history

of

the

OFFICE OF
AEROSPACE
RESEARCH

SANUARY-JUNE %sr@ D«
U

Jul g i
=




Z @
Que*

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



gy

;
§
:
£

HISTORY OF THF
OFFICE OF AEROSPACE RESEARCH

January - June 1966

Volume 1

Historical Division
Office of Information
Office of Acrospace Research
Arlington, Va.

1967




ey e

Lipart e ¢

R

e

o o

ol
ek

e
gren

<

i

k-

6

S BT R . P R PR SR T e o s

FOREWORD

Because science and the administration of acience sometimes do
rot lend themselves conveniently to six-month historical segments,
there has been no attempt to give a deteiled and comprehensive survey
of all the activities of the Office of Aerospace Research (0OAR) dur-
ing this reporting period. Instead, for the period January through
June 19G6, the OAR Historical Division has concentrated on a survey
of administrative highlights of the Headquarters and on specific
management aspects of the OAR scilentific program and research admin-
istrstion.

In order to cover fully the history of 0AR's subordinate units
and their scientific programs, the Historical Division will from time
to time issue special historical monographs covering the complete
administrative history of one of the OAR units or a major scientific
program in one of the laboratories.

None of che chapters included in this volume could have been
prepared without the cooperation of many members of the 0AR staff,
who have supplied documentation and answered questions. Although
there 18 no room to menticn everyorn by name, their assistance i3

gratefully acknowledged by the Historical Division.

Robert F. Phillips

Chief, Historical Division
Office cf Information
October 1967
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25 January 1966

25-26 February 1966

30 March 1966

5 April 1966

5-7 April 1966

18 April 1966

CHRONOLOGY

Dr. Hans T, P. von Ohain, Chief Scientist at
the Aerospace Research Laboratories (ARL),
received the Goddard Award from the American
Institute of Aeronautics and Astronautics
(AIAA), The award, named in honor of Dr.
Robert H. Goddard, the rocket pioneer, 1is
given to persons who have made a brilliant
discovery or a serles of outstanding contri-
butions over a period of time in the engineer-
ing 3cience of propulsion or energy conversion,

The Scientific Advisory Group (SAG) devoted its
meeting, held in Los Angeles, Calif., to the OAR
role in limited war, with the emphasis, of course,
on Southeast Asia.

For the first time a single booster (Atlas) was
used to place two separate scientific satellites
(OV1-4 and OV1-5) into two different orbits. The
two satellites rode intc space in the nose cone
of the Atlas, but each carried its own solid-fuel
rocket for the second stage of its journmey into
orbit.

First Office of Aerospace Research (0OAR) Research
Applications Conference held in Washington, D. C.
The conference was held to acquaint senior govern-
ment officials in Washington, D, C., srea with
research and development contributions made by OAR
to the Air Force and other Department of Defense
(DOD) agenciecs.

The Scientific Advisory Board (SAB), holding its
meeting at the U.f., Alr Force Academy, Colorado,
also concentrated on Southeast Asia limited war
problems and OAR's role in that field.

The National Academy of Sciences and the Natiomal
Research Council named fifteen outstanding young
scientists to participate during the next academic
year in the Postdoctoral Research Program sup-
ported by the Air Force Office of Scientific
Research (AFC3R). This program, now in its sixth
year, provides young iunvestigators of superior
ability with special opportunites for advanced
study and fundamental research in areas of the
natural and applied sciences which are of particu-
lar importance to the Air Force as sources of
future technology.

vii
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22 April 1966

15 May 1966

20 May 1966

1 June 1966

6 June 1966

9 June 1966

10 June 1966

The OV3-1 satellite was launched from the Western
Test Range, by a Scout booster, into a near-
perfect orbit. The satellite measured the ener-
getic charged particle environment in the near-
earth space,

With the launching of the National Aeronautics
and Space Administration's (NASA) NIMBUS C from
Vandenberg AFB, the Air Force Cambridge Research
Laboratoriee (AFCRL) began evaluating the new
experimental infrared system aboard NASA's newest
weather satellite, The NIMBUS C will take high
resolution infrared nighttime pictures from its
600-mile circular orbit. AFCRL was one of seven
key stations (from among 150) chosen by NASA and
the Air Force for this evaluation program, Its
Meteorology Laboratory's Automatic Picture Taking
(APT) equipment has been modified to accommodate
transmissions of infrared photegraphs to be trans-
mitted by NIMBUS C.

Headquarters Office of Aerospace Research and the
Alr Force Office of Scientific Research began
moving from Washington, D. C. to their new loca-
tion in Arlington, Virginia. The move took place
over a nine-day period.

Lt Col John J, Apple, formerly with Hq OAR's
DCS/Plans & Programs, assumed command of OAR's
Patrick Field Office upon the retirement of
Lt Col Augustus F, Williams, Jr.

AFCRL established a new West Coast office at the
Space Systems Division, El Segundo, Callf, The
office has the organizational status of a labora-
tory. The rew office will provide consultation
service to the Space Systems Division and Ballistic
Systems Division, and for the deputy commander of
the Manned Orbiting Laboratory (MOL) progrem,

Colonel Robert E. Fontana, ARL Commander, received
the Legion of Merit for his significant accomplish-
ments at ARL,

The OV3-4 satellite was successfully orbited, by a
Scout booster, from Wallops Island, Va. The exper-
iment, provided by the Bioastronautics group of the
Alr Force Weapons Laboratory, explored spectral and
depth dose measurements in the inner Van Allen
radiation belt.




15-22 June 1966

16 June

20 June

22 June

23 June

1966

1966

1966

1966

ix

The Eleventh Science Seminar of the Air Force
Cffice of Scientific Research was held in
Albuquerque, New Mexico., "Challenge and
Promise: Emerging Concepts in Basic Research"
was the theme of the seminar. Although AFOSR-
supported, it was held with the cooperationr of
the University of New Mexico and the Air Force
Systems Command's (AFSC) Special Weapons Center
at Kirtland AFB, New Mexico, The seminar was
dedicated to the memory of Dr. W. Randolph
Lovelace 11, late president of the Lovelace
Foundation for Medical Educstion and Research,
who died in the crash of a private airplane in
December 1965.

Colonel Paul G, Atkinson, Jr., Deputy Commander,
ARL, replaced Colonel Robert E. Fontana as ARL
Commander, upon the latter's assignment to the
Air Force Institute of Technology (AFIT) as
chief of the Electrical Engineering Department.

The Office of Aerospace Research was awarded the
Air Force Outstanding Unit Award for exception-
ally meritorious service from 1 April 1964 through
31 March 1966. The personnel of OAR were cited

- for conducting a "vigorous and dyramic research
program . . . which resulted in a vastly improved

research capability to meet the technological re-
quirements of the Air Force" in the years ahead.

AFCRL launched a 26-million-cubic-foot-balloon,
twice the size of any previous balloon, from
Holloman AFB, New Mexico. The balloon system

at the time of launch stood 815 feet above the
ground (Empire State Puilding - 1250 feet), and
was designed to test NASA's Voyager Mars landing
capsule,

Captain Jemes T. Neal of AFCRL's Terrestrial
Sciences Laboratory and Major Robert M, Detweiler
of ARL's Solid State Physics Research Laboratory,
were cach presented one of the Air Force's five
Research and Development (P&D awards by Air
Force Chief of Staff John P, McConnell, Captain
Neal received the award for his research on dry
lake beds suitable for aircraft emergency land-
ings. Major Detweiler received his award for
condacting research which added substantially to
the present knowledge of the defect structure of
semiconductors and for experimental techniques
that have been universally recognized.
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MISSION, ORGANIZATION, AND RESOURCES

Although there were no major changes in either the mission or
in the human and material resources of the Office of Aerospace Research
(0OAR) during January through June 1966, & new statement of OAR's over-
all mission, with some modifications, was issued. The Command still
continued to exercise management responsibility for the Air Force research
program and for a few areas of Air Force exploratory development. OAR,
as in previous reporting periods, accounted for only a fraction of one per-

cent of the total Air Force manpower and fund allocations.

Misaion and Organization

The previous overall mission statement of OAR, that of 13 August
1963, spelled out OAR's mission in the following terms:1

(1) To conduct and support research in those areas
which offer the greatest potential for providing new
knowledge essential to the continued superiority of the
Air Yorce operational capability.

(2) To conduct and support specifically assigned
exploratory development efforts.

In the new mission statement, OAR was:

(1) To conduct and support research which is
relevant to Air Force interests and in those areas
where new knowledge is essential to the continued
superiority of the Air Force operational capability.

(2) To conduct and support specifically essigned
exploratory development efforts.

LorR 23-18, 5 April 1966.

A
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(3) To insure the effective dissemination of
research results to those responsible for the devel-
cpment of improved aerospace technology, weapons,

. equipment and operations.2

While it could not be classified as an organizational change, OAR
assumed additional responsibilities, in January 1966, when the National
Sonic Boom Evaluation Office (NSBEO) came under its jurisdiction as a
tenant unit. The Office was set up under the White House Office of Science
and Technology to organize and monitor an overall program of applied research
and development, including field surveys, laboratory investigations, and
community overflights, that would provide the basis for predictions of public
reactions to sonic booms generated by future commercial supersonic tramsport
aircraft. Actually, the Secretary of the Air Force designated CAR as the
agency responsible for program technical guidance of the sonic boom program
in late 1965. Then, in December 1965, the USAF Director of Development, in
a letter:to Brig. Gen. Ernest A. Pinson, OAR Commander, spelled out OAR's
areas of responsibilitie3,3 The costs entailed in OAR's contribution to the
sonic boom program were to be paid by the Federal Aviation Agency (FAA). OAR

was expected to contribute as follows:

a. OAR should clarify and state requirements for
resegrch and studies.

b. OAR should assist in the evaluation of proposals
for the performance of investigations, preparation of
reports, and the acquisition of equipment.

c. OAR would administer funds provided by FAA for
support of the program. Funds allocation would be coor-
dinated through the program executive management.

d. OAR would procure and support proposals that had
1 been received, evaluated, anc approved for purchase.

e
! AFR 23-18, 13 August 1963.

3Ltr, Brig Gen Andrew J. Evans, Jr., Director of Development, DCS/R&D
' to Comnander, OAR, 21 Dec 65, subi: "OAR Participation in the National
' Program for the Evaluation of Public Reaction to Sonic Boom,"

T,
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e. OAR should supply cr nominate project scientists
and engineers to moritor research grants or contrscts.

f. OAR would secure and coordinate transmittal of
reports based on grant or contract efforts or internally
produced communications regarding the status of the pro-
gram.

g. OAR wculd provide advice and consultation on
scientific and technical problems and wouid assist iz
the acquisition of expert assistance and opinions with
regard to public information claims and insurance.

h. OAR would monitor and provid: fund suthorisation
for travel of personnel engaged in business relating to
the national sonic boom progrem. Personnel selected for
travel will be coordinated through USAF's Director of
Davelopment.

i. OAR wouli maintain records that would account
for all funds expended and the use made of resources
obligcted to this task. .

j. OAB would provide those resources necessary to
accomplish those functions within the constraints im-
posed by limitations of time, personnel, and funds.4

To assist OAR in performing these functions, USAF BSD requested that
the Air Force Oifice of Manpower and Crganization (AFOMO) raise the man-
year ceiling of OAR for the durstion of the sonic bocm task. As an initial
increment it was recommended that the manpower ceiling be augmented for the
perind of 1 January 1966 tuv 31 December 1966. These recommencations were
carried out by AFCMO. In addition, the USAF Director of Procurement rec-
ommended an extension of the man-year allocation, if uecessary, when it
was possible tu forecast the duration of the task,s

For better cocrdination of effort, the sonic boom prograﬁ office was

moved from the Pentagon te Tempo D, the buildine in which OAR was located.




Coi. Chories 2. FToeter, Meputy Baec:~ fve Msnager cf the Botiowal Semic
Bosm Pweicetiod Progras. lesded the »fice. slttoegh Brig. Cen. Edwerd
B. Siller, XCS/Aly Force Directer of Sciesce sad Tocioology (AFEST) wes
the soviag force thet gat the progrs off e » good start.
| Br. Ohacles 7. Sat<hisson, (ief =f zhe AFOSE Plrsectsrete of Life
Scisaves” Peloviceral Sciences Division, ees zmmissted by Jr. 2lesender
K. 7iax, Assistert Secretary of cthe Lir Foree (BED:, &s %ie persam iz
the Aix Ferce apomsible for e tecaxicsal aspecss of 28 podlir respomse
prugzan. This assfigmest wes confimmed by (te SecTetary of the 2ir Tovrce.
The ostandisg evext st Fesdguerters Office of Jezospare Deseasch
dariag this mepodting period >es the sserd of tie 2Air Forcr Oststending
Taiz Awerd 2o Ol o= 23 jome. The citalics scomparring the sverd sead:

“The Cffice 2f Aercepsoe Reseszxd ditizgrismed itself
by cscepticanlly eeviteri nes serrvice iz sxgpore of milicery
operatisas, fram | Sprii IF6i 2o 3] March 1966, Durisg this
periad, the perseme]l < the Clfice of Aeredzecs Scseasch
condacted 8 vigetiss and dyammic pregran whichk resciled i
a vastly isprosed resesrch capedilfizy 2o sset the techmoisg-
ics] requivemests of tie AIr Fogor iz Cthe vesss shead. The
distisctive scommpiishaeats of the ssmderes > (he Offfice of
Asvospace Rescar:® hkove coazrideted sigrificsazly to the
defense of the Crited Stsiss, ani reflec: gres: credit wpoe
thense lves sad cthe Taited Staces Adr Force.™

These few crrplic limes, bowever, do 1wt begi=2 2o leill the wvhole story
of OAR’s sig=ifices: sccagenezt a=2 rescarcty acconplistmwents durisg xhe
pericd covered by the citstion. Sone of che nezsgeme=r scconplisbmests
iacivded:

1. Exceeding its FY 1965 cost redoctica goal by 1700 perce=t.

5 Camdizisg the gualities of imaginstive resescch ed sound manage-
ect., OAR accomplished cost reductica ic almost every phase of ite sctivicy.
As bas beez pointed oct by the Chief oI Staff, USAF, “This schizvesent is
ali the more impressize becacse the OAR mission and crgaaizstior do aot
reséily lead themselves to the formal reportisg of ccst reductfoan.”
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2 Receiving 2 highly favorsble report from the USAF Inspector
Cerersl followizg s ssnagsment iaspection of OAk.

As a result of tlils report the Chie’l Of Staff, "SAF, stated

that ssasgemeat of OAR was "emcellent™ and that he wre “especisily”
gratified to =ote that OAR hss highly-motivsted personcei who are using
sovad masgemeat techniques to sssure scquisition of scientific krowledge
o vita! to feture USAF and cational needs.

3. Successfully maintaining snd operating the Churchill Researck
Range.
Whea the Churchill Research Reng2 wae turned over to the govern-
meet of Carada on 1 Jammary 1966, OAR successfuliy completed its duties

sr CFaF menager sod operavor of oaz of the most unugtual and successful
vocket facilities in the world., By providing continucusly high quality,
ropid, but ecczomicai, logfstical support; by seleciively stsffing the
fociliry with expert scls=ntific support personnel and mansgers; and by
employiag a positive approsch t: every problem presented, OAR carried
out its respoasibility ss Executive Agent for the DOD in an outstanding
BE0SeY.

4. Piloneering in the use of sutcmated Management snd Scientific
Information System QMASIS).

OAR's forward thioking approach to the problems of resesrch
sanagement ied to the establishment of the first MASIS in the U.S. Air
Force. Recertiy automatic indexing capabilities have been added to make

the system arc even more effective decision-making tool for research

sscagers.

S. Ploneering iu the Selective Dissemination of Information (SDI)
Program.

Recognizing early, even before inception of the Air Force's
Scientific and Technical Information (STINFO) Progrem, that the rapid

communication of the results of research to those who can put the knowl-
edge to best use was 2 problem of management, OAR pioreered in improving
the communication process. Its latest achievement has been an experimental

program for the selective dissemination »f research results based on the




scientific interests (validated profiles) of approximately 3,000 people
throughout the Air Force.

6. Reducing the time gap between discovery and application of
nev knowledge through coupling.

Further efforts by OAR to improve the communication process have
fallen undar the term "coupling," the transfer of research results to
users and the feedback from-users. Recent OAR policy decisions have created
an environment in which scientists, as individuals and as members of groups,

sre motivated to seek a balance between doing original research and coupling

the results of this research to Air Force objectives and technological needs.

OAR briefing teams and individual scientists now present latest scientific

findings to potential Air Force users, discuss present technological problems,

anticipate future needs, and seek a mutual effort to reduce the time between
discovery of new knowiedge and its applications. Also, 0AR scientists serve
on gome 45 DOD scientific panels, advisory boards, and committzes set up to
review the state-of-the-art in differing research fields and to make recom-
mendations for applications on future research programs.

7. Using barter funds to obtain research overseas without contributing
to the balance of payments problem.

Recently, OAR, through its European Office of Aerospace Research,

" initlated a procedure for obtaining research overseas through the use of

barter funds. This procedure enables the Air Force to continue to obtain
veluable research from outstanding foreign scientists without contributing
to the gold-flow problem. OAR managers pioneered this procedure aud had to
overcome seemingly impossible obstacles before they could prove it was a
practical, workable solution. Careful management has enabled OAR to obtain
high-quality research at a compar: tively small cost from foreign scientists.
By working out cost-sharing arrangements with European scientists, OAR pays
less than 50 percent of the direct costs for doing this research which is
of vital interest to the Air Force. For example, in FY 1965, the OAR share
of the cost of doing research in Europe was 44 percent and $8.2 million
worth of research cost OAR $3.7 million.
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8. Insuring releve cy and applicstions of research.

Through careful planning, manegement, and surervisicn, OAR hes
insured that ite rescarch is relevant and responsive and has direct ap-
plications to the needs of the Air Force in the immediate and distant
future. A recent example of relevancy was the first OAR Research Appli-
cations Conference, held on 5 April 1966, and atiended by key research

R SRt LR S e e

and development personnel from the Department of Defense and all military
services. The conference demonstrated, throngh specific examples, the
many ways OAR basic research results can be applied to the solution of

i DOD technical problems.

9. Managing the joint OAR-AFSC Aerospace Research Support

Program (ARSP).

OAR provides management and support for the design, construc-

E tion, procurement, and instrumenting of research satellites, rocket
boosters, and other spacecraft hardware for all Air Force laboratories
conducting space rescarch. 1ts careful management of xesources and funds
in this costly area of research has enabled our scientists to obtain

extremely valuable data at the lowest possible cost.

% 10. Supporting space research with balloons.
-
3

Recognizing that balloons offer an inexpensive method for ob-
& taining much of the needed research in the space and near-space environ-
ment, OAR has ploneered many innovations in ballooning during the past
3 two years. In addition to launching more than 100 balloons in support
of a wide range of reseaxch and development activities, OAR has perfected
ballcen recovery techniques which have resulted in major savings. Two
ingenious techniques for recovering balloons after flight have been suc-
cessfully tested-—-the tandem launch and recovery system, and the parachute
technique. These tests, in April and May 1965, have been called the most
significant balloon experiments of the past decade because they proved

for the first time that large research ballcons can be recovered and reused.

:
E:Z

OAR has also eliminated several costly steps from balloon fabrication, mak-

ing it possible to manufacture a lighter balloon and put the most strength
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et those points where the greatest stress occurs, Use of OAR's balloon
material fabrication tecinique has enabled the manufecturer to achieve
an optimum strength-to-weight ratio, resulting in balloons with heavy

paylcads reaching extreme alticudes.

CAR has also distinguished itself through responsiveness to the require-
ments of the Air Force and by the quality and timeliness of its scientific
cutput. Among the most outstanding research achievements of this unique

organization were the following:

1. New Particle Separator

Research in energy conversion into fluid dynamic processes ty OAR
scientists has led to new concepts for the separation of solid and liquid
particles from air. This new device sets up a vortex flow in such a manner
that the air is not allowed to touch the sides of the chamber. Solid and
liquid particles, on the other hand, are thrown out of the vortex and into
# container and only pure air emerges from the other end. There are many
long-range classified applications of this concept. It is anticipated that
the device may well serve as a dust separator in front of the intakes ~f
certain jet engines, helicopter engines, and ground vehicle engines. Also,
since the air does not touch the sides of the chamber and since extremely
high velocities can be attained, this may eventually be the key to the
development of more advanced propulsion syst...s. In the case of nuclear
systems, the device would serve to catch air-contaminating exhaust parti-
cles in such a manner that they could be stored and released in space

where they would be harmless,

2, Contrail Suppression

For many years the Air Force has been plagued with what to do
about contrails, the visible trail that forms behind high flying aircraft.
They provide an easy guide for antiaircrai+ fire or intercepting aircraft,
and further enable enemy units to distinguish visuaily between multi-engine
bombers and missiles. After five years of extensive research, OAR has

developed two methods for eliminating contrails. One is to use fuel that
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produces less water in its exhaust and thus less condeneation results.
The other is to use a nucleating agent that cauvses the water to condense
into perticles too small to reflect light. It was found that the second
method was preferable for missiles. Contrail suppression by use of
nucleating agents has been effectively demonstrated in B-47 and B-52
bombers. Within the past two years OAR has designed, developed, and

installed opera’ional equipment for contrail suppression in a number of
operational gZircraft,

3. Supersonic Combustion

Present supersonic aircraft pay a great weight penalty because
intake air must be slowed tc subsonic speeds bafore entering the reaction
chamber. It is natural, therefore, that the Air Force should be conducting
research into the problems of supezrsonic combustion. One of the concepts,
suggested by scientists of OAR, involves compressors with blunt traiiing
edge compressor blades. This new type of blading may well extend the cap-
ability of turbojet engines. It is expected that more powerful engires
with fewer compressor stages will be possible and the saving of weight
will greatly increase operating efficiency from subsonic thrcugh supersonic
flight regimes. Such an engine can be started using conventional starting
techniques and will operate with supersonic ramjet efficiency at hypersonic
speeds; thus, the Air Force may eventually be able to employ turbojet engines
to propel aircraft at speeds as high as Mach 4, while carrying larger pay-

loads over greater distances.

4. Optimum Reentry Vehicles

Man has been launched into space and successfully returned in the
Mercury and Gemini-type drag capsules. These blunt shapes possess high
aerodynamic drag. A second generation reentry vehicle is one which will
possess low drag and high lift in order to permit the astronaut to maneuver
more effectively to some landing site. In order to gain some understanding
of the problems involved in developing this class of vehicle, OAR scientists
undertook a study of the optimum vehicle geometry that would maximize the

lift-to-drag ratio at high speeds. Using electronic computer techniques, a
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configuration was determmined which provides maximum lift-to~drag ratio and
encloses a prescribed volume with the minimum ares (and thus minimizes
structural weight). The optimum configiration was found to be a blunted
cone with flat top and bottom surfaces and a hemispherical base. Such a
gspacecraft body possesses higher 1lift-to-drag ratios and is far superior
to cther lifting configurations previously studied. Examination of the
configuration shows that development of tE}s vehicle is feasible in the

foreseeable future.

5. Rare Earth Metals Yield to Gas Chromatography

One of the most pervasive problems in chemistry and biochemistry
is that of analyzing or separating complex mixtures of matter. Perhaps the
nevest and most versatile analytical technique devised to attack this problem
is gas chromatography. 7Tt has become an indispensable method for separating
volatile organic compounds, but its application to inorganic compounds suzh
as in metals analysis has been much slower in coming about. In this latter
area, OAR chemists have made pioneering contributions. The fundamental prob-
lem has been to convert the metals into volatile, stable compounds; the key
to the solution was the discovery that metallo-organic complexes of various
B~diketones, which are a class of metal chelate compounds having the requisite
properties, As a result, it now appears possible in principle to separate
virtually any mixture of metals by gas chromatography, and many difficult sep-
arations have a2lready been achieved experimentally. The remarkable volatility
of these compounds gives rise to other metals such as copper, rhodium, or
nickel, can be achieved by passing a carrier gas containing the wanted metal
chelate over a base heated a few degrees above the decomposition temperature
of the chelate. Further studies of the chemical processes that occur to
determine the feasibility of adapting the technique to practical vapor plat-
ing problems are in progress. Recently, increasing attention has been focused
on the rare earth metals. Since it is difficult to separate these elements
and get pure samples, they are rare in terms of both knowledge and cost. The
elements and their compounds are very similar chemically, and always occur
together in nature. Their chemical similericy has necessitated the use of

costly and tedious separation procedures based on such techniques as fractional
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crystallization and ion exchange. Despite their high cost, they have
found a limited fizld of use in such diverse applications as lasers,
pnosphors, catalysts, and materials of construction . . the nuclear field.
To provide less costly separation, efforts were begun to 7Tind volatile
complexes that would be amenable to gas chromatographic separation.

Only recently, the first separation of rare earth chelates by gas chroma-
tography was achieved by OAR, thus making possible the prospect of

greatly increased supplies of these rare earths.

6. Nuclear Tests Data

Since 1964, OAR has fully analyzed nuclear tests data taken by
Air Force scientists during the 1962 tests in the Pacific. As a result
of these analyses, the Air Force now nas definitive data on the effects
of atmospheric nuclear detonation over a range of altitudes, and is pro-
vided with quantitative data on operational frequencies for communications
and optimum atmospheric windows for surveilleance and detection under

nuclear warfare conditions.

7. Emergency Operational Bases

Through an extensive geology study, OAR has identified, largely
for SAC, all dry lake beds in the western United States that may serve

for emergency landing areas or for alternate operational bases.

8. Infrared Detectors

Through its large upper atmosphere and optics research program,
coupled closely with research in new infrared instrumentation, OAR has
identified clear atmospheric windows and has developed infrared detectors
in the wavelength regions of these clear atmospheric windows. Such

detectors can be carried aboard spacecraft, aircraft, or balloons.

9. Solar Proton Shower Prediction

OAR was onme of the first to recognize the hazard of high-energy
solar proton showers to electronic instruments ind to personnel in space-
craft. This led to the development of techniques for predicting periods

when there would be an absence of this ionizing radiation. OAR continues
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to be the leading research agency in this field and has greatly refined

‘and extended its prediction techniques for predicting periods when thers:

would be an absence of this ionizing radiation.

10. Standard Atmosphere

A book of standard reference tables on temperatures, densities,
pressures, humidities, and so forth, at various altitude strata out to
700 km was prepared under the guidance of OAR. Much of the data for this
compilation resulted from hundreds of rocket and satellite experiments
conducted by OAR over the past several years. Such reference tavles are

essential to the design and launch of rockets, missiles, and satellites,

11. Boron Fiber Program

In October 1965, OAR scientists were asked to participate in a
meeting at the Air Force Materials Laboratory to discuss problems in con-
nection with difficulties in producing boron filaments having uniform
strength properties, a part of a comprehensive program leading to the
development of improved composite materials for specific structure appli-
cations in aerospace vehicles. 1t was generally concluded that detailed
knowledga of the microstructure, the exten: and kind of crystallinity
present end the magnitude of internal strains was required in order to
understand what processing variables were responsible for the lack of
uniform properties. OAR scientists started to work on these problems and
completed the investigation in less than five months. The study included
an investigation of the strength in tension and bending, maximum elastic
strain in bending modulns of elasticity, fracture mode, x-ray examinaticn
of the structure at room temperature and during and after treatment in
vacuum at 1000° C. and 1200° C., and an electron diff{raction study of the
structure. This series of rzlated experiments determined several basic
parameters of the material. However, the most significant result was a
reasonably clear-cut characterization of the '"amorphous' structure. They
found that the filaments are composed of crystalline Betarhombohedral boron
built up in layers which are preferentially oriented. Also, as produced,

the filaments retain considerable internal strain which interferes with
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identification by the usual x-ray techniques and that heating to

1200° C, is necessary to remove the strains,

12, Moving Striations in a Plasma Column

OAR has bzen studying certain phenomena known as atriations
or ionization waves observed in glow discharge tubes. As a result of
this program, predictions as to the cause for these striations, the
thresholds for their occurrence end some means of avoiding them have
been made. Knowledge of these phenomena is impertant because when the
s‘riations occur in gas lasers they can cause modulation in the output
with detrimental effects on power output; i.e., they constitute an un-
desirable instability. The results and implications were used in a joint
program with personnel of the Electronic Technology Laboratory (ETL) of
the Air Force Avionics Laboratory (AFAL) in research on the instabilities
in gas lasers being built at ETL. 7This research resulted in a joint pub-
lication in the Journal of Applied Physics on "Moving Striations in a
He-Ne Laser,” This research alsn resulted in a very novel and uaeful
technique for improving the signal-to-noise ratio in plasma diagnostics
which has been applied in the detection of weak ion acoustic waves in low
pressure plasmas, A joint paper wich scientists of the Oak Ridge National
Laboratory appeared in the May 1965 Journal of Scientific Instruments.

13. Space Vehicle Photometry

Since 1962 OAR's General Physics Research Laboratory has been
engaged in a research program on the optical properties of orbiting space
vehicles. These photometric studies of satellites were¢ begun with the
fortuituous observation of the brightness fluctuation of a Soviet rocket
carrier during image orthicon recording of the satellite in 1960, and the
subsequent attempts to establish the necessity of automatic exposure con-
trol for the image orthicon to prevent "blooming" of the image. Research
has continued on the methods of correlation of the light curves with such
factors as geometry of the space vehicle, tumble and spin rates, projec-

tions, etc. At present the only known efforts at optical signature collec-

tion from satellites are thosa of OAR and of the Air Force Avionics Laboratory
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Cloudcroft, New Mexfco installation. OAR now has a unique 24-inch tele-
scope mounted on a 4-axis, hand-controlled satellite tracker. This inatr:-
ment and the AFAL New Mexico instrument represent the present data collection
centers for all USAF agencies. No comparable Soviet effort is known. As a
consequence of the success of this program, the Avionics Laboratory has made
a formal request for participation by OAR in their technical program. The
success in acquiring heretofore unobtainable information on Soviet satel-
lites from this optical data has generated great demands for data collection
about spacecraft by other agencies, in addition to AFAL. Examples are a
cooperative program with the Foreign Technology Division (FTD) on optical
intelligence and assistance on a periodic basis to NORAD on Space OLject
Identiffcation. Recently, RCA has requested optical data for correlation
with their radar data on an Electronic Systems Division (ESD) program in sup-
port of System 496 L. Numerous other uses are being made of the results of
this research such as timing of flash discharges of geodetic satellites and
inference of orientation in space of selected vehicles for NASA. It has been
clearly demonstrated that ground-based instruments can resolve targets more
than a few feet in size if they are in low orbits and thus provide data on
configuration, orientation, size, and surface finish. In the same way that
long-focus, grouna-based telescopes can image appropriate space vehicles at
distances of 100 to 500 miles and provide detaiied property data, the collec-
tion of data on the optical brightness of space vehicles and especially the
brightness fluctuations as a function of time, can yiéld information by
indirect methods on these same characteristics. While the regults are less
accurate, these data can be obtainsd at much greater slant ranges than those
which allow the direct imaging of the terget through the atmosphere. Such
optical methods appear nearly as good as radar methods, cost only 1/100 as
much, and are applicable to targets out to 20,000 miles with the existing
OAR equipment,

In addition to providing outstanding resear. - through its own in-house
laboratories and through its grants and contracts , rogzams, OAR served the
scientific and technological needs of the U.S. Air Force by serving as a win-

dow to new scientific knowledge discovered by members of the world scientific
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community; it acted in a consultant and advisory capacity to Alr Force
development and aystea organization cn protlems, evalustiona, and atudies
relating to current and future Air Force capabiiitiea; and it streagthened
the Air Force scientific sané technical ommunity through its profeasioasl
deve lopment of civilian and military acientific persomnel, through its
contributions to the general scientific envirommeat in the Afir Force &0

comaunity, and through its impreasive growth in atature and competence aa
a research organization.

Another highlight of Jsnuary-June 196€ was the location of Hg OAR and
AFOSR in a peraanert "home."” After years of promises, broken promises,
and frustration, the long snticipeted move waa made in May.

Several interim locations Lad been considered, in 1964 and 1965, witk
plans to wove into Federal Office Building (FOB) No. 5 when it was completed
in 1967. An interim move vas necesaary becuuse Temporary Building "D," the
most receat "home" of OAR, was scheduled for demoliticn prior to the com-
pletion of FOB #5. Finally, in November 1965, the General Servicea Admin-
istratica (GSA) made tentative arrangements for occugancy of the Architect
Building at 1400 Wilson Boulevaré in the Rosalyn section of Arlington,
Virginia. These arrangements were subject to the approval, of course, of
OAR and DOD. OAR was a bit hesitant sbout accepting the building since 1it¢
wss difficult to evaluate it in its unfinished comndition. Rather thsn lose
still another buildiang—which actuslly simost happened sgain—Hq OAR and
AFOSR decided to accept the offered building. The acceptance waa communi-
cated to the Office of the Assistant Secretary of Defense (0OASD) by the
Chief of Staff, USAF, The OASD, in turn, informed Headquartera USAF that
the GSA offer was a firm commitmen. "insofar as any governmental trema-
action of this type can be considered a fimm comuitment." And so, OAR
had a new "home," although the 'mfinished condition of the Architect
Building and OASD's rather rebuious statement regarding the dependability
of firmm commitments, made for a feeling of uneasiness on the part of the
OAR staff,

Selection of the Architect Building, hov:ver, meant that the die was
cast snd that the rest oi the accomplishment of finding and occupying s
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Architect Boilding. A separste latter for instruction of civilien per-
sornel was du:rumed.‘ Movement of household goods wes excluded,
since the order inciuded the statenent: “No trsvel invoived." However,
in certsin hsrdship csses of both militery and civilisn persomnel, ex-
cept could be made if approveé by the Secretary of the Air Force.
ine totzl stresgth of officers, simea, and civilisns at this time
wes stour S, {ocludiag both OAR and AFOSR. However, the important
tking 20 the aover vas oot people, dut oblects in tems of aumbers and
kiand. The largest part of the office equipmen” iaventory wvas found in
the usos. chairs, desks, sad file cabiaets that make up the bulk of
office mecessities. 1Iu the case of the QAR move they were identified

iz sdvsace by RMM, based on completion of s speciesl inventory. They were
as follows:

Chairs 860
Desks 345
Tadles 200
Trpevriters 223
Adding Machices 65
Tile Cobirets 378
Safes 77
Davenports 17
Sookcase (sections) 600
Blackbcards €5
Offize Equipment 180
Storage Cabinets 95
Bclletia Boards 20
Coat Racks 115

osx $.2. A-21, i May 65: itr, Col Purl X. Villisas to All

Civilian Employees of Bg OAZ anéd AFGSR, 17 Mzy 66, subj: Civilizn
Persoxoel Yrazsiers to New Doty Station - Arlingtor, Va.
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Officers, airmen, and civilians who had been through numerous previous
moves of Govermment offices and had seen the results of poor planning and
operation, were fully convinced that the Tempo "D" and "E'" move to the
Architect Building could be described as "flawless." Granted, there were
a few complaints, which can be attributed to the usual aimless 'griping"
of iciividuals who were motivated by the inconvenience of having to move
at all, Such reactions were to be expected and did little to detract
from the general feeling of the smooth, successful accomplishment of the
mission. On the positive side was one typical reaction that represented
the overwhelming majority. This came from the office of the Director of
Civiiian Personnel, where it was reported that the element represented
(Training and Placement) was unpacked, furniture and equipment arranged,
and conducting "business as usuzl" within half a day.

Employees were quite faithful in following the instructions that had
been so carefully written, including the accomplishment of all preliminary
packing, marking, and labeling of furniture and equipment. Most of their
moving duties were carried out in idvance and *'.c, were then granted
administrative leave in a time-pnased sequence as functions were closed
down at Tempos 'D” and "E" and shysical -.veme-~-ts commenced. A pyramidal
“telephone notification roster' was drawn up so that employees could be
instructed to report to the Architect Building when their equipment had
been moved and positioned. Emphasis was placed on continuity of operation,
by working at the old location as long as possible &nd reopening business
at the new one &8s soon as this could be arranged. The exceptions to the
"administrative leave" coverage were those persons who were designated as
"move coordinators" on the scheduled dates for their office moves. Key
officers and airmen from the Directorate of Logistics were on duty or on
call at all times during the move, of course, and actually served for long
hours seven days a week.

Following the long waiting period, and announcement of the beginning of
the move on 12 May, the actual move began on 20 May 1966. One of the
planned means of expediting the move was the obtaining of GSA permission to
knock a large floor-level hole in the second floor wall of Tempo 'D." This
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was both expeditious and necessary. The hole was needed for access to

a temporary outside elevator, which speeded up the movement of all items
and obviated the dependence on the slow, hard method of moving furniture,
files, and equipment by means of the building stairways. It was ealso
invaluable in handling large, unwieldy equipment and fragile items that
might otherwise be more susceptible to breeskage.

Once the word had been given to put the wheels in motion, the respon-
sibility for all movement was that of the contractor, Barrett's Transfer
and Storage, Inc., Washington, D. C. On the other hand, necessary liaison
continued (especially on the part of the Director of Logistics) and the
move coordinators of OAR swung into action as needed for their particular
offices. The contractor on most days employed four trucks, which would
allow one in transit, one loading at "D'" Building, one unloading at the
Architect Building, and one on standby. Barrett hired some 35 men to
perform the labor.

Five days in advance of the move the D{S/Materiel established a
four-man team at the Architect Builo.ng, which group carried out pre-
planned activities and "put out fires," as necessary in case of the
unexpected. The team laid out the AFOSR library, placed number plates
on the office doors, and erected temporary floor directories. They also
assured that two elevators would be in operation for the move and that
they were placed on manual override for ease and speed of handling. (An
Otis Elevator Company expert was present during the entire move.) Among
their many duties, the working supervisory pecsonnel from DCS/Materiel,
armed with complete knowledge and documents on the placement of furniture
and equipment spotted all of it on a '"one item - one position'" system
that worked to perfection and eliminated any need for more than one move
for any given item. In many instances, volunteer (unpaid) laborers, who
would ordinarily wear military uniforms or civilian business suits, were
seen pushing dollies down the corridors of the new building, which exem-
plified the existence of a laudable esprit de corps and willingness to
participate "above sad beyond the call of duty." 1In short, no amount or

kind of effort was spared to assure a “Zero Defects'" move.
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The "Zcro Defects' goal was achieved, insofar as HQ UAR planpring
and executiou was concerned. As in almost any such mcve, some breakage
and damage did occur, but could not be charged against the Zero Defects
objective of OAR. Breakage by the contract nover was beyond reach of
OAR's control. The mover's supervisory personnel was intentionally
kept at "D" Building, while the supervision at the Architect Building
was performed by a key nucleus of DCS/Materiel representatives. It may
be added that the "defects" that did occur meant inconvenience, but no
expense, to HQ OAR, since such incidents were covered by the contractor's
insurance. Fortunately, no damage occurred in the "large and delicate
objects” category, as they were called in the move contract specifications.

At least a part of the success of the move was attributable to the
pre-planned system of stationing a small number of selected OAR officers,
airmen, and civilians at each end of the route. They not only performed
their duties exceptionally well, but continued at :their posts for periods
as long as 12 tc 14 hours a day in order to be certain that every small
detail was carefully supervised, or, when necessary, performed by themselves.
With the possible exception of one individual, not one cent was paid or com-
pensatory privilege granted for any of this overtime work.

Before the move began, OAR officers had become realistic almost to the
point of cynicism. After the seemingly endless search for a permanent loca-
tion they had been through, the move schedule was made purposely flexible to
hold down pe-~sonnel confusion and promote the smoothest possible move sequence.
This was reflected, for instance, in one part of the move schedule that read:

. « « Move commences 5§ May 1966 (M-Day) and is to uLr.
completed by 15 May 1966 (M+%) . . . . It is conceiv-

able that M-Day, the schedvied move 'start' date, could

be accelerated or delayed owing to unforeseeable reasons.
In this event, RRM will notify each OAR staff office and
AFOSR of the revised date subsequent to receipt of off’-‘al
change. Remember, M-Day will always be on a Friday, Once
the move has commenced, no further changes are expected to

occur which would substantially affect the total number of
days allowed to complete the move.’

T0AR, Hq CAR/AFOSR Move Plan, "Operation New Home," 21 March 1966,
Attachment 1, Move Schedule, with penned amendments. In files of Capt.
Robert P, McCoy. Comments on draft MS, RRM staff, 1 Jun 67.
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The forecast was correct. M-Day was pushed back to 13 May and then
to 20 May, when the first four elements were moved to the 10th floor of
the Architect Building. The moves were made in inverse order of the
floor numbers as the pre-planned, most logical way, to expedite free
movement. The Deputy Chief of Staff for Plans and Programs was one
office of four that was split between two days in the schedule and was
moved on 21-22 May. Financial Programe (24-25 May), the AFOSR Direc-
torate of Procurement (28-29 May), and the Directorate of Life Sciences
(28-29 May) were others that moved on two separate days, One exception
to the general pattern was the AFOSR Technical Library, which because
of its peculiax nature, had to be handled in a specialized, aseparate
move, and called for its own unique requirements. Unlike the rest of
the orgsnization, the Library was moved out of floor sequence and its
move and reconstitution began on 18 May, two days before the general
move, when it was relocated on the second floor of the Architect Build-
ing. All of this was indicative of the sgecial consideration extended
to the AFCSR Library and its operation .o insure that the best possible
conditions were afforded this activity and that it would be reopened as
soon as possible,

In a final note on the planning and the move, it ie significant to
note that 0SD selected the Move Plan as a model for other government

agencies to follow.

Meetings, Conferences, and Symposia

On 10-i2 January the Air Force Cambridge Research Laboratories
and the Advanced Research Projects Agency jointly sponsored a meeting on
antenna voltage breakdown. Approximately 30 to 35 reprmesentatives from
such organizations as the Aerospace Corporation, Stanford Research Insti-
tute, Massachusetts Institute of Technology, University of California,
Avionics Company, General Electric, McDonnell Aircraft, Ballistic Systems
Division, Space Systems Division, and Office of the Assistant Secretary
of Defense, attended the classified meeting, The meeting concerned a
phenomenon that occurred when missile and satellite antennas were oper-

ated at high power in the low densities of the extreme upper atmosphere.
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Essentially, they became ineffective radiators. The purpose of the meet-
ing was to review existing research for overcoming breakdown problems and
to plar what future research would be needed.

The first Research Applications Conference of the Office of Aerospace
Research was held, on 5 April, in Washington, D. C. The conference was
held to acquaint senior government officials in tne Washington, D. C. area
with research and development contributions made by the OAR to the Air
Force and other Department of Defense (DOD) agencies. It was particularly
intended to demonstrate by specific examples the many ways that OAR basic
research results are applied to the solution of DOD technical problems.

Most of the research applications papers presented at this confer-
ence were unique in that the solutions to the problems were based upon
basic research that was not necessarily oriented toward the problem it ulti-
mately solved, These papers thus emphasized the importance of maintaining
a fundamental research effort in the DOD. For new ideas, properly researched,
evaluated and reported can greatly reduce the time-to-solution of unantici-
pated technical problems.

A total of ten research papers were presented at the conference. They
included: "A Computational Procedure For Optimum Trajectory and Optimal
Control Problems" by Captain Rinaldo F. Vachino of The Frank J., Seiler
Research Laboratory (FJSRL); ''Boundary Layer Studies - Practical Implica-

3 tions" by E. R. van Driest of North American Aviation, Inc.; '"Supersonic
Compressor Research'" by First Lieutenant John W. Steurer of the Fluid
Dynamics Facilities Laboratory, Aerospace Research Laboratories (ARL); "The
ARL Inertial Particle Separator for Military Turbine Powerecd Vehicles' by
Lieutenants Roger A, Miller and Robert Poplawski, both from ARL; "Photo-
electric Photometry - A New Tool for Satellite Signatures" by Kenneth E.
Kissell, ARL; '"Precipitation in Ceramics'" by Morris E. Fine of the Depart-
ment of Materials Science, Northwestern University; ‘Molecular Beams" by

A, T. Stair, Jr. of the Optical Physics Laboratory, Air Force Cambridge
Research Laboratories (AFCRL); "The Control of Unstable Mechanical Systems"
by Captain John F. Schaefer of FJSRL; '"The Determination of the Structure

; of Boron in 'Amorphous' Boron Filaments" by Harry A. Lipsitt of the

L Metallurgy Research, Metallurgy and Ceramics Research Laboratory, ARL; and
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YFrom Quantized Flux to a Free Precession Nuclear Gyro'" by William M.
Fairbank, William O. Hamilton, and C. W. F. Everitt of the Department of
Physics, Stanford University.

On April 13-14, the Aerospace Research Laboratories (ARL) hosted an
internetional symposium on 'Magnetic Wind Tunnel Model Suspension and
Balance Systems" in the ARL auditorium. The first day was devoted to tech-
nical presentations covering both the theoretical and experimental aspects
oZ the magnetic system, while the second day was taken up with round table
discussions of programmed topics. One of the primary purposes cf the sym-
posium was to solidify the general thinking regarding optimum design ap-
proaches, inherent limitations of the system, and usable ranges of appli-
cability,

The Eleventh Science Seminar of the Air Force Office of Scientific
Research (AFOSR) was held from 15-22 June at Albuquerque, New Mexico.
"Challenge and Promise: Emerging Concepts in Basic Research' was the
theme of the seminar. The AFOSR-supported seminar was held with the coop-
eration of the University of New Mexico and the Air Force Systems Command's
Special Weapons Cente'r at Kirtland Air Force Base, New Mexico. Eleven lead-
ing scientists, ten of whom did research under AFOSR support, together with
a noted science writer, participated in the event. They spoke on research
which seemed to be developing along promising lines.

Participants included Dr. Henry Margenau, Eugene Higgins Professor of
Physics and Natural Philosophy, from Yale University, spoke on "The Philos-
ophy of Modern Science"; Dr. Burton L, Henke, Professor of Physics, Pomona
College (California), on '"Ultrasoft X-Ray Physics, Pure and Applied"; Dr.
U. S. von Euler, Professor of Physiology, Karolinska Institute, Stockholm,
on "Effects of Catecholamines on Behavior and Body Function'; Dr. Paul J.
Flory, Jackson-Wood professor, Department of Chemistry, Stanford Univer-
sity, on "The Motif of Macromolecular Structure'; Dr. Edward O. Thorp,
Associate Professor, Department of Mathematics, University of California
at Irvine, on "Some Mathematical Problems in Game Theory and Utility
Theory"; Dr. Polykarp Kusch, Professor of Physics, Columbia University,
on '"Development of Khowledge of the Electron"; Dr. George C. Pimentel,
Professor of Chemistry, University of California at Berkeley, on 'Chemical
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Lasers and Rapid-Scan Infrared Spectoscopy"; Dr, Oliver G. Selfridge,
Research Staff Member, Lincoln Laboratories, M,I.T., on "Instructive Talks
with Computers"; Dr, Mzrvin Chodorow, Director, Microwave Laboratory,
Stanford University, on "Acoustical Phenomena at Microwave Frequencies";
Pr. Jesse L, Greenstein, Professor of Astrophysics, California Institute of
Technology, on "Aspects of Stellar Evolution"; and Dr. Ward Edwards, Profes-
sor of Psychology and Head of the Engineering Psychology Laboratory, Univer-
sity of Michigan, on "Emerging Technologies for Making Decisions." In
addition to the regular presentations, Mr, Walter Sullivan, Science Editor
of The New York Times, discussed "The Search for Intelligent Extraterrestrial
Life" at a dinner meeting co-sponsored by the New Mexico Acadsmy of Science,
and moderated an informal discussion on "Research Communication."8

The 1966 seminar was dedicated to the memory of Dr. W. Randolph Lovelace
II, late president of the Lovelace Foundation for Medical Education and
Research, who died in the crash of a private alrplane in December 1965. This
dedication was in recognition of the contributions of this outstanding medi-
cal scientist to the solution of problems in aerospace medicine and to his
devotion to the concept of basic research. For his efforts advenced the
search for causes of human suffering and their elimination and furthered the
understanding of man in flight and in space. The Lovelace Memorial Lecture
was delivered by Dr. U. S. von Euler, Professor of Physiology at the
Karolinska Institute, Stockholm, Sweden, and a renowned scientist who was

president of the Nobel Foundation,

DCS /Plans and Programs

In the Directorate of Test Support considerable effort was expended on
short notice, in March and April, to obtain support for Project '"Blue Ice,"
a seismic noise study on the Greenland Ice Cap. These efforts included
arranging for base support from the Air Defense Command (ADC) at Thule AFB,
airlift support for the field party by the Alaskan Air Command (AAC), and

8AFOSR, The Eleventh AFOSR Science Seminar on Challenge and Promise:
Emerging Concepts in Basic Research (prospectus).
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diplomatic clearance from the Danish government.9

Activity associated with the Churchill Research Range (CRR) was
reduced to monitoring of the Air Force Cambridge Research Laboratories
launch activities, USAF fundirig of Range operation, and acting as ad-
visors to DOD members of the Joint Range Policy Committee.

In the Aerospace Research Support Program (ARSP), activity was con-
tinued to establish ARSP as a DOD program. Most of this activity was
associated with clarifying and defining the role and mission of ARSP and
the Space Experiments Support Program (SESP) of Space Systems Division
(SSD), Air Force Systems Command (AFSC), in carrying out the overall DCD
satellite research and development program.

There were three space leunches during this period. The OV1-4 and
OV1-5 (Orbiting Vehicle) satellites were successfully orbited from the
Western Test Range, on 30 March, by a single Atlas booster. This was
the first time a single booster was used to place two separate scientific
satellites into two different orbits. The two satellites rode into space
in the nose chamber of the Atlas, but each one carried its own solid-fuel
rocket fcr the second stage of its journey into space. These satellites
were placed in twc distinct polar orbits with very near the designed orbital
parameters. )

The OV1-4, with a payload of about 83 pounds, had three missions:

(1) to determine the zero gravity effect upon photosynthesis and the

growth of green plants; (2) to determine the effect of weightlessness on
the growth, reproduction, and gas exchange rates of duckweed; and (3) to
study the effectiveness of temperature control coating systems. The OV1-3,
with a 142-pound payload, was to measure the optical radiation characteris-
tics of the earth, background, and space to provide a base for the devel-
opment of earth surveillance techniques.

Both vehicles were designed to transmit experimental data for 90 davs

to ground stations at Cape Kennedy, Antigua, Ascension Island, and Hawaii.

9DCS/Plans & Programs, "Semiannual Historical Report for the period
1 January - 30 June 1966," 31 Mar 67.




OO

26

| Actual satellite life should be much longer. OV1, for instance, was launched
last October and 13 still transmitting data. With the exception of the photo-
synthesis experiment on OV1-4, all on-board experiments have produced the
required data.

The OV3-1 satellite was launched by a Scout booster from the Western
; Test Range, on 22 April, into a near-perfect orbit. The launch was orginally
scheduled for 19 April, but was scrubbed at T-2 minutes on that date because
of a malfunction in the ground support equipment. The satellite mesaured
the energetic charged particle enviromment in the near-earth space. Although
the baoms did not extend, excellent data was obtained.

Then, on 10 June, the OV3-4 satellite was successfully orbited, by a
Scout booster, from Wallops Island. The launch was originally scheduled for
sometime between 2300 hours, 6 June, and 0100 hours, 7 June, but was delayed
becguse of a possible conflict with the orbital support requirements of the
Gemini and Orbiting Geophysical Observatory (OGO) programs. The experiment
was provided by the Bioastronautics group of the Air Force Weapons Leboratory.
It provided spectral and depth dose measurements in the inner VanAllen radi-
ation belt, The data obtained was used to determina the parameters for
various computer prediction codes. Ultimately, the Weapons Laboratory hopes
' to be able to predict values of dose and dose rate received by manned space
missions using the computer codes, the missile profile, and the spacecraft

configuration, Excellent data was obtained from the tesc.lo
On 7-9 March, representatives of the Engineering Sciences Division
attended the OAR Rocket Propulsion Laboratory Meeting held at Edwards AFB,
California. The meeting was arranged to jointly examine the R&D efforts of
the two organizations, their goals, their plens, and to define research and
management efforts which might achieve greater mutual support between the
two organizations. Among the subjects discussed were: exchange of research
information, mechanism for the evaluation of unsolicited proposals, transfer
! of funds between the two organizations, and viewpoints on research. The
Air Force Rocket Propulsion Laboratcry (AFRPL) asked OAR to place emphasis

10Ibi.d.
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on research in high energy sources. Here, high energy souvces refers
to the trapping of energetic particles or the stabilization of high
energy states and mechanisms for release and use of this trapped energy
for propulsion. The OAR position was that research in this area is very
risky, but that APOSR will continve to look for good propossls arsd will
attempt to give them ptlor:ty.u

The Eugioeering Sciences Division alsc was responsible for the asn-
agement of the OAR Research Applicstions Conference oan § April.lz

The Office of the Assistant for Lizited War (KROW) was eztablished
in May 1965. Actually, a msjor OAR interest in limited war developed
in 1964 and 1965 when OAR members served on the working grouns of tle
Scisntific Advisory Board (SAB) Tactical Air Capabiiities Task Force.
In October 1965, Brig. Gen. Edward R. Giller (AFRST) in s lerier to OAR,
inquired of the contributions the GAR Res o -h Program were makiag to
:he SEA conflict. A study was undertaker  OAR's PCS/Plaas sud Programss
to show the Air Force relevance of all active GAR reseszxrch projocts. A
matching of the research projects with items from a listing of Air Force
problem areas vas accomplished. This siudy, presented tc Gereral Giller
in December 1965, acted as a stimulant to induce more thicking in GAR
about the problems of SEA and limited war. That ssams mortn, Hajor R. E.
Jacobson, of CAR's DCS/P&P, was given 2dditional duty as the Hq OAR Zocal
point for SEA. He attended the weekly AFSC briefings to the AL: stelf
on the limited war projects such as thos: documented under Project 1559
and SEAORS. Maj. Joseph P. Martino of AFOSE, attended many of these
briefings also. Then, in December 1965, SEa focal points were designated
in each of the OAR latoratories.

On 7 January 1966, a secret SEA briefing was presented for OAR st
the Pentagon. Following the Pentagcen briefing, 2 meeting was held in OAR
at which time the laboratories were encouraged to respond to the limited

var needs. Copies of Dr. David Langmuir's letter to Genersl Pinson on

11Ibid.

12See Meetings, Conferences, and Symposia, page 21.
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tte T lationehip of resesrc: 20 the Tietomw coxflic: wers damfed oo .

The Scieztific Advwisors Cooup (S&C) held s mes2izg iz les Aopeles ==
the 2Rk i3 20th of Fedrusry, i» wdick the topic ualer éiscussisc was QiR"s
role {& linizsd war. & 3¢ (SAY represez:istive 3viefed Txe SAL =t the opers-
tionsl sctivizies of the Alr Force iz SEA. o_ Esreld Eall, of Aeromsiraeics,
formerly nesager cf ARPA"s FProlec: ALISKL, expressed Ris views o the sciem-
tifi: commczity’s respoesidilities i= cthe SEA coufifct. Pr. S0il discussed
ths. tep most serices grediems of the $2A orefifct. e mubdjec.s ¢f ¢ ccafer-
ezce B atiesde? iz Poerte Rico esrliier ix Felrusry. iz Marck, copies of ke
reports resulitizg fram the 2ustis Rice coferesnce were 2M1aizned &f forsasded
to the lisited war focsl prizes iz the QIR isdcwsteries.

Oz 5-7 April, the Sciestific Advisory Scard (SA2) Iels fts cwezlirg o2 2he
iir Force Acsdeny, Cslirrads, shere the same ez FHA prodisvs were disceseed.
Ceagrsl Pizsor, Najor Jacrbsse, sad prpresezzatives frax 25 and ARCER, were
present. The veports of this meeting sxd the Prerio Rice coxierence e weed
ie CAR ?lomieg Crosg sessizes which: explored potertisl sesearch prels rele-
veat 2o lizited war prodlems. OSuTizg the SA3 mweting. firvugh izfoowal &is-
cussions, the MR limited var focal poizts decane swere of e stady 2%e N
Staf: wez condosting cailed cperation SEFD LICET. ilazer iz 3gril, dotd
AFCR! snd AXL ssbmitted proposals e I%e Airy $:2ff for zex effsris o B oom-
s{der>d for the 3EED LICET pregrax. Tiree of the AR proposals ard coe 5E1
projesal were approved ss valid SEE LIQKT offorts sod DU wes direciod to
proceed witk their developme=>. The titles #f tdese offoris wmre:

8. ISOCOX TV implification (AK1)

O. Resozsat Regioe 2edar (AFCRL)

€. Airdorce Recommaisssoce Magmetowezer (AFC2L)
d. Exvirommez‘si Tactors for LILILIV {aFCRL)

Aa APCRL proposal o= tumeel detectic: was 3e22 1o 2228 v e 2ir Staif
and -ve-~rually vas spproved as AXP2 Order 5iS. A proposzl froc 2%% oc 3
boroa barmer concept to provide aizdorme ilimmiscrios icoked atzractive w2
it vas recommended that the IR sciextists discuss L1 with the Air Force
Arammert Laberatory (ATATL) st Eglie &FS, defore it was scc-pred as § 53D
LIGHT effort.
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O= 2 ¥ay, OAR 328 AFCRL represecztatives vwisited the Aeronsutical
Svetems Division's (ASP) Limited Wer Off.ce at Vright-Patrersor AFS, Ohio,
concer=ing assigament of the respoesibility to satisfy the tasks of Project
1559, oz seteorological eqzipmest, from the Lisiteé War Office toc AFCRL.
it vas sgreed tiat AFCAL wouid be crsasferred fcads for the procurment of
soch equipment. Of ismediste concera were the cricket/socade, bslloom abort
device ool comwer: cellometer. Discissices were bild vita represeatstives
from 4ASD’s Limited War Office. A week later, o @ Ncy 1966, Maj. Jscobson
briefed Cezers!l Piasonm ce tiwe ways OJR coeld ccetribete tc solring the
seoblams o) the SEA cozfliict saf of cther limited wars.

As 3 ressit, QAR coaclcded that {t showld 2stablish en office deeling
witk ifmited war, sd, iz crder %o seip informed of zhe Alr Ferce limited
»ar 9retlems xxé the plass ta scive these srodiems, it shoold offer to send
& pepresesiative te the Linited ¥ar Office et Urigat-Pstieceos &3 for sn
exzsadad perizd of time. The piss, 3;s 1T wss Tizslly spprowed, called for
an AR Tepreseztaiive to remais withk the Linited Wer Offf{ce for ¢ aisimc
2§ 69 dars, mxd ta: Cie me2 8o desigrated wonid =0t act as & mere lisfisce
cfficer So2 wimid get ‘mrolred wits tae limited wer projects ss thowgh be
3¢ lcoged o the Linized Way Cffice. Tie QAR individusls were to de exposed
e 2.1 of the elemrets of the Linited Jo2r Office 32 would Be {ovwited to
a2t boicefizgs sl other presexestices for the paryose of decomieg well
izformaé. Mai. Jaccbaoz of By UAR wvas selected to represe=t OARk st the
iinited Var Office o= the first tow:r degimmiag iz Jume.

%ajor Jacodsce was Plared ca fril-2ime oty with limfited wer sctivi-
ties 25 oF 10 ¥ay. 1. Col. Dmrucod ¥. Willisms of Eg OAR, was assigmed
as the Assistest for Linized ¥ar sdortly thezeafter, wvizk Maj. Jscobson
reporing 1o 2im. O the 19rh of %ay, 3il the NAR limited war focai poisnts
xe: &1 Bg QAR, 224, o= 26 aad 27 Msy, 3 driefisg team from BEg USAF travclled
to #XL snd AFCIL 2o rief C2R scieztists oo Operstion SSTT LICET and the
prodlems of aircraft vuinesadfiiizy and conmmzicatioz systems. On 2 Jz=me,
¥3j. Jacobson departed QAR for 2is ©0-day zozr with ASD"s Limited \ar
Office a2 Srighe-Paztersce AFE. O= 10 and 1l Zume, 2 SAG uneeting, empia-
sizizg the role of Q2 = limited war, ¥3s 2e1d 2t Los Angeles and o2 14-

1% ju=e, OGAR represeziastives aiteaxded 2o IRPA-spomscred svaposiam o2
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The program was as follows:

FY 1968
FY 1968
FY 1969

FY 1969

FY 1970

(6) TY 197:-72

couater-insurgency research snd development called CIRADS.

DCS Materie!l

Although an Industrial Engineer for adninistration of the OAR Value
Engiceering Pregram vas spproved for the Logistics Plans Division ~f the
2Mrsctorate of Logistics, the positicn was reevaluated as to its appli-
cability within By OAR. As 2 result, the Headguarters determined that
ssxisum results most likely would be obtained if this position were located
st the Air Force Cambridge R2sezrcu Laborstories (AFCRL). Action has teern
taken to transifer the position to AFCRL. The duty of the incumbent will be
to develop #nd adaianister the Al: Force Value Engineerinz Program within

The FY 1968-72 M{litary Construction Program was announced in March.

Energy Conversion Laboratory, AL
Science Laboratory, Cptical Physics, AFCRL
Placetary Cbservatory, AFCRL

Library Research and Professional
Building (addition), AFCRL

Science Laboratory, Astrophysics, AFCRL

Rone

All contracts have oeen let ané the ground has been broken for the censtruc-

tion of the Yzcuum Tower Telescope at the Sacrasento Peak Upper Air Resesrch

Site near Alamogordo, New Mexico. Completior is scheduled for April 1968.
A Cost Reduction Reviev Committee consisting of a member from eacn

15

staff agerncy has been established. The committee reviews and approves sub-
missions, sti=mulates program icterest and pirticinration, and establishes

, DCSAtateriel "Historical Report, RCS: AU-DS, 1 January - 30 Juqe
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parameters for the OAR program. A semiannual report of Cost Reduction
Prozram promotional items is now submitted to Hq USAF.

The original FY 1966 Cost Reduction goal of $3,610,000 was increased
to $11,210,00” by the Air Staff. Thne revised FY 1966 goal was exceeded
during the third quarter. Final figures for the FY 1966 dollar report
will not be available, however, until late in the FY 1967 first quarter,15

OAR procurement activities during January-June 1966 accounted for
542 procurement actions for a total obligated amount of $31,657,800. Gf
the total, $21,150,000 and 306 acticns were for contracts and $10,509,800
and 236 actions were for grants. The FY 1966 totals were: $69,325,900
obligated for 946 procurement. actions; $49,099,700 for 506 -<contracts;
and $20,226,200 for 440 grants. Low Cost Procurements (items of less than
$2,500) procured in the OAR research laboratories at AFCRL, ARL, and FJSRL,
amounted to 8,486 actions and 19,927 line items for a total obligated
amount of $726,500. These purchases included petty cash and calls against
Blanket Purchase Agreements. The FY 1966 totals were: $1,365,800 obli-
gated, for 16,152 procurment actions, 36,991 line 1tems.16

The only OAR base procurement activity is the one at EOAR in Brussels,
Belgium., EOAR transacted 158 base procurement actions for 443 line items
for $10,356. The FY 1966 totals for EOAR were: $28,125 cbligated, 330 base
procurement actions, 853 line items.

The Hq OAR Petty Cash expenditures amounted to $5,745 on 200 acticns
fc: 359 line items. The average wmonthly expenditure was $957. The FY
1966 totals vere: $10,501 expenditures, 354 actions, 616 line items, and
average monthly expenditure of $875.

The Directorate of Procurement renewed 27 basic agreements for another
tve lve -ronth period and negotiated 21 amendments to exising agreements. One
new basic agreement was negotiated. Final overhead rates were negotiated

with 20 educational institutions of which 6 were predetermined rates. Dur-

ing the reporting period, two institutions changed to predetermined overhead

1SIbi.d.

16 bid.
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rates. A totzl of 18 universi’ies are now using predetermined overhead
rates, permitting prompt closing of completed cost type contracts. The
Directorate also administered Air Force Advance Payment Pool Agreements
with 14 educational institutions. Tlese agreements had a total authorized
anount of $22,385,000. "

Office of Scientific arnd Technical Information

Colonel James A. Fava, Director of the Office of Scientific and Tech-
nical Information, was reassigned in April. Major Carlton M. Smith, Chief
of the Executive/Intelligence Division, served as Acting Director for the
remainder of the January-June reporting period.

Besides the regular work on the OAR Research Review, Air Force Research

Resumes, OAR Cumulative Index of Research Results, Air Force Research Objec-

tives, etc., the Office of Scientific and Technical Information also provided
editing, planning and scheduling support to the Headquarters' Office of Man-

power and Organization for {ts revised Organizatiorn and Functions Handbook,

and to the DCS/Plans and Programs for its Proceedings of the OAR Research

Applications Conference, 5 April 1966. The first issue of the Hq OAR Con-

solidated Digtribution List (as of 31 January 1966) was published and distri-
18

buted.
During this reporting period, after an unhappy and fruitless experience
with private contractors bidding on the publication of the 1965-196€6 Resumes,
the Office of Scientific and Techniczl Information decided to publish this
document in-house. Besides eliminating a great deal of confusion, in-house
publication will save the Government a substantial amount of mone; (at
least $30.000). Through the close cooperation oi the Office of Scientific
and Technical Information and the Superintendent of Documents, U.S. Govern-

ment Printing Office, the OAR Research Review is8 now available for sale by

17 bid.

18Office of Scientific and Technical Information, "Semiannual
Historical Report (RCS: AU-D5) for Period 1 January 1966 to 30 June
1966,' 25 Aug 66.
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the Superintendent of Documents at $2,75 per year (domestic) and $3.50
per vear (foreign). To date, the Superintendent of Documents has 650
paying customers for the Review. As this has resulted in a cost saving
to Hq OAR, it is anticipated that the possibility of putting other Hq
OAR publicetions on sale through the Superintendent of Documents will
be studied. This would curtail Hq CAR's printing requirements and

1
result in further savings,

A survey was made of all recipients of the OAR Quarterly Sumposia

Report in order to ascertain whether this document was a duplication of
the DOD publication on symposia, and to determine whether or not the
OAR publication should be eliminated. As a result of a study based on
this survey, it was recommended that the OAR publication could be elim-
inated if the DOD publication incorporated a chrunological breakout of
the symposia by scientific area and a short description of each sym-~
posium, its purpose and background. The study and recommendation were
forvarded to Hq USAF, which supported this approach, for transmittal to
DOD.

The Office of Scientific and Technical Information and the Director
of Data Automation have been experimenting with various approaches in
an attempt to develop a simplified corporate-author20 list which could
be used for all Hq OAR publications, and which would exclude unnecessary
and time-consuming decision-making on the part of the user. Corporate-
auther listings originated from library-catalog file cards which, in
themselves, were not suitable for a data processing system. Proper names
used as corporate names are shown in either normal or inverted (last name
first) order. Fcreign names may appear anglicized or in their original
language. This resulted in confusicn for the user of the listings in
that he had to make decisions based on inadequate knowledge of the system

through which he was searching. The Office of Scientific and Technical

19Ibid.

20An institution issuing a report or having the scientific, technical,

editorial or contractual responsibility for the report.
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Information is considering a telephone book approach in which the names
of the corporate authors, as preferred by the authors themselves, would
be listed in strict alphabetical-numerical sequence, a standard data-
processing arrangement, A two digit state-country code would also be
used to permit machine sorting based upon geographical area.

During this period, 2200 individual and 150 group scientific interest
profiles were delivered to OAR by Herner and Company. The final delivery
climaxed a progrem OAR initiated in April 1965 to identify the scientific
and professional interests of scientific and engineering personnel located
in various Air Force RDT&E establishments. The profiles were a compilation
of scientific terms chosen from the Datatrol Vocabulary to represent the
precise interests of an individual or group of individuals. The initial
test and application of the profiles will be in a Selective Dissemination
of Information (SDI) system to be developed by OAR which will use OAR tech-
nical documenta:ion as a data base. OAR also funded the participation of
200 Air Force scientific and engineering personnel in the National Aero-
nautics and Space Administration (NAS/) SDI system. During this period
the system became fully operational 4nd provided Air Force personnel with
a biweekly technical document announcement service tailored to their specific
interests. OAR's objectives were to gain experience with SDI systems in both
developmental and operatioral phases through participation in the NASA system
from its beginning. OAR's requirements for continued participation should

not exist beyond FY 1967.21

Air Force 0ffice of Scientific Research

The National Academy of Sciences - National Research Council (NAS - NRC)
announced, on 18 April, that fifreen outstanding young scientists had been
named to participate during the next academic year in the Postdoctoral
Research Program supported by the Air Force Office of Scientific Research

(AFOSR). The AFOSR-sponsored Postdoctoral Research Program, now in its

210ffice of Scientific and Technical Information, '"'Semiannual

Higstorical Report (RCS: AU-D5) for Period 1 January 1966 to 30 June
1966," 25 Aug 66.
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sixth year, provides young investigators of superior ability with special
opportunities for advanced study and fundamental research in areas of the
natural and applied sciences which are of particular importance to the
Air Force as sources of future technology. The minimum value of research
awards under the program is $9,000.

Selections were made by & board of seniur scientists appointed by
the NAS-NRC and were based on demonstrated competence and creativity in
original research, and on the scientific merit of the proposed postdoctoral
investigation. Each applicant had to be nominated by a scientist of high
professional standing. Candidates could choose the educational institution
or research laboratory best suited for the conduct of work in their par-

ticular specialty.

Air Force Cambridge Research Laboratories

Beginning in January, two radio telescopes (28- and 8-foot dishes)
at AFCRL's Sagamore Hill Observatory, were being uged full time to monitor
solar radio noise on continuing, long-term basis at five dif erent fre-
quencies ——606, 1415, 2700, 5000, and 8800 mc. The purpose of the program
was to determine how changes in radiation in certain frequencies correlate
with solar and terrestrial effects--solar proton showers, solar flares,
magnetic storms, auroral displays, and radio commurications blackout., The
Sagamore Hill astronomers hope to determine whether characteristic changes
in radio emissions can be used as a basis for predicting environmental
effects,

Scientists at AFCRL's Meteorology Laboratory conducted a series of
fog dissipation tests in January at two American air bases in Germany.
The tests consisted of suspending blocks of dry ice from ordinary weather
balloons sending them aloft into the fog. As the fog particles came in
contact with the dry ice, snow crystals formed and dropped to the ground,
thus dissipating the fog. On 27 February, Air Weather Service (AWS) per-
sonnel at Griffiss AFB, New York were given a chance to put the new AFCRL
method to a real test, It was necessary to clear a landing corridor for
a distressed B-52 bomber. Using the AFCRL technique, AWS personnel opened
a one-mile wide corridor along the full length of the ruanway to permit the
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crippled B-52 to land. The corridor was ovened in about an hour. The
temperature at the time was 22 degrees Fahrenheit.

At a Pentagon ceremony, on 23 June, General Jonn P. McConnell, Air
Force Chicf of Staff, presented Captain James T. Neal, of AFCRL's
Terr2strial Sciences Laboratory, with the Air Force R&D award. Captain
Neal was one of five Air Force officers to receive the award. Recipi-
ents of the award were selected by a committee from the Air Force
Scientific Advisory Board. Captain Neal received the award for his
research on dry lake beds suitable for aircraft emergency operationms.

The study of dry lake beds, their evolution, and geology, resulted in a
voluminous report that could be considered a definitive documert on dry
lake beds in the western United States.

More than 30 leading scientists investigating the size, shape, and
mas: distribution of the moon, attended the International Conference on
Selenodesy, held in Manchester, England, from 29 May through 4 June. AFCRL
and the University of Manchester co-sponsored the event.

The third and last increment of projects to be funded under AFCRL's
FY 1966 Laboratory Director's Fund (LDF) was announced by Col. Robert F,
Long, Commander, AFCRL, in April, With these three programs, a total of
11 major programs have been funded under the FY 1966 $1.9 million alloca-
tion. AFCRL representatives expressed the opinion that they expected the
FY 1967 allocation to be roughly the same size. Recelving funds under
the last fncrement were: Russ Walker, Optical Physics Laboratory, for
work on earth and horizon infrared meas.urements; A. T. Stair, Optical Physics
Laboratory, for work on molecular interactions et 1 to 10 ev.; and Duane
Haugen, Meteorology Laboratory, for work on instantaneocus point source dif-
fusion probes. A late entry in May for LDF funding, included Edward Chernosky,
Space Physics Laboratory, for a feasibility design study of a portable, high-
sengitivity, magnetic gradiometer for limited war applicatious.

On 29 March, an $85,000 addition to AFCRL's Optical Physics facility
was accepted for occupancy. The new add!tion provided an environmentally
controlled, dust-free laboratory for research on optical techniques related
to reconnaissance, surveillance anq communications, Construction was

started on 18 April on a $24,500 expansion of the building now occupied by
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the Lunar Planetary Research Branch of the Space Physics Laboratory.

Hans E. Hinteregger of AFCRL's Upper Atmosphere Physics Laboratory
was named by the Air Force as one of its five nominees for the 1966
Department of Defense Distinguished Civilian Service Award., Hinteregger's
scientific contributions in the field of solar physics, ionospheric physics,
and extreme ultraviolet solar radiation are internationally recognized.

In the past two years, two AFCRL scientists have received this award.——
Norman Rosenberg of the Upper Atmosphere Physics Laboratory in 1964 and
John Evans of the Space Physics Laboratory in 1965,

Construction of a unique solar telescope at the Air Force Cambridge
Research Laboratories' Sacramento Peak Observatory at Sunspot, New Mexico,
began in the spring. Design concepts for the telescope were established
by an AFCRL scientist, Dr, Richard Dunn, Plans call for its completion
early in 1968,

The $3.16 million telescope will be 326 feet long; 200 feet of this
length will be beneath ground level. The above-ground segment will rise
126 feet on a peak of the Sacramento Mountains, which are 9,200 feet above
sea level, With the completion of the new telescope, the Sacremento Peak
Observatory, already a major solar research center, will become one of the
most complete facility in the world for the study of solar phenomena.

The above -ground portion of the telescope will consist of a truncated,
cone-~shaped tower and associated laboratory buildirgs. The base of the
126 -foot tower will have an inside diameter of 40 feet, The diameter will
narrow tn 20 feet at the top.

Atop the tower will be a rotating turret for tracking the sun in ele-
vation and azimuth, Light from the sun will pass through a quartz window
having a 30-inch aperture onto flat mizrors mounted in the turret, The
mirrors will direct the light down a long 320-foot tube to a spherical
mirror at the bottom. This spherical mirrnr will have a diameter of 64
inches and focal length of 180 feet. By tilting the mirror, iight can be
directed upward to any one of five observation ports in the associated
ground facilities.

Two design features should give the telescope exceprional flexibility
and resolution. The first is in the mounting of the optical system. The
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entire optical system, including the 320-foot intericr tube and associated
instrumentation, will rotate as the sun is tracked, This system will weigh
approximately 250 tons. The second feature is that the optical system and
assoclated instruments will be placed in a vacaum. The purpose of the
vacuum is to eliminate air turbulence, which can greatly affect the resolu-
tion of the telescope. An added advantage of the vacuum is the eliwination
of dust from optical surfaces that would degrade resclutios and sensitivity.
Two vacuum pumps will evacuate the entire optical system and associated
instruments te working pressure in about six hours, displacing 17,000 cubic
feet and obtaining a vacuum of ,25 torr, which corresponds to an altitude
of 180,000 feet.

The new facility is closely linked te the nation!s space programs.

Of prime concern are high proton showers associated with sunspot activities.
These showers provide a great potential hazard to man in space, and degrade
electronic equipment. The etudy of characteristic features on the surfac-
of the sun which give rise to these showers will receive special emphasis.
From these studies, AFCRL scientists hope to extend the period over which
they can predict thte onset of proton shcwers. Predictions can now be made
with considerable accuracy over a 10-day period.

In addition to research leading to the more precise prediction of
dangerous proton showers, the new telescope will be used for research on
a range of solar phenomena., Solar activities have a prcifound effect on
the earth's weather and on communication and detection systems. AFCRL
scientists hope to obtain a clecver picture of solar-terrestrial relation-
ships.

Scientists of the Air Force Cambridge Research Laboratories and Cornell
University jointly conducted a series of experiments designed to learn more
about dense, patch layers of the ionosphere known as sporadic E.

Sounding rockets, which released a vertical chemiluminescent trail
starting at 30 miles and extanding to a peak altitude of 180 miles, and the
1000-foo% Arecibo radar in Puertc Rico, were ﬁsed to obtain precise data
on ionospheric and wind conditions under which sporadic E forms.

A series of four rocket firings were made from Cemp Tortuguera, Puerto

Rico. This was timed with simultaneous measurements made at Arecibo using
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a lower-~ionosphere study program. The rocket trajectory and radar beam
intersected &t a height of approximately 160 km, some 20 km north of
Arecibo over the Atlantic Ocean, The measursments were made at night,
and were spaced between sunset and sunrise on & night when sporadic E
was detected by radio mesns at Arecibo. The particular night chosen
required the cooperation of both local weather conditions for & clear
observation of the trails and the mechanism which produced the speradic
E phenomenon.

Sporadic E occurred randomly and unpredictably, and affected both
radio commv ications and radar detection-—-—usually iun a harmful way.
Depending on radio or radar wavelengths, the signal was either absorbed
or reflected, causing such effects &8s radar clutter, signal fading, or
the reflection of the signal over grcat distances.

Although sporadic E la§ers have been studied for many years, just
how they were formed was not well understood. One promising theory,
known as the "Wind Shear Theory,'" predicted that charged particles in
the lower ionosphere would be forced to pile up into thin layers becasuege
the particles were moving relative to the earth's magnetic field. The
magnetic field deflected the particles vertically, with the amount of
deflection depending on the direction and velocity of the wind at any
given altitude. Because the 100- to 150-mile per hour wind changed direc-
tion by 180 degrees at roughly 15-mile intervals, luminescent trails pro-
duced by rocket firings were distorted and assumed a helical configuration.
Thus, the moving charged particles cut across the lines of force of the
earth's magnetic field at all angles, and were consequently deflected more
strongly at given altitudes. This caused them to pile up at certain
altitudes, thereby creating sporadic E.

To evaluate this theory, it was necessary to know more about wind
shear—that is, the change in wind direction with altitude. High-eltitude
wind profiles were measured by releasing a luminescent chemical vapor from
a rocket as it proceeded along a nearly vertical trajectory, These trails
were tracked by cameras, and the height profile of wind magnitude and
direction was obtained from the cloud motions as recorded on the films.

Starting in May, a month-long airborne gevlogical survey over several
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Mediterranean and Middle East countries to collect data on dry lake beds
for natural landing sress was undertaken by AFCRL scientists. They were
also investigating the geology of river valieys and volcanic geothermal
areas.

The key instrument aboard the C-130 aircraft was a nine-lens camera
system for taking simultaneous photographs at nine different narrow-band
regiong of the visible and near-infrared spectrum. By studying the tonal
contrasts of the photographs, characteristics of the terrai.. can be deter-
mined. In addition to the nine-lens camera, a thermal infrared optical-
mechanical scanner and a conventional aerial camera were used.

The survey was made over Libya, Iran, andé Jcrdan. As an adjurct to
the survey, AFCKL, at the request of the Italian Government and Dr.
Froelich Rainey of the University of Pennsylvania Museum, used the instru-
mented aircraft to examine the Plain of Sybaris on the southern coast of
Italy in an attempt to locate the lost city of Sybaris, the richest of the
pre-Golden Age Greek cities. It was hoped that the AFCRL survey using the
nine-lens camers and the themmal infrared system could help delineate the
boundaries and other features of the lost city.

Another fzature of the survey was an attempt to locate geothermal
areas which can serve as natural-energy sources ftor steam electric power
generators. Such generators have been i use in Italy for a number of
years. The thermal infrared scanner was used for this survey which was
made in the Larderello area. The area around Mt. Vesuvius was also mapped.

The main object of the survey was the location of large, dry, flat
areas with soil sufficiently compact to support airc.aft. During the past
four years, AFCRL has made extensive studies of dry lake beds in the west-
ern United States, and has identified and catalogea scorec of such natural
larding areas suitable for emergency operations. The recent airborne sur-
vey further helped identify such are¢s in the Middle East.

The nine-lens camera was developed by the Itek Corporation, Lexington,
Mass., and the IR scanner by Michigan University, both under the direction
of AFCRL scientists.

an AFCRL satellite, instrumented to measure the aagular distribution

and energies of charged particles ir the earth's magnetic field and upper
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ionozphere, was launched from Vandenberg AFB, Califormnia, on 22 April.
The OV3-1 (Orbiting Vehicle) satellite was boosted into a polar orbit
with an apogee of 3,090 nautical miles, & perigee of 192 nautical miles,
a period of 151 minutes, and an orbital inclination of about 80 degrees,
by a Blue Scout rocket.

The specific objective of the launch was to determine the distribu-
tion of energetic charged particles (electrons and protons) in the earth's
magnetic field. AFCRL scientists are primarily interested in the pitch
angle of the particles (angle of the particles with respect to the mag-
netic field).

The satellite carried a spherical 2lectrostatic analyzer for meas-
uring low-energy ionospheric charged particles, and two curved-plate
electrostatic analyzeras for measuring high-energy radiation belt elec-
trons and protons up to about 100 Kev. Two other instruments, an electron
spectrometer and a proton spectrometer, were aboard to obtain the energy
spectra of particles up to an energy of a few Mev. Also, a Geiger counter
was used to measure the radiation counts in order to compare radiation-
intengity data with that obtained in previous AFCRL satellite measurements
made between 1960 and 1963.

All of the instrumentation was directional except for the spherical
electrostatic analyzer and the Geiger counter, which were ounidirectional.
Two sets of standard aspect magnetometers were also on the satellite for
determining the orientation of the directional instruments with respect
to the magnretic field.

Extensive modifications of AFCRL's Boeing KC-135 upper atmosphere
research aircraft wore completed by the Lockheed Aircraft Service Company.
Part of AFCRL's fleet of airborne laboratories, the KC-135 was equipped
to probe the ionosphere.

Most important of the new modifications was the installation of a
second hemispheric dome atop the fuselage to accommodate a gyro-stabilized
35 mm. all-sky camera and a Granger icnospheric sounder. Regarded by
project scientists as the most important unit in the aircraft, the sounder
is a pulsed radar that is stepped from 2 to 64 megacycles. In an effort

to map the ionosphere, scientists use the sounder to measure densities,
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movements, irregularitizs and currents of electrons. The other dome houses
the head for the photometer used to measure artificial and natural airglow.22
A periscope, located between the two domes and interlocked to direc-
tional cameras and a photometer, could be coupled by servo-mechanisms to
instruments in both domes. Also installed was new control equipment that
would permit all cameras in the airplane to be controlled by one operation,
Still enother addition was the installation of a new gamma ray monitor that
would be used in cosmic radiation studies. Nearly all other research equip-
ment alreacdy installed in the alrcraft was revised and reinstalled in compact
rack arrangements, so as to provide more room for the crew. This unique
aircraft, with its great variety of instrumentation, permits AFCRL scientists
to conduct ionospheric studies all over the world. Studies have been made
from the Arctic to the Antarctic in such areas as electrojet studies, aurora,
airglow, Arctic propagation studies, lonospheric perturbations, and fono-
spheric densities.23
The first working flight of the refurbished flying laboratory left
Hanscom Field, on 24 January, for the Azores. From there it flew on to
Iceland and then back to Hanscom Field. During the course of the flight,
AFCRL scientists studied the aurora, fonospheric drift and irregularities,
and investigated electron dumping areas in the Middle and North Atlantic,
Then, on 24 March, the flying laboratory left Hanscom Field again, that time
on a month-long series of flights over the northcentral United States to
evaluate instrumentation aboard the aircraft, This instrumentation was the
most advanced and the most se¢nsitive instrumentation for measuring gravity
that had ever been assembled aboard an aircraft. Worldwide gravity surveys
have lagged because of the difficulty in making measurements over oceans
and in remote areas., The instrumentation aboard the KC-135 should help

overcome this particular difficulty.

22AFCRL Newsletter, No. 128, 14 Jan h6; Cambridge Laboratories KC-

135 Equipped to Study the Ionosphere," Aviation Week and Space Technology,
10 Jan 66, p. ©9; OAR Research Review, Vol V, No. 1, Mar 66,

Ibid.
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The solar eclipse that occurred 20 May across the eastern Mediter-
ranean was observed by AFCRL scientists from AFCRL's KC-135 fonospheric
aircraft and from a temporary ground site near Olympus, Greece. About
ten AFCRL scientists participated in the program. Radio measurements
were made in four frequency regions——X, C, S, and L bands. Two AFCRL
equipment trailers were shipped to Greece, in March, for the ground
observations. Ground observations were under the direction of scien-
tiets from the Space Physics Laboratory. Exceptionally gocd dates was
obtained by them. They were able to obtain excellent radio emissions
from three different isolated sunspots. Airborne observations were
primarily concerned with changes in the ionosphere induced by the
eclipse. The AFCRL KC-135 aircraft, with its variety of instrumenta-
tion for looking at the ionosphere, was under the direction of scientists
from che Upper Atmosphere Physics Laboratory. Following the eclipse, the
two equipment trailers were sent directly to Peru, where the AFCRL group
were to observe another eclipse ¢n 12 November.

About 150 administrators and scientists from OAR and its elements,
together with representatives from other Air Force organizations, attended
the OAR Progran. Review on 7-10 February. Four panel sessions were run
concurrently. These sessions were devoted to a review of all OAR defense
research sciences and expioratory development programs conducted at organ-
izations supported by OAR. All sessions were held in the AFCRL complex.

An environment test chamber for simulating atmospheric pressures and
temperatures found at altitudes up to 216,000 feet was placed in operation
at APCRL's Aerospace Instrumentation Laboratory in January. The chamber
was to be used to test and calibrate balloon-borne instruments at various
simulated altitudes. It was capable of maintaining pressures as low as
.75 torr, and temperatures from -112 degrees to +250 degrees Fahrenheit,
and could simulate bzlloon flights of any programmed duration. The work-
ing area within the cylindrical chamber was 48 inches in dismeter and 25
inches deep.

TSgt Forrest F. J. McClure of the Technical Services Division, Deputy
for Logistics, AFCRL, was named OAR Outstanding Airman of the Year. Ke

represented OAR at the Air Force Association Convention that was held in
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Dallas, Texas, in March. The award was made on the basis of his outstand-
ing'contributions during 1965 to an AFCRL classified project. He worked
with the system through construction, installation and checkout, and was
the only project member who followed through on all its phases. He accom-
paniad the equipment to the operating location and tested it under combat
conditions, flying several combat missions in support of the project. He
developed a set of operational instructions and instructed and supervised
the user personnel in the field.

NASA's Surveyor program has been extensively supported by the Aero-
space Instrumentatiocn Laboratory during the past year. This support
éonsisted of dropping Surveyor modules from balloons. Purpose of the
effort, conducted at Holloman AFB, New Mexico, was to test attitude contol
systems and the retro-firing mechanism used to decrease the module veliocity
as it approaches the moon, In FY 1965, 16 launches were made under the pro-
gram. Thus far in FY 1966, 24 Surveyor test launches have been made and
two more are scheduled later this month. The balloons carrying the Surveyor
landing module were tethered at 1,500 feet from where the 450-pound package
was dropped. TherSurveyor launches were only a small part of AFCRL's bal-
loon activity in February, an exceptionallv tusy month for the balloon
launch group. Altogether, 15 balloon launches are scheduled. Launched
last week was Project Sky Top (for the Space Physics Laboratory) congisting
of a telescope-spectrometer system which was carried to an altitude of
105,000 feet to make infrared measurements of the lunar surface.

In the remarkably short period of two months, scientists of the Data
Sciences Labouratory concéived, developed, and field-tested an ingenious.y
simple system that enabled helicopter pilots to hear and to determine the
direction of groundfire. The helicopter pilot in Vietnam often doesn't
know he is being fired on from the ground until hia helicopter is hit, 1If
the hit isn't vital, he then begins to take evasive action. The problem
is that the noise of the helicopter masks the sound of the smalli arms
groundfire. The detection system was field-tested, on 9 March, at Camp
Edwa :ds, The position of a 7.62 mm. machine gun, firing short bursts of
ammu iition, was unfailingly pinpointed from the helicopter at distances up
to 2¢.) yard..
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The Satellite Meteorology Branch of the Meteorology Laboratory has
been receiving daily pictures from the ESSA II Weather Satellite for the
past two weeks. Transmissions from the satellite are picked up by the
helix antenna atop an AFCRL building and processed by the laboratory's
Autometic Picture Taking (APT) equipment, The relatively high orbit of
the satellite—75C miles—1esults in the coverage of a much larger area
than the Tiros or Nimbus satellites. Most of the North American conti-
nent can be photographed in only fcur picture transmissions.

AFCRL wae chosen by NASA and the Air Force as one of the seven key
stations (from among 150) to evaluate the new experimental infrared
system aboard NASA's new weather satellite, NIMBUS C. The NIMBUS C was
launched 15 May from Vandenberg AFB. The Meteorology Laboratory's APT
equipment was modified to accommodate transmissions of infrared photo-
graphs to be transmitted by NIMBUS C., The NIMBUS C took high resolution
infrared nighttime pictures from its 600-mile circular orbit. The APT
station was operated by AFCRL's Satellite Meteorology Branch which also
recorded pictures from NIMBUS I, beginning in August 1964, and ESSA 1I,
since March of this year.

AFCRL established a new West Coast office, on 6 June, at the Space
Syetems Division, El Segundo, California. The office has the organiza-
tional status of a laborstory. Gene DeGiacomo, presently Chief of the
Space Forecasting Branch of the Space Physics Laboratory, has been named
head of the West Coast office. The purpose of the new office is to pro-
vide consultation service to the Space Systems Division and Ballistic
Systems Division, and for the deputy commander of the Manned Orbiting
Laboratory (MOL) program. The new office maintains technical liaison with
the Aerospace Corporation and provides engineering support to OAR's Los
Angeles office. AFCRL scientists will, as occasions warrant, work on ex-
tended TDY with the AFCRL West Coast office.

A 26-million-cubic-foot-balloon, twice the size of any previous balloon,
was launched by AFCRL from Holloman AFB on 22 June. The balloon system at
the time of launch stood 815 feet above the ground, a height which compares
with the 555 feet of the Washington Monument and the 1,250 feet of the
Empire State Building. The 26-million-cubic-foot volume'of the balloon
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compares to the previous record balloon size of 13,5 million cubic feet,
a balloon launched by AFCRL in January 1965. The balloon system was
designed to test NASA's Voyager Mars landing capsule. Beginning in August,
AFCRL plans o use fivc ballcoons of the same design to carry the Voyager
test module to an altitude of 130,000 feet for simulation tests of entry
into the Martian atmosphere.

The AFCRL-sponsored International Conference on Crystal Growth met
in Boston on 20-24 june. More than 170 papers were presented by leading
crystallographers from all over the world. Approximately 60 of the more

than 500 attendees came from abroad.

Aerogpace Research Laboratories

The Aerospace Research Laboratories (ARL) announced in January that
a patent had been awarded to Mr, Radames K. H. Gebel of its Solid State
Physics Research Laboratory for his invention of the Sequential Lighc
Amplifier System. Work on this svstem, the result of research under Pro-
ject CAT EYE, was carried on by Mr. Gebel during the 1950'5.24 His inter-
ests in the possibility of amplifying light by electron means,ultimately
led tc a device capable of producing an image 50 billion times brighter
than the actual scene it was focused upon. In other words, it produced
pictures in what appeared to the naked eye to be total darkness. Besides
being an important device in the fields of astronomy, medicine, and aviation,
this concept has numerous military applications, not only by the Air Force,
but by the entire armed forces.

Dr. Hans J. P, von Ohain, Chief Scientist at ARL, received the Goddard
Award from the American Institute of Aeronautics and Astronautics (AIAA) at
the AIAA Honors Convocation in New York City on 25 January. The award was
named in honor of Dr. Robert H. Goddard, the rocket pioneer, and was estab-
lished in 1963 by the AIAA and the United Aircraft Corporation (UAC). It

is given to persons who have made a brilliant discovery or a series of

24For complete detsils see OAR-4, Project Cat Eye: A History of
Light Amplificatiocn Research at the Aeronautical Research Laboratory,
1952-1960.
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outstanding confributions over a period of time in the engineering science
of propulsion or energy cov.version. The award consists of an honorarium
of $5,000 donated by UAC, a certificate, and & medal donated by Mrs.
Esther Goddard.

Dr. von Ohain's award was for his contributions toward the first suc-
cessful application of turbojet propulsion to aircraft in 1939. He had
develcped a theory of turbojet engines and built a working model 2s ezrly
as 1935-36. Working in ?onjunction with the Heinkel Aircraft Corporation
in Rostock, Germany, he was able to develop the first successful sustained
operation of a turbojet engine by March 1937. This first engine used
gaseous hvdrogen as a fuel. He intensified his research and produced a
successful liquid-fueled engine which was installed in the first experimen-
tal jet airplane, the He-178. With tiiis airplane the first flight of a
turhojet-powered aircraft was made iu August 1939. Continued development
produced an improved turbojet engine which, when installed in a two-engine
jet plane, propelled the aircraft at speeds up to 100 miles per hour faster
than contemporary piston engine planes.

On 23 June, Major Robert M. Detweiler, Assistant to the Director of
ARL's Solid State Physics Research Laboratory, was one of five USAF offi-
cers to receive the 1965 USAF Research and Development Award. It was
presented to him for his outstanding reszarch in the field of solid state
physics. His research has added substantially to the present knowledge
of the defect structure of semiconductors and the experimental techniques
idtroduced by him have been universally recognized. His work is applica-
ble in the development of new semiconductor devices and in providing
better understanding of the general problems of radiation damage relative
to its effect on Air Force weapons systems in the field.

Thig is the fourth consecutive year that a member of ARL has received
the WSAF Research and Development Award. In 1962, Dr. Robert E. Sievers
rece‘ved the award for his research in the area of gas chromatography.
Then,- in 1963, Dr. Gsle I. Harris received it for his work in the field of
nuclear physics, and finally, in 1964, Major Melvin R. Keller received the
award for his research efforts in the field of energy conversion.

Colonel Robert E. Fontana, ARL Commander, received the Leglon of
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Merit, on 9 June, before leaving for his new assignment as Chief of the
Department of Electrical Engineering at the Air Force Institute of Tech-
nology. Under the direction of Col. Fontana, according to the citation,
notable scientific advancements have been made by ARL's scientific and
technical personnel in numerous complex areas such as hypersonic wiad
tunnels, sequential light amplifier systems, molecular cross linking mech-
enisms, atom connectivity matrices, semiconductor materials, quantitative
analysis of metals by gas chromatography, radial mathien functions, optimum
designs of rocket nozzles, and energy conversion research. He also revised
and supplemented the ARL scientific and technical programs to insure that
new science has the maximum possible impact on Air Force technology on a
continuing basis. Another of his most significant accomplishments was the
gulidance of cfficer and civilian scientists in career development.

Colonel Paul G. Atkinson, Jr., Deputy Commander of the Aerospace
Research Laboratories, replaced Col. Fontana as Commander of ARL on 16 June.
Col. Atkinson, who has been associated with propulsion research and devel-
opment for over 15 years, graduated from the U.S. Military Academy in 1943.
During World War 11 he served as a pilot and flight commander in Europe in
the Ninth Air Force. He returned to the United States in 1945 and was as-
sigred to Headquarters United States Army Air Forces until he entered the
California Institute of Technology graduate school in 1946. After gradu-
ating with a Master's degree in aeronautical engineering, be was assigned
to the Engineering Division of the Air Materiel Command (AMC) until Decem-
ber 1949, There, he served as Chief of the Test Range Branch of the
Guided Missile Section and later as a project officer in the Power Plant
Laboratory. During this time he also earned a Master's degree in business
administration at Ohio State University. From 1950 to 1953, Col. Atkinson
served as an intelligence officer in Germany.

He then joined Headquarters Air Research and Development Command
(ARDC), serving as Chief of the Rocket Engine Section in the Aeronautics
and Propulsion Division until May 1956. Trsnsferring-next to the Air Force
Office of Scientific Research (AFOSR), he served as Chief of the Propulsion
Research Division until 1960. From 1960 to 1965, Col. Atkinson was at Head-

quarters United States Air Force, where he was Chief of the Propulsion
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Division in the Directorate of Science and Technology. In July 1965 he
joined ARL as deputy commander.

Colonel Charles A. Scolatti, Chief of ARL's Operations Office, as-
sumed Colorel Atkinson's former position as deputy commander of ARL,

Col. Scolatti was commissioned in 1944 after completion of flying school.
During the remainder of World War I1 he served with the Eighth Air Force
in Europe. Upon his return to the United States, he instructed in the
advanced single engine flying program, and in 1948 he was assigned to

the Twentieth Air Force in Okinawa.

In 1950, Col. Scolctti went to ¥right-Patterson AFB, Ohio, as an
experimental test pilot in the Fighter Branch of the Flight Test Division.
In addition to fighter testing, he worked with the automatic all-weather
landing systems program and the jet fighter icing program.

From 1952 to 1954 he attended the Air Force Institute of Technology
(AFIT) Engineering Sciences Program. Upon graduation Col. Scolatti was
assigned &8s an aeronautical research engineer and project scientist in
the AlL Fluid Dynamics Branch. He left ARL in 1958 to attend the
Massachusetts Institute of Technology (M.I.T.). In 1960 M.I.T. awarded
him the Master of Science aud T.A A, degrees in aeronautics and astro-
nautics. He has also been awarded a Master's degree in international
affaire by George Washington 'Iniversity, Washington, D. C. Col. Scolatti
then served as Chief of the Research Planning Division, Directorate of
Plans at Headquarters OAR from July 1960 to July 1964. He spent the next
year at the Air War College, Maxwell AFB, Alabama and came to ARL immedi-~
ately after graduvation,

European Office of Aerospace Research

The European Office of Aerospace Research (EOAR) experienced minor
reorganizations in both its Directorate of Technical Operations and its
Directorate of P-ocurement. In the former, the reorganization was effec-
tive 1 May and was concerned mainly with bringing the EOAR organization
in line with the Department of Defense (DOD) program element reqQuirements.
For instance, a project officer in the Metallurgical Sciences was trans-

ferred from the Physical Sciences Division to the Engineering Sciences
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Divigsion because one of the DOD program elements called for the field of
Metallurgy to be placed in Engineering Sciences, Mostly, the reorganiza-
tion involved the shifting of personnel on paper.

In the Directorate of Procurement, its reorganization was appruved
but would not become effective until 1 July 1966, at which time its four
divisions would be reduced to three. The Sciences Division was to be
absorbed into the Physics Division; the new structure to be entitled the
Physics and Biosciences Division. The etructure nf the Erzineering and
of the Support Services Divisions remained the same.

Ags of 30 June, the European Office of Aerospace Research (EOAR) had
a total of 503 active contracts and grants under administration, with a
total value of $14,542,200. Unliquidated commitments were $4,550,531.
This compares to 30 June 1965 figures of 528 active contracts and grants
with a total value of $15,056,300 and unliquidated commitments in the
amount of $6,547,300, and 31 December 1965 figures of 473 active contracts
and grants valued at $13,246,300 and unliquidated conmitments of $7,237,300.
A list of contracts and grants by country (as of 30 June 1966) was as

follows:25

25H15tory of the European Office of Aerospace Pesearch, Brussels,

Belgium, 1 January - 30 June 1966, undated.




Countrx

Austria
Belgium
Denmark
France
Finland
Germany
Ghana
Greece
Ireland
Israel
Italy
Kenya
Lebanon
Netherlands
Norway
Spain
Sweden
Switzerland
Turkey

Urited Kingdom

TOTAL

No., of Contracts/Grants

17
35
9
37
3

58

57

50

20

49

123

503

51

Total $ Value

$ 516,515
889,871
111, 500

2,136,090
58,390
1,610,602
12,000
209,039
158,062
1,998,242
1,232,273
11,250
37,900
270,420
981,301
149,902
1,323,586
261,395
27,985

2,545,777

S —————————

$14, 542,200




A total of 241 Purchase Request:s, totalling $5,654,900 were
received during FY 1956. In addition to these, there were eight FY
1965 Purchase Requests carrjed over and obligated during FY 1966.
Most of the Purchase Roquasts received were in the 614 and 624 fund
leriel.26

Fiscal Year 1966 Purchase Requests, numbering 232 and totalling
93,564,710 were obligated during the fiscal year for research. This
was in 2ddition to the eight FY 1965 Purchase Requests carried over

and two supply Purchase Requests totalling $163,150. A breakdown of

research &nd development obligations by country are as follaws:27
Country Ko. of PRs Obligated Total § Value
Austria 11 $ 124,460
Belgium 16 213,755
Denmark 3 Z2,000
Finland 2 43,100
France 16 464,042
Germany 30 428,400
Ghana 1 5,000
Greece 4 28,700
) Ireland 2 28,500
Israel 23 492,795
Italy 28 312,603
Lebanon 2 33,900
Netherlands 3 ' 42,670
Norway 17 274,600
’ Spain 6 36,416
Sweden 19 288,312
Switzerland 4 61,000
United Kingdom 44 653,207
TOTAL 231 $3,553,460
762212.
27

Ibid.
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Barter funds werc received by the Londcn and Laon Firnance Offices
during this reporticg period. The Loncon Firance Office was scheduled
to receive a total of $3,550,000 and the onz at Lson $1,500,000., Bar-
ter furd requirements of $3,830,000 for the secoud incremeat beginning
20 February 1967 were requested, Hq OAR, in reviewing t'.!s request,
rounded off the figure to $4,000,000.28

Because of the proposed relocation of units assigned in Frence,
arrangements were made tc tranafer the payments of all contracts and
grants from the Laon Finance Office to the office in Bitburg (Germany).

This required the preparation and distribution of change oxders and
grant amendments on 162 documents.
to Bitburg.

The Barter account we: also changed

At the same time, agrecwmcnts were resched with the Office of Naval
Research (ONR) and the Naval Purchasing Office, London, to transfer all
Navy contracts to EOAR beginning 1 July 1966. This transfer involved
approximately 50 contracts. -

The big issue in the European Office of Aerospace Research during

January-June 1966 continued to be the collocation efforts of the European

R&D offices of the three armed services. This issue went back to 10 June

1964, when the U.S. fouse of Representatives requested that an inquiry be
made into the procurement policies and practices of the Department of
Defense, including major overseas procurement. This inquiry resulted in
the House Surveys and Investigations Report of February 1965, which con-
cluded that the work of the three military research offices in Europe was
poorly coordirated and .uggested a consolidation of the facilitias and 1
personnel involved. When the House Appropriations Committee called this
matter to the attention of the Director of Defense Research and Engineer-
ing (DDR&E), he replied that such a consolidation could not only be ef-
fected buit could lead to an improvement in overall efficiency. The

Committee then called on DOD to accomplish this consolidation during
fiscal year 1966.29

29"History of the European Office of Aerospace Research, 1 January
1966 - 30 June 1966," 12 Sept 66.

S
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Also 58 a result of the Jouse Surveys &nd Investigations Report of
February 1965, DOD directed s study of certain aspects of procurement
activities of the three services in selected Evropean countries. It was
conducted by the DOD Procurement Management Review Group. The field
effort was accomplished between 26 April and 7 June 1965. Concurrently
with this review, a study was made by DDR&E relative to the research
organizations of the three services in Europe. The DDR&E etudy con-
cluded that research activitier in Europe could best be accomplished by
locating the research offices of the three services in ome city, prefer-
ably the Frankfurt-Wiesbaden area in Germany. When and if the reloca-
tions of the research organizations were carriec out, the DDR&E study
recommended that the U.S. Amy Procurement Center, Frankfurt, be assigned
responsibility for procuring all ressarch in Europe. These DDR&E recom-
mendations weve noted and iacluded in the DOD Procurement Management
Review Group's analysis.30

The Procurement Management Review Group recommended that i{f the DDR&E
recommendations for relocation of the Army, Navy, and Air Force research
operations in Europe were carried out, the responsibiiity for procurement
for the three services should be assigned to a siigle procurement office.
If the relocation were to he made in the Frankfurt-Wiesbaden area of
Germany, it was recommended that the procurement responsibility be as-
signed to the U.S. Ammy Procurement Center, Frankfurt.31

On 10 September 1965, EOAR's Director of Procurement, attended the
Tri-Service Procurement Directors' Meeting at Frankfurt, where he was
provided with a copy of a report prepared by a DOD Procurement Management
Survey team, The report had been forwarded to EUCOM (Army) for comment
in snticipstion of a consolidation of the R&D activities of the three
services in Europe. Colonel Jack L., Deets, EOAR Commander, read the
report and noted with alarm that EOAR's functions were greatly misrepre-

sented, He reported his findings immediately to Hg OAR and recommended

305p14,

31p14.
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that CAR protest theee misrepresentations.

OAR prepared a position psper as well &8s their clarifying cosments
on Section A uf the above report. Apparently OAR's prctest efforts were
effective, for, on 18 October 1965, DDRAE directed that a task force be
assenbled to make a comprehensive study of the practical problems in-
volved in such an implementation by 1 February 196,

This task group, of which Brig. Gen. Ernest A, Pinson was the USAF
member and Col. Thomas M. Love the alternate, met on 30 November 1965
at Washirgton., The members determined that the basic study coculd best
be conducted by the commanders of the services' research offic:s in
Europe as a working group, In December, the Buropesn commanders were
advised by letter to conduct a joint study and to prepare and submit a
report to the task group in Washington not later than 20 January 1966.

A Working Group, composed of Colonel Charlee L, Beaudry, U.S. Amy, Chief,
Army Reseavch Office - Frankfurt, Chairman; Captain William W. Schaefer,
U.3, Navy, Commanding Officer, Office of Naval Research - London; and
Colonel Jack L. Deets, U.S. Air Force, Commander, European Office of
Aerospace Research - Brussels, was established and charged with the re-
sponsibility of studving and recommending a suitabls site for colloczting
the three services' European Research and Development offices. In connec-
tion with this the European Working Group asked the various U.S. military
comeands in Europe for input data on the availability of housing, office
space, support facilities and similar items, by 5 January 1966.

Anticipating such a request, Col. Deets had, in September 1965,
directed his staff to gather data &nd information in order to prepare com-
parative reports on the three Tri-Service R&D activities, operations, and
support capabilities, Thus, by the time the first negotiations meeting
was held in January, Col. Deets was completely prepared with raw date on
the total scope of R&D activities in Europe. The EOAR staff, therefore,
was able to supply Col. Deets with current data and analyses for the three
meetings of the Working Group in London, the two meetings in Frankfurt,
and two meetings in Brussels,

By 20 January, the Working Group, chaired by Armmy Colonel Charles L,
Beaudry, prepared and forwarded a 153-page raport. In that report the
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consmanders of EOAR and ONR-London agreed thar if the decision was made
to ccllocate, Brussels, Belgium was the first choice aa a site for the
offices and London the second. Frankfurt was not recommended. The
Armmy dissented. It recommended collocation at Frankfurt with the pro-
curement responsibility given to the U.S. Army Procurement Center,
Frankfurt., The task group in Washington, chaired by Navy Rear Admiral
John K. Leydon, adopted the report as written following the same voting
split as in Europe, with the Navy and the Air Force  oting for approval
of the report and the Armmy dissenting. The report waas approved in like
manner by the Service Secretaries and forwarded to the DDR&E, who ac~-
cepted the report.

As a consequence of this study, EOAR prepared and executed imple-
mentation plans to accept the procurement respcnsibilities of the Navy
program at Brysselsa., A detachment of the U.S. Navy Office of Naval
Regearch was physically located with EOAR in Prussels and was staffed
by Navy personnel. In addition, EOAR utilized the scientific liaison
services of the Navy in its European program. The Air Force, in turnm,
sent two Air Force scientists to work on the Navy scientific staff in
London. To date, the Armmy has declined to accept the offer to collocate
at Brussels, In fact, a finel decision with respect to the conclusions
and recommendations of the report has not been rendered.

A side issue, but nonetheless important, developed as a result of
the Group's deliberations. The commanders of EOAR and ONR-London agreed
that the liaison activities of ONR-London should be exyanded to include
areas of interest to the Air Force. U.S. Air Force scientists and tech-
nicians were to be recruited by the Navy to fill positions on the scien-
tific liaison staff of ONR-London. I turn, the skilled, responsive R&D
procurement capability of EOAR would assume responsibility for the Navy's
European R&D coniract activities. A Navy commander was transferred to
Brussels as the Navy's staff representative to monitor the Navy's
European R&D contract program. This partial collocation of staffs of
EOAR and ONR-London was effected without reference to a final decision

on the report.
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Latin American Office of Aerospace Reaearch

As the January-June 1966 period began, a total of 25 research pro-
posals were being evaluated by various Air Force organisations. By
30 June, en additional 19 research propcaals had been received. Of the i
total 44 proposals, 25 were research proposals for new work and 17 were
renewals for exiating grants. Of the 25 new proposals, five resulted
in grants, six were declinsd, and 14 were still in the process of eval-
uation at the end of the period. Of the 17 renewals, ten resvlted in
grants and of the seven that were still under evaluaticn, four were
being considered favorably.32

The new proposals were in the following fields:

Being
No. Accepted [eclined Evaluated )
Life Sciences 12 3 3 6
Envirommental Sciences 3 ¢ 1 2
Physical Sciences 8 1 2 5
Engineering Sciences 0 0 0 0
Mathematical Sciences 4] 0 0 0
Information Sciences 2 1 0 1
TOTAL 25 5 5 i4

The geographical distribution of the 25 new proposals was:
Argentina - 6; Bolivia - 1; Brazil - 7; Chile - 3; Peru - 5;
33
Uruguay - 3,
As of 30 June, there were 35 active Air Force research grants in
South America. rhese represented an annual dollar effort of $366,900,

distributed by scientific area as follows: ]

3
‘ZLAOAR Semiannual Historical Report, 1 Jan 1966 - 30 Yuac 1966,"
18 Aug 66.

331p14.
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Nc. of Grants Amount

Life Seiences 15 $138,200
Envirommental Sciences 11 102,800
Physical Sciences 5 95,000
Engineering Sciences 3 21,100
Information Sciences 1 2,800
TOTAL 35 $366,900

Geographical distribution was as follows: Argentina - 5; Bolivia - 2;
Brazil - 6; Chile - 9; Ecuador - 1; Peru - 7; Uruguay - 2; Veneguela - 1;
West Indies - 2.34

Dr. Frank Chan, ARL research chemist, arrived in February to begin a
six-month research tour at the Laboratorio de Producao Mineral with Prof.
Fritz Feigl, who is world renowned for his work on spot tests. In May,

a group of OAR physical scientists visited South America and gave a
series of lectures and discussions at various educational and research
institutions in Brazil, Argentina, Chile, and Peru. Then, in June, an
International Conference on the Biota of the Amagon, sponsored indirectly
by AFOSR, was held in Belem, Brazil.

The Frank J. Seiler Research Laboratory

During this period The Frank J. Seiler Research Laboratory (FJSRL)
produced 12 significant papers in technical journals and technical reports,
the primary output of the Laboratory. All research was in-house and in
keeping with OAR policy a level research effort was continued. Faculty
and cadet research continued to be supported at a slightly lower level
than in previous periods, but plans were initiated which would increase

this research during the ensuing periods,35

34Ibid.

35"Frank J. Seiler Research Laboratory Semiannual Higtorical Report,
1 January 1966 - 39 June 1966," 1 Sep 66,
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Becauge of the Air Force Academy summer program for cadets, the
number of Acudemy instructors available for temporiry duty at OAR leb-
oratories was limited. Only six Academy instructors went to OAR lab-
oratories in the January-June 1966 period.

In the Aerospace Mechanics Division of FJSRL, the shock tube shake-
down and calibration was primarily completed by the end of the period.
An additional capability was developed for investigating shock wave

structure with Raman Spectroscopy and laser stimulation.

Office of Research Anslyces

The Office of Research Analyses (ORA) in-house prcgram for the
first half of 1966 included three projects, carried cver from previous
years, that were completed during the January-June 1966 period, and
19 projects, carried over from previous yeara, that were still under
investigation. Only one project was initiated during this period, and
it wae also completed in this period. It was Project Light, an evalu-
ation of the feasibility, capability, and desirability of reflecter
satellites for military ures (Jan-May 1966).

The following projects rere carried over from previous years and
completed in April, May, and June 1966, respectively:

Hard Basing for Advanced ICBM#

Colloid-Core Nuclear Propulsion (Jan 65)

Avea Defense Against Ballistic Missile
Attack~—Boost FPhase Intercept (Jan 65)

Continuing projects still under investigation include:

sptimization of Trajectories (Oct 57)

Transfer ol Momentum in the Solar System (Oct 57)

36Investigated on a consulting services basis.

37In1tiation date of prciect shown in parentheses.
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Doppler Shift (Oct 62)
Minimum Fuel Trajectories (Oct 60)

Identification of Technological Barriers
and Research Opportunities (Jan 65)

Identification of Research Applications (Jan 65)
Long Range Forecasting Methods (Dec 65)
Identification of Aerospace System Concepts (Dec 65)

Commitment Position Prohability for Satellite
Based Systems (Jun 65)

Expected Damage by Nuclear Warheads in
3-Dimensional Space (Oct 65)

Satellite Based BPI of ICBM (Aug 65)
Midcourse Intercept of ICBM (Oct 65)
Manned Orbiival Missions (Dec 65)
Limited War Aerospace Missions (Dec 65)

2 Compensation of Scientists under AFOSR
Grants and Contracts {(Oct 65)

Innovation in Liquid Fropellant Rocket
Technology (Nov 65)

Area Defense Against Ballistic Missile
Attack—Midcourse Intercept (jan 65)

Track Facility Development38 (Oct 65)
Advanced Ballistic Reentry Data Processing

[ Support39 (Jul 63)

Besides their in-house and contract efforts, ORA publigshed one special
report on Jroject Light, in April 1966, a paper that had been presented at

S = e Seyy it

381nvestigated on a consulting services basis.

} 391bid.
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the 29th National Meeting of the Operationis Research Society of America,

in May, tliree working papere, 13 ORA Internal Technical and Working

Memorancda, and one contractor report.

OAR Humun Resourcces

Authorized and asrigned manpower figurec for the first half of
1966 remained relati’aly steady. Coupared with the previous six-
month period the total authorized strength again dropped slightly, as
it did between 30 June 1965 and 31 December 1965, The totsl assigned
strength, already below the authorized stzength after a 35-man drop
during the 30 June 1965 - 31 December 1965 period, remained almost
unchanged. Figures for the beginning-and end of the reporting period

are . ae follows:ao

40DCS/Personnel, "Semiannual Historical Reporxt, RCS: AU-DS5,
1 Jan 66 - 30 Jun 66," 15 Aug 66.

A M A S,
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OAR AUTHORIZED SIRENGTH AS OF 1 JAN 66 AND 30 JUN 66
1 JAN 66 30 JUN 66
ORGANIZATION OFF AMN CIV TOTAL OFF AN CIV TOTAL
Hq OAR 75 41 84 200 74 50 89 213
ARL 63 17 248 328 64 19 243 326
PFOAR 2 3 2 7 4 2 2 8
LOOAR 5 0 2 7 0 2 7
VFOAR 3 2 1 6 3 2 6
LAOAR 2 0 0 2 2 0 0 2
ORA 10 2 29 41 12 Vi 28 42
EOAR 24 14 23 el 24 14 21 59
AFOSR 31 2 103 136 30 0 106 136
AFCRL g2 113 916 1111 81 115 304 1100
FJSRL 17 2 18 37 17 2 18 37
TOTAL 314 196 1426 1936 316 206 1414 1936
OAR ASSIGNED STRENGTH AS OF 1 JAN 66 AND 30 JUN 66
1 JAN 66 30 JUN 66
ORGANIZATION OFF AMN (IV  IOIAL OFF AMN CIV TOTAL
Hq OAR 66 41 74 181 72 52 87 211
ARL 61 17 246 324 55 19 254 328
PFOAR 3 2 7 4 2 2 8
LOOAR 4 0 2 6 5 0 2 7
VFOAR 2 1 4 2 1 7
LAOAR 0 0 2 3 0 0 3
ORA 10 2 30 42 8 2 30 40
EOAR 24 13 23 60 27 16 20 63
AFOSR 25 2 97 124 28 0 105 133
AFCRL 78 110 937 1125 73 114 922 1109
FJSRL 19 2 15 36 15 2 11 28
TOTAL 294 192 1427 1913 294 209 1434 1937




F7

63

During this period OAR gained an average of 31 people monthly,
while losing 21. Accordingly, the rate for turnover (3.7 percent),
accessions (2.2 percent), and separations (1.5 percent) continued
without significant change from the July-December 1965 period. In
fact, the turnover, accession, end separation rate at OAE has been
without significant change since 1 January 1963. There have been,
of course, pesk gains in June and subsequent losses in September each
period, but these were a result of summer employment programs such as
the President's Youth Opportunity Campaign., Overall, OAR continued to
reflect a healthy employment picture directly comparable tc USAF rates
and percentages. That was an especially noteworthy record, consider-
ing that 67 percent of the OAR workforce were scientists, engineers,
and highly-skilled technicisns.?l

OAR personnel officers were still having problems irsofar as re-
cruitment of high grade Scientific and Development Engineering (S&DE)
personnel. While OAR scientific and professional personnel continued
to serve on qualification rating panels to insure quality review and
selection of professional candidates, the '"competitive process' is
inordinately complex, slow, and detrimental to the prompt employmen.
of S&DE personnel. Mandatory Air Force requirements to announce,
screzn, and approve high jrade S&DE positions and personnel GS-15 and
above at Command/USAF/DOD/CSC levels continued to be particularly waste-
ful in OAR because of the highly specialized nature of meny individual
positions. Despite this, lHq OAR renewed its efforts to obtain an excep-
tion to this requirement, which would provide optionsl rather than
mandatory compliance with the directive. There was also a critical
problem, at least in the metropolitan Washington area, ovar the recruit-
ment of stenographers, typists, secretaries, and related clerical per-
sonnel,

The President again this year asked public and private enterprises
to provide "America's youth" with a chance to work, and requested that
one ynung person per 100 employees be hired. OAR, with a quota of 15 on
that basis, employed 66 young people in meaningful jobs. Fifty-six under
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under the President's Youth Opnortunity Csmpaign (YOC) at $1.25 per hour
and ten from the Office and Science Assistant register at grades GS-2
and 3.

The first half of 1966 o.cved to emphasize the continuing problem
of retention. As in the past, the particular category of personnel
that were tha most needed and upon whom the most effort has beer ex-
pended were the 'Category C" type reserve officers who were performing
their initial tour of active duty with the Command after cbtaining an
advanced degree in science or engineering. Of 18 officers in this cate-
gory eligible to be released from active duty during this period, 17
elected to return to civilian life. The basic reasons given by these
officers for not selecting an Air Force career have not changed. Com-
paratively low pay rates, slow promotions, and a feeling that their
unique status with regard to education and marketable skills has not been
recognized by the Air Force, were cited as reasons for leaving the service,.
The most eacouraging development was introduction in Congress this session
of legislatior to authorize special pay for S&DE officers with advanced
degrees. This subject has been a matter of Command interest for seve:al
years and would be one concrcte step toward finding a partial solution
to the officer retention problem.

Thirty-eight officer personnel were requisitioned during this period,
with twenty-nine being committed for assigmment to this Command. Thirty-
four airmen requisitions were submitted, with thirty-four being committed
for assignment.

As to officer and airman promotions, the following is a breakdown by
grade showing the number of officere and airmen selected for promotion
during this period. For officzrs, in most instances, permanent promotion
did not result in a change of insignia as they were already serving in the

higher temporary grade.

Grade Officers Permanent
Lt Colonel 14

Major 18
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Senior Master Sergeant

Master Sergeant 8
Technical Sergeant 17
Staff Sergeant 8
Airman First Class 5

All airmen assigned tc the Commend were given an essigrment evail-
ability date (AAD) in conjunciion with tha newly established four-year
stabilized tour imposed by the Militery Parsonnel Center on 10 Fabruary
1966. All airmen who arrived in OAR 1 January 1964 end thereafter have
had their AAD updated to four years bayond thair effectiva data of change
of strength accountability (EDCSA). Tha airman who arrived prior to that
date, and are within the zone of consideration f.. oversaas salection,
will forecast for departure between Octobar 1966 and Dacembar 1967. The
remaining airmen who are not in the ovarsaas selaction sona ware extended
by Hq OAR for one year. Prior to receipt of this naw procedure, airmen
were only reported as available for reassigmment upon their request end
concurrence of their commander, normaily after completion of et least
four years in OAR.

During the period covered by this report, twenty officers performed
active duty tours. Nineteen were 12-day tours and one wae & 26-day tour.
Additionally, 454 inactive duty training periods were completed. These
training periods were for four hours each,

The Air Reserve Forces Persornel Data System (PDS-0) has been under
development for the past two years. It closely parallels the active duty
PDS-0 and we were directed to convert the personnel data contained in the
field personnel records of our reservists onto mechanized card formats
for transmission to the Air Reserve Personnel Center by 1 August 1966.
All manual data was transferred to creation formats for punching, prior
to the end of this period. Fourteen card formats for each of OAR's 63
assigned officers were created for the Air Force Reserve Section, Denver,

Colorado.
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OAR continued to place special emphasis upon th~ improvement of
research capability through an educational development of its workforce,
particularly scientiste and engineers. During FY 1966, a total of
41,221 manhours were devoted to training, the majority (36,584 hours)
through non-govermment facilities. Approxim. tcly 200 people attended
graduste study of specialized scientific and technical courses on their
own time for 13,718 hours at universities and colleges near their place
of work. About 15 employees participated in long-term, full-time grad-
uate study and research prcgrams, using an average of 1,218 hours and
$1,866 for tuition, travel, and per diem. In addition, 17 people com-
pleted Management I and II courses so that 200 of OAR's 242 supervisors
have attended required management courses.

As a result of the establishment of the Central Pool of Spaces and
Funds for Long Term Education and Training for Civilian Employees, by
which Hq USAF controls spaces and dollars associated with long term de-
velopment programs, OAR was allocated four additional manpower spaces
for the period FY 1966 through FY 1970. These spaces were to be used to
cover only those employees who were away from their duty stations on pro-
grams of training in excess of 120 days. OAR units that had employees
assigned to these "Pool Spaces" could then use the space in any way that
would contribute to the achievement of unit objectives during the absence
of the trainee. Headquarters USAF has recently requested that commands
explore their needs for expansion of the central pool of manpower spaces
&nd funds concept to cover on-base "Input" type programs such as coopera-
tive education, management internship and apprenticeship. OSD has indi-
cated that such & request will now receive full and careful consideration.

On 15 January, after approximately 15 months of negotiations, OAR
and the National Academy of Sciences - National Research Council (NAS-NRC)
entered into AF Contract No. 49(638)1692 for an associateship program.

As indicated in the contract, NAS-NRC were to fu.ly administer the program
at an estimated cost of $132,400, Coverage was provided for 10 associates
(5 at AFCRL and 5 at ARL). In order to qualify for the program, an asso-
ciate must hold a Ph.D. and be a U.S. citizen, He must spply to the NAS-

NRC, furnishing a laboratory-approved research proposal. His selection,
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appointment, and supervision would be by the NAS-NRC. In return, he
would receive up to a l-year sppointment, an annual stipend of $10,750,
one-wsy tracsportation expenses, and would be granted up to one month's
paid vacation. The laboratory concerned would furnish the necessary
facilities and services and the assaciate would be subject to the labo-
ratory's security, health snd safety rules,

NAS was to provide OAR with semiannusl progress reports and final
scientific reporta., The program got off to a very late start but did
sttrsct 12 candidates (7 for AFCRL snd 5 for ARL). Tuc NAS appointed
S (2 st AFCRL snd 3 at ARL).

Bolling AFB Civili~n Personnel Services, in contrast to effective
services provided by other CCPOs, continued to render unsatisfactory
service in all areas except Employee and Career Development, &nd Incen-
tive Awards, This further deterioration wss evidenced in widespresd
management dissatisfaction and failure to kesep supervisors informed of
cases in progress, answer telephone calls promptly, meet survey schedules,
classify and fill pouitions in a timely manner, provide competent advisory
services, etc. The findings of en USAF Inspection Team verified these
shortcomings, Plans are now being wmade to secure civilian personnel serv-
ices from the CCPO at Andrews AFB on or about 1 August 1966. Request to
be serviced by the Pentagon CPO was disapproved by the Secretary of the
Alr Staff pursuant to AFR 23-7,

The Civil Service Commission (CSC) initiated s special review of
manpower management at selected Air Force R&D organizaticns during this
period as a result of complaints received while conducting a nationwide
evaluation of Air Force Personnel Management, The object of the review
was to evaluate Air Force R&D manpower management practices, especisily
the eftect of controls over spaces, grades, and salaries in accomplishing
the RDTSE mission. Special attention was also given the extent to which
laboratory managexs' plans and recommendations are given timely and respon-
sive consideration by their counterparts at higher Air Force levels, The
CSC and Air Force representatives visite! the Commander, OAR and were
briefed by the =teff on J June. They wers scheduled to meet with the
Executive Director, AFOSR and to visit AFCRL and ARL in July.
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On 9 December 1965, Hq USAF authorized the transfer of administra-
tion ana servicing responsibility for EOAR's direct hize foreign naticnal
employees from Hq USAFE, Wiesbaden, Germany to the American Embassy Belgium
in Brussels. They also approved the career appointment and coverage of
these employees ".nder the Civil Service Retirement System instead of the
Belgian Social Security System. This action was effected 1 February 1966
and concluded 8 months of negotiations between the State Department, the
Brusseis Embassy, Hq USAF, USAFE, OAR, EOAR and the Belgian Foreign
Office. This authority is unique since most direct hire foreign nationals
are not given zegular Civil Service appointments or coverage u:":-: Civil
Service Retirement. Long standing problems between EOAR and the Belgian
Social Security Administration relating to pay, retirement, and management
treatwent were the basis for this action and were resolved by the Hq USAF
approval of servicing responsibility and Civil Service status for these
employees.

Individual awards for this period i{ncluded a Legion of Merit to Col.
Robert E. Fontana, ARL‘,'2 and 16 Air Force Commendation Medals. Recipients

of the Air Force Commendation Medals are as follows:

Col James A. Fava (Hq OAR)

Lt Col Vaughn K. Goodwin (Hq OAR)
Lt Col Ronald M. Howard® (Hq OAR)
Lt Col Bob M. Johnson (ORA)

Lt Col Michael S. Kretow (AFCRL)
Lt Col Augustus F. Williams, Jr. (PFOAR)
Maj James C. Brennan, Jr. (Hq OAR)
Maj Lester J. Schaub (Hq OAR)
First Lt David A. Lee (ARL)

MSgt Robert F. Donaldsnn* (AFCRL)
MSgt James J. Bragg* (AFCRL)

MSgt Eugene R. Jasmund* (EOAR)

LzSee section on ARL for details of Col Fontana's award.

*
_ Indicates award of First Oak Leaf Cluster to Air Force Commendation
Medal.
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MSgt Royc. C. Rich (Hq OAR)
TSgt Edward J. Black (FJSRL)
TSgt John E, Bowers (AFCRL)
TSgt “orrest F. McClure (AFCRL)

In addition to the above awards, on 23 June Air Force Chief of Staff,
General Joha P, McConnell, presented the USAF Research and Development
Award for outstanding achievements in sc¢ientific research during 1965, to
two OAR oflicers. One award went to Major Robert M. Detweiler of ARL, the
other went to Csptain James T. Neal of AFCRL.43

This period also szw several changes in key personnel within the
Command. Lt. Colonel Joseph B. Roberts, Jr., NDirector of Information, re-
ceived a Southeast Asia assignment and was ~eplaced by Major John Barbato,
on 8 April. Colon:l James A. Fava, Director of Scientific and Techznical
Information, was reasaigned to the National Aeronautics and Space Adminis-
tration (NASA) in April., On 9 May, Major Carlton M, Smith (promoted to
lieutenant colonel on 25 June) was appointed as the Acting Director. He
continued in that capacity for the remainder of the period. Lt. Colonel
George Yep, Staff Judge Advocate, transferred to Wheelus AFB in Libya at
the end of May and was replaced by Lt, Colonel Andrew S. Horton on 1 June,
Lt. Colonel Edwin C. Kellum assumed the duties of the OAR Inspector General
on 10 February. Colonel Robert E. Fontana, Commander of ARL, transferred
to the Armed Forces Institute of Technology at Wright-Patterson AFB, and
was replaced as Commander by ARL's former Deputy Commander, Colonel Paul
G. Atkinson, Jr. on 16 June.da And, on 1 June, Lt. Colonel John J. Apple
of Hq OAR's DCS/Plans & Programs (Directorate of Test Support) took over
as Commander of OAR's Patrick Field Office upon the retirement of former
Commauder, Lt, Colonel Augustus F. Williams, Jr.

43See sections on ARL and AFCRL for particulars concerning these

awards,

44See section on ARL for full particulars.
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KEY PERSONNEL
January - June 1966

HEADQUARTERS OAR

Commander

Deputy Commander

Special Assistant to the Commander
Chief of Staff

Deputy Chief of Staff/Plans & Programs
Deputy Chief of Staff/Financial Programs
Deputy Chief of Staff/Materiel

Deputy Chief of Staff/Personnel

Director of Information

Director of Manpower & Organization
Director of Administrative Services

Director of Scientific & Technical
Information

Inspector General

Staff Judge Advocate

Brig Gen Ernest A, Pinson
Col James C. Dieffenderfer
Lt Col John G. Garvin

Col Jack W. Streeton

Col Thomas M., Love

Lt Col Ira H. S. McMann
Ccl Robert B, Laurents
Col Burl R, Williams

Lt Col Joseph B. Roberts, Jr.
(promoted 20 Mar 66)

( - 7 Apr 66)
Maj John Barbato
( 8 Apr 66 - )

Mr. Harry M. Dyson
Maj Paul H. Crandall

Col Jamas A. Fava
- 22 Apr 66)
Lt Col Carlton M. Smith /Actg)
(promoted 25 Jun 66)
( 9 May 66 - )

Lt Col Edwin G. Kellum

Lt Col George Yep

( --31 May 66)
Lt Col Andrew S. Horton

( 1Jun 66 - )
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KEY PERSONNEL (cont.)
Januery - June 1966

HEADS OF SUBORDINATE ORGANIZATIONS

Alr Force Cambridge Research
Laboratories

Air Force Office of Scientific
Research

European Office of Aerospace
Research

Aerospace Research Laboratories

Patrick Field Qffice
DET No. 4

The Frank J. Seiler Research
Laboratory

Los Angeles Office
DET No., 6

Latin American Office
DET No, 7

Office of Research Analyses
DET No, 8

Vandenberg Field Office
NET No, 9

Col Robert F. Long
Commander

Dr. William J. Price
Executive Director

Col Jack L, Deets
Commander

Col Robert E. Fontana
Commander (

Col F-ul G, Atkinson, Jr.
Comii.énder (16 Jun 66 -

Lt Col Augustua F, Willisms, Jr.
Commander (

Lt Col John J. Apple
Commander ( 1 Jun 66 -

Col Gage H. Crocker
Commander

Lt Col John C. Hill, Jr.
Commander

Lt Col Charlesz J. Lyness, Jr.
Chief

Lt Col William E. Wright
Commander

Lt Col Levin W. Parker, Jr,
Commander

= 15 Jun 66)

- 31 May 66)

S
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ORGANIZATION

HQ OAR
LOOAR
ORA
PFOAR
VFOAR
AFOSR
AFCRL
&RL
EOAR

FJISRL

TOTAL

CIVILIAN GRADE CEILING & SALARY OBJECTIVE

139

30

191

30 JUNE 1966

19
62

17

102

GS-16

17

28

Average
Salary

$ 8,408
5,700
12,183
12,100
5,580
10,344
11,673
11,420
6,400
6,349

$11,254
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GENERAL SCHEDULE AVERAGE GRADES

30 JUNE 1966

ORGANIZATION 30 JUNE 66 31 DEC 64

HQ 0AR" 7.50" 8.18"
AFOSR 8.63 9.80
AFCRL 11.07 11.04
ARL 10.71 10.77
ECAR 5.83 7.00
FJSRL 6.00 6,00
ORA 10.46 11.12

COMMAND AVERAGE 10. 52 10.67

*
Includes all detachments except ORA,
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CIVILIAN POPULATION BY PAY CATEGORY

30_JUNE 1966
TOTAL G5  PL313 CONSULT WB YOC FEN
98 87 10 1
2 2
36 28 2 4 2
2 2
1 1
AFOSR 105 97 8
AFCRL 948 830 9 62 47
Balloon Aciivity 12 9 1 2
Sac Beak Obc 11 9 1 1
Hamilton AFB 1 1
ARL 260 216 6 2 32 4
EOAR 20 6 14
FJSRL 11 10 1
TOTAL 1507 1298 26 16 97 56 14

PERCENT 86% 27, 1% 6% 4% 1%
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CIVILIAN PROFESSIONAL SCIENTIFIC & DEVELOPMENT ENGINEERING PERSONNEL

ORGANIZATION PnD
HQ OAR
AFCRL 130
AFOSR 23
AKL 55
FJSRL 1
EOAR --
ORA 7
TOTAL 216
PERCENT 317%

30 JUNE 1966
MASTERS  BACHELOR
2 2
164 179
7 1
42 29

2

7 2
222 215
317 307

NO DEGREE

8%

16

711
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TYPES OF CIVILIAN PERSONMEL

30 JUNE 1966
Scientific and Engineering 711 (50%)
Technical Support 245 (17%)
Other 478 (33%)

TOTAL 1,434




CIVILIAN INCENTIVE AWARDS

FY 1966

77

ITEM NUMBZR PERCENT AMOUNT
1. Average Number Employees Assigned 1330
2, Suggestions/Inventions Received 236 17.10
3. Suggestions/Inventions Adopted/Paid 59 25,00 $4,660
4. Sustained Superior Performance Awards 49 3.55 $8,800
5. Quality Salary Increases 38 2,75
6. Outstanding Performance Ratings 57 4,13
7. Special Act/Services 13 .94 $2,805
8. Honorary Awards (Exceptional) 1
(Outstanding Unit Award) 87 3.55

Combined SSP and QSI approvals - 6.30%

Excluded are non-federal awards, commendations, and letters of

appreciation.
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Financial Resuvurces ~ FY 1966

In Fiscal Year 1966 the funds made available to OAR totalled
$151 million. While it represented yet another annual Increase in
OAR funds (FY 1962 - $108 million; FY 1963 - $114.4 million; FY 1964

- $116.7 million; FY 1965 - $123.5 million), the total figure still
represented less than one-half of one percent of the total DOD FY

1966 obligation.

The funds made available to OAR were divided into the following
major categories. The Defense Research Sciences are further subdivided
to show the fund distribution in 13 scientific areas in which OAR does

research.

Defense Research Sciences
Environment

Aerospace Research Support Program
Lab Director's Funds

Command Management Funds

RAND

ANSER

Reimbursable Funds

TOTAL

Defense Research Sciences:

General Physics

Atmospheric Sciences
Mechanics

Electronics

Energy Conversion

Ascronomy and Astrophysics
Mathematical Sciences
Chemistry

Nuclear Physics

Behavioral and Social Sciences
Biological and Medical Sciences
Materials Research
Terrestrial Sciences

Percent

21
14
11
10

NWWWHrPONINVO

Millions

$ 84.5
10.5
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In addition, the OAR capital accounts reflect:

Equipment $35.8 million

Facilities $30,0 million

Also, in FY 1966, our Air Force Cambridge Research Laboratories received
approximately $12Z million from Air Force Systems Command activities for
efforts on the latter's behalf; while OAR received $16 million for efforts
on behalf of the Advanced Resezerch Projects Agency.

The Defense Rescarch Sciences constitute the complete research pro-~
gram for the U.S. Air Force, while the Enviromment program covers Explora-
tory Development efforts in the Environmental Sciences only. Aerospace
Research Support funds provide the hardware and payload buildup for aero-
space experiments conducted for both the Office of Aerospace Research and
the Air Force Systems Command. The Laboratory Director's funds provide
a source of dollars, largely unrestricted in application, to the individ-~
ual director to initiate new work in his organization's area of interest.
Command Management funds cover the onsrating expenses of the headquarters
and various field offices.

Distribution of the CAR FY 1966 basic research contracts and grants

program by type of performer was as follows:

Million Percent
Educational Institutions $40.7 69
Industry 13.0 22
Non-profit Organizations 3.4 6
Other 1.5 3

TOTAL $58.6
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Funding Research in Foreign Countries

Overseas research sponsored by the U.S. Air Force successfully
offset adverse effects upon the Nation's Balance of Payments. The
dollar outflow for research was substantially reduced during the last
three fiscal years. This was accomplished without sacrificing the
quality or number of essential overseas research programs.

To minimize the Balance of Payment impact of sponsored overseas
research, OAR launched a four-pronged attack to allow unique foreign
science to contribute to ongoing Air Force programs without weakening
the dollar.

OAR expanded its cost-sharing arrangements with foreign sclentists
and educational institutions. For example, in FY 1965, foreign scientists
contributed $1.28 for each Air Force dollar. The Air Force thereby ob-
tained a $8.4 million research program for a direct investment of approx-
imately $3.7 million.

By encouraging foreign scientists to purchase U.S. equipment and
supplies and transporting them on U.S. flag carriers, OAR's efforts
produce nearly $250,000 yearly in export sales.

OAR uses $600,000 annually of U.S.-owned foreign excess currency
to pay contracts and grants. These currencies are excess to U.S. needs
in certain countries and are purchased by U.S. Disbursing Activities
with Air Force appropriations.

Finally, OAR, with the cooperation of the Office of Barter and
Stockpiling, Foreign Agriculture Service, and the U.S. Department of
Agriculture, obtained a $5.05 million allotment in surplus commodities
for barter purposes. The sale proceeds of these commodities would be
used to pay European contracts and grants awarded in FY 1966 and FY 1967
and the Commodity Credit Corporation was reimbursed, accordingly, with
appropriated dollars,

The OAR Management and Scientific Information System (MASTS)

The effectiveness of management policies within the Office of Aero-

space Research, is a prime consideration at all levels where resources
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are allocated and managed. Because the prime product of the OAR 1is
research, the effectiveness of management policies is related directly

to the work being done by the individual scientists on his particular
research effort. Several thousand research efforts are being actively
conducted at any one time, either at laboratories operated by the Com-
mand or under funding support through its coatract and grant program,

By mechanizing data available, describing research at the individual
research effort level, and providing for retrieval of that information,
according to the terms used by the individual managers in evalusting
their efforts, the OAR has acquired a tool whereby data can be trana-
formed into useful information by the people of OAR, For example, the
manager of a large research effort is able to address himself to the
question "What research is being done in my area irrespective of fund
source or budget program classification?" Managers of research program
areas are able to examine recapitulations of the aggregate picture of
work units supported by their programs, Even the managers of procurement
activities ere able to learn the status of individual contracting actions,
which show them &sn overall picture of how effective their procurement 1is
in negotiating contracts, executing contractual instruments, and when the
research 18 finished, obtaining final reports resulting from the research,
OAR recognizes that the transition from data to information i8 not obtained
without study and analyses on the part of people. OAR's objective is to
make the data going into this process accurate and available in a timely,
meaningful fashion, The OAR Management and Scientific Information System
is an evolving data processing system, with the objective of obtaining
greater and greater usefulness from data processing techniques to support
and enhance research management effectiveness within our Command.

The computer system described in the preceding paragraph is coupled
with OAR's standard punched card accounting =ystem to provide a complete
data base for comprehensive management review and analysis of financial
operations of the Command,

In allooating resources, UAR, like any other business organization,
whether it be governmental or industrial, accumulate and review historical

data and temper it with the forecasts or the Command's laboratories. The




- NI

82

primary tool for =stablishing bulk allocations to OAR laboratories is the
cost of research index established for OAR by the RAND Corporation in a
special study of & substantial sample of contract and grant proposal costs
in our data store.

In the process of planning their expenditures, under the lump sum
of money that OAR has allocated, it asks its laboratories to arrange their
plans into categories such as operation and maintenance, technical services,
complementary contractual research, zrc. OAR, in turn, reviews progress
and status by looking at the character of laboratory operationms through
these relatively large analysis groups (categories) rather than attempting
to review a mass of detsiled accounting data. The required management
accounting groupings are obtained by the application »f a simple internal

conversion to the standard accounting detail.




AFAL

AFATL

AFCRL

AFIT

AFOMO

AFOSR

AFRPL

AFRST

AFSC

ATLAA

aMC

ARDC

ARL

ARSP

ASD

AWS

BOD

GLOSSARY

Alaskan Air Commend

Assignment Availability Data

Air Defense Command

Air Force Avionics Laboratory

Air Force Armament Laboratory

Alr Force Cambridge Research Laboratories

Air Force Institute of Technology

Air Force Office of Manpower and Crganization
Alr Force Office of Scientific Research

Air Force Rocket Propulsion Laboratory

Alr Force Director of Science and Technology
Ailr Force Systems Command

American Institute of Aeronautics and Astronautics
Air Materlel Command

Automatic Picture Taking

Alr Research and Development Command
Aerospace Research Laboratories

Advanced Research Projects Agency

Aerospace Research Support Program
Aeronautical Systems Division

Alr Weather Service

Beneficial Occupancy Date
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CRR

cscC

DCS
DDR&E

DOD

EDCSA

EOAR

ESD

ETL

FAA
FJSRL

FID

GSA

NAS
NASA
NRC

NSBEO

0AR
OASD

0G0

Churchill Research Range

Civil Service Commission

Deputy Chief of Staff
Director of Defense Research &nd Engineering

Department of Defense

Effective Date of Change of Strength Accountability
European Office of Aerospace Research
Electronic Systems Division

Electronic Technology Laboratory

Federal Aviation Agency
(The) Frank J. Seiler Research Laboratory

Foreign Technology Division
General Services Administration

Latin American Office of Aerospace Research
Laboratory Director's Fund

Los Angeles Office of Aerospace Research
Management and Scientific Information System

National Academy of Sciences
National Aeronautice and Space Administration
National Research Ccuncil

National Sonic Boom Evalua“icn QOffice

Office of Aerospace Research
Office of the Assistant Secretary of Defense

Orbiting Geophysical Observatory
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ONR

ORA

0SD

ov

PFOAR

RCA

R&D

RDT&E

SAB
SAC
SAG
S&DE
SDI
SEA
SEAGRS
SESP
SSD

STINFO

UAC

USAFE

VFOAR

YOC

Office of Naval Research
Office of Research Analyses
Office of the Secretary of Defense

Orbiting Vehicle
Patrick Field Office of Aerospace Research

Radio Corporation of America
Research and Development

Research Development Test and Evaiuation

Scientific Advisory Board

Strategic Air Command

Scientific Advisory Group

Scientific and Development Engineering
Selective Dissemination of Information
Southeast Asia

Southeast Asia Operational Requirements
Space Experiments Support Program
Space Systems Division

Scientific and Technical Information

United Aircraft Corporation

United States Air Forces in Europe
Vandenberg Field Office of Aerospace Research

Youth Opportunity Campaign
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