality rate for the
for the pe iod covered by this report is .21.
corresponding period of 1957 was also .21.

"
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1,632
U.S. Naval Aviation Safety Center 1960 EJECTION SEAT STUDY
(U.S. Naval Aviation Safety Center, Aero-Medical Dept.) leriod Covered:
ASTIA AD 238 492

1959

A series of tables and graphs stating ejection rates and rate of
ABSTRACT:
fatalities, altitudes of ejection, new seat systems and modifications, speed
at time of ejecftion, attitude at time of ejection, and injuries caused by ejection4

1,633
EMRGENCY AIRBORNE ESCAPE SUW*ARY.
1960
U.S. Naval Aviation Safety Center
CALENDAR 1960.
FOR
A REPORT OF EJECTIONS AND BAILOUTS
Va.) ASTIA AD-259 078
Norfolk,
Center,
(Naval Aviation Safety
ABSTRACT: This summary presents an analysis of emergency airborne escapes
occurring during the calendar year 1960. Its purpose is to apprise operators,
conmmands and others of therecord of escape system usage as utilized in Naval
(Author)
aircraft.

1,634
ENVIRONMENTAL REQUIREMENTS OF SEALED CABINS
1960
Naval Air Material Center
FOR SPACE AND ORBITAL FLIGHTS (A BIBLIOGRAPHY OF PSYCHOPHYSIOLOGICAL
(Naval Air Material Center,
STUDIES RELEVENT TO SPACE AND ORBITAL FLIGHT)
No. ACEL-441; 26 Oct. 1960
Rept.
Pa.)
Philadelphia,
Lab.,
Equipment
Air Crew
ASTIA AD 246 414.
CONTENTS:
I. Perceptual Changes
A. Bibliographic Reviews
J. Developmental Effects
B. Theoretical Articles
K. Stimulus-seeking-Behavior
C. Physiological
L. Psychiatric Implications
D. Motor Performance
H. Fdrceful Indoctrination
E. Space Flight
N. Sociological and Prison Studies
F. Undersea Problemq
0. Applied Research
G. Environmental Stresses
P. Anecdotal Reports
R. Dietary Requirements

1,635
|

PROGRAM FOR SYMPOSIUM ON
1961
U.S. Naval Air material Center
(Sponsored by the Office
INJURY.
HEAD
AND
RESTRAINT
BODY
OF
. BOHECHANICS
of Naval Research, The Bureau of Naval Weapons and the Air Crew Equipment_---Naval Air Material Center, Philadelphia. 14-15 June, 1961)
Laboratory..

ABSTRACT:

The objectives of fhe Symposium wete to (1)

review, and bring

-

$
" 24992 "' .

.

..

.

...

on acceleration injuries,
up-to-date the theoretical biological knowledge
progress in the design of pro(2) review and bring up-to-date engineering
of ideas between the two
tective devices, and (3) foster the interchange
better protection against
developing
disciplines with the hope of eventually
linear acceleration.
papers
the program, those abstracts of
This Compendium contains a copy of
attendees.
of
list
complete
a
and
herein,
which were submitted for inclusion

1,636
A STUDY OF TIT HALF-PRESSURE
1954
Medicine
U.S. Naval School of Aviation
Pensacola, Fla.)
(Naval School of Aviation Medicine,
ANTI-BLACKOLJT SUIT.
1954
July
20
P. 1-10
Research Report no. NM 001.059.15.03;

1,637

DEVICES FOR
REPORT ON RESEARCH ON SAFETY
1956
Minn.
of
University
(Automotive Safety Research
AF Base.
31 December 1956.
GROUND VEHICLES AT HOLLOWAN
Contract Al 29(600)-831,
Mlinn.)
Project, University of

1,638
ESCAPE FROM HIGH1951
School of Medicine
University of Southern Calif.,
A LABORATORY
OF COMPOUND ACCELERATIONS:
SPEED AIRCRAFT AND THE PROBLEM
Medical
Aero
the
of
meeting
(Presented at the twenty-second
STUDY.
May 1951)
Association in Denver, Colorado,

" 2,993
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RESTRAINT, PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS

I,
1,639

DYNAMIC ANALYSIS-i"MERGENCY ESCAPE SYSTEMS.
1956
Valentine, G.
Document No. 451
(Stanley Aviation Corp., Denver, Colorado)
AD 115 879
ASTIA
1956.
July
Contract AF 33(600)32054, 13
ABSTRACT: This report presents an appraisal of twelve configurations of
They. are: (1) Upward seat, forward facing; (2)
emergency escape devices.
Upward seat, forward facing with added mass; (3) Downward seat, forward facing;
(4) Downward seat, forward facing with added mass; (5) Seat-capsule, forwardfacing; (6) Seat-capsule, forward facing with added mass; (7) Upward seat aft
facing; (8) Upward seat aft facing with added mass; (9) Downward seat aft
facing; (10) Downward seat aft facing with added mass; (11) Seat capsule,
The following
aft facing; (12) Seat capsule, aft facing with added mass.
were determined
configurations
these
characteristics )t the more promising of
(I)
altitude:
feet
and
44000
level
at
sea
EAS
knots
for ejection at 650
(3)
time.
vs.
accelerations
cross-body
and
Spinal
(2)
tail.
to
Trajectory
Also determined were
Pitching acceleration, velocity and altitude vs. time.
thruster requirements for up~ward ejection at maximum q and minimum airspeed
and low altitude escape limitations for critical configurations.

1,640
Valentine, G. A. 1958 PROPOSAL - ENCAPSULATED SEAT
Document No.
(Stanley Aviation Corporation, Denver, Colo.)
20 May 1958.

645,

Presented herein is the. Stanley Aviation design proposal for an
ABSTRACT:
emergency escape system capable of functioning successfully at speed and
altitude regimes compatible with the sensational performance of the ConvairFort Worth B-58 airplane.

/
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Valentine, G.A.
1960
HUMAN FACTOR CONSIDERATIONS IN TIlE DESIGN OF THE B-58
ESCAPE CAPSULE.
(Paper, 31st Annual Meeting of the Aerospace Medical
Association, Americana Hotel, Bal Harbour, Miami Beach, Fla., May 9-11,
1960)

ABSTRACT: The Convair B-58 will be equipped with an escape capsule in each
cockpit.
The escape capsule is designed to provide protection in case of cockpit decompression at altitude, permit emergency egress throughoutthe speed and
altitude range of the B-58, and serve as an aid to survival on either water or
land under any climatic condition.
In the event ti-t cockpit pressurization
is lost', the B-58 pilot and crew members can actuate handles which initiate the
following series of actions: torso and leg positioning, capsule door closure,
and capsule pressurization. The pilot's capsule permits the pilot to fly the
aircraft being encapsulated.
Thus, the aircraft can be flown to an altitude
where pressurization is not required.
Capsule ejection is initiated by the
aircrpft crew using either or both of the two ejection triggers.
The capsule
doors provide protection against windblast as the capsule enters the airstream.
Careful rocket catap,'It design and good stability, provided by a st-bilization
The stabilization
parachute, hold accelerations within human tolerance limits.
equipment is jettisoned as the recovery parachute is deployed.
Landing
accelerations are minimized through the use of an impact attenuating air
bag. Automatically inflated flotation cells on outriggers are used to
Critical
provide buoyancy and stability when the capsule lands on water.
survival equipment is accessible to the capsule occupant with the doors
closed. A complete set of Strategic Air Command survival equipment is
provided in each capsule and is readily accessible with the'capsule doors
opened.

1,642
Valentine, G.A.
1962
HUMAN FACTORSCONSIDERATIONS IN THE DESIGN OF THE
B-58 ESCAPE CAPSULE.
In Barbour, A.B., & H.E. Whittingham eds., Human
Problems-of Supersonic and Hyperscnic Light (New York; Oxford; London;
Paris; Pergamon Press, 1962) Pp. 286-294

1,643
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van der Toorn, L.J.
1961 BIBLIOGRAFIE SCHOK EN TRILLINGWERING IN VERPAKKING
(BIBLIOGRAPHY.
SHOCK AND VIBRATION ABSORPTION IN PACKAGING (CUSHIONING))
-(Techn-sch
Documentatie en Informatie Centrum voor de-Krijgsmacht__(Nether_
lands).
ABSTRACT: This bibliography contains abstracts of articles and reports on theory
of shock, vibration and damping.
Attention is paid to the analysis of mechanical

....

"
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influences occurring during shipment, storage and operational conditions.
Part
of the bibliography deals with test methods and measuring equipment.
Obtained
results are given. Extensive information is gathered on cushioning materials and
shock and vibration resistant constructions as used in packaging techniques.
I
Items on properties of materials are compiled.
References on isolators against
shock and vibration used for the protection of apparatus aboard ships, aircraft
and guided missile5 are also included.
Literature on air drop op, rationb is
presented.
A survey is given of prescriptions and military specifications deal
ing with'the above mentioned subjects.
(Author)

1,644
van Schaik, A.C.
1958 LITERATURE SURVEY OF SHOCK RESISTANT MATERIALS FOR AIR
DROP OPERATIONS (Technisch Documentatie Centrum voor de Krijgsmacht
(Netherlands). Rept. no. TDCK 14220, ASTIA AD-226 676

1,645
van Woerden, J.
1961
SEARCH AND RESCUE - BIBLIOGRAPHY
(Netherlands Armed Services, Technical Documentation and Information Center)
The Hague, May 1961
ASTIA AD 259 360
ABSTRACT: This bibliography conta;ns summaries of reports and articles on
search and rescue of survivors of shipwrecks and aircraft-accidents, compiled
from the abstract-cards indexes of the Netherlands Armed Services Technical
Docu~mentation an, Information Centre.
This bibliography is the fifth part of a series of five bibliographies.

1,646
Van Zelm Associates, Inc.
1959
DRAG PARACHUTE RETRACTING SYSTEM.
(Van Zelm Associates, Inc., Baltimore, Md.)
Rept. Nos. 151 and 156; WADC
Technical Rept. No. 57-57; Contract AF 33(600)30389; ASTIA AD-155 709;
Jan. 1959
ABSTRACT: The general problem of a retractable deceleration parachute system has
been examined and possible solutions have been studied. These solutions have
been evaluated, and the final system configuration has been selected and designed

I

The design incorporates a basic concept of winding a parachute around a revolving
drum after retraction through a duct which collapses the parachute and compresses

-
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it to a size which the drum can acconmodate.
The rewind motor is hydraulically
or pneumatically actuated and the control system is largely mechanical with some
components being hydraulic or pneumatic.
A prototype unit was manufactured for
test which weighed 94 pounds, and was installed on a truck. The vehicle was used
to conduct a comprehensive testing program, to study the action of the parachute
during deployment and retraction, and to evaluate the retraction system. Tests
of the retraction system demonetrated that the design meets the requirements of
such a device.
(AUTHOR)

1,647
Vasboe, X.
1950
ACTUATOR ASSEMBLY - PILOT'S SEAT,
(Boeing Airplane Co., Seattle Div., Washington) 12 July 1950.
'ASTIA ATI 99 276.
ABSTRACT: This specification defines a linear actuator assembly to raise and
lower the Pilot's and Co-pilot's seat by remote electrical cortrol.
This
specification states the purchaser's engineering requirements, requirements for
furnishing data, and procedires for obtaining approval all of which Vendor
agrees to. meet when purchase order refers to this specification.
Revisions
may be made to include other uses or other articles considered acceptable by
purchaser's engineering, to change existing requirements when agreeable to both
parties, and to correct errors

1,648
1959
CABIN OF A SPACE ROCKET (Kabina Kosmicheskoy Rakety)
Vasil'yev, G.
Trans. of Sovetskaya Aviatsiya (USSR) 1959, 12 Sept., p. 4.
(Office of Technical Services, Washington, D.C.)
59-22210
Oct. 22, 1959
ABSTRACT: Comparisons of the work conditions of deep-sea divers and of
pilots in a chamber filled with water show that the ideas of Konstantin
Eduardovich Tsiolkovskiy for an anti-g chamber based on the buoyancy principle
Such a chamber will apparently be a rigid,
of Archimedes are well founded.
hermetically sealed cabin built of a durable thin and transparent material.
All controls will be inside of it, with hermetically sealed outlets leading
the chamber with liquid when they expect a
outside. Astronauts will fill
greater g-force; during takeoff, braking, landing, and sharp changes in
flight direction. Quick removal of water can be accomplished with compressed
air.

/1

/1
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Vasil'yev, G.
1959
KABINA KOSMICHESKEY RAKETY (Cabin of a Space Rocket)
Sovet. Aviat. (USSR) P. 4, 12 Sept. 1959.
Technical Intelligence Ctr., Wright-Patterson AFB, Ohio)
R4,pt. No. ATIC 1256225, 22 Oct. 1959.

p(Air

ABSTRACT: The use of Tsiolkevskii's chamber, filled with water, in place of
the usual cabin by pilots of fighter planes and by astronaurA is suggesteu by
th#.. author as a means for colinteracLing the effects of great g-force exerted
on the human body during certain maneuvers.

1,650
WATER-LANDING IMPACT ACCELERATIONS FOR THREE
1959
Vaughan, V.L., Jr.
(Langley Research Center, Langley Field, Va.)
NQELS OF REENTRY CAPSULES.
227296
AD
ASTIA
D-145,
-TN
N
ABSTRACT: Three conical models were tested to determine the rigid-body impact
accelerations for nominal flightpaths angles of 900 and 650, a range of contact
attitudes of -300 to 300, and a range of full-scale vertical contact velocity
from 10 to 45 feet per second. Accelerations of the models at impact were
measured along the X (roll) and Z (yaw) axes.

1,651
1961
Vaughan, V.L., Jr.
OF A REENTRY CAPSULE.

LANDING CHARACTERISTICS AND FLOTATION PROPERTIES
NASA TN D-651, ASTIA AD 251 188

ABSTRACT: An, investigation has been conducted to determine the rigid-body
impict accelerations of a reentry capsule during simulated parachute-supported
Tests were also made to determine the flotation
landings on sand and on water.
Two 1/6-scale dynamically similar models, one a
properties of the capsule.
landing impact model and one a flotation model, were used in the investigation.
Tests were made at a variety of flight paths to simulate the effect of surface
A range of
winds that might act on the capsule during parachute letdown.
contact attitudes was invýistigated to simulate the attitud: the capsule might
have upon centact as a result of the capsule swinging under the parachute.
Landing impact accelerations were measured along the X-axis (roll) and Z-axis
The
(yaw) by accelerometers located at the center ofgravity of the models.
maximum accelerations along the X-axis meas'ured at the center of gravity were
The maximum
about 74 g for sand landings and about 33 g for water landings.
onset riets of acceleration, also along the X-axis, were about 25,000 g per
second for sand landings and about 12,800 g per second for water landings.

* 2,998

Accelerations 2.05 feet in front and in back of the center of gravity for
water landings varied as much as + 65 percent from those along the X-axis.
The maximum accelerations at the center of gravity along the Z-axis wera
The capsule
about 25 g for sand landings and about 9 g for water landings.
with a dry interior was stable with center-of-gravity locations at 1.21 feet
The capsule
and 1.08 feet measured above the maximum diameter of the capsule.
was unstable with a center-of-gravity location at 1.33 feet and would turn
over on its side. The weight of a man and his survival equipment in the
canister caused the capsule to turn over on its side for all center-of-geavity
conditions tested.

1,652
TEST OF A FULL SCALE EJECTION SEAT AND DUMMY WITH
Viggiano, L.R.
1958
AN) WITHOUT STABILIZING FLAP COMBINATIONS CONDUCTED IN THE MASSIE
(AMC, Wright-Patterson AFB, Dayton, Ohio)
MEMORIAL WIND TUNNEL.
TechniLal Report No. 5778, ASTIA ATI-55251, August 1958

ABSTRACT: Wind tunnel tests were conducted on a full scale ejection seat
with dumnmy and with and without head flaps to determine its points of stable
drag, and side forces at various
equilibrium and the magnitude of lift,
angles of pitch, yaw and roll. A series of 12 tests was conducted, composed
The first configuration consisted of tests without
of 4 configurations.
In the second configuration,
flaps at varied angles of pitch, yaw and roll.
The same head flaps, with an
plain head flaps were added to the seat.
The magnitude of
additional set, were used in the third configuration.
drag, and side forces was determined at 50 intervals through
moment, lift,
the range of pitch, yaw, and roll. The pitching range extended from -450
through +1350, whereas the ranges of yaw and roll extended from zero through
900.

1,653
Virgin, E.W. & J.G. Beerer 1948 REPORT ON GROUND TEST FIRING PILOT'S EJECTION
SEAT - AND APPENDIX 1 - MODEL B-45A AIRPLANE
Report No. NA-48-600
(North American Aviation, Inc., Los Angeles,.Calif.)
ASTIA ATI 102 200
June 25, 1948
The seat and a dummy were ejected from a nearly complete nose section
ABSTRACT:
taken from the production assembly line of the Contractor's Long Beach plant, and
The cockpit interior was dientical to that of
set in a stand on the Flight Ramp.
Ejection was considered satisfactory. The details covering
a finished airplane.
the ejection are delineated in the discussion portion of this report. Due to the

"
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lack of a net to catch the seat, considerable damage to the seat resulted. Several
undesirable featureswere encountered during ejection, which were attributed
to the coupling of the catapult gun to the seat. Forward rotation of the seat
upon leaving the guide rails resulted in sufficient frictional drag in the catapult itself to appreciably reduce the ejection velocity.
Inertia loads did not
remove the oxygen mask from the dummy; however, it was pulled away from his face
sufficiently to expose his mouth. Air loads that would occur in flight were not
simulated.

1,654
Visconti, Fioravante & Robert 3. Nuber '1951 A WIND-TUNNEL INVESTIGATION OF THE
STATIC STABILITY CHARACTERISTICS OF A 1/8-SCALE EJECTABLE PILOT-SEAT COMBINATION AT A MACH NUMBER OF 0.8
(ational Advisory Committee for Aeronautics, Langley Aeronautical Lab., Langley
Air Force Base, Va.) NACA Research Memorandum No. L51HO8' Dec. 7, '1951
ASTIA ATI 130 618
ABSTRACT: An investigation was made of a 1/8-scale model of an ejectable pilotseat combination with and without stabilizing fins.
The purpose of this investigation was to determine the static aerodynamic characteristics and the effective
ness of various stabilizing fins at a high subsonic Mach number (0.8).
The results of 'these tests indicated that the instability of the pilotseat combination was eliminated by the addition of stabilizing fins.
Large
changes in the stability characteristics and trim angles resulted from variations
in fin position, dihedral, or incidence angles and from small displacements of
the center-of-gravity position. The magnitude of the aerodynamic interference
that exists about the seat had a large effect on the effectiveness of fins
located at moderate distances from the seat.

1,655
Vloynkin, Yu. M., V.I. Yazdovskiy et al.
1,962 THE FIRST MANNED SPACE FLIGHTS
(Pervyye Kosmicheskiye Polety Cheloveka)
Foreign Tech. Div., Air Force Systems Command, Wright-Patterson AFB, Ohio)
Trans. No. FTD-TT'-62-1619
Dec. 7, 1962
ASTIA AD 294 537
Original Source: Mediko-Biologicheskiye Issledovaniya
(Moskva)

I

ABSTRACT: Contents include material on the following subjects:
Training cosmonauts in controlling the ship
Life Support in space fiignt

//
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Hicroclimatic conditions in a spaceship cabin
Food and water supply
Lift support and recovery systems
Radiation protection
The biological effect of cosmic radiation in spaceships
Measures providing radiation safety on the flights of Gagarin and Titov
The protective properties of space suits
Emergency supply pack of the cosmonaut
Systems for landing the cosmonaut
Familiarization-training flights on aircraft under weightlessness conditions
Organization and method of carrying out physical training exercises
Results of the medical examination of the astronauts
Methods of physiological investigations and medical monitoring during spaceflight'
The physiological reactions of the astronauts in flight

1,656

Voas, R.B.
1961
PROJECT MERCURY ASTRONAUT TRAINING PROGRAM
In: The Training of Astronauts
(National Academy of Sciences,
Council)
Publication No. 873, Pp. 22-40

National Research

ABSTRACT:
A general over-all outline of the training program is given.- A
brief discussion is presented of the astronaut selection program and basic
considerations for the training program.
Training in vehicle operation includes
lectures, field trips, and study programs of the various capsule systems.
Simulators for training in attitude control during orbit and retrofire, navigation
control of tumbling, environmental control of the cabin, and mAnagement of
procedures are discussed.
Training in various scientific disciplines is described along with the various lecture courses that each astronaut takes.
Space.
flight conditions such as disorientation, weightlessness, reduced pressure,
etc., are described and simulated for the astrenauts.
A physical fitness prqgram
for the trainees is discussed pertaining to weight control, breathing control,
ani general'physical conditioning.
Countdown procedures and ground communications
and recovery-survival methods are part of ground activity training.
Maintenance
of flight skills as a method to maintain vigilant decision making is accomplished
The significance of this
by regular flights in hikh-performance jet aircraft.
program on future space flight is
Nov. 1962)

discussed.

(J.

Aerospace Med.

33(11):

1403
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Voas, R.B.
1963 TRAINING MAN FOR SPACE
.Paper:
Lectures in Aerospace Medicine, School of Aviation Medicine,
Texas, 4-8 February 1963

Brooks AFB

1,658
THE STATIC TEST OF THE NAVIGATOR'S PILOLOS SEAT
1951
Vodonik, E.J.
- MODEL B-47B.
STRUCTURE
AND IMMEDIATE FLOOR
Div., Kans.) Report No. WD-105999
Wichita
Co.,
(Boeing Airplane
February 1955
ASTIA ATI-103279,
ABSTRACT: Static tests were conducted in the navigator's, pilot's, and
The
co-pilot's seats, supporting structure, and imnmediate floor structure.
B-47B seats reinforced as noted in this report satisfactorily complied with the
The results indicated that the seats
requirements with only a few exceptions.
The deflections and set conditions at litnit
were structurally satisfactory.
by reinforcing the parts concerned and
reduced
be
loads in certain cases could
reducing tolerances.

1,659
von Beckh, H.J. & G.J.D. Schock 195C CENTRIFUGE EXPERIMENTS ON HIGH-G LOADS
IN MICE AND THEIR POSSIBLE ALLEVIATION BY MULTIDIRECTIONAL ANTI-G DEVICES
AFMDC TN 58-10
Oir Force Missile Development Ctr., Holloman AFB, N. Mex.)
ASTIA AD 154 104
Aug. 1958
Using the centrifuge, time-tolerance limits on transversely positioned
ABSTRACT:
mice were studied and the results compared with longitudinal G-tolerance'values
The possibilities of a multidirectional G-protection
reported by other authors.
(Author)
during escape trajectories and the re-entry phase are discussed.

1,660
1958 MULTI-DIRECTIONAL G-PROTECTION IN SPACE VEHICLES
von Beckh, H.J.
VIII th International Congress, Barcelona, 1957
In: Hecht, F., ed.
Springer, 1958) Pp. 37-46
(Vienna:

1,661
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1958 MULTI-DIRECTIONAL G PROTECTION IN SPACE FLIGHT AND
von Beckh, H.J.
A THEORETICAL APPROACH.
DURING ESCAPE.
29(5): 335-342, May 1958
Med.
.Aviat.
ABSTRACT: The re-entry phase of orbital and space projects, as well as changes
in direction of the flight paths of supersonic atmospheric crafts require
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vehicle designs which will be capable of producing appreciable G loads for
extended periods of time.
Since protection by anti-G suits cannit be greatly
increased, this rpport proposes a device called the "anti-C capsule," which is
pivoted about the lateral axis of the czaft, and which automatically assumes
positions that would render the resultant of all acting accelerations perpendicular to the heart-head line of the occupant.
This device would also be designed
to serve as an ejection capsule, affording G protection during and after escape
from aircraft or space vehicle within the atmosphere.

1,662
von Beckh, H. J.
1958
J. Brit. Interplan.

MULTI-DIRECTIONAL C-PROTECTION IN SPACE VEHICLES
Soc. 16(9):525-533, Sept./Oct. 1958

ABSTRACT:
In this paper there is described a device which could grant this
multidirectional g-protection by automatic positioning. The resultant of all act
ing accelerations would be presented at right angles to the head-heart line of
the operator. This device, termed the "Anti-g Capsule," would at the same time
afford an analogous g-protection during and after escape from a disabled spa'ce
vehicle within the lower layers of the atmosphere.
An anti-g capsule for providing multidirectional protection for pilots of space vehicles during periods of
acceleration, by automatic positioning, is described and the relevant literature
is reviewed.
(Literatuuroverzicht (Over Ruimtevaartgeneeskunke) (Space Medicine
Bibliography) (Technisch Documentatie en Informatie Centrum voor de Krijgsmacht,
den Haag, Netherlands) Rapt. No. TDCK-16903; ASTIA AD-227 817; Feb. 1959)

1-,663

von Beckh, H.J.

1958 MULTI-DIRECTIONAL G-PROTECTION IN SPACE FLIGHT AND ESCAPE
Paper, Second European Congress of Aviation Medicine, Stockholm, September,
16-19, 1957
See also: J. Aviat. Med.
29(5): 335-341, 1958

ABSTRACT: .It is known that m.ximum human tolerance to G-loads is obtained if
the accelerations are acting at right angles to the long axis of the body.
Tn1s report describes a device, termed the "anti-G capsule", which is pivoted
about the lateral axis of the craft and automatically assumes a position, such
that the resultant of all acting accelerations is perpendicular to the hearthead line of the subject. The ejection and stabilization mechanism of this
capsule would also afford an analogous G protection during and after escape
from a disabled aircraft or space vehicle within the lower layers of the
atmosphere
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1,664
von Beckh, H.J.
1958 FLIGHT EXPERIMENTS ABOUT HUMAN REACTIONS TO ACCELERATIONS
WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS STATE
AFMDC-TN-58-15
@ir Force Missile Development Ctr., Holloman AFB, N..Mex.)
ASTIA AD 154 108
Dec. 1958'
ABSTRACT: Flight experiments which simulated Pre.-weightlessness and PostIt was shown that
weightlessness acceleration were conducted in jet aircraft.
alternations of acceleration and the weightless state decrease the acceleration
tolerance of the subject and the efficiency of the physiological recovery mechanisms.
The implications for planning of manned space flight are (I) thrust
values and re-entry profiles must take the lower acceleration-tolerance into
consideration; and (2) adequate G-protection must be designed for the pilot,
to prevent dangerous effects of unavoidable high accelerations.
(Author)

1,665
H.J.
1959 FLIGHT EXPERIMENTS ABOUT HUMAN REACTIONS TO ACCELERATIONS
von Beckh,
WHICH ARE FOLLOWED OR PRECEDED BY THE WEIGHTLESS
STATE
Aerospace Medicine 30(6): 391-409, june 1959
ABSTRACT: Alternation of weightlessness and acceleration results in a decrease
of acceleration tolerance and'of the efficiency of physiologic recovery mechanThis indicates that acceleration thresholds of reversible and irreversible
isms.
injury will be lower in space flight conditions thAn in the one G field of man's
Defects of circulation, muscular effectiveness, vision,
earthly environment.
and of conscious judgment will occur at lower acceleration values and will
probably continue for longer times than they do under present normal flight
In an astronautical venture depending upon the skill of a human
conditions.
pilot, a blackout, lapse of judgment or even the slightest reduction in efficiency
at a crucial time,, could undoubtedly cause the failure of the mission.
The implications for planning of manned space flight are, first, that thrust
values and --eentry profiles must take the lower acceleration tolerance into
con'ideration and second, that adequate G protection must be designed for the
pilot to prevent dangerous effects of high acceleration.
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von Beckh, H.J.
1959 FLIGHr EXPERIMENTS ABOUT HUW.N REACTIONS TO ACCELERATIONS
WHICH ARE FOLLOWED OR PRECEDED BY WEIGHTLESSNESS
In: International Astronautical Congress, Proceedings of the IXth. 1958
(Wien: Springer - Verlag, 1958, Pp. 501-525)
ABSTRACT: Alteration of weightlessness and accelerations results in a decrease
of acceleration tolerance and of the efficiency of physiologic recovery mechanism.
The implications for planning manned space flight are, first, tlthrust values
and re-entry profiles must take the lower acceleration tolerance
to consideration, and second, that adequate G protection must be designed for the pilot, to
prevent dangerous effects of unavoidable high accelerations.

1,667
von Diringshofen, H. 1936 UNTERSUCHUNGEN Di FLUGZEUG OBER SEH-UND
BEWUSSTSEINNSSTdRUNGEN DURCH ZENTRIFUGALBESCHLEUNIGUNGEN (Research
in the Aircraft Concerning Sight and Consciousness Disturbances
Through Centrifugal Accelerations)
Klinische Wochenschrift (Berlin) 15: 877

1,668
von Diringshofen, H. 1936 UBER DEN EINFLUSS DER KORPERHALTUNG FUR DA ERTRAGEN
HOlRER BESCHLEUNIGUNGEN '(Influence of Body Posture on Ability to ndure
Greatly Accelerated Speed and Evaluation)
Verh. dtsch. Ges. inn. Med. (Munich) 48: 283-287

1,669
von Diringshofen, H. 1937 KORPERLICHE BEANSPRUNCHUNG DER BESATZUNG
POCHWERTIGEN FLUGZEUGEN (Bodily Requirement of the Crew in High
Performance Aircraft) Luftwehr.
(Berlin) 4:359-366.

1,670
von Diringshofen, H. 1942 DIE WIRKUNG VON FLIEHKRAFTEN AUF DEN BLUT ESLAUF
DES 1K FLUGZEUG SITZENDEN MENSCHEN (Effect of Centrifugal Accel. ration
in Flight on Circulation of Man in Sitting Position)
Luftfahrtmedizin 6: 152-165, 1942
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1,671
von Diringshofen,

H.,
J.-Aviation Med.

1955
"LONG CHAIR"
26(6):467-470

POSITION FOR FIGHTER PILOTS.

SU1MMARY:
The pilot possibly may tolerate in a long chair position of 450
positive accelerations of long duration up to 8 G without visual disturbances
and without essential inconvenience in the air
combat because:
1. The reduction of the level difference heart-eyes of about 5 cm. (by
bending the head forward to the vertical line) compared with the upright
position.
Therefore, the lowest blood pressure at heart level for a sufficient
blood flow through the eyes is reduced for a tolerance of 7 G at 155 to 170 mm.
Hg and of 8 G at 170 to.185 tmm.Hg.
2.
The considerable improvement of the conditions for the venous blood
return from the legs and the abdomen to the heart with a noticeable increase of
the pressure in the vena cava caudalis through the intra-abdominal prcssure on
this vessel.
3.
The facilitation of an artificial
increase of the intra-abdominal
pressure with the aid of an abdominal cuff of an anti-CG suit or with something
heavy in the abdominal belt.

1,672
Von Gierke, H. E. & R. R. Coermann 1961
THE BIODYNAMICS OF HU14AN RESPONSE
TO VIBRATION AND IMPACT.
Rev. Med. Aero (PariJ) 2:201-203, Dec. 1961.

1,673
Von Gierke, H. E. & R. R. Coermann
1963
THE BIODYNAMICS OF HUMAN RESPONSE
TO VIBRATION AND IMPACT.
Industr, Med. Surx. 32:30-32, Jan. 1963.

1,674
1961
INES"'GATION OF ESCAPE
Vorachek, J. J., F. Milhoan and others
PART I.
PRELIMINARY
CAPSULE SYSTEMS FOR MULTI-PLACE AIRCRAFT.
INVESTIGATION.
(Goodyear Aircraft Corp., Akron, Ohio)
WADC TR
ASTIA AD 273 625.
57-329, Pt. 1;
Findings are summarized of an investigation of 4 escape capsule
ABSTRACT:
The aircraft has been
systems for a hypothetical multi-place aircraft.
. assumed-to-op-ra-te
.
in a performance envelope having a maximum equivalent
airspeed of 800 knots through an altitude range from sea level to 55,000

/
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'.ft and a Mach number of 4.0 from 55,000 to 100,000 ft with a flight duration
cockpit, nose section,
of 30 hr. Four capsule configurations are evaluated:
the required
provide
tested
configurations
the
All
tandem and individual.
and adeareas,
work
to
access
and
comfort
crew
necessary
potential,
escape
The individual capsule concept was the most
quate survival potential.
desirable arrangement of t1-e 4 concepts due to its weight factor, the least
effect on aircraft availability, greatest escape potential, least
susceptibility to damage, and the most positive separation factor from the
aircraft. (Author)

1,675
PERFORMANCE OF AN
1961
Vykukal, H.C., G.W. Stinnett & R.P. Gallant
INTERCHANGEABLE, MOBILE-PILOT RESTRAINT-SYSTEM DESIGNED FOR USE IN
(Paper, Aerospaci Medical Assoc.,
A MODERATELW HIGH ACCELERATION FIELD.
Chicago, Ill., 24-27 April 1961)
ABSTRACT: A continuing program has been ,,nderway at the NASA Ames Research
Center to provide a pilot-restraint system suitable for use in research
programs designed to investigate the ability of pilots to perform. meaningful
control tasks while being subjected to large acceleration forces as would
be encountered in re-entry vehicles returning from orbital or lunar missions.
Previous investigations have used the NASA contour couch which has proved
to be unwieldly to handle and is not interchangeable between pilots.
At the present, two modified separate pilot restraint systems have been
,built and tested at the University of Southern California centrifuge,
up to levels of 8 g eyeballs in, eyeballs out, and eyeballs down.
Modifications to the support concepts as a result of this testing were
made, and this new support system was used in a recent program conducted
These systems, in pert, are
at the AMAL-NADC Johnsville centrifuge.
mobile, feature adjusting to the pilot's contour, and are considered by
the user pilots to be equal or superior to previous systems experienced.
This paper will describe the various support systems and outline the pilot's
acceptance of these systems noting those areas requiring improvement.
Consideration will be given to the adaptability of the present anproach
Aerospace Medicine 32(3):251. March 1961.
to vibration and impact stresses.

l,b?6
AN INTERCHANGEABLE,
1961
Vykukal, H.C., R.P. Gallant, & G.W. Stinnett
MOBILE PILOT-RESTRAINT SYSTEM, DESIGNED FOR USE IN A MODERATELY HIGH
Aerospace Med. 33(3):279-285, March 1962.
ACCELERATION FIELD.

ABSTRACT:

A pilots'

mobtile

estraint suit, developed- at the Ames Research

"
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Center of the National Aeronautics and Space Administration is described.
The primary purpose of this restraint and support system was to permit simulavehicle control under varying conditions of acceleration
tor studies of'flight
Although not tested under impact accelerations or lateral transverse
stress.
forces, it is believed that the basic concept would be useful for an orbital
of 8 restraint suit requirements is given with picA list
or space vehicle.
(CARl)
description.
detailed
tures and a
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Wacholler, B.V. & E. Fayer 1960 STUDY OF INSTRUMENTATION AND TECHNIQUES FOR
MONITORING VEHICLE AND EQUIPMENT ENVIRONMENTS AT HIGH ALTITUDE9 INSTRUMENTATION AND MONITORING TECHNIQUES
(Wright Air Development Division, Air Researc% and Development Command, WrightPatterson AFB, Ohio) WADC TN-59-307, Vol. III
June 1960
ASTIA AD 268 090
ABSTRACT: Instrumentation techniques are presented which are available wirhin
the state-of-the-art; dn instrumentation system is proposed for the monitoring
of high-altitude environments encountered by typical vehicles.
The high altitude
environmental effects on typic!-.[ vehicles and equipment is sumnarized.
The
present airborne-instrumentatin state-of-the-art is presented for measuring
temperature, pressure, strain, ,ibration, acceleration, radiation, meteorite
detection, and acoustic noi.d. A feasible instrumentation system is discussed
for monitoring these deleterious.etivironments.
In addition, recommendations
are made for an extension of this study to cover environments that are outside
the scope of the present program, such as the environments created by nuclear
and other advanced propulsion systems.
Another recommendation is the continuation of the instrumentation study to effect a complete design specification for
a environmental monitoring system for a particular vehicle.

1,678
Waecker, N. J.
1959 DESCRIPTION OF ROCKET CATAPULTS XM8, XM9, XMO0,. M12
(Frankford Arsenal, Philadelphia, Pa.)
Proj'. No. TSl-15; Technical
Memo. No. M59-28-1, May 59, ASTIA AD-217 240.
ABSTRACT: The physical and performance characteristics of 3 rocket-assist
catapults are presented.
Each catapult consists basically to two assemblies,
an outer tube assembly, which is mounted to an airframe structure, and a
telescoping inside tube assembly, which contains the rocket motor.
This inside
tube assembly is connected to an ejection seat.
During ejection, a booster
propellant, located in the inside tube, is ignited and the tube telescopes
out of the launcher, carrying the eiection seat and man.
The stroke of the
telescoping action var-.es on the different catapults from 34 to 40 inches.
Near the end of the stroke, the rocket motor solid propellant is ignitedsupplying the necessary thrust for carrying the ejection seat with man clear
of the aircraft and into free flight.
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HEAD IMPACT INVESTIGATION- PROGRESS REPORT
1948
Wahl, N.E., Whiting, A.A.
FOR AUGUST (Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.)
Report No. OG-537-D-7, NR-172-384, Contract No. 5Nori-l19, Task Order 8,
TIP U1912
1 Jan. 1948.

pi

This program is dilided into two phases; one, the development-of
ABSTRACT:
plastic head forms and two, the evaluation and crash testing of these forms.
During the past month, fifteen head forms were fabricated for test purposes
and material for additional head forms had been prepared.
Difficulties were experienced in the instrumentation set-up which required
some changes before actual testing could be started.
Several successful test runs were made against
panels.

1/8" 24ST aluminum alloy flat

With impact velocities of approximately.30 feet per second, the head form
was decelerated at approximately 195 G's with no damage to the head form at
There was however, a failure of the head form in contrethe point of impact.
coup with a shattering fracture at the rear of the head form.

.1,680
Wahl,

HEAD IMPACT INVESTIGATION- PROGRESS REPORT
N.E., A.A. Whiting
1948
FOR SEPTEMBER (Cornell Aeronautical Laboratory, Inc. , Buffalo, N.Y.)
Rept. No. OG-537-D-8, NR-172-384, Contract No. N6ori-119, Task Order VIII
TIP U2186
1 Jan. 1948.

ABSTRACT:
During the past month, additional tests have been run against 1/8"
24ST aluminum alloy flat panels, aluminum alloy curved panels, and sandwich
An additional series of
construction panels using balsa wood and Styrofoam.
tests have been run using several tubes of different materials.
Tests conducted at impact velocities up to 60 ft. per second indicate that
the sandwich construction panel offers excellent protection for the head form.
24ST aluminum alloy tubes with low diameter: thickness ration severely damaged
By increasing the diameter: thickness ratio, the
the head form on impact.
tubes were less destructive to the head form on impact.
The test wok on var-ious panels is nearing completeion and the next report
published will be the final report summarizing all work covered under this
contract.

1,681
Wahl,

1948
HEAD IMPACT INVESTIGATION
N.E. & A.A. Whiting
(Cornell Aeronautical Lab., Inc., Buffalo, N.Y.) Report No.
ASTIA AD 201360.
NR 172-384, 22 Dec. 1948.

OG-537-D-9

The objectives of this project were the collection of data on
ABSTRACT:
acr* rations impact blows, apd the determination of protective characterisLit•b of panels and structural configurations.
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A plastic head form filled with a gelatinous material was developed to have
strength characteristics dimilar to those of a human head.
This 9-1/2 pound
head form was designed to fracture when dropped five feet onto a flat, tigid
surface.
A shock cord actuated catapult apparatus was developed to project the head
forms into test panels and other structural configurations.
It was found that with proper considerations for the design of impact
structures' it is entirely possible to absorb impact energies of 400-800 in
lbs. without fracture of the skull
Prevention of skull fractures by proper
energy absorption devices will greatly reduce the number of fatal injuries
received in airplane crashes.
However, fracture of the skull is only one
i.ndication of a lethal blow and many deaths have been recorded where the
brain has been injured as a result of a head blow without skull fractures.

1,682
Vakeland, H. II.
1962
SYSTEMATIC AUTOMOBILE DESIGN FOR PEDESTRL'N INJURY
PREVENTION.
(In M. K. Cragun, ed., The Fifth Stapp Automotive Crash and
Fleld Demonstration Conference, Sept. 14 - 16, 196J1 Pp. 193-218.

1,683
PARACmUTIST SPIN PROBLEM.
1958
Walchner, 0. & F.M. Sawyer
Sept.
(USAF, Wright-Patterson AFB, Ohio) WADC TN-58-261.

1958.

1,684
Walchner, 0. & F.M. Sawyer
1960
PARACHUTIST"S SPIN PROBLEM
(Aeronautical
Research Lab., Wright Air Development Div.,
Wright-Patterson AFB, Ohio)
Proj. No. 1366, Rept. No. ,ARL TN 60-150,
Sept. 1958. ASTIA AD 250 438.
ABSTRACT: Research was undertaken to furnish the Aerospace Medical Laboratory an estimate of the spinrates possible when a nman falls free from high
altitudes in a supine position.
The spinning moments acting on a small model
in a uniform airflow were determined for some configurations which were slight
ly uns~uunetrical with respect to the spinaxis.
The-spinrates were then calculated assuming that the body does not pitch and roll during the fall. For a
vertical fall from an altitude of 83,000 ft, spinrates were determined which
far exceed the value which may be fatal to man.
(Author)

1,685
Walchner, 0.
1961
PARACHUTIST'S SPIN PROBLEM.
In Bergeret, P., ed., Escape and Survival: Clinical & Biological Problems
in Aero Space Medicine.
(London, New York, Paris:
Pergamon Press, 1961)
AGARDograph 52.
Pp. 10-17
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1,686
Wallingford, V.R.
1943
SUBSTITUTION OF STEEL SPRINGS FOR RUBBER SHOCK
CORD ON PILOT 'S SEAT ADJUSTMENT FOR AT -16 AIRPLANES.
( Noorduyn Aviation Limited, Montreal, Canada)
Report no. 633,
ASTIA ATI-116147,
July 1943
ABSTRACT: Tests were conducted substituting steel springs for rubber shock cord
on pilot's beat adjustment for AT-16 airplanes.
It was found that the difference
in weight of 1¼ oz. per aircraft for the two installations is considered negligible
The use of only twenty-four parts in the spring installation as against sixty-nine
used in the shock cord installation means a definite reduction in assembly
time and detail manufacturing time and cost.
The operation of the seats with the,
spring installation is satisfactory.
Substitution of springs for shock cord in
accordance with this report is considered satisfactory.

1,687
Walpole, H.L.
1952
MOCK-UP AND OPERATIONAL LIMIT STUDIES INCLMDING
FLOTATION, STRUCTURAL AND FIRING TESTS OF AN EJECTABLE COCKPIT CAPSULE.
(Douglas Aircraft Co., El Segundo, Calif.) Report No. ES-16043

1,688
Walsh, D.K. and R.J. Sippel
1961
PUBLICATIONS OF THE, JET PROPULSION
LABORATORY JULY 1960 THROUGH JUNE 1961.
BIBLIOGRAPHY NO. 39-2
( Jet Propulsion Laboratory, California Institute of Technology,
Pasadena, California) A.,rIA AD-273 324,
December 29,' 1961

ABSTRACT: JPL Bibliography No. 39-2 is a compilation of official reports of
the Jet Propulsion Laboratory released July 1,1960 through June 30, 1961.
Current security classifications are indicated; titles and abstracts given herein are unclassified.

.1,689
Walsh, R. H.
1957
AUTOMOTIVE ENGINEERING WITH URETHANE FOAMS
Rubber World 136:386

1,690
1959 CANOPY SPILLER FOR TROOP PERSONNEL PARACHUTE ASSEMBLY, TYPE
Ward, J.A.
T-10 (Aeronautical Accessories Lab., Wright Air Development Center, Wright
Patterson Air Force Base, Ohio) WADC technical rept. no. 59-245, May 1959,
ASTIA AD-233 016
ABSTRACT:

A device was needed.with the Type T-1O parachute to release or

-

3,012

collapse the canopy at ground impact. Eight designs were evaluated and the
Air Force Type J-1 selected for modification. The surface of the Type J-I was
smoothed and a duck and felt cover provided to prevent facial abrasions; the
release button was enlarged, making operation easier with either hand when wear*ift
mittens or gloves; and an oversized lug was added to the male portion of the
release mechanism to prevent malassembly. (Author)

1,691
Word, J. E. and G. R. Steinkamp
1959
HUMAN ENGINEERING OF THE SEALED
SPACE CABIN
In:
Reports on Space Medicine - 1958 (Air Force School
of Aviation Medicine, Randolph AFB, Tex.) Feb.
1959
1,692
Warfield', D. 1950 PROCUREMENT SPECIFICATION
- SEAT - PILOT AND
CO-PILOT - YH-21 HELICOPTER.
(Piasecki Helicopter Corp., ,iorton,
Report No. PS-181, ASTIA ATI 96 610, November
1950.

Pa.)

ABSTRACT: This specification covers the design
of a pilot or co-pilot seat
assembly for use in the YH-21 Helicopter.
General configuration and principal
dimensions are to be as shown on PHC Drawing
L22E4041 which forms a part
of this specification.
Specification requirements for seats purchased
under
this 3pecification are included.
Applicable specifications and drawings
are also a part of this report.

1,693
Waters, M.H. L., D.B. Cobb and V.J. Bonnett
1960 SOME WIND TUNNEL EXPERIMENTS
ON THE REEFING OF PARACHUTES (Royal Aircraft
Establishment (Gt. Brit.).
Technical note no. Mech Eng 329; Nov 1960; ASTIA
AD-253 328
ABSTRACT:
The results of an investigation in the R.A.E.
24 foot wind tunnel
or various methods of reefing parachutes
are presented.
-Of
those tried, rigginq
point reefing was the best and, for this
m~ethod, measurements were made at
constant speed conditions on several parachute
designs and for a range of reefidj
cord lengths.
With rigging point reefing it is possible
to achieve in the
correct design of parachute substantially
linear relationship between parachute
drag and reefing cord lengths less than approximatley
70% of the parachute
periphery.
The drag of a reefed parachute with 70. reefing
is very little
less
than that of the fully-opened parachute.
If the parachute has a critical
speed
close to that at which it is tested then
the reefed parachute will squid and
the linear relationship will not be obtained.
The U.S. method of calculating
the
.ength of a reefing cord was compared with
that proposed in this Note.
(Author)
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1,694
Watson, M.B.P.
1959
TESTS OF THE AVROCAR IN THE STATIC RIG
(Avro Aircraft, Canada)
Rept. no. AVRO/SPG/TR 305, ASTIA AD-271 496
December 1959
ABSTRACT: Ground tests were initiated to develop the air-craft to the stage
where it could be demonstrated that initial hovering was reasonably safe and
that mechanical operation was acceptable for the projected NASA Wind Tunnel
Test Program.
Effort was made (1) to study the performance of the aircraft,
establish the maximum thrust available and make any necessary modification
whereby the performance might be improved; (2) to establish the control
characteristics and develop the control system to permit satisfactory handling
characteristics for the initial hovering trials; and (3) to verify the
structural integrity and mechanical operation of the aircraft. (author)

1,695
Watson- Jones, R.
1941
FRACTURES OF THE SPINE SUSTAINED BY RAF
PILOTS AND THE RELATIONSHIP OF THESE INJURIES TO THE SUTTON HARNESS,
PARACHUTE HARNESS AND OTHER EQUIPMENT.
(Flying Personnel Research Committee, Canada) F.P.R.C. Report No. 274,
April 1941

1,696
Watts, D. T-, E. S. Mendelson, & H. N. Hunter 1947 EVALUATION OF FACE
CURTAIN AND ARM REST FOR USE ON EJECTI N SEATS.
(Naval Air Experimental
Station, Philadelphia, Pa.)
TED No. UM 256005, Rept. No. 4, March
1947.
ABSTRACT: Experiments were conducted compa ing arm rests and a face curtdin
for use on ejection seats.
The curtain is
ulled from above the head to
the level of t1~e sternum.
This fires the c tapult, restrains the head and
partially supports the weight of the hands, arms and shoulders during the
following acceleration.
The curtain satisf ctorily restrained the head
and shoulders at accelerations from 17 to 2 G. With arm rests undesirable
flexion of the body occurred at 10 to 12 G. Subjective reactions using the
curtain were much less severe at the higher accelerations than they were at
the lower values using the arms rests.
It Ls concluded that the curtain is
absolutely essential' and is more protective than arm rests for use on
ejection seats at e,!ý'erations up to 21 G.
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1947
HUMAN TOLERANCE TO
Watts, D.T., E.S. Mendelson, & A.T. Kornfield
ACCELERATIONS APPLIED FROM SEAT TO HEAD DURING EJECTION SEAT TESTS;
PILOT'S ESCAPE FROM HIGH PERFORMANCE AIRCRAf MECIHANISM FOR -DEVELOPMENT
AND TEST OF (Aero Medical Equipment Lab., Naval Air Experimental Station,
Project TED No. NAM 256005, Rept. No. 1,
Naval Air Material Ctr., Pa.)
ASTIA ATI 206052.
Jan. 1947.

CONCLUSIONS: Average subjects have repeatedly ridden on the MBA 40"', 52"
and 60' catapults and have attained average velocities of 55.4, 63.4, and
Average maximum "G" recorded on the catapult seat
60.4 ft/sec respectively.
and the hip, shoulder and head of subjects have been 17.4, 18.9, 18.5 and
These Accelerations have not resulted in significantly
17.0 "G" respectively.
undesirable reactions and it is believed average aviation personnel could
tolerate such accelerations with no injury.
The T-2 catapult with a much faster initial rate of acceleration produces
unbalanced osci'14lations in the seat-cushion-subject mass system. This results
in excessive acceldr-ations recorded on the subject and man's limitation is
approached while obtaining a maximum ejection velocity of 40 to 47.5 ft/sec
No conclusions can he made as to the absolute optimum rate of seat accelera-,
However, from the practical standtion' for personnel ejection catapults.
point these experiments have shown that seat acceleration rates up to 100
"G" per second have not produced significant internal oscillations in the
seat-cushion-subject mass with resultant excessive accelerations on the
subject.
Acceleration rates of 100 to 200 "g" per second begin to elicit
excessive accelerations on the subject and rates of 200 to 700 "G" per second
lead to such highly excessive acceleration on the subject that the performance
of any catapult with a given stroke is definitely limited. This phenomenon
might be controlled to some extent by the use of highly damped cushions, but
the more logical point of control is in the catapult imparting the accelerations and it is believed the present seat parachute and cushion is a highly
satisfactory cushioning system for ejection seats.
As shown under the condition of these experiments average men can safely
tolerate the acceleration required to obtain adequate velocity for seat
ejection.
It is expected that other problems associated with seat ejection
This is borne out by the live ejection of
from aircraft can be solved.
Lt. A.J. Furtpk on 30 Oct. 1946 at an LAS of 250 mph. (Author)
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Watts, D. T., Mendelson, E. S., Hunter, H. N. Kornfield, A. T. and Poppen,
J. R. 1947 TOLERANCE TO VERTICAL ACCELERATION REQUIRED FOR SEAT
J. Aviation Med. 18 (b):554-564.
EJECTION.
The problem of bailing out of military aircraft and the
i.
SUMMARY:
desirability of the ejection seat as a means of escape are discussed. A
105-foot test rig and experimental procedures are described.
Results are given of sixty ejection seat experiments in which
2.
volunteer subjects were exposed to maximum acceleration in the range of
approximately 18 to 21 G. It is concluded that, under the conditions of the
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experiments, average men can tolerate this acceleration, which is adequate
to eject aviators from aircraft.
3.
Careful recordings of catapult pressure and resultant accelerations

were essential for the control and analysis of the forces to which personnel

were exposed.
Satisfactory instrumentation for this purpose has been
assembled and its use described.
4.
The dynamic response of the seat-cushion-subject mass to the suddenly
applied ejection force is analyzed and discussed.
This analysis has led to
Lhe improvement of existing catapults and the development of new and superior
ejection devices.
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Weaver, J., M. Rubinstein, C.C. Clark, & R.F. Gray
1962 ENCAPSULATION OF
HUMANS IN RIGID POLYURETHANE FOAM FOR USE AS A RESTRAINT SYSTEM IN HIGH
ACCELERATION ENVIRONMENT.
(Naval Air Development Center, Johnsville,
Pa.)
Report No. NADC-MA 6147, May 3'1,- 1962.

ABSTRACT: Molded seats and couches have the advantages
accelerative loads developed by the user's body across
area.
This report discusses experiments with complete
humans in rigid casts of polyurethane foam for periods

of distributing
the maximum possible
encapsulation of
of more than two hours.

The procedures discussed were judged by a subject to give better support in
an acceleration envirorment than other forms of human restraint tested at the
Aviation Medical Acceleration Laboratory, U.S. Naval Air Development Center,
Johnsville, Pa.
Considerable progress in solving the problems associated
with casting humans in this material was made during these experiments.
It
was found possible to form a complete rigid cast around a human in five
minutes and possible to remove this cast in less than three minutes.
Subjects
have stayed encapsulated in foam casts for periods of up to 30 minutes without
special provisions for cooling.
Vestilatable garments permit persons to stay
encapsulated in the foam for periods of at least two hours.
The immobilization leads muscle and joint pain which increases with time and sets limits
(Author)
on tolerance to being submerged in this type of rigid cast.

1,700

Webb Associates

1962

NASA LIFE SCIENCES DATA BOOK

(Webb Associates, Yellow Springs, Ohio)
Contract NASr-89; June 1962
CONTENTS:
.
.Environmental
Design Ranges
A. Atmosphere
B. Force Fields
C. Temperature
.- D.Decompression
"E.Radiation
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-

Active Human Exchanges
A. Energy
B. Water
C. Waste
III. Characteristics of Man
A. Size and Motion
B. Breathing
C. Senses
11I.
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1957 TEST AND EVALUATION OF ANTI-BLACKOUT EQUIPMENT WHEN USED IN
Webb, M.G.
VARIOUS COMBINATIONS
(.s, Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR1 7 Jan. 9, 1957

ABSTRACT: An investigation was conducted on the AMAL centrifuge to determine
the effectiveness of standard anti-blackout equipment when used in various
Six subjects were tested wearing Z-2 and Z-3 suits with different
combinations.
From the results obtained in this experiment, it
combinations of other clothing.
is concluded that there is no appreciable difference in the effectiveness of
anti-blackout equipment when worn in the combinations tested.-

1,702
PILOT'S ABILITY TO ACTUATE COCKPIT CONTROLS UNDER, G CONDITIOINS
1957
M. G.
Letter Rept. TED ADC AE-6303.1,
(Naval Air Development Ctr., Johnsville, Pa.)
Serial 2625, 29 Mar. 1957

Web$,

.1,7 3
Webb,

PRELIMINARY STUDY OF G TOLERANCE OF A SUBJECT
1938
M. G., & R. F. Gray
(Naval Air Development Ctr., Johnsvi~le,
IN THE G CAPSULE, PRONE POSITION.
Letter Rept. TED ADC AE-1411, Serial 0568, 8 July 1958
Pa.)

1,704
Web|,

A NEW METHOD OF PROTECTION
1960
M. G., Jr. and R. F. Gray
AGAINST THE EFFECTS OF ACCELERATION ON THE CARDTOVASCUIAR SYSTEM.
Amer. J. Cardiol. 6:1070-1077, Dec. 1960.

1,7 5
Webb,

HUMAN TOLERANCE AND PROTECTIVE CLOTHING
1959
P.
Annals New York Acad. Sc., 82(3):714-234, 7 Oct. 1959.

-
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Webb, P. & F.K. Klemm 1959 DESIGN OF VENTILATED CLOITHING (Wright Air Development Division, Wright-Patterson AFB, Ohio) WADC-TR-58-584, March 1959

1.707
Weber, W. C. and W. C. Knerr 1959 UNDERWATER ESCAPE PROGRAIM:
F8U-I
UNDERWATER CANOPY REMOVAL, FLOODING ORIFICES AND SEAT EJECTION,
Rept No. 9
(U. S. Naval Air Development Center, Johnsville, Pa.)
Proj. ADC-AE 6307; ASTIA AD230 569.
SUMMARY: This report covers all the underwater tests performed on an F8U-1
aircraft cockpit section by the NADEVCEN.
The test work was accomplished
at the NAS, Key West, Florida from July thrcugh December 1958.
These tests
evaluated the basic F8U-l canopy remover system, determined the requirements for underwater canopy removal, evaluated the use of cockpit flooding
orifices to reduce the differential pressure on the canopy, and evaluated
the ejection seat system as a means of underwater escape from aircraft.

1,708
Webster, A. P. and H. A. Smedal
1950
HIGH ALTITUDE-HIGH VELOCITY FLYING
WITH SPECIAL REFERENCE TO TYE• HIUMAN FACTORS. - BARE SKIN PAZARD FROM
FROSTBITE IN ESCAPE FROM AIRLRAFT.
(Naval Medical Field Research Lab.,
Camp Lejeune) Proj. NM 006 114.02.02 (Sept. 1950) 1: 131-158.
ABSTRACT: The equation, t(F.-F) = C, was derived to express the relationship
between exposure time, t, and exposure temperature, F, in the production of
frostbite, where F. is the maximum exposure temperature just productive of
frostbite for an indefinite exposure time and C' is the exposure which just
produces frostbite. 'For bare skin, F. is taken as + 14'F and C as 4860 sec.
-*F. 'Application of free-fall and open-parachute descent conditions gave a
jumper's frostbite equation.
For a 200-lb. jumper leaving a plane in horizontal flight, the estimated maximum altiiude avoid fiostbite was 39,600 ft.
for freefall.
The minimun freefall distance reatuired was 26,9-0 ft. with
a free-fall time of about 100 sec.
For open descent all th. -,•y, with a
28-ft. nylon parachute, the estimated maximum, altitude was 20,910 ft. A
chart is presented, for an average jumper in the- standard atmosphere, in
which 3 regions are shown: dangerotus region, for all altitudes at jump
above 39,600 ft., and for altitudes above 20,9i0 ft., where the free-fall
distance is not sufficient; safe region, freefall necessar), for altitudes

1,71)9
Webster,
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A.

P.

and 11. A.

Smedal

1951

HIGHi

ALTITUDE-HIGH VELOCITY FLYING
- iiARE bKIN HAZ],0D ..

SPECIAL- REFERENCE TO THIE-PVIM 'A, FACTORS -Ill

FROM FROSTBITE IN ESCAPE FROM AIRCRAFT.

J. Aviatio n

d.

SUMMARY:
There are a number (.f phy, i•logical hazards in escape
flying at high altitudes.
One of those hazards is frostbite.

22(2):89-99.
from aircraft

.

..

.

.

.

-
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Frostbite is a result of exposure which is composed of two factors: Time
and temperature.
Hypothesis indicates that the relationship between exposure
time, t, and exposure Lemperature, F, is of the form t(Fm-F)-C where Fm is the
maximum exposure temperature just productive of frostbite for an indefinite
For bare skin, Fm is taken as i 140 f.,
exposure which just produces frostbite.
0
and C as 4,860 sec. - P.
Application of free-fall conditions and open parachute descent conditions
gives the Jumper's Frostbite Equation
.h F_.
Ah

k,

Insertion in this equation of selected constants
leaving a plane
permits solution

in horizontal
of the altitude

on bare skin.

Hence,

h,

I

hr
'• .

F) i-I I fF.,.. F.)

-

'j;

A.
'h ]F'.,

Fr-C=(

for a 200 pound jumper

flight
and waring a 28 foot nylon parachute,
at open parachute, ho, to avoid frostbite

the free-fall distance is

determined,

and the

free-

fall time.
The maximum altitude at jump to avoid frostbite may be determined by insertion
For a 200-pound jumper leaving a
of selected constants in the equation.
plane in horizontal flight, the estimated maximum altitude is 3q,600 feet
for free-fall.
The minimum free-fall distance required is 26,980 feet, with
For open descent all the way, with a
a free-fall time of about 100 seconds.
28-foot nylon parachute, the estimated maximum altitude is 20,910 feet.
A Frostbite Chart is presented, for an average jumper in the Standard Atmosphere,
in which three regions are shown: A Dangerous Region, for all altitudes
at jump above 39,600 feet, and for altitudes above 20, 910 feet where the
free-fall distance is not sufficient; a Safe Region, Free-Fall Necessary,
for altitudes between 29,910 feet and 39,600 feet; and a Safe Region, Immediate
Opening, for altitudes below 20,910 feet.
Frostbite equations, tables, and charts are presented for estimating safe
regions of escape tc avoid the hazard from frostbite.
The maximum altitude at jump to avoid frostbite on bare skin varies only
slightly with the weight of the jumper; and only slightly with the usual
range of parachute canopies and drag coefficients of jumpers and parachutes.
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HIGH ALTITUDE-HIGH VELOCITY FLYING 4ITH REFERENCE
1953
Webster, AP.,
IV.
OPENING SHOCK OF PARACHUTE DESCENTS.
TO THE HUMAN FACTORS.
J.

Aviation Med.

24(2):189-199

The opening shock of standard Amei can parachutes is shown to
speed) of
(true air
directly
with the fourth power of the velocity
with the weight
the jumper when the parachute opens; to increase directly
of the jurmper; ard to increase directly
with the mass density of the air,
SUMMARY:
inctease

.i.e.--,decrea-se

with-increase

is of the form P - AWrV.'4
where P is the opening shock

in

altitude.

The equation

in pounds; W is

the weight

for the opening shock

of the jumper ir.
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pounds;lpis the mass density of the air in slugs per cubic foot;
is the
opening velocity in feet per second; G is the opeiing shock in multiples of
g, the acceleration due to gravity; and A is a coistant depending on the type
ofparachute.
This constant has been estimated to be 3.964 x 10"', 3.441 x
10,and 5.386 x 10 for 24-foot nylon, 28-foot nylon and 28-foot silk parachutes, respectively.
If the jumper is falling at equilibrium free-fall
velocity when the parachute opens, the opening shock may be obtained from the
equation P - BWVf,'or G - BV1 where V• is the free-fall equilibrium
velocity, and 8 is a constant depending on the type of parachute.
This,
constant has been estimated to be 0.04d8, 0.575, and 0.0785 for 24-foot
nylon, 28-foot nylon, and 28-foot silk parachutes,' respectively.
For a
constant G-tolerance criterion, the relation between the velocity and
mass density of the air (altitude) is of the form
where C is a constant depending on the type of pare-hute and the value of
G selected.
For a 200-pound jumper with a 20 G criterion and a 28-foot nylon parachute,
the constant C is estimated to be 5.812,x 10- and for a 30G criterion,
8.718 x 101 .
Using this latter equation and constants a velocity-altitude
tolerance table and chart were prepared showing a SAFE REGION production of
20G or less, a DANGEROUS REGION PRODUCING 30G or more, and BORDERLINE REGION
producing between 20 and 30G.

1,711
Weckman, E.L., O.L. Slaughter, and E.H. Wood
1955
MEASUREMENTS TO EVALUATE
THE EFFECTIVENESS OF THE FULL PRESSURE HALF SUIT IN APPLYING EXTERNAL PRESSURE
TO THE BODY.
(Aviation Medical Acceleration, Lab., Johnsville, Pa.)
NADC-MA-5502, March 21, 1955

11,712
Weinberg, J. W. 1959 DOUBLE-WALLED FACEPIECES MA-lA ALTITUDE HELMET
(Wright Air Development Center, Wright-Patterson AFB, Ohio)
WADC Tech
Rep. 58-643 ASTIA 212313.

1,713

Weinstock, M. & W. Boaz
1958
INVESTIGATION OF THE PRINCIPLE OF CONTROLLED
ACCELERATION OPERATION OF PERSONNEL ESCAPE CATAPULTS.
(Pitman-Dunn Laboratories Group, Frankford Arsenal, Philadelphia, Pa.)
Memo ra-ihidin RepoMt--N6.
ZtR-7l2
WADC-TN 587372, MIPR-33--608&-1 7$A-178,
FA Subproject No. C180, OCO Project No. TS1-15, DA Project Nc. 502-06-001,
Oct. 1958.
ASTIA AD 207612

ABSTRACT-

The Pitman-Dunn Laboratories Division of Frankford Arsenal designed

a pressure-sensitive relief valve in compIi rince with a request by the Wright
Air Development Center.
The ,•asic project (TSI-15-C180) was aimed at developing a propelolant charge for use in the M5 catapult in order to obtaLh a safe

" 3,020 "

personneLejection from an aircraft at runway level; the relief valve was
conceived as an alternate means of obtaining this capability.
The relief valve
maintains the gas at the pressure level required for optinmum acceleration of
the, catapult by venting the excess gases formed during the catapult stroke.
In this configuration, the catapult propellant charge must be great enough
to produce above-normal operating pressures over the range of operating
temperatures, thus insuring, throughout the stroke, an abundant supply of gas
for regulation by the relief valve.
The test firings demonstrated that the
.pressure relief valve functionedsatisfactorily.
The test results
established the soundness of the principle of controlled-acceleration
operation in personnel escape catapults.

1,714
Weinwurm, G. F.
1959
X-15 WINDBLAST TESTS
(Air Force Flight Test Ctr., Edwards AFB, Calif.)
ASTIA AD-302 802; March 1959

AFFTC-TN-58-42;

SUMMARY: The X-15 windblast tests performed on the Air Force Flight Test Center
High Speed Track are analyzed to supply aerodynamic load information for the
seat, and points out a number of deficiencies in the system. These include
malfunction of the fin locking mechanism, oscillation of the extended skip flow
generator, weakness of the parachute package, tendency of several parts of the seat
to puncture the pressure suit, and material failure of the survival garment at a
number of points.
(ASTIA)

1,715
EXPERIMENTAL MOUSE CAPSULE WITH LIFE SLTPPORTING
1961
Weiswurm, K.
Rept. on Equipment for Life Support in Aerospace.
SYSTEM.
(Aerospace Medical Lab., Aeronautical Systems Division, Wright'Pattrrson AFB, Ohio) ASD TR 61-323, August 1961.
ASTIA Doc. No.
AD-267 143
ABSTRACT: To determine the basic requirements needed to furnish a sealed
atmosphere suitable for sustaining life, a 12-inch sphere housing a mouse
cage, 2-week food and water supply, atmosphere control units, and photoSeveral
graphic equipment was designed and built for laboratory testing.
methods of atmosphere control were tested using drierite, calcium chloride,
gaseous oxygen, and potassium superoxide;
Potass 'um superoxide in this
application performs three functions in a single process-it absorbs carbon
It makes possible
dioxide, it absorbs water vapor, and it releases oxygen.
an atmosphere regeneration system having no fans or other air-circulation
Three tests using potassium
devices; thus resulting in higher reliability.
superxide ea-ch--lasting two week s were very successful-and demonstrated
the advantages of this method.
(Author)

-
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1,716
Wells, J. A.
1961
DESIGN STUDY OF THE CAPSULE ESCAPE VEHICLE PARACHUTE RECOVERY SYSTEM IARDWARE.
(Space Recovery Systems, Inc.,
El Segundo, California)
RepL. No. SRS 635, Vol. 1, ASD TR 61-178,
Vol. 1, October 1961.
ASTIA Doc. No. AD-269 124.
ABSTRACT: A detailed evaluation was conducted to determine the characteristics required in a parachute recovery system for an escape capsule ejected
from an aircraft having a performance capability of Mach 4 and 100,000 feet
altitude.
Certain operational parameters such as maximum and minimum
deployment velocity and altitude, final rate of descent, capsule weight,
and boost rocket thrust were given. Based on this evaluation, a general
configuration of the system was established.
An industry-wide survey of
known sources of recovery system hardware components yielded data that were
used in the design and evaluation of several basic types of systems.
The
most prominent of these were a gas-operated pyrotechnic system and an electricpyrotechnic system. The gas-operated pyrotechnic system was selected ultimately as the optimum type available currently.
A test program was established for qualification of the selected system. (Author)

1,717
Wells, J. A.
1961
DESIGN STUDY OF THE CAPSULE ESCAPE VEHICLE PARACHUTE RECOVERY SYSTEM HARDWARF. Vol. II
(Space Recovery Systems, Inc.,
El Segundo, California)
Rept. No. SRS 635, Vol. 2, ASD TR 61-178, Vol.
October 1961. ASTIA Doc. No. AD-269 125.

2,

ABSTP..CT: This report includes detailed technical charts, illustrations and
explanations of the capsule escape vehicle parachute recovery system hardware.

1,718
West, D. R. & J. T. Greenslade
1962 ENGINEERING EVALUATION SEAT SEPARATORS
(Central Experimental and Proving Establishment, Canada) :EPE RN 1622,
May 1962, ASTIA AD-287 009
ABSTRACT:
In conventional jet aircraft such as the T33 or F86, employing a
ballistic catapult type of ejection seat, man/seat separation is accomplished lly
the difference in aerodynamic drag forces and masses of the seat/man.
The actuAl
time of separation under these conditions will be a function of the speed at wlicb.
ejecsion occurs and the orientation of the seat/man package after ejection.
These conditions render the seat/man separation time predictable only within
a relatively broad range, and in the low altitude, low forward speed case, a
delayed separation could cause a critical collision to occur between the man anlp
seat.
The introduction of a man/seat separating device, programmed to separate
the crew member positively from his seat at a specific time, will reduce the
separation time normally encountered when drag/mass ratio is the controlling
factor. This would eliminate the collision probability by providing a safe dis6
tance between the man and the seat when parachute deplcyment occurs.
Eliminatipv
of delay in speatation will permit an over-all decrease in the escape system's
functioning time and thus provide an improvement in height-above-ground recovery
capabilirv.
Ballistically operated man/seat separator actuators were obtained

on a load-for-test basis from commercial sources. A series of bench tests,
static and airborne ejections was done to prove the separator installation for
the T33 ejection seat.' A feasibility of installation study was done for the
F86 aircraft. (AUTHOR)
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Wheelwright, C. D., J. J. Swearingen and 3. D. Garner 1959 AN ANALYSIS
OF SITTING AREAS AND PRESSURES OF MAN. (CAMR Lab., FAA, Oklahoma City,
Oklahoma) Jan. 1959.

1,720
SPONGE RUBBER ABDOMINAL BELT FOR USE WITH. CRASH
1942,
Whillans, M.G.
BOAT CREW TO PREVENT EFFECTS OF JOLTING.
C-2477
(National Research Council, Canada) 4 Feb. 1942.

1,721
1962 DEVELOPMENT AND QUALIFICATION THRUSTER, CARTRIDGE ACTUATED,
White, A.E.
XM16
(Aeronautical Systems Division, Wright-Patterson AFB, Ohio) ASD-TDR-62-1061
ASTIA AD 402 377
FA Report R-1639
ABSTRACT: The Air Force modification of the B52 aircraft e'scape system requ ired
a device to position leg guards for the protection of personnel ejected downward.
It was determined that the T22 thruster being developed by the Frankford Arsenal

for positioning the stabilizing dorsal fins of the F103 aircraft escape capsule

could, after minor modifications, be used as an interim device to perform this
Frankford Arsenal was asked to modify the T22 thruster into a
operation.
trunnion-mounted, gas-fired device to be designated Thruster,,Cartridge Actuated,
XH16. In all performance tests specified for the Xml6 Thruster, the unit satisfiutd
military requirements for use in the B52 aircraft escape system.

1,722
White,

C. B., P. J.
HATCH SIZES
.(Wright Air
ASTIA AD 99

REVIEW OF-ESCAPE
1952
Johnson & H. T. E. Hertzberg
FOR BAILOUT AND DITCHING.
Tech. Note WCRD 52-81; Sept. 1952.
Development Center, ARDC)
784

This publication reviews warti..e specifications of escape hatches in
o a-ed
equtpnt-.
af~yng
ex me -anhtthh-t-h
terms of current an
bail-out and ditching tests was begun by a check of the adequacy of the present
The
hatch sizes by subjects wearing the full flying eqliipment in present use.
The entire
hatch opening, if too small, was then enlarged until it was adequate.
procedure was then repeated with the subject wearing experimental irctic clo.hing,
ABSTRACT:

7/

"
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First the A-l, then the
which is considerably more bulky than present equipment.
the present stanthat
found
was
It
trial.
each
with
used
was
kit
E-1 survival
dard sizes of 20 by 31 inches for the side hatch and 20 by 29 inches for the
Sbottom hatch is adequate for use with either the current equipmentor the new
experimental heavier clothing, provided no tunnel is involved, or the access area
It was also found that the standard size of the top hatch
is not obstructed.
should be increased to 22 by 22 inches and these should be a step or ledge not
more than 45 inches below the lowest edge of the hatch to give additional
leverage to shorter crew members.

1,723
White,

R. M. n.d. ANTHROPOMETRIC MEASUREMENTS OF 500 ARMY AVIATORS.
data.
(Quatermaster Res. and Dev. Ctr., Natick, Mass.) Unpub.

1,724
Lectures in
1960 PRESENT AND FUTURE PERSONAL EQUIPMENT.
White, S.
the School of
at
(Conducted
1960
January
11-15
Medicine,
Aerospace
Aviation Medicine USAF Aerospace Medical Center).

1,725
HEAD IMPACT AND HELET INVESTIGATION
1951
Whiting, A A. et'al.
Rept. No. OG-675-D-5,
(Cornell Aero. Lab., Inc., Buffalo, N.Y.)
Contract No. N6ori-11917, 30 April 1951.
1,726
Whitney,,R. U. 1956 DEVELOPMENT AND EVALUATION OF NEW CUTAWAY ANTI-G SUIT.
Tech. Memo Rept., WCRD 56-34.

.1,727
IMPROVED SEAT AND BACK CUSHIONS.
'1959
Whittenberger, R. K.
(The Goodyear Tire and Rubber Company, Akron, Ohio.) Proj. 7215;
ASTIA Doc. No. AD-233 446.
WADC TR 59.ý376.
Task 71724
Development of an improved pilot seat and back assembly for the
Abstract:
reduction of pilot fatigue is described in detail. The design criteria for
these seat and back cushions are included. The study'covers both seat design
and seating materials; 25 experimental pilot seat cushions and 25 experimental
back cushions were produced both contoured and nonconLired, as well as foam
rubber and polyurethane foam. The results of this study indicate that polyurethane fcams of a proper density and compression resistance can be safely

" 3,024 "

and efficiently used in aircraft pilot seat and back cushions. The combined
advantages of lighter weight, solvent resistance, and closer quality control
indicate that the polyurethance foams offer a superior body support material.

(author),

1,728
Whittingham,

P.D.G.V.,

H. Lundy & F. W. Baskerville

1956

COMPARATIVE TRIALS

ON DMERSION SUITS.
(Inst. Aviation Med.,

R.A.F.,

Fdrnborough)

FPRC 977; July 1956.

1,729
Wiant, Harry W. & R. 0. Fredette

AS FIRST STAGE DECELERATORS.
July 1956.

1956

A STUDY OF HIGH DRAG CONFIGURATIOI

(U.S. Air Force)

WADC Tech. Note 56-320,

1,730

Wiesehofer,

H.

1940

UBER FLUGVERSUCHE ZUR FRAGE DER ERTRAGLICHKEIT HOHIER

BESCHLEUNIGUNGEN BEI LIEGENDER UNTERBRINGUNG DER FLUGZEUGINSASSEN
(Question of Tolerance of High Rates of Acceleration by Piiot While
Lying Down; Experimental Studies)
Luftfahrtmedizin 4: 145-155

1,731
Wiesenhoefer, H.
1943
FLUGMEDIZINISCHE CRUNDLAGEN ZUM BAN VON
SCHLEUDERSITZEN. (Aero-Medical Basis for Construction of Catapult Seats)
Oct. 1943.
ASTIA ATI 52016
ABSTRACT: A detailed di:cussion is presented on the aero-medical principles
for construction of catapult seats. The main topic of the discussion is the
determination of how well the human body is able to withstand the strain
connected with high acceleration, and how these stresses can be reduced, and
other safety measures are outlined. Numerical tables are given showing the
stress resistance of various vertebrae to various stresses. One proposed
measure to reduce acceleration is to catapult the seat downward.
Results of
tests showed that accelerations of 18 to 20 g for a period of 1/10 to 2/10
sec are permissible causing no serious effects to the body.

-
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Wiesehoefer
1944 SCHLEUDERSITZABECHUESSE MIT MENSCHEN ZUR... FLUGZEUGMUSTER.
(Tolerance of Human Subjects to Acceleration During Catapult
Seat Ejection) Oct. 1944.
ASTIA ATI 43761
ABSTRACT:
Tests were performed with catapult ejection seats with human subjects
to determine tolerance to high acceleration.
Catapult seats intended for the
Do 335 and He 219 fighters were used, at ejection pressures of 60 to 135
atmospheres corresponding to actual flight of both aircraft.
Attention is
directed to the difference in construction of both assemblies.
On the basis
of results obtained it is shown that these ejection seats may be used without
causing injuries to pilots due to excessive acceleration.
It is considered
premature to regard accelerations up to 28 g' which have been well tolerated
in the tests, as lying invariably below the breaking load of skeletal structures.

.1,733
Wiesehofer, H., tr. J.B. Bateman
1945
AVIATION MEDICAL PRINCIPLES FOR THE
CONSTRUCTION OF EMERGENCY EJECTION SEATS.
(Deutsche Versuchsanstalt fur
Luftfahrt, E.V., Berlin-Aldershof) Rept. Rf 301/12, UIM 1175(150)2402,
27 Oct. 1943.
Translated as Appendix 2 to Lovelace, W.R., E.J. Baldes,
& V.J. Wulff, The Ejection Seat for Emergency Escape from High-Speed
Aircraft, Aug. 31, 1945.
ASTIA ATI '7245
ABSTRACT: Following a review of the dynamic processes occurring in the ejection
of the catapult seat, the effects on the human subject resulting from accelerations and air resistance are set forth. The limiting'conditions are established
under which the thresholds of tolerance of the human body, and particularly of
the spinal colutmn, are not exceeded., The procedures for reducing the forces
involved and certain safety measures are dibcussed.
I.
II.
III.
IV.
V.
VI.

Introduction
Technical Details of the Ejection Seat.
Tolerance Toward Impact-Like Accelerations.
Experiments on Tolerance to Winu Blast.
Flight Tests with Catapult Seat In the Ju 87.
Possible Methods of Reducing the Acceleration During Ejection.

(Author)

1,734
Wiesohofer,
tr., J.B. Batem-rn
1945
CATAPULT SEAT EJECTION WITH HVMAN
SUBJECTS: TOLERAýNCE TO ACCELERATION OF PERSONS EJECTED FROM TIL. Do 335
AND He 219.
(Deutsche Versuchsanstalt Fur Luftfahrt, E.V., Berlin-Adlershof) Deutsche Luftfahrtforschung:
Investigation and Repcrt No. 1393,
31 Oct. 1944.
Translate2 as Appendix 14 to Lovelace, W R., E.J. Baldes,
& V.J. Wulff, 7he Ejection Scat for Emergency Escape from liuh-Speed
Aircraft, ASTIA ATI No. 7245

ABSTRACT: The report deals with the effects on human subjects of seat ejection
from a stationary mounting using high driving forces.

/
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Using a catapult seat assembly intended for model Do 335, twenty-seven ejections
have been performed with ten subjects, using pressures of 60 to 135 atmospheres.
Using that intended for model He 219, fourteen ejections have been made with
five subjects at pressures of 60 to 90 atmospheres.
Attention is drawn to the differences between the two assemblies; the requirements for each are set forth, and the results of the experiments are discussed.
(Author)

1,735
Wilbur, Carl E.
1957 U.S. NAVY OPERATIONAL EXPERIENCE WITH EJECTION SEAT
ESCAPE
Journal of Aviation Medicine '28:64-68, Feb. 1957.
ABSTRACT: There are many variables involved in any successful ejection, the
'principal ones being: (1) the condition of the aircraft, including its altitude
and speed; (2)*the functioning of the ejection seat mechanism, including
separation from the seat and deployment of the parachute; and (3) the reactions
of the pilot, including his decision to eject arid his ability to complete the
required procedure.
It is difficult in each instance of ejection to isolate the variable factors
at fault.
For this reason, each individual ejection should be considered
as an occurrence in itself for purposes of safety study and preventive action.
Furthermore, it is not possible in a series of only 177 cases to be on firm
statistical ground.
Although the ejection system has been relatively safe in flight, its extra
safety factors may have introduced undesirable features into escape under
The seat cannot be fired until the canopy is
extreme emergency conditions.
jettisoned and thus pulls the seat catapult safety pin. This provision prevents
premature ejection through a closed or partially opened canopy.
However,
since in this system failure of the canopy ejection mechanism wouTd mean
inability to eject with possible fatal results, a device for altenate removal
of the safety pin has been invorp6rated to allow ejection through the canopy.
The remaining major areas for reduction of fatalities lie in increasing the
probability of successful escape at low altitudes, and at very high alti.tudes
and speeds.
(The paper presents several graphs and many statistics concerning speed
during escape, cause of ejection, and survival rate of ejected pilots)
1,736
Wilcox, B.
1958
TIFE CALCUIATION OF FILLING TIE AND TRANSIENT LOADS FOR A
PARACHUTE CANOPY DURING DEPLOYXENT AMD OPENING.
(Sandia Corp.,
Albuquerque, N. Mex.) Rept. no. SC4151; ASTIA AD-156428: Feb. 1958
ABSTRACT: Theoretical relations are developed for use in predicti , the filling
time and transient shock forces developed during the deployment and opening of
a parachute canopy.
These relations are used to calculated filling times and
loads which are compared with measured values obtained from full-scale parachute
research flight tests.
The comparison is shown to be good.
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1958 MODEL PARACHUTE TESTS IN VERTICAL WIND TUNNEL AT WRIGHT AIR
Wilder, J.H.
DEVELOPMENT CENTER (Dayton U. Research Inst., Ohio) WADC Technical rept. no.
58-279, Sep. 1958, Contract AF 33(616)3922, ASTIA AD-204 424
ABSTRACT: The static stability and drag characteristics were determined of
certain presently known parachute designs from wind tunnel tests on model
parachutes. A special 3-component balance war employed to measure the body fixed
components, normal force (for:e normal to tbe balance-boom axis), pitching momenb
and tangential force. The experimental tests were conducted in the 12-ft
vertical wind tunnel. Twelve parachute models were tested, and the results
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ESCAPE FROM MULTIPLACE SUPERSONIC AIRCRAFT.
1952
Wilkes, W.H.
(Paper, Symposium on Problems of Emergency Escape in High Speed Flight,
Wright Field,

Ohio,

Sept. 29-30,

1952)

ABSTRACT: The principal dangers involved in escape from an aircraft at super(1) explosive decompression;
sonic speeds and high altitudes are as follows:
(2) immobility due to uncontrollable airplane or injury; (3) possibility of
(4)
collision with the airplane structure such as wine.., fin, wheels, etc.;
ex'(5)
crewman;'
the
of
heati.,g
aerodynamic
to
due
possible high temperatures
treme horizontal deceleration after entering the airstream,; (6) physical harm
due to air blast on face and body; (7) lack of oxygen; (8) extreme cold; and
The implications
(9) inability to )pen the parachute due to unconsciousness.
of these dangers •re briefly discussed, in as much as they apply to multiplace
bombers operating at altitudes up to 60,000 feet and speeds up to Mach 2.

1,739
DIMOINT11LY PROGRESS REPORT NO.
1944
Wilkins, R.W.
2 Oct. 1944.
CONTRACT OEMcmr-143.

ABSTRACT:

17 TO THE CMR-OSRD ON

An anti-"g" suit has been constructed out of cottOr, netting which

works on the principle of the "Japanese finger trap". Test- at the Wright
Field Centrifuge show that it gives a protection of 1/2 to 1 "g".,< The experimental model is now oeing strengthened and simplified.

1 740l

Wilkins, R. W.
1946
NET SUIT, COMBINED WITH PARACII.'TE A&ND SAFI7Y
1
A'X1S.
(National Research C,uncil, Cormittee on Avietion Medlcine, Wtshington,
D. C.)
Special CAM Report. 8 Hay 1946.

1,741
William,, D.C.
1959
T33 AIRCkAFT EJECTION SEAT TRIALS LOW LEVEL CASE
USiNG D-RING LANYARD SYSTEM (Royal Canadian Air Force Central
Experimental and Proving Establishment)
Report No CEPE-1363
March 1959.

1,742
Williams, R.B. & R.J. Benjamin
1960
ANALYSIS OF WEBBING IMPACT DATA AND
DETERLMINATIOI OF OPTIML74 INSTRUMErrATION TO BE USED IN CONJNCTION WITH
THE IMPACTING OF WE2BING.
(Cook Technological Center, Morton Grove, Ill.)
March 1960.
ASTIA AD 237 171.
ABSTRACT:
Quantities of data have been obtained at Edwards Air Force Base,
California, concerning the impact, behavior of nylon webbing.
The basic aims
of this investigation are:
(1) To evaluate and analyze the methods used to obtain data acquired
during nylon webbing impact tests conducted at Edwards Air Force Base
California.
(2) To interpret these data and to judge their reliability.
(3) To recommiend, if necessary, improved or modified testing methods and
instrumentation techniques which would result in obtaining data of gr ater
value in future tests.
Analysis and interpretation of the test data indicated that these data wer
of intermediate reliability.
Certain trends were apparent, but relatively
large experimental scatter existed.
Possible causes of the scatter were i vesti.
gated and recommendations were made fcr improvement of testing methods, eq sipment, data reduction technique, and data interpretation.

1,743
THE EFFECT OF SPRING SUSPENSIONS FOR SEATS ON CO,' ORT
1956
Willis, J. H. N.
(Ministry of Supply, R.A.E., Farnbkrough,)
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1960 MEDICAL PROBLEM4S IN TESTING
Wilson, C. L. and M. B. Zinn
Aerospace Med. 31:49.
HIGH ALTITUDE PRESSURE SUIT.
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1, 7/46
Wilse:., Charles ),.
'1V6'2
?iPYSIOLOCICAL PROTECTION OF THE CSU-4/P HIGH-ALTITUDE
PRESSURE SUIT
c6570th A'roc,pice, M diJ il
Pcs,;irk1h I,,.boratorivs, Wright-Patter.-on Air Force
Base, Ohio)
AMnL-TDR-62-112
ASTL% AD 2ý41 079
ABSTRACT:
Tht. SCU-4/P hij:h-,lttitudc hblidt] r prs, s,'ure suit was desi,:ned rma inly
for quick donning.
Each of 15 subjects who wore the suit ensemrble was rapidly
decompressed from 262 rmm Hg ch,trtnr pressure (7.6 k~i,) to 42 rn HRgchamber
pressure (19.8 !,n) in an avera,`of 1 .5 seconds and then- fur f
," to 33.6 Tn
Hlg (21.4 km).
All subjects were able to rcnr.in at 33.6 rmmHg for 5 minutes
without any difficulty.
Each of 14 of the subjects was again successfully
exposed to the sane profile except that one hand was bare and the other hand
was protected by an unpressurized leather flying glove.
Eight subjects were
easily able to remain at 8 to 3 mm Hg chamber pressure (30.6 to 36.7 ki)

continuously for 120 minutes.

One subject wore the CSU-4/P pressure suit ensemble

during a special decompression study.

1,747
Wilson, K. G.,
AIRCRAFT.

SAFETY ADVANTAGE OF REARWARD SEATING IN PASSENGER
et al.
1945
(Consolidated Vultee Aircraft Corp., San Diego, Calif.) Dec. 1945

1,748
Wilson, R. B.
1960
MAINTAINING THE CONFIDENCE OF THE SPACE CREW IN
THEIR LIFE SUPPORT SYSTEM
(Paper
SAE National Aeronautic Meeting, Los Angeles, Calif.. Oct.
10-14, 1960)
(Society of Automotive Engineers, Inc., New York, N. Y.)
Rep. 244B, Oct. 1960.
AISTRACT:
Detailed data on environmental parameters that must be controlled
to maintain healthful conditions in a satellite
cabin are presented.
A
display design that will indicate the condition of these parameters is
proposed and suggestions are made for instru.-entation design.
Ways and
. .means--ofverifying -the 'validity of the displays ;z re- dis-cus ed-.---Emergency
backup fur the environmental parameters is also provided.
(Tufts)

/'

" 3,034 "
1,764
Wood,

J., C.C. Cain & D. Mahoney
n.d.
PHYSIOLOGICAL EVALUATION OF THE
PARTIAL PRESSURE SUIT.
Memo Rept. MCRfEXD-696-104P.
(unpublished)

1,765
Wood,

P.W.
1961
LIGHT WEIGHT HIGH ACCELERATION CREW SEAT
(Vought Astronautics, Dallas, Texas)
Progress Rept. No. 2, AST/EIR-13502,
June 1961.

1,766
Wood,

P. W. 1961 INVESTIGATION OF A NET CREW SEAT CONCEPT FOR ADVANCED
FLIGHT VEHICLES, PART I
(Aeronautical Systems Division, Wright-Patterson
AFB, Chio) Report 61-546. Oct. 1961.

1,767
J.
1959'
EVALUATION OF LOW LEVEL ESCAPE SYSTEM, ZERO DELAY AIRCRAFTTO-ACTUATOR LANYARD.
(Naval Air Test Cent-r, Patuxent River, Md.)
Rept.
No. 1; Project TED No. PTR AF.-5214; ASTLA I.D-267 640; 14 Oct. 1959

Woodbury,

ABSTRACT:
1) A flight evaluatiun was conducted by the Scýrvice Test 1'.ivision Lo detLermine
.qPrvire 5u,4rji*.
P~
low ½-vel Pcri-n
d-'½v -airc-aft-to-

ths.

actuator lanyard developed by thc: Naval Patachute Unit, El Centro, California.
2) It is concluded that pilots forget to hook or unhook the lanyard' unless specifically reminded by radio at appropriate times during the flight.
The hooking
and unhooking of the, lanyard at the altitudes recomomended by the Naval Parachute
Unit interferes with other cockpit actions and occasionally requires a head motion
which is conducive to vertigo during initial climb after take-off under actual
instrument conditions.
3) It is recommended that the lanyard not be accepted for service use.
(AUTHOR)

1,768
Woodward, C. ct al.
1957
INVESTIGATION. DESIGN AND DEVELOPMENT OF AN
F7U-3 EJECTION SzAr ENE"IY-A.BSORI'TiO SYSTEM FOR REDUCTION OF CRASH

SFORCE-LOADS.

(Air Crew Equirxwent Laboratory,
Pa.)

NAMC-ACEL-335,

24 .Tune

Naval Air Material Center,

Philadelphia,

1957.

ABSTRACT: Spinal injuries resulting from failure of the nose landing
gear during carrier landings caused an investigation of the forces
involved and research into a method of reducing these forces.
A simulated crash test determined that forces along the vertical plane
of the seat, corresponding to forces in the vertical plane of the spinal

-
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column, were far in excess of the tolerable limits of the human body.
An energy-absorption system, consisting of a stainless steel strap with
attaching devices, coupled with an energy-absorbing seat cushion, was
devised and tested. etc.

1,769
'MASUREMENT OF THE
1948
Wurzel, E.M., L.J. Polansky & E.E. Metcalfe
LOADS REQUIRED TO BREAK CO,1MERCIAL AVIATION SAFETY BELTS AS AN INDICATION
OF THE ABILITY OF THE HUMAN BODY TO WITHSTAND HIGH IMPACT FORCES.
Bethesda, Md.) Research Proj. X-630
(Naval Medical Research Institute,
Rept. No. 12, March 1948.

ABSTRACT: The force required to break aviation safety belts used in private
aircraft was determined in order to correlate this force with the trN.a recordThe force was determinedby
ed in the reports of private aircraft crashes.
using a new method of testing which closely simulates the conditions believed
to exist in actual aircraft crashes.
The results indicate that in priva1ý.. aircraft crashes man has frequently
vived impact loads of 2500 pounds with no sign or symptoms of injury.

sur-
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RESTPAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS

4

'r,PFOTF(:TIOr$1
RESTRA__
EYIJRGE"CY ESCAPE S'f ,I.'L,
Y

1,770
Yale Aero-medical Research Group
1942
(Flying Personnel Research Comnittee,
F.P.R.C. Report No. 4 2 3e, July 1942

PNEUMATIC ANTI-G GARXVENTS.
Air Ministry)

1,771
York,

R.R.
1941
HYDROSTATIC SUITS.
(Na'tional Research Council, Can,ada)

Report 1JC-2839,

ABSTRACT:
Th is is a personal report of the ',.rvice
Flying Suit at 74 Sq,:adron, R.A.F. , Acki
ni:,•tn.

trial

8 Septei.;)er

1941

with the Franks
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Young, R.D.
19'
N()TE '
,
AN AEROPLANE MOVING AT A h:,
(Royal Aircra ft Est :ili I
:-,:,t'
Aug. 19"4.
Appe ndd ix 7 t o Lovelce,
o
The Ele( tion Seat from liigh Sp'(d

i

,

'.

A

':ORYMALLY FROM

t

ro. '484,
Wulff,
MA

IA ATl

7245

"3YARY:
Ca culat ions have beer, ma' ,-:
t ýe flight path of a man ejected
,lly fro, an aeroplane riovins at ,ted's
(U degre s) of 400 f .p.s.
, and
.0..
E t-(tion velocities ( ) ol 20 f.p.s., 50 f.p.s. and 100 f.p.s.' in
,d
o•
:.rections have been considered for each case, anid the
cal j-,>on,s n rc
4tficientlv valid for practical requirements.
It is concluded tli.,t an u[-,ri
eje.tion velocity of about 40 f.p.s. should be sufficient
in most cases for t:.- man to clear the aeroplane structure.
The initial
acceleration on the man required to give him this ejection velocity is estimated
to be about 12 1/2 g acting for 1/10th sec.; this is not considered serious.
The power required can be readillyp_rovided by a few ounces of cordite.
(Author)
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Yustein, S.E. &'R.R. Winans
1951
REPORT OF INVESTIGATION FOR DEVELOPMENT
OF AN IMPACT TEST FOR PROTECTIVE HATS.
(Material Lab., Naval Shipyard,
Brooklyn, N.Y.) Report NS 181-013, 7 Aug. 1951.
ASTIA AD 205 655

ABSTRACT: The object of this investigation is to develop the Brinell
impression method as described in reference (f), with a view toits
use
in drop ball impact tests on 'protective hats for brand apprcval and inspection test purposes.
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Zabelicky, R. J.
1957 ANTI-BLACKOUT VALVES, MODEL 7050 SCOTT AVIATION CORP.,
MODEL 7050-2 SCOTT, Models 10050-12800 ARO EQUIPMENT CORP., MODEL 13100
ARO, MODEL 5503, C30, ALAR PRODUCTS, MODEL 14050 ARO; TESTING AND EVALUATION OF.
(U. S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR25
August 15, 1957.
ABSTRACT: Tests on the subject valves are being conducted at AMAL.
Endurance
tests specified in MIL-V-9370 A (ASG) para. 4. 3. 2. 1 have been made on all
valves listed, with the exception of the Scott 7050-2.
While complete, data
is not yet available, the results of those tests made indicate that the
valves tested perform as per specification.

1,775
Zabelicky, R.J. & R.Z. Snyder 1958 ANTI-BLACKOUT VALVE, MODEL 7050 MANUFACTURED
BY SCOTT AVIATION CORPORATION; TEST AND EVALUATION OF.
U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR37 Jan. 13, 1958
ABSTRACT:
This report includes the procedures and results of qualification
tests pertormed on the model 7050 anti-blackout valve, manufactured by the Scott
Aviation Corporation, in accordance with the tests required by MIL-V-9370 A (ASG).
Conformance to this specification is indicated by compliance with the tests
specified in para. 4 and it is recommended that the anti-blackout valve model
7050 be entered on the Qualified Products List.

1,776
Zabelicky, R.J. & R.Z. Snyder 1958 ANTI-BLCKOUT VALVE, MODEL 5503-C20,
MANUFACTURED BY AJAR PRODUCTS, INC.; TEST AIND EVALUATION OF.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR39 Feb. 6,

1958

ABSTRACT: This report includes the procedures and results of qualification
tests performed cn the subject valve in accordance with the tests required by
MIL-V-9370 A (ASO).
Conformance to this specification :
indicated by complianae
with the tests ppecified!in para. 4 and it is recommend,., that the subject
valve be entered on the Qualified Products List.

-3,040
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Zabelicky, R.J. & R.Z. Snyder 1958 ANTI-BLACKOUT VALVE, MODEL 13100, MANUFACTUREP
BY THE ARO EQUIPMENT CORPORATION; TEST AND EVALUATION OF.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR40 Feb. 6, 1958
ABSTRACT: This report includes the procedures and results of qualification
tests performed on the subject valve, in accordance with the tests required by
Conformance to this specification is indicated by compliance
KIL-V-9370 A (ASG).
with the tests specified in para. 4 and it is recommended that the anti-blackout
valve be entered on the Qualified Products List.

1,778
Zabelicky, R. J. & F. Gollub 1958 ANTI-BLACKOUT VALVES: ,LETTER REPORT
CONCERNING TED ADC AE 5100 (SCOTT AVIATION CORP. MODEL 7050), AE 5100.0
(SCOTT AVIATION CORP. MODEL 7050-2), AE 5101 (ARO EQUIPMENT CORP. MODELS
10050 and 12800), AE 5101.1 (ARO EQUIPMENT CORP. MODEL 13100), AE 5102
(ALAR PRODUCTS MODEL 5503-C20), AE 5107 (FIREWEL CO., INC. MODEL 19400),
AND AE 5108 (ARO EQUIPMENT CORP. MODEL 4050-1)
NADC-MA-LR45
(U. S. Naval Air Development Center, Johnsville, Pa.)
April 14, 1958.
ABSTRACT: This interim report indicates the status of the subject projects.
Tests have been completed on Scott 7050, Alar 5503-C20, and Aro 13100.
Endurance and heat tests have been completed on Aro 12800, 10050, and 4050-1
Scott 7050-2, and Firewel 19400.

1,779
Zabelicky, R.J. & F. Gollub 1958 ANrI-BLACKOUT VALVE; LETTER REPORT CONCERNING
SC()TT AVIATION CORP., MODEL 7050-2
O.S. Na al Air Development Center, Johnsville, Pa.) NADC-MA-LR49 April 30, 1958
ABSTRAC : The Scott Model 7050-2 anti-blackout valve has been rejected due to
lack of conformance with pars. 4.4.1.2 - Trip Acceleration, MIL-V-9370 A (ASG)
after having been subjected to the endurance tests specified in para. 4.3.2.1.

1,780
Zabelic y, R.J. & F. Gollub 1958 ANTI-BLACKOUT VALVE; LETTER REPORT CONCERNING
ARC EQUIPMENT CORP. MODEL 4050-1.
W.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR.53 May 22, 1958
ABSTRACT: The Aro Model 4050-1 anti-balckout valve has been rejected due to a
ruptured diaphragm during endurance tests, in conformance with para. 4.3.2.i of
MIL-V-9370 A (ASG).
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1958 TEST AND EVALUATION OF AN!TI-BLACKOUT VALVE,
Zabelicky, R.J. & F. Gollub
MODEL 19400 MANUFACTURED BY THE FIREWFL COMPANY
May 29, 1958
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR55

ABSTRACT: The Firewel Model 19400 anti-blackout valve has been rejected due to
lack of conformance with para. 4.4.1.2. - Trip Acceleration, MIL-V-9370 A (ASG)
after having been subjected to the endurance tests specified in para. 4.3.2.1.

1,782
Zabelicky,

R.J.

& F.

Gollub

1958

ANTI-BLACKOUT VALVE (SCOTT AVIATION CORP.

MODEL 7050-2)
(U.S. Naval Air Development Center,

Johnsville,

Pa.), NADC-MA-LR60

August 13,

1958

The Scott Model 7050-2 anti-blackout valve has been rejected due to
ABSTRACT:
lack of conformance with para. 4.4.2.1, MIL-V-9370 A (ASG) - Pressure Output,
after having been subjected to the endurance tests specified in para. 4.3.2.1.

1,783
1958 ANTI-BLACKOUT VALVE; LETTER REPORT CONCERNING
Zabelicky, R.J. & F. Gollub
ARO BQUIPMENTr CORP. MODEL 4050-1 (14084-5), SERIAL NO X1O1
NADC-MA-LR63) Aug. 19, 1958
(U.S. Naval Air Development Ceater, Johnsville, Pa.

The Aro Model 4050-1 (14084-5) Serial No. XlOl anti-blackout valve
ABSTRACT:
has been rejected due to lack of conformance with para. 4.4.2.5 - Recalibration,
of the specified
of MIL-V-9370 A (ASG), after having been subjected to all
individual tests.

1,784
1958 TEST AND EVALUATION OF ANTI-BLACKOUT
Zabelicky, R. J. & F. Gollub
VALVE, MODEL 19400, MANUFACTURED BY THE FIREWEL COMPANY.
NADC-MA-LR70
(U. S. Naval Air Development Center, Johnsville, Pa.)
November 12, 1958.

.

..

The Firewel Model 19400 anti-blackout valve has been rejected
ABSTRACT:
due to lack of conformance with para. 4.4.1.2 - Trip Acceleration, of MIL-V9370 A (ASG) and para. 4.4.2.1 - Pressure Output, after having been subjected to the endurance tests specified in para. 4.3.2.1.
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Zabelicky, R.J. & F. Gollub 1958 ANTI-BLACKOUT VALVE, MODEL 7050-2 MAUFACTURED
BY SCOTT AVIATION CORP.; TEST AND EVALUATION OF.
J.S. Naval Air Development Center, Johnsville, Pa.) hADC-MA-LR69 Nov. 12, 1958
'ABSTRACT:
This report includes the procedures and results of qualification
tests performed on the Scott Model 7050-2 anti-blackout valve in accordance with
the tests required by MIL-V-9370 A (ASG).
Conformance to this specification is
indicated by compliance with the tests specified in para. 4 and it is recommended
that the valve be entered on the Qualified Products List.

1,786
Zabelicky, R.J. & F. Gollub 1959 ANTI-BLACKOUT VALVE, MODEL 4050-1, MANUFACTURED
BY ARO EQUIP•ENT CORP.; TEST AND EVALUATION OF
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR93 Oct. 9, 1959
ABSTRACT: This final report includes the procedures and results of qualification
tests performed on the Model 4050-I anti-blackout valve manufactured by the Aro
Equipment Corp. in accordance with the tests required by MIL-V-9370 A (ASG).
Conformance to this specification is indicated by compliance with the tests
specified in para. 4 and it is recommended that the valve be entered on the Qualified Products List.

1,787
Zabelicky, R.J. & F. Gollub 1959 ANTI-BLACKOUT VA.LVES, MODELS 10050 AND 12800,
MANUFACTURED BY THE ARO BQUIPMENT CORP. ; FINAL REPORT ON TEST AND EVALUATION
OF.
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-LR94 Oct. 9, 1959
ABSTRACT: This report includes the procedures and results of qualification
tests performed on Models 10050 and 12800 anti-blackout valves, manufactured by
the Aro Equipment Corp. in accordance with the tests required by MIL-V-9370 A
(ASG).
Conformance to this specification is indicated by compliance with the
tests specified in para. 4 and it is recommended that the anti-blackout valves
be entered on the Qualified Products List.

1,788
Zabelicky, R.J. & R.Z. Snyder 1961 TEST AND EVALUATION OF ANTI-BLACKOUT VALVE
MODEL 19400, MANUFACTURED BY THE FIREWEL COMPANY
(U.S. Naval Air Development Center, Johnsville, Pa.) NADC-MA-L6043 Jan. 3, 1961
ABSTkACT: This report includes the procedures and results of qualification
tests performed on Model 19400 anti-blackout valve, manufactured by the Firewel
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1960 A HEAD CIRCUMFERENCE
Zeigen, R. S., M. Alexander, E. Churchill, et al.
SIZING SYSTEM FOR HEU4E' DESIGN
(Wright Air Development Division, Aerospace Medical Division, WrightProject 7222, Task 71749 WADD TR 60-631.
Patterson Air Force Base, Ohio)
December 1960 ASTIA AD 251939
ABSTRACT: A system for the sizing and design of rigid and semi-rigid'helmets
based on a single key kimension,, head circumference, is described.
Anthropometric, data largely obtained in the 1950 survey of Air Force flying
personnel were analyzed. The three sizing programs discussed in terms of
tabular data are also referred to in terms of headforms or three-dimensional
These programs are a Six-Size Program based
representations of these data.
on mean values, a Three-Size Program based on mean values, and a Six-Size
Program for helmet liner problems.
This report includes an account of the historical development of sizing
systems, programs, and resultant headforms in the Air Force; a detailed
statement concerning the designed rationale and statistical concepts used;
comprehensive tables needed by the designer for all sizing programs discussed;
a statement as to sculpturing techniques and'problems; and a comment on preliminary
validation results and on the overall design-material-sizing concept.
Appendices include a glassary of significant terms, demcriptions of selected
head and face dimensions, a detailed discussion of statistical concepts and
formula referred to in the report and tables of comparazive Four- and SixSize Programs based on the key dimensions head length head breadth.

1,790
PSYCHOLOGIC FACTORS IN ESCAPE.
1957
Zeller, A. F.
J. Aviation-Med. 28:90-95, Feb. 1957.
ABSTRACT: The ejection sequence begins with perception of the situation, involves
a decision as to the action to be taken, and is followed by the initiation of
It can serve as a vehicle which can be u~ed to analyze the various
the action.
steps of the entire ejection procedure in

variables which affect the indiV-dual

t

terms of the important psychologic

s beha-io- duri-ng thisprocedure.

The first step in the decision to initiate the ejection procedure is dependent
One other consideration which is important
upon recognition of the emergency.
aircraft i.o adequate knowledge by other
,.-Jri-place
in the decision to eject in
the pilot.
by
crew members of the action being taken
/

-
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Difficulties -during ejection include unfatliarlty with ejection equipment and
loss of consciousness or perspective after ejection. The general feeling of
confidence a pilot has in the basic equipment which he is flying and in his
ejection equipment cau be spoiled by adverse criticisms.
One of the best preparations for an ejection should be an actual previous ejection
Somewhat less critical training experinwhich the pilot has been successful.
One other
ience is obtained from rho ejection tower, demonstrations and lectures.
flying
total
over-all factor associated with ejection escape is the pilot's
This to a great extend reflects his background and maturity as a
experience.
pilot.

1,791
A NEUROSURGICAL AND MULTIPLE PURPOSE MONKEY CHAIR.
1952
Ziegler,'J. E.
J. Lab. f Clin. Med. 40:484-485

1,792
Ziegler, R. B., N. M.
FLEXIBLE COCKPIT
of the Aerospace
Beach-, Fla., May

THE ROLE OF A
1960
Burns, J. Lazo, & E. C. Gifford
(Paper, 31st Annual Meeting
IN HUMAN ENGINEERING RESEARCH.
Medical Association, Americana Hotel, Beal Harbour, Miami
9-11, 1960)

-

3,045

-

RESTRAINT, PROTECTION. AND
EMERGENCY ESCAPE SYSTEMS
ANONYIOUS

1,793
Anon.

AIR CARGO AND TROOP SEAT EQUIPMENT.
Michigan)

(Oro Manufacturing Co.,

Adrian,

1,794

Anon.

ESCAPE BY PARACHUTE AT HIGH SPEEDS

( Air Technical Intelligence Center, Wright-Patterson AFB, Ohio)
F-TS-7321-RE,

ASTIA ATI 160 665

ABSTRACT: With flight speeds of 500 km per hour, it has become necessary to
find a way to enable the occupants of a plane to bail out without being thrown
against the airplane's superstructure.
A gas explosion is the simplest source
However, the comof energy to react quickly and powerfully in seat ejection.
bustible mixture has to be proportioned to produce a force that will push the
piston fast enough to eject the seat yet without exceeding a speed the human
body can endure.
The experiments on seat ejection and a description of the

ejection seat are presented in this report.

1,795

Anon.

n.d.

STATIC AND DYNAMIC TESTS OF A TYPICAL T"•ANSPORT PILOT'S

(Naval Air Material Center)
SEAT INSTALLATION FOR A 40 G CONDITION.
Rept. No. ASL NAM 24102, Part 11 and Part I

1,796

Anon.

1943

EFFICIENCY THROUGH COMFORT Flight :646-7 Dec.

9,

1943

3,046 -

-

1,797
SOLE CONSIDERATIONS ON STRATOSPHERE FLIGHT (Einiges Ueber Den
1943
(Air Documcnts Division, T-2 AMC, Wright Field,
Stratosphaerenflug)
Ohio) F-TS-2029-RE, ASTIA ATI 19023

Anon.

ABSTRACT: The advantages of stratospheric flights and its effect upon aircraft
Airborne personnel can operate safely without
and personnel are reviewed.
Operation in altitudes above 12 km is
ocygen up to an altitude above 6 km.
considered very dangerous; thus,.pressurized suits and cabins are employed.
Heating and airing of the cabin are discussed.

1,798
1944 CATAPULT SEAT IN THE TA. 154
Anonymous,
Report No. 20.009. Part 2. 1944)
(Focke-Wuilf,
R.A.E. Translation No. 54',

1,799
Anonymous,
!944 SEAT EJECTION EQUIPMENT FOR THE DO. 335
(Dornier Report 3240. June 1944)
R.A.E. Translation No. 55

1,800
Anon.

1944
THE SHOULDER HARNESS.
Air Surg. Bull., 1(10):8-9

ABSTRACT: When the seat belt alone is used many fractured skulls and cervical
injuries result from belly landings since the flyers hcad is thrown forward
against the cowling'or other seat.
The shoulder harness prevents forward
motion.
In 234 cases of crash landings in which the personnel wore shoulder
In a group of 16
harnesses, 175 were uninjured, 40 were hurt and 3 killed.
not using the harness, all were injured and one died.

1,801
Anon.

1945
ANTI-G SUIT FOR FIGHTER PILOTS.
Flight and Aircraft Engineer, 47(1881):37, Jan.

1945.

ABSTRACT:
As early as 1945, Americans at Wright Field developed the Berger
G-2 suit, consisting of 5 air cushions for the stomach, thigh and calves, to
protect pilots against effects of excessive "positive g" during violent
maneuvers.
A short note about experiments and some particulars added.

/

/

-

3,047

-

1,802
Anon.
J.

1945
THE G-SUIT:
Aviation Med. 16:45-46

NOTES FROM TILE AIR SURGEONS OFFICE.

ABSTRACT: The earliest workable G suits were developed by the Canadian and
the Australian air forces, followed closely by the U.S Navy. The AAF,
experimenting with the Navy suit, modified and adapted it after extensive
tests on the centrifuge at th6 Aero Medical La 6 ., Wright Field, and evolved
the present suit now standard for the AAF.
The G-3 suit consists of a series of 5 air bladders positioned over the'f
soft tissue areas of the calves, thighs, belly.
WVaen inflated, the air
bladders tense the inelastic cloth of the suit, exerting pressure upon the
body to keep the blood from flowing downward rapidly and to force it back toward the heart.
The suit makes use of the "exhaust"
instrutie.L

compressed air from the aircraft's vacuum

cnctirgu
...
to the Dump through a light-weight value which

als'obNpplies air pressure to the jett~sonable gas tanks.
fhis valve automatically inflates the suit in two seconds when the G force exceeds 2 G and
empties it when the G force returns below two, giving the suit a pressure of
I pound per square inch per G above 2 G.

The flier

needs only 'to plug

the suit into the air line when he gets into the cockpit.
automatic.

The rest is

Although Lheoretically, the suit offers an extra tolerance of 1.9 G,
fighter pilots wearing the suit have never reported a complete blackout,
regardless of tne violence ot any combat maneuver experienced.

1,803
Anon.

1945
SUMMARY OF REPOR'S ON THE DESIGN AND TESTING OF CATAPULTING PILOT'S
SEAT IN THE SWEDISH J-21 AIRPLA:NE.
(Kungl. Flygforvaltningen Materielavdelnirigen, Stockholm)
Translated as Appendix 19 to Lovelace, W. R., E. J. Baldes, & V. J. Wulff,
The Ejection Seat for Emergency Escape from High Speed Aircraft, ATI No. 7245

1,804
Anon.
(U.S.

1946
Navy,

ANNOTATED BIBLIOGRAPHY ON HUMAN FACTORS IN ENGINEERING DESIGN.
BuMed & Surg.)
February 1946

-3

01-48

-

1,805
Anon.

1946
DESIGN DATA FOR PILOT EJECTION SEAT AND CATAPULT-APPENDIX 3
(Wright-Patterson Air Force Base, Ohio)
M.R. TSEAC1l-4534-7-2, Add. 1.
I May 1946.
ASTIA ATI 12725

ABSTRACT:

This publication

lists

the specifications

that must be met by the

designer of the pilot ejection seat and catapult.

1,806
IMPACT ABSORPTION MATERIAL
1946
24 May 1946,
All American Aviation Magazine.

Anon.

Anon.

1946
INTERNAL VIBRATIONS EXCITED IN THE OPERATION OF P9RSQNNEL EMERGENCY
ESCAP. CATAPULTS'
(Frankford Arsenal, Philadeiphti,
Pa.)
Memo. Rept. No. Mr-340
Nov. 26, 1946
ASTIA AD 51 792

1,808
Anon'.

1947
Abstract:

AEROMEDICAL RESEARCH
Bulletin of U. S. Arr.v Medical Dept.

7(3):256-257,

Mar.

1947

ABSTRACT:
Brigadier General Malcolm C. Grow, the Air Surgeon, has stated the pro
blem of aeromedical research by reviewing sovrc of the projects we must accomplish
within the near future.
The object of rcsearch in aviation medicine is to keep
pace with aircraft design.
Jet and rockct propulsion permit us to reach altitude
hitherto impossible with reciprocating enginec,
ind they create urgent problems o
human physiology which Vie must solve if these aircraft are to -)e manned.
The
first
of these has to do with acceleration and deceleration.
Pilot escape at hig
speeds is another problem.
Intense temperatures is still
another problem to be
solved by aviation medicine personnel.
(CAR1)

1,809
Anon.

1947 CRASH INJURY RESEARCH--Reverse Seating in Transport Aircraft &
The Case for the Backward-Facing Seat.
(National Research Council, 2101 Constitution Ave. Wash. 25, D.C.)

1,810
Anon.

MASUREMENT OF TilE LOADS REQUIRED TO BREAK COXERCT,.,
1948
OF THE n.UIdN BOFY
AVIATION SAFETY BELTS AS AN INDICATION OF inn .ILITY
13
i 1 ,o iute)
Research
Medical
(Naval
TO WITHSTAND HIGH IMPACT IORCES.
Rept. No. 12

1,811
Anon.

1948
PILOT SEAT AFFORDS QUICK
Oct 18. 1948
Aviat'ion Week. p. 9.

15G EJECTION

1,812
Anon.

AHIA.ID OF THE ---- S.
194,!
The Aropi,,ne, 76(1976):444, 22 April

1949

Particulars of the P-1 protective helmet, evolv,,d Iv. the A,'ro-',dical
ABSTRACT:
Weighing, only 2 lb., th e P-I hieliet offers proLaboratory at Air Mat. Comr.
tection against projectile fragmentation, ,crashes and injuries while jettisoning.

1,813
Anon.

1949
EJECTION SEAT STUDY REPOR7 FOR AV'G 19.9 -;.1AY 1936 ON
EJECTIONS AND BAILOt`TS
(Naval Aviation Safety (:enter, Norfolk, Va.)

ABSTRACT:
The increasing ejection rate per 'nit :oirs flown and an increising
number of these units 1lown indi'katt'd a steidy mo*nt ug of thle treq•,n:yv if
ejections.
There is a pronounced re li ionsh p bet,'.'.'n sy" ,e' ul o o4 tions
and altitude.
The relationship
-t'w'ecn alt itide and s.c ';t t.. l, eV
on
becomes apparent at 5000 it and ej'octie':
be( mx-e ink rca ;in',i
y h-.-asrd,,.
Os
the altitude decreasesq below thin Iei ht
The m-'.in ,,itit ,me at
' ih
e> c,tions occur did not increase durini the p,'riod covu'r,.d Q. thim s;t.'v.
In
terms of roach num:ber, M - 0.70 is the be,'nnin' at the
riticaliv
dim.'eroas
7one for ejections.
Ejeoting from the
mI', FXt, and TV n'del airmrm:t is
significantly more dangerous than eject ing; from; th- 121i .11 d FJ ,:edells.
Ujections from the swe-tA-wing F9i'
ar. no more dingerom
, than tio:,e I re'7 •he
straight winn'. "'OF. Eje( tions are more dan,,rous t. in hai lh tts 4•ith ,res.-.;
equipnent.
t relationship existed between altituade and in in] ;rv in bailouts (as long as irreducible
inimun is observed).
3ucess.l
iailo.ts
may
be made at lower altitudes than ejections with present eqjv'e;;t.
No
relationship existed between speed and injuries resulting fro'- b..liiouts within the speed range in which bailoŽt; are m'.iuc.
The l-eon
;'ed at wl, ýh bailouts are made is suh'tanti, 1ily slower tL.fn the mean speed at which ejections
are mride.
Bailing out from the F-4U model aircratt
is sig;nitiantly more
dangerous than bailing out of AD and SNJ models.

4.

//
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1,814
Anon.

1949
Aeronautics,

ABSTRACT:
The
early days and
ejections made
24-7-1946 and

EMERGENCY EXIT.
London (trilingual edit.) 31:94,

95,

97,

and 98

article deals with the emergency equipment introduced in the
with the mechaqism of the Martin-B.-ker ejection seat.
Live
at high speed with the Martin-Baker ejection seat between
17-7-1948 are tabulated.

1,815
Anon.
1949
HANIDBOOK OF H17MIAN ENGLN7EERING DATA FOR DESIGN ENGINEERS.
( Office of Naval Research, Special Devices Center) Tech. Rept. SDC-199-1-1.
December ¶,
1949

1,816
Anon.
1949 SYNOPSIS OF THE AFRO MEDICAL ASPECTS OF JET PROPELLED AIRCRAFT
(Aero Xedical Lab., Air Materiel Cormand)
January 1949.
ASTIA ATI 56,134

Ai;'Z;i C'.C7:
Brief reviews of recent developments and current practices are
prcskn:td on the following subjects:
requirements and equipment, decompression
sicknss, cabin press'irization, explosive decompression, long term positive
and nv:;ative acceleration, pilot's
pneumatic suit for positive acceleration,
cockpit design and temperatures, flight instruments, psychological limitations,
sound problems, the ejection seat, protective helmets, wind-blast protection,
and vision.
Future research will be concerned with protection under emergency
conditions in a vacuum, etc.

1,817
Anon.

1950
DZTERNI.•E

PILLOT EJECTION SEAT BEING T.iSTED AT SUPERSONIC SPEEDS TO
TS LiMITAiIONS.
T~chn. Daitn Digest, 15(3):9, March 1950.

ABSTRACT:
To find out the speed limitations of the currently used USAF
pilot ejection seat, AmC-Northrop Aircraft engineers have created a system
which propels an F-89 ejection seat along a track at speeds up to 1100 mph.

-

3,051

-

1,818
Anon.

1950
SAFETY BELTS AND HARNESS.
National Safety News 60:98, 102, March 1950.

1,819
Anon.

1950
SPECIAL VALVE IN LRITISH G-SUIT.
Aviation Week, 53(8):28
Aug. 21, 1950

ABSTRACT: Hymatic Engng. Corp. and R.A.F. developed an improved "anti-g-valve",
to diminish the influence of acceleration forces on human organs, e.g. blood
circulation, when maneuvering with high-speed aircraft, now tested in de
Havilland Venem and in the Spitfire.
The problem of the compressed air supply
was solved with this valve.

1,820
Anon.

1951
ESCAPE
Air University Quarterly, 4:37-39,

Summer 1951

L,821
Anon.

1951
EXCERPT FROM 'THE DAINGEROUS SAFETY BELT"
Scientific American, Vol. 184-185, Dec. 1951.
P. 36.

ABSTRACT:
When an airplane crashes, the safety belt that passengers are
required to fasten around their waists may become a deadly hazard.
A
British physician named Donald Teare examined 28 victims of a crash at 'the
London Airport and found that 16 of them were killcd by chest and abdomen
injuries resuiting from acute flexion of tile body over the safety belt.
Eight of the victims had suffered a rupture of the aorta- an extremely rare
injury, almost never found except in plane accidents.
One of the two survivors of the crash was tlite stewardess, who was in the
tail
of the plane, apparently the safest spot.
Teare urged, as ma•ny others
have proposed, that the passenger seats in planes be arranged to face the
rear of the plane.
The specific injuries that killed most of the victims of
the London crash, he said, might have been avoided if the passengers "had
been seated with their backs to the engine and supported by cushioned upholstery.

-

3,052

-

1,822
1951

Anon.

FITNESS FOR IDTY.

Flight, 59(2192):104-107;

25 Jan., 1951

Survey of the work of the R.A.F. Institute of Aviation Medicine
ABSTRACT:
now. On the improvements of ejector-seats,
at Farnborough from 1939 till
g-suits, pressure waistcoats,
air-conditioning,
and
pressure cabins
ventilated suits and other items of specialized clothing.

1,823
Anon.

HYMATIC ANTI-CG VALVE.
1951
26 Oct.
The Aeroplane, 81(2101):563,

1951.

The New Hy.,atic Anti-C valve, when used in conjunction with a special
ABSTRACT:
anti-C suit, enables the aircrew to retain their faculties unimpaired under Gloadings as great as the airframe itself will stand.

1,824
Anon.

1951 IMPROVED PILOT SHOULDER HARNESSES WITHSTAND 38.6 G CRASHES
Techn. Dat. Digest, 16:8 Jan. 1951.

Designed to provide better protection in case of a crash, the
ABSTRACT:
new Air Force shoulder harness features increased strength of webbing
and better distribution of forces to the strongest parts of the human
The latter is,accomplished by an inverted 'V" crossing the pilot's
body.
thighs, which thus absorbs some of the pressure across the upper abdomen
encountered with the old harness.

1,825
PROBLEMS OF PILOT EJECTION
1951
Anon.
March 30,
The Aeroplane, 80(2071):378-379

1951

ABSTRACT: Summary of lecture before Roy. Aero. Soc. on physiological
aspects, trajectory and control problems of ejection-seats, which requirements are to be fulfilled.

N*

-
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-

1,826
Anon.

1951
SERVICING MEMORANDUM (STS-2973) AND TEST REPORT
(UM-29-9.04:RI) FOR SAAB EJECTION SEAT (Swedish)
Translated by F.W. Read, Royal Aircraft Establishment, Farnborough
Library Translation No. 370.
ASTIA ATI 113 968 or AD 26 614.

ABSTRACT: A number of new points of view have emerged concerning the
production of ejection seats.* Among others, an ejection velocity of about
acceleration
18 mps is desired together with retention of the earlier max.
and rate of rise of acceleration.
This performance agrees with the possibility of safe ejection at max. speed under the influence of the mass inertia
forces operating in the line of ejection.
Another more recent desirable
feature is that the acceleration is balanced so that a high finishing acceleration is obtained, by means of which a better balance is attained by means
of inertia forces and aerodynamic forces.
The higher limit of flying speed,
where there is a risk of breaking up the seat at the end of an ejection, may
then be further increased.
Concerning the calculations for free trajectory
The objectives
and safe speed se S.A.A.B. report KFB-O-110 and UM-29-9-12.
already mentioned have been allowed for in the test equipment on which these
By means of a higher testing railway
series of tests are being continued.
rig at S.A.A.B. it is now possible to test with Vo values up to 21 m.p.s.
The accelerations can, to a certain extent, be influenced by the use of
different cordite and throttling than has been so far used, although the
dimensions of the pressure chambers which may now be regarded as finalised,
can limit the possibilities; even so due allowance must be made for the
density of the charge, max. pressure, and dimensions of the cordite etc.

1,827
Anon.

1952 AF REVEALS (T-l) HIGIIGALTITUDE PRESSURE SUIT A'viation Week 57(15):17
Oct. 1952

ABSTRACT:
In the thin atmosphere above 50,000 ft a flier's lungs must be superAt 63,000
charged in order to function, pure oxygen alone being insufficient.
f t in the absence of some sort of pressure suit, blood will "boil" resulting in
Discarding earlier
body expansion to twice normal size and almost instant death.
cumbsersome patteins in pressure suits, the Air Force T-1 combines altitude protection with anti-g suit, crash helmet, earphones, microphones, oxyger, mask,
goggles, defroster and oxygen bailout bottle, The T-1 is inflated automatically
if cabin pressurization is lost. The problem of applying counter pressure to the
surface of Lhe body was solved by a new method and pilot's lungs are charged with
high-pressure breathing oxygen from the inflated suit and helmet, thus preventing
this collapse.

-3,054

-

1,828
Anonymous
1952 AIRCRAFT TYPE 29.
EJECTIONS BY CATAPULT SEAT
Translated by Air Technical Intelligence Center
Wright-Patterson AFB, Ohio
ATIC-235370; F-TS-8748/III
ASTIA AD 153 353
ABSTRACT: This report describes the circumstances leading up to an
ejection and the procedures used during several ejections.
He also
describes the injuries to personnel as a result of ejection.

1,829
Anon.
1952 NEW CAPSULE FOR HIGHSPEED BAILOUT
Aviation Week 57(4):36, July 28, 1952

ABSTRACT: A new escape developed by Douglas Aircraft Co. is discussed.
The capsule is expelled clear of the speeding plane by A rocket charge
and is stabilized in flight by three rear fins.
Forward speed is first
slowed by a small auxiliary chute decelerating from 1,100 to 300 feet
per second in about 5 seconds, then, at a safe speed, the main chute opens.
The capsule is sealed and pressurized for use in atmospheric conditions
above 50,000 ft. Fresh air is fed in "by wave motion".
Survival gear
similar to that carried in Navy life rafts is supplied.
A test run
under simulated conditions was tolerated well and without di comfort
by the test subject.

1,830
Anon.

1952
CHUTE TESTING DUMY
Canadian Aviation 25(8):62, August 1952

ABSTRACT: The need for a dumriny for testing parachutes and ejector seats,
that simulates closely the behavior of an unconscious man during a free
The requirements were based upon the
fall, was realized early in 1951.
physique of an average RAF aircrew member, the data being provided in
collaboration with the medical department of the Air Ministry and the London
University.
To reproduce human behavior during free fall from a great h ight, it was
necessary to discover the weight, center of gravity, and morient of gyration
about various axes of all bodily component~s... This data was obtained from
the dissection of about 1200 bodies of the correct size and weight.
The "GQ-Hairlok Dummy Man" consists of a steel skeleton, supporting
rubberized hair mouldings which give the correct external shape. The
components are assembled by screws.
Spring joints minimize the damage
The rubberized hair material which gives the
from excessive movement.

-3,055

-

dummy its outer shape is normally an upholstery filling.
Resilient and
durable, it is covered by a sectioned canvas suit which takes the place of
the human skin. In addition, the dummy wears a flying suit of normal
design, patterned with black and white segments to make it easier to see
during a fall.
(Journal of Aviation Medicine 23(6):631, December 1952)

1,831
Anon.

1952
HEAD-GEAR FOR SAFER FLYING.
Research Reviews NAVEXOS, p. 510, Oct.

1952

ABSTRACT: A comparatively minor head injury can cause a pilot to lose control
of his craft with disastrous results. Consequently researchers at the Cornell
Aeron. Lab. have been devoting a lot of time to devising protective helmets.
Eight different types of helmets were tested and results are given.

1,832
Anon.

1952
HOW MUCH IS GREATER FLIGHT SAFETY WORTH?
American Aviation 15(46):30, May 26, 1952

ABSTRACT:
For the air industry, the price of safer flying will be close to half
a billion dollars.
The alternative is a drastic tightening of government
controls.
Harry F. Guggenheim, chairman, presented this opinion in the second
annual progress rnport of the Foundation Committee of the Corriell-Guggenheim
Aviation Safety Center.
Lack of money has resulted in a failure to apply all
the information that is already available.
Also, traffic ground facilities;
until these are adequately provided, far stricter government regulation must be
imposed.
Mathematical calculations based on the laws of probability are showing
great promise in accident analysis, pilot performance studies, weather forecasting,
and similar fields. Anti-collision devices are also drawing attention; a combination of airborne and ground-monitored radar continues to look like the best
solution at present.
Seat strength studies are a promising area of development.
The British have advanced fire control by the innovation of suspending a large
plastic sphere filled with fire suppressant over the crashea aircraft.

-3,0561,833
1952

Anon.

SAFER AIR TRAVEL OUTLOOK BRIGHT

Aviation Week 56(20):21-22, May 19,

1952

ABSTRACT: An exhaustive survey of current aviation safety research by the
Guggenheim Aviation Safety Cente: indicates that recent progress justifies an
optimistic view for safer air travel of tomorrow. The United States, Canada
and Great BritAin together are conducting about 900 individual research projects,
costing over $50 million annually, to promote aviation safety. Some samples of
advancement in safety work are cited.

1,834
Anon

1952
A SELF-RELEASING SEAT-BELT.
Flight, (LondorO
61:767, June 27, 1952

ABSTRACT: A coupling device for seat belts so designed as to open up
automatically under excess g-ldads (under crash conditions) is described.
The inventor, Mr. J. R. Stuge Whiting of Great Britain, has applied for
patent protection.

1,835
Anonymous 1952 SHOULDER HARNESS SAVES THREE PILOTS
Aviation Week 57(15):15. Oct. 1952.
1,836
Anon.

EJECTION PROCEDURES
1953
9(12):14-15
Safety,
Flyini

1,837
Anon.
1953
EJECTION SEAT DEVELOPMENT IN SWEDEN.
The Aeroplane.
85(2209):692-694 , Nov. 20, 1953
ABSTRACT: Some information is given about the ejector seats developed
by S. A. A. B. in Sweden.
The first dummy e'ection was made by S.A.A.B. as early as January 1942
to test their model I ejection seat. A description of this seat is given
in thearticle The Mark II is a special light weight seat (installed
weight 70 lb.) which is intended for installation in the Folland Gnat.
The ejection velocities are considerable lower than the British equivalents. A drawing with installation dimensions is given.

-3,057

"

-1,838
Anon.

INTRODUCING THE BONE-BOX.
1953
Flight, 64(2341):723-724, 4 Dec. 1953

ABSTRACT:

The crash helmet reaches the L.A.F.: its purpose and capabilities.

1,839
Anon.

1953
,. New

SAVE PILOTS IN CRASHES.
63(13):206
Letter,

ABSTRACT: A description of a ihoulder harness, seat belt, and gravity
reel combination for low-level crashes is given. The safety device
was developed by F. E. Weick, director of the Personal Aircraft Research
Center at Texas A. and M. College, College Station, Texas.

1,840
1953

Anon.

SUITED FOR SAFETY.

Flying Safety,

9 (5):5.

Summary: Notes on the new T-1 altitude suit assembly are given. The suit
assembly under research for seven years at the Aero Medical Laboratory at
the Air Research and Development Command's Wright Air Development Center has
been successfully tested to sustain life at 106,000 ft. in altitude chambers.
The assembly includes an anti-g component, coummunication equipment, oxygen
Valves and regulators, a protective helmet, a visor with defrosters, and an
oxygen bailout cylinder.

1,841
Anon.

1953

SUIT FOR SURVIVAL

Flying Safety,

9 (7):

18-19

A short outline of rules to follow in making the M-4 anti-exposure
Summary:
flying suit watertight is given. The method of donning the suit is described.
Accessory equipment and special hints to aid st;rvival in water or in extreme
cold are mentioned.

1,842
Anon.

GETTING AWAY WITH IT.
1954
(initials only: C.M.L.)
MARTIN-BAKER EJECTION SEATS, MKS 2,3 AND 4.
pp 748-751, 19 November 1954.
,Flight

-

3,058

-

1,843
Anon.

IHLMET STAYS ON AT MACH 1.04
1954
Feb. 1954
31(6):100
Plastics,
Modern

Illustrated note on experimental helmet which is fitted to individual
ABSTRACT:
pilot bv' making initial plaster cast of pilot's head; material of helmet is
fibroub ;lass reinforced plastics based on polyester resin; slots are cut into
during bail-out.
crown to reduce windshock and airlift

1,844
SAFE TEST EJECTIONS MADE FROM 50 FEET.
Nov. 1954
Anonymous.
Aviation Week 61(20):64.

19,845
Anon.

1954

SAFETY BELT FIRM MAKES PLANE-AUTO BELTS.

Flying 55(6):50.

1,846
Anon.

1954
UNDERWATER CANOPY-JEISON
Flight 66(2387) :613

ABSTRACT: M.L. Aviation Co., Ltd., of White Waltham, Berks, has now developed
a mechanism, which forces the canopy open even if the aircraft is deeply submerged in water, as in the case of carrier based aircraft missing the carrier
deck and hitting the sea. This mechanism can be applied to any clam-shell type
of canopy hinged at the rear and secured aý the front by an orthodox latch.

1,847
Anon.

1954

THE WELL DRESSED AIRMAN Fligh

64(23333):500-501

ABSTRACT: From items of equipment exhibited in the station show at Farnborough
was possible to form a picture of how aircrew of the near future will be dressed
and equipped.
From the research carried out in Germany during war and in the U.I
and Great Britain, 3 methods of pressurization have emerged.
The first, cabin
pressurization, is already in every day use and is sufficient for present requir,
ments up to 50,000 ft.
The second and third methods of pressurization h ve therefore emerged.
They are
known as the partial pressure suit and full pressure suit.

The partial pressure__

suit is a garment which does not cover the whole body - ýhe feet and hands are
generally left free.
It performs its functions beapuitandl
radirect constructh
pressure to the body in much the same way as a b-suit and straitjacket which nev
theless allows the pilot full freedom of movement.
The full pressure suit is in
effect a tailored pressurized cell enclosing the whole body.

/

-

3,059

-

.1,848
DOUGLAS DESIGNS COMPACT LIGITWEI(GT EJECTION SEAT.
1955
Anon.
Aviation Age, 23(3):50-53, March 1955
ABSTRACT: A new ejection seat has been designed for the A4D-1, which
possesses a carrying skin. During ejection, the chair is automatically
loosened from the pilot. He possesses no adjustable head or foot rest.
The chair and the equipment of the pilot weighs over 50 lbs. less than the
comparable installation of the Douglas A2D-1 and F4D1 manufactured for
It withstood a dloay of 60 g.
25 g force and a 40 g crach force.

1,849'
Anon.

1955 NEW HARNESS LETS YOU MOVE FREELY.
Nov. 1955

Aviation Age

24(5):206-207.

1,850
Anon.

1955
OPERATIONAL EXPERIENCE WITH EJECTION ESCAPE SYSTEMS FROM
1 JANUARY 1949 THROUGH 31 DECEMBER 1954.'
(Directorate of Flight Safety Research, Norton Air Force Base, Calif.)
1 Aug. 1955.
ASTIA AD 72809

ABSTRACT: Current ejection escape systems provided a means for successful
escape from aircrafL in a wide range and combination of airspeeds (up to 560
knots), altitudes (500 tc 38,000 ft), and attitudes.
Improvements in design
and maintenance and greater familiarity with the operation of ejection escape
equipment reduced fatalities from 27% in 1951 to 21% in 1954.
Further reduction was believed obtainable by (1) better training of aircrew, maintenance,
and inspection persnnnel; (2) better design, maintenance, and inspection of
ejection escape systems;
(3) providing all personnel using ejection seats
with both automatic opening lap belts and automatic opening parachutes; and
(4) expeditious retrofit of in-service aircraft with improvements which have
been approved for ejection escape systems.

1,851
Anon.

1955
PROJECT DETAILS OF TED ADC AE-1407, HU.AN PERFORMANCE
LIMITATIONS IN AIRCRAFT CATAPULTII AND ARRESTING.
Bureau of Aeronautics letter, AE-14/36 of 17 Oct. 1955.

" 3,060

-

1,852
Anon.
1955 ROCKING, NOT TUMBLING, IS BAILOUT HAZARD.
Aviationlke
63(26);21-23
26 Dec. 1955
ABSTRACT: Dummy tests on sled mockup of Convair's F-102A give researchers
new design data for advanced supersonic ejection system.

1,853
Anon.

1955 TESTS AT FORD PROVIDE PASSENGER-PACKAGING INFORMATION
CEC Recordings, 9(6)
Nov. Dec. 1955.

1,854
Anon.

1956
AIRCRAFT EMERGENCY PROCEDURE OVER WATER.
(U.S. Coast Guard, 1956) CG-306

1,855
Anon.
1956 . A1LRCRAFT PASSENGER SEATS:
Engineering (London)
181(4693):19-

,

SAFETY WITH ACCELERATION OF 9G.
Jan. 6, 1956

ABSTRACT: A new type of aircraft passenger seat is described designed to
withstand an acceleration of 9 g, facing forward or aft. When forward
facing, in an emergency landing, the back of seat, which is padded, will
fold forward when struck behind.

1,856
Anonymous
Dec. 1956
ARDC SLED TESTS EJECTION IMPACT FORCE.
Aviation Week 65(24):81;83.

1,857
Anon.

1956
DEVELOPINC THE'MARTIN-BAKER EJECTION SEAT.
The Aeroplane 90(2324):141-143

"- 3,061

"

,858
Anon.

1956 DEVELOPING THE MARTIN-BAKER EJECTION SEAT.
The Aeroplane 9Q(2325):168-171.
Feb. 1956.

1,859
Anon.

1956

DOWN, BOY,

DOWN

Flying Safety

12(2):16-20.

Feb.

1956.

1,860

Anon.

1956
EJECTION EQUIPMENT FUet MACH 3
Flight (l0ndonj 70(2497):856, Nov. 30, '1956

ABSTRACT:

An ejection seat designed by Lockheed Aircraft for downward ejct
•,:
at speeds ,up to Mach 3 features:
(1) brackets to hold tI1e pilot'., hVl-et stcv.d,
and to reduce loads on the neck; (2) knee guards to prevtrt s-px_"N,
o: t01* ie-.,
with a webbing harness to restrain the arms; (3) automatic strap,, *,,prcvknt flailing of the legs; (4) fins extending beneath and beside the seat to provide
ct'
iization; and (5) an airflow deflector plate forming an "atmosphere capsule"
to
reduce transverse forces and air blast.

1,861
Anon.
1956 EJECTION' SEAT DEVELOPED FOR MACH 3 AFTER ARDC DECIDES
ON CAPSULES.
Aviation Week, 65(15):72,
Oct. 1956
ABSTRACT: A supersonic escap, ejection seat has been dcvelopcd which
is desi;,ned to permit safe esLape limits exceeding 800 kts. at sea
lvel and Mach 3 at altitude.
The levelopment comes in the face of
a decision by Air Research and Developrment Corunand to require escape
capsules incorporating protective and survival tcevices for all new
aircraft with performance exceeding o00 knots IAS and 50,060 altituvde.

1 ,862
An,n .
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1,863
Anon.

1956
ROCKET-PROPELLED EJECTOR SEAT
, Nov.
Engineering (London) 182(4734):691-

30,

1956

ASSTRACT:
A rocket-propelled ejector seat is briefly described,, designed to permiL
pilots of Convair TF 102A combat trainer aircraft to escape safely even at
emergencies near ground level,. The new Rescu Mark I seat combines a normal cartridge-actuated catapult with a rocket incorporated in the inner tube and brought
into action by the tartridge catapult.
Comparative tests with a standard M3
cartridge-actuated ejector seat indicate that rocket-propelled escape systems ensure
greater clearance from the aircraft, a reduction in the deceleration rate as the
man-seat mass is catapulted in the air, and a greatly increased "on-the-deck"
escape probability.

1,864
Anon.

1956

SEAT BELTS

Consumer Reports 21(5):212-217,

May 1956

ArESTRACT: Consiumers Union bought 39 brands of seat belts and put them through
a spries of tests devised by Cornell Acronautical Laboratory.
All but three
of Lino brands tested were designed for use by one person; the others wcre of the
seat-wide type.
Only 13 brands survived CU's initial test series.
Among the
'6

brands, judged Not Acceptable

--

two-thirds of those

tested --

were

the belts

offered as optional equipment on Chevrolets, Pontiacs, Studebakers, and Packards;
a Sears-Roebuck belt; and two Montgomery Ward belts.
Belts were tested for
fabric strength, quick-release buckles, and color fastness.

1,865
Anon.

1957
CUSHIONING THE PILOT.
Flight,
71(2518):540

ABSTRACT: Chance Vought uses a 3 ft. long stainless-steel ejection seatmncunting strap interposed be-tween the aircraft structure 'nd the seat. It is
designed to stretch several inches thus absorbing heavy-landing loads.
. seat
cushion consisting of a layer of foam-rubber padding applied to a shaped pad
made of rigid framed plastic 'which collapses under load, absorbs hard-landing
shocks.

" 30063 "
1,866
Anon.
1957
THE EJECTABLE SEAT OF THE MARTIN-BAKER MK4.
Aviation Magazine, (238):24,25,
1 November 1957
ABSTRACT: A detailed description of the ejection seat of the Martin-Baker
MK4 type is given in this article. The discharge mechanism and the
ignition is described.
Furthermore, the parachute and the opening of the
head parachute are discussed.
Several ties are fastened to the chair to
prevent the legs from moving Around during firing.
The ignition is 83 ft/sec
the maximum acceleration 20 g. The chair is 40 kilo

1,867
Anon.
1957 OPERATION'AND YAINrTE\NCE INSTRUCTIONS FOR POWDER TYPE STORES
CATAPULT (Naval Gun Factory, Washington, D.C.) Rept. no. NdF-T-30-57;
NAVORD rept. no. 5519, 16 Sep 1957, ASTIA AD-143 563

1,868
Anon.

1957 SHOCK ABSORBING SEAT REDUCES iNJURIES
Aviation Week 66(14):61.
April 1957.

Anon.

1957
TELESCOPING BOOMS STABILIZ
ARDC Newsreview, Oct. 1957, p. 4

SUPERSONIC EJECTION SEAT.

1,870
Anon.

1957 TWO GROUND EJECTION SEATS TESTED IN LIVE AND D71MY RUNS.
Aviation Week,
67(11):88,89
16 Sepltember 1957.

ABSTRACT: A 6-picture series illustratin the use of the Martin Baker
Mark V ground level ejection seat, demonstrated by a pilot of the R.A.F.
who ejected himself out of a Grummon F9F-8T with a speed of 120 Kt on the
runway.

1,871
Anon.

1957 TWO NEW ESCAPE SEATS DEVELOP D
Aviation Week 66(17):37 April 1957

-

3,064-

1,872
Anon.

1957 U. S. AIR FORCE FULL PRESSURE SPACE SUIT IS LIGHT,
Aviation Week 67(23):29, Dec. 9, 1957.
FREE MOVEMENT.

PERMITS

1,873
Anon.

1958

BANG!

YOU'RE ALIVE:

Air Clues, 13(3):66-73

Dec.

1958

ABSTRACT: This article traces the development of ejection
seats. The
name of the British firm of Martin-Baker is synonymous with
ejection seat
history and much help has been received from them in writing
the article.
The many changes in the design of the seats are not detailed
and an
outline oily of the main events is given. The article contains
many new
facts, and '1umber
of the photographs have nbt previously been published.

1,874
Anon.

1958 BIBLIOGRAPHY OF UNCIASSIFIED HUMAN ENGINEFERING REPORTS,
NAVEXOS P-1491, Jan. 1, 1958

U.S. NTDC

1,875
Anon.

1958
ENERGY ABSORPTION.
The Project Engineer (The Thermix Corp.,

April 1958)

1,876
Anon.

1958 MOUSE IN LIQUID SUIT SHOWS HOW MAN MAY SURVIVE STRESS
OF
GRiVITY IN SPACE TRIPS
Wall Street J.
8 Feb. 1958

1,877
Anon.
1959
AEROIED FACILITY STUDIES SHOCK ABSORBER SEATS FOR JET
PASSENGERS
Aviation Week 70(21):136, May 1959
ABSRACT: This brief article describes a hydraulic shock
absorber
system whereby passengers in jet transports would be able
to survive fairly
high impact accelerations.
The data from which the proposed system was
designed were obtained by Cornell Automotive Crash Injury
Research.
Two
methods of applying the shock absorbers for deceleration
are described
and seat fitting are indicated.

" 3,065 "
1,878
Anon.

AIRCREW COMFORT AND SURVIVAL
1959
The Aeroplane, (London), 96(2481):348-350,

March 20,

1959.

A general discussion is presented of control systems, equipment,
ABSTRACT:
and techniques utilized by the Royal Air Force to insure the comfort and survival
General performof its airmen in the newer high speed, high altitude aircraft.
pressure concabin
for
outlined
are
ance capabilities and operating procedures
systems, and
oxygen
systems,
control
trol systems, temperature and ventilation
aircraft
assemblies,
parachute
seats,
Ejection
pressure suits and helmets.
manufacturers
of
Names
discussed.
also
are
units
radio
dinghies, and emergency
and illustrations of various items of equipment are included.

1,879
Anon.

BACKGROUND TO BELTS: A SUMMARY OF KNOWN FACTS ABOUT A LITTLE1959
Motor,(Londj 115 (2973): 243-7.
KNOWN BUT VITAL SUBJECT.

1,880
Anon.

1959

ESCAPE FROM SIN7KING AIRCRAFT.
11 April 1959.
(5127):9C5,

British Xedical Jotrna'.

ABSTRACT: The serious concern of the Royal Navy, especially, sti7m:ulated by a
su:rvey showing that up to 1954 30%, of aircrew involved in any kind of ditchiný;
did not survive, led to research into the practicability of usin-g the ejection
In aircraft the cockpit canopy may be
seat to escape from submergcd aircraft.
If the aircraft ditches
locked and the pilot strapped tightly into the seat.
and sinks before he can open the canopy and climb out, his situation is grave.
The canopy is held fast by the differential pressure of the water, which rises
(I On.) in depth.
The pilot
by approximately one atmosphere for every 33 ft.
will have to wait until the cockpit has "flooded-up" to a differential pressuire
If the rate of sinking is disproportionatefavorable for jettisoning the canopy.
ly greater than the rate of flooding up, the anopy may cave in, or the aircrait
The physiological reactions to underwater
sink too deep for successful escape.
ejection need careful evaluation.

1,881
Anon.

ESTABLISHMENT OF THE CRITERIA FOR THE DESIGN OF A PASSENGER
1959
SEAT THAT OFFERS A MAXIMUM OF PROTECTION TO TH1E OCCUPANT IN A CASE
(Royal Netherlands Aircraft, Factories Fokker) Rept. No.
OF A CRASH.
FS-3A.

3,066 "

-

1,882
Anon

1959

ILLUSTRATION OF PROJECT MERCURY RESTRAINT HARNESS

Aviation Week

Oct.

19

1959

p.

30

1,883
Anon.
1959 MARTIN-BAKER EJECTION SYSTEM HIGH SPEED-HIGH TEST AND
EVAIJUATION (Joint Parachute Test Facility, El Centro, Calif.)
Technical rept. no. 2-59, Proj. TED no. ELC AE-5242.2; ASIIA AD 244 200
ABSTP•ACT:
Of the total of twelve t.:st flights conducted, ejection was
Successful and satisfactory in all firings.
Seat-dummy separation was
accomplished ten times, the two malfunctions resulting from interference
between seat system components and auxiliary test equipment items. The
dummy was recovered on nine t)f the ten) tests, a hardware malfunction
causing the one failure. As a result of the test program, ejection seat
function was adjudged satisfactory.
As stated by Appendix A, evaluation
of the general parachute performance was to be made on the basis of
data gathered on the free bailout facility, the maximum performance
capability required, and the effect of drogue or other component failure.
In addition, the possible use of a 28-foot para:hute and/or the integrated
torso harness was to be investigated.
In this connection, a Bureau of
Aeronautics instruction of 9 December 1958 required the employment of
the integrated harness on all tests made subsequent to that date.
The
twelve tests were conducted in three basic phases such that six were made
with the standard Martin-Baker 24-foot parachute and harness system, two
with the M4BA parachute and Naval Parachute Unit integrated harness, and
four withPioneer-NPU integraterd harness.
Minor malfunctions were
frequently encountered, but generally satisfactory, results were obtained
with all three parachute-harness assemblies.
The over-all results of the
test program conducted demonstrate the serviceability of the subject
ejection system.
(Author)

1,884
Anon.

1959 SAFETY AND SURVIVAL EQUIPMENT
Navaer 00-8- T-52, 1959

ABSTRACT:
This manual is prepared for the survival officer and the Flight
Surg:eon as a training guide with general but comprehensive coverage of the
various items of safety and survival equipment.
The write-ups for most items
list

The
1.
2.
3.
4.
5.
6.

some technical

features.

described equipments are:
Oxygen equipment
Parachutes
Safety belts and harnesses
Ejection seat
Flight clothing
Emergency protective clothing

"

3,067

-

1,885
1959 SPACE CRAFT SEATS ARE DESIGNED TO FIT PILOT.
MSV Department General Electric News Jan.. 23, 1959,

Anon.

p.

3.

1,886
Anon.

1959
UNDERWATER ESCAPE FROM AIRCRAFT
Instrument Practice, 13(3) :293.

ABSTRACT: A series of experiments made by the Ballistic Research Establishment
Measuring methods, problems and result.

1,887
1959
URETHANE FOAM PROTECTS MISSILE INSTRUMENTS
Electrical Engineering 78(l):282-283, March 1959

Anon.

ABSTRACT: Urethane foam is used to package sensitive instruments carried in the
The foam is molded into a sphere no larger
nose cone of Thor and Atlas missiles.
It prothan ah oversized basketball and withstands impacts up to 45,000 g's.
tects the equipment from vibration and shock from the launching to the time it is
ejected and returns to impact with the earth.

1,888
Anon.

1960
B-70 ESCAPE CAPSULE
Flyig, 66(4):36
April 1960

1,889
1960 EJECTION SEAT STUDY (Naval Aviation Safety Center,
Anon.
ASTIA AD-238 492
Norfolk, Va.)
June 1960,

ABSTRACT: A statistical analysis is presented showing the degree of
personnel injuries sustained during ejection fromi nisabled aircraft.
Factors analyzed include altitude, speed, seat syste2ms, attitude, and
Ejection frequency and fatality rates per 10,000
... .type ofemergency.
A comparison is made between
hours flying time are also presented.
injuries resulting from ejections and bailouts.

S...
......

. .. ..
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1,890
1960 LUNAR JOURNEY
Anon.
1(7134): 117-118,
Lancet (London)

21 May 1960

ABSTRACT: The physiological problems of orbital and space flight are briefly
(1) the typical aviation stresses of acceleration, low
reviewed, including:
barometric pressure, and temperature and humidity extremes, for which adequate
measures of protection are available; (2) prolonged weightlessness, the "breakof
is known; and (3)
phenomenon," and primary cosmic radiation, about which little
problems of lunar flight which will require further development of existing
techniques, such as increased acceleration stress, the mental strain of extended
flight, the additional radiation ha-ard of the Van Allen belts, and the necessit
for the provision of large quantities of food and oxygen.

1,8?:

PERSONNEL RESTRAINT DEVICES FOR ADVANCED FLIGHT VEHICLES,
1960
(Goodyear Aircraft Corporation) June 1960

Anon.

PART I.

1,892
ANON.

TECO PRODUCING FORM FITTING SEAT FOR 200 PASSENGERS IN JETS.
1960
Aviation Daily, 6 Dec. 1960, P. 214

Describes new "Mason Seat" (after E. Gilbert Mason, President, Teco,
SUM.'1RY:
Inc.) Form-fitting plastic contour seat with only 70 parts (500 in standard).
Has two prototype models, one 19 inches between arms for 1st class, and other
Claims will cut maintenance 90%, and costs 307. lower
17 inches between arms.
at $350-400 per seat. A first-class double seat, including leg rest, weighs 54
lbs.
The seat incorporates energy absorption and will take loads in excess of 30 Gs.
It obtains flexibility by simple forged legs which quick lock to a three-inch
Mason
tube which universally fits all track tie-downs, including wall mounts.
sassit can be removed in 5 minutes by I man.
Prototype seats have been demonstrated to Boeing, Convair, Douglas,
and some airlines.

Lockheed

1,893
Anon.

1961 AEROSPACE YEAR BOOK.
Pub. Inc., 1961).

(1961

Edition)(Wash.,

D. C.: Amer.

Aviat.

-

3,069 °

1,894
Anon.

1961 AIR FORCE TESTS CONVAIR SUPERSONIC EJECTION SEAT Aviation
Week Feb. 13, 1961, 106-107.

1,895
AT SUPERSONIC VELOCITY
1961
Anon.
(Sovetskaya LitvA, July 28, 1961, p. 3)
Prepared by: Translation Services Branch, Foreign Technology' Division,
ASTIA AD 268 072
FTD-T7-61-203/1
WP-AFB, Ohio
a Litva.
ABSTRACT: This is an article from the Russian Newspaper Sovetska
operate.
they
how
and
seats
It discusses the characteristics of ejection

1, 89t,
DYNA-SOAR EJECTION SEAT AND SURVIVAL Slbir.?
1961
(Boeing Co., Seattle, Wash.)
Rept. no. 10-81000, Rev. B to Rept. no. 10-81000, 15 Sept 1961,
AD-269 506L

Anon.

ABSTRACT: The design, fabrication, performance, and testing requirements
for a type of equipment designated Ejection Seat and Survival System is
It is designed for pilot escape and survival from the Dyna-Soar
reported.
glider in instances when a satisfactory landing site cannot be reached
or when other conditions made an attempted glider landing impractical.
(Author.)

1,897
1961 INSTRUMENTATION IBLIOGRAPHY
Anon.
(Ministry of Aviation, Gt. Brit.) 'Rept. No.
ASTIA AD 253 346

TIL'BIB 50; Jan.

1961;

ABSTRACT: This bibliography contains material on the following subjects:
general instrumentation; calibration! combustion; electrical and electronic
devices; test facilities; accelerometers; computers; displacement measurements;
flow measurement and control; pressure and thrust measurement; recording; shock
and vibration; strain gauge measurements; temperature measurement; and time
measurement.

/

-

3,070-

-- 1,898
Anonymous

1961

MICE-BEARING ROCKET LAUNCHED IN KRAKOW.

Warsaw Polish Home Service.
(translation).
11:05 GMT 11 April, 1961.
ABSTRACT: (Text) Two successive rockets of the meteorological type were
launched in the Bledowska Desert near Olkusz. One of them carried two
white mice in a special container. The first rocket, weighing 10 kilograms and measuring one and a half meters in length, rtacned the planned
altitude of 1,700 meters. The rocket traveled at a spe.d of 550 kilometers
an hour. At a certain time the first stage with the container separated
from tne rocket and landed with its passengers by a special parachute. The
animals felt well after the experiment. The next experiments are to take
place in May. The experiments, organized by the experimental aviation and
rocket technology circle of the Krakow Aero Club,

take place under the

auspices of the Polish Astronautical Society and Krakow scientists.
1,899
.961
(•artin

1rTSS. GENERAL HUMAN FACTORS CONSIDERATIONS.
Co.,

De.rier, Colo

ASD-TR-61-211, Vol.

VOLUME III.

Contract AF 33(600)42456, ASD-CR-61-14,

3; July 1961, ASTIA AD-273 005

1,900
Anon.
1961
SPkCESHIP CAPSULE
Vestnik Vozdushnogo Flota, no.

1,

1961,

95.

ABSTRACT: The Iest solution for protecting man from the effect of over-loading and appreciable angular acceleration is an anti-g force detachable
capsule. The capsule should be provided with a special device for auto-matic regulation of the position of the astronaut so that the accelerations
originatlIng during the flight will always be in a direction perpendicular
to the axis of the human body.

1,901
Anon.

1961 SUPERSONIC EJECTION CAPSULE TESTED.
Aviation Week. Mar. 20, 1961, p. 30.

Vol.

3;

" 3,071

-

1,902
Anon.
1962 DYNA-SOAR EJECTION SEAT AND SURVIVAL SYSTEM (Boeing Co.,
Wash.) Contract AF 33(657) 7132, ASTIA AD-282 004L
ABSTRACT: Military requirements, specifications,
the Dyna-Soar ejection seat and survival system.

Seattle

and design are given for

1,903
Anon.

1963 AIR FORCE ORDER MAKES SEAT BELTS MANDATORY
Aerospace Medicine 32(2):187
Feb. 1963.

ABSTRACT:
Final stage has been reached in the Air Force's concerted drive
to install seat belts in all passenger-type USAF vehicles, with issuance
of technical order No. 36A-l-6.
Effective immediately, all such vehicles anywhere in the world MLust be
provided with government-approved seat belts.
The technical order spells
out procedures for the procurement, installation, and use of seat belts
in Air Force owned or operated vehicles.
Excluded from the mandatory ruling are cranes, fork lifts, farm-type
tractors and wreckers, as the order pertains only to ground vehicles which
are capable of carrying passengers.
These include everything from ambulances
to snowplows, buses, cargo and dump trucks, and tractor-trailers.

1,904
Anon.

1963 DROPPING THE CARGO WITHOUT A P;ARACH1rTE
(Translation Services Branch, Foreign TPctcnology Division, WP-A•F,
Ohio)
FTD-TT-62-1842/1 Feb. 15, 1963 (Polish Periodical, Prz,,[ •d
Technicznv, Nr. 14,' 19 6 2 ,,p.
2) ASTIA AD 406530.

A:'STRAC :

A sp ccial device

It

in

'is

made

for this purpose was dc> iýncd

form of a sphere

consisting

of

several

infla-,d

th•.
r..

VSSR.
'n
er

layers lined with a layer of porous rubner.
The splhr¢v
ra
c,'_da"n
various shock-sensitive instruments or glass vessels witi;• i.dic;:ncs
are to be dropped from aircraft.

wh ich

This device finds an ever increasing applicat ion in tih Sovicyt
•o
in
dropping medicines, surgical instruments, spare parts for rachine• , and
other objects on predetermined places.

" 3,072

-

1,905
Anon.

1963
The Dail!

UP---UP---UP RIDES
Oklahoman, May 8, 1963

AISTRACT:
Up)-u -up rides a 220 lb. dur.y in the co-pilot's seat from a B-47 ji
houmhe;' during an ejection test Tuesday at Tinker AFB.
The -)r fouce has, given
Tinker technicians the job of ironing out problems encounteL,'
in the ejection
equipment.
What takes place when a pilot ejects can' be 'seen in the dummy's ri(
He comes out of the plane at lower left, arch'es over and flies through the air
l,ands in a heap.
Big difference i.s, pilots use parachutes to let them down ea!
,(AUTHOR)
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