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PREFACE
This collection of papers represents in Dart a report of the considerable progress made during the past year,

in part a report of changes made from the prior published plans, and in part a report of plans for this next year

for the effort to analyze U.S. Navy in-service usage data for ejection seat type aircrew automated escape
systems (AAES) and for other aircrew life support systems (ALSS) equipments. This work is being performed
by the Analytical Systems Division (ESA-31 , Naval Weapons Engineering Support Activity under tasking
assigned by the Crew Systems Division iAIR-531), Naval Air Systems Command.

These papers, however, could not have been prepared without the generous assistance provided by per-

sonnel of the Naval Safety Center, Norfolk, who created the necessary data tapes and provided guidance and

counseling to the program team concerning the many nuances and pitfalls in the data. Especially helpful among
the many have been Mr. Hardy Purefoy and Mrs. Betty Weinstein (Aviation Mishap Records Branch), Mrs.
Sharone Thornton (Life Support Equipment Branch), and Capt. Trostle, Lcdr. Robert Bason, and Mrs. Jean Con-
nery (Aeromedical Division). Major support also was provided by the Life Support Engineering Division, Aircraft
and Crew Systems Technology Directorate, Naval Air Development Center, Warminster; the Aircrew Systems
Branch, Naval Air Test Center, Patuxent River; and the Crew Systems Branch, Pacific Missile Test Center, Pt.
Mugu.

One task, which early on became obvious as being extremely necessary, was to develop means for enhanc-
ing the quality of the average post-mishap investigation into and reportage of AAES/ALSS emergency usage
and performance. To that end, the team has enlisted the services of Lcdr. James Palmer, Crew Systems Branch
(1131 ), Pacific Missile Test Center, Pt. Mugu, to draft experimental ''in-field investigative guides''; the full col-
lection of those written to date being included in this volume.

Considerable assistance and guidance has been furnished to the team by Dr. Ronald Herd, now president
of Applied Sciences Group, Incorporated, who, even if he has not simplified statistical analyses, has succeeded
through great patience in explaining to the team the techniques, results, dangers, and the benefits of statistical
analyses in a comprehendable manner. Dr. Herd's review, critique and advice concerning findings and,
especially proposed findings and proposed analytical approaches, have been especially invaluable and the team
is grateful for the resulting improvements in product quality. In addition, Dr. Herd has contributed one special

analysis paper and one of the progress report papers presented in this volume.
As discussed in U.S. Navy Aircrew Automated Escape Systems (AAES) and Aircrew Life Support Systems

(ALSS) In-service Usage Data Analyses Program: A Progress Report and Future Plans, a major effort is currently
underway at the Departmentof Energy's Oak Ridge National Laboratory with technical guidance being fur-
nished by Mr. L. d'Aulerio of the Naval Air Development Center, Warminster, to develop escape system simula-
tion models tailored to the characteristics of each AAES included in these data to permit enhanced analysis of
each escape attempt and also of the collective series of escape attempts with the attendant identification and
definition of problem areas as well as aspects that appear successful.

Acknowledgement also is due to the Graphics Section, Publications Department of ManTech International

Corporation, responsible for creating the majority of the illustrations employed in the volume and for its on-time
publication and delivery despite all of the problems caused by authors and the sponsor. Programming to
develop the data used and presented in this volume was generated by Messrs. Robert Cox of the Institute of
Modern Procedures and Tom Henke of Evaluation Research Corporation. These individuals must be commend-
ed for their willingness on often extremely short notice to rapidly develop new programs and program modifica-
tions to permit those analyzing the data to pursue and examine multitudinous interrelationships among the
data.

The Naval Weapons Engineering Supoort Activity personnel contributing to these papers were Mr. Charles
Geiberger (ESA-31C, team leader), Mr. Charles Stokes, Mrs. Myrtice Roberson, and Mr. John Vetter (ESA-31
Division Head). As has most unfortunately, despite the best of intentions of the team members to, for once,
present the drafts early and to require fewer of them, this work, as so often is the case in human endeavors,
has been delayed and sublect to interminable changes, especially to satisfy the program sponsor. So once

again without the multitudes of drafts quietly, quickly and efficiently readied on short notice by the Division
Secretary, Miss Sandi Dorwart, much of this collection of papers would not be.

The Crew Systems Division Sponsor for this program is Mr. Frederick C. Guill (AIR-531C).
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(3) Sponsor/convene symposia for disseminating the data, analyses and
findings within the AAES and ALSS technical communities after NAVAIRHQ (AIR-531,
AIR-OOD and AIR-960) approval. Provide copies of released reports to AIR-531 and
AIR-6103B.

(4) A semi-annual program review shall be held at NAVAIRHQ in February
and August with NAVAIRHQ publishing a report of findings in March and September.

(5) Report to the Commander, Naval Air Systems Command (AIR-5111C &
531E) the man years and associated cost, cost of materials, travel and cost
of contracts awarded for this project. This report shall be submitted 1 May
1983 and 1 November 1983 for final status.

b. Requirements for Future Planning Information.

In preparation for investigations to be undertaken during the forth-

coming and ensuing fiscal years submit work unit plans prepa -d in accordance
with the format and guidelines in NAVAIR INST 3900.8A by 15 :ruary and 1
August of each year. A wcrk unit plan is required for each isting or pro-
posed WUA under the AIRTASK. The original of each work uni 'An shall be
submitted to the originator of the WUA with a copy to AIR-5:

6. Contractual Authority. Contracts to perform all or por of this WUA are

hereby authorized within the funding indicated by the cost t Aate.

7. Source and Disposition of Equipment. N/A

8. Aircraft Requirements None.

9. Status of Applicable Funds. Funds will be provided separately.

10. Security Classification Requirements. All work under this WUA is unclassified.
In performing the prescribed work, access to information which is classified and/or
to areas containing classified equipment may be required. Any reference to such
classified material shall be in accordance with the applicable materials security
classification. Information cuncerning survivability/vulnerability shall be
classified in accordance with OPNAVINST. C5513.2A, Encl. (63), and OPNAVINST.
S5513.8, Encl. (7). Data employed in this project are sensitive in the context
of the Privacy Act. Precautions shall be exercised to guard against unauthorized
disclosures and disclosures inconsistent with the Privacy Act.

Copy to:
Addressee (3)
NAVMATDATASYSGRU, Morgantown, W. Va. 26505
NAVAIRDEVCEN (603) WARMINSTER
NAVAIRTESTCEN (SY-70) PAXRIV
NAVWPNCEN (64) CHINA LAKE
NAVORDSTA (51) INDIAN HEAD
NAVSAFECEN NORFOLK
AFISC/SEL NORTON AFB,CA
PACMISTESTCEN 1131
U.S. Dept. Energy Oak Ridge TENN
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predicated upon a continuous analysis of the total AAES and ALSS in-
service experience.

d. Detailed Requirements/Cost Estimates: (1) The primary effort
shall be fo'. establishment of baseline data to aid in subsequent identification
of trends and specific problems. Subsequent tasks for extending previous
analytical techniques and data sources investigating efforts to identify
specific AAES and ALSS inservice reliability and maintainability problems
shall be assigned by AIR-531. (2) Continue to refine a system for the
continuous systematic review of AAES and ALSS in-service data in a
manner designed to identify and assess the significance of the many
commonly occurring in-service problems affecting AAES in-service reliability
and maintainability, aircrew and/or groundcrew safety, and aircrew
mission performance and/or effectiveness. Utilize 3-M Systems, Unsatisfactory
Reports (URs), Medical Officer's Reports (MORs)/Flight Surgeon's Reports
(FSRs), Aircraft Accident Reports (AARs)/ Mishap Investigation Reports
(MIRs), Subsystem Capability Impact Reports (SCIR), and Naval Air Rework
Facility data systems. (3) Systems outputs shall be structured to
provide data of assistance to NAVAIRHQ in the management of the scarce
AAES/ALSS resources. Identify types of problems experienced, frequency
of occurrence,experience severity, potential severity, causal factors,
range of activities and/or types of AAES/ALSS experiencing the problems,
etc. Integrate outputs into existing reporting systems to assure regular,
early notification of NAVAIRHQ concerning in-service problems being
experienced. (4) Perform specific, specialized, nonroutine analytical
tasks of high priority as assigned. (5) The cost estimate is $119.OK
for FY-83. Obligate quarterly as follows: first quarter $58.OK, second
quarter $21.OK, third quarter $20.OK, fourth quarter $20.OK. (P.E.
78012N (O&MN), Subhead 47BS, Engineering Servic-.s Program).

e. Detailed Program Plan. N/A

f. Field Activity Contact. Mr. John \ctter, NAVWESA (ESA-31),
(202)433-3621.

g. Headquarters Technical Support. NAVAIRHQ (AIR-531C) will provide
technical guidance and assistance concerning AAES and ALSS throughout
the project.

4. Schedule. A program schedule of major milestones for each task is

outlined in reference (a).

5. Reports and Documentation:

a. Reports:

(1) Upon completion of each task outlined in reference (a),
present data and findings in letter-type reports to NAVAIRHQ (AIR-531)
and (AIR-6103B).

(2) Provide NAVAIRHQ approved (AIR-531, AIR-OOD and AIR-960)
for release summaries of findings to AAES and ALSS meetings such as the
annual FAILSAFE and ILS/AMP meetings, and other appropriate technical
forums for assuring tLie maximum dissemination of the data, analyses and
findings throughout the AAES and ALSS technical communities. Provide
copies of released reports and papers to AIR-531 and AIR-6103B.



INTRODUCTORY NOTES

MISHAP INVESTIGATION/REPORTAGE

Two of the most critical problems facing the Aircreo Automated Escape
Systems (AAES) and Aircrew Life Support Systems (ALSS) Equipments
In-Service Usage Uata Analysis project are (1) the completeness of the data
for each mishap, the mishap crew and their condition, and the mishap crew
ALSS and its retrieved condition, ana (2) the accuracy of the data tnat is
presented in the Flight Surgeon's Report (FSR) for each aviation mishap.
Witnout complete and accurate data for compilation and analyses, the
project would be unable to provide the AAES/ALSS problem identification and
definition service to the Crew Systems bivision as tasked. Without
accurate identification and definition of the AAES/ALSS problems,
especially with respect to frequency of occurrence and tne seriousness of
the problem consequences, the Crew Systems Division will remain in its
present operating mode of having insufficient accurate, unbiased data and
analyses with which to (l) set priorities for allocating its scarce AAES
and ALSS resources, (2) ascertain wnether a proposeo course of action is
likely to resolve a serious AAES or ALSS problem and therefore represent a
worthy candidate for receiving resources, (3) overcome the present lack
sufficient information (sometimes termed "blood on the water") with which
to seek and justify in a presuasive manner, amongst a highly competitive
host of perceived serious Naval aviation problems, the resources necessary
for resolving problems occurring with current inventory AAES and ALSS, and
(4) resolve lack of the sufficient information with which to formulate
specification design, performance, design analyses, design evaluation, and
design test requirements for eliminating currently occurring and similar
problems from future AAES and ALSS designs.

Thus, as demonstrated in the first paper in this section The Flight
Surgeon's Report (FSR) From A Data User's Viewpoint, which is reprinted
from the previous compilation of papers, the proper investigation and
reportage of the circumstances and events leading to, and of the misnap and
their impact upon the aircrew and their AAES and ALSS, is critical. This
in turn is dependent upon the procedures employed in retrieving and
examining all of the AAES and ALSS equipments and associated materials.
Thus the project has funded a very low-level effort to create potential
on-site investigation guides for the retrieval and examination of each
article of AAES and ALSS equipment involved in the mishap. Several of
these are in their proposed "ready for evaluation" form and are included
for general information.

2-1



THt FLIGHT SUhGtUN'S KLPURT kFbR) FNUM A UATA UIiL'S
VIE*PUINT (reprinteuo)

Freuerlck L. ujiLL

A6A-,TRALT

Virtually tre only source uf information concerning now weii or now
poorly an aircrew automateo escape system (MMAS) or an article of aircrew
life support system (ALSS) performs curing attempteo emergency usage is
aeriveo from misnap investigation reports (Mi~s) anu, in partcuiar, tron
tnat portion prepareo Dy the MieOical ufficer, tne Flignt burgeon's Report
(FS ). Many meaical officers unoouoteoly when preparing an FSH may
question the value of the report or of specific seyments of tne report.
Nonetheiess, as aiscussed from one FSH Oata user's prespective, tne
properly preparea report is an extremely valuao±e tool, anu often trne uny
availaole means, for providing AAES/ALSS mandyers, performance ano oesiyn
requirements formulators, designers, ana otners insiynts into tre pruuidms
and successes Deiny experienced witn the equipment. Such inforinatiun can
result in aesign improvements or otner actions to correct proolems anu ao
ensure retention of equipment or oesign concepts enjoyiny success.

2-3



THE FLIGHT .URGEON' S REPORT (FSR) FROM A
DATA USER'S VIEWPOINT

Frederick C. Guill

I NTRODUCTI ON

A quick scan through the sixteen (16) blank forms (fourteen (14) of
which have on their reverse instructions concerning how to complete
the blanks) comprising the basis for preparing Flight Surgeon's
Reports (FSRs) concerning aviation mishaps undoubtedly is sufficient
to dismay many who either face the immediate task or may potentially
face the task of preparing an FSR. The topics included in the FSR
cover a broad range and, in most instances, with a requirement for
considerable detail concerning each. Undoubtedly those viewing the
form with the realization that someday the task of preparing the FSR
may be theirs question the validity of the request for so great a
quantity of information. They might even wonder if the FSR perhaps
represents another example of "make work" which when completed
eventually disappears in musty, dusty files or into a computer never
to be meaningfully used. And, undoubtedly, they might wonder how and
where, considering the wide range of the questions and the large and
constantly changing Navy inventory of escape systems, flight garments
and equipments, and survival garments and equipments, does one obtain
the technical expert assistance required to assure the completed FSR's
accuracy.

A user of the data obtained from FSR's, of course, has considerably
different concerns. These include concern with respect to the
accuracy and completeness of the data and how to obtain sufficient
detail to permit proper interpretation of the report. The user also
soon finds that he is extremely concerned regarding the tendancy,
understandable though it may be, for FSR preparers to furnish what
might be termed "classical" responses for many FSR blanks,
particularly those requesting causal factor identification for
injuries and for problems. The user also soon becomes perturbed
concerning the system or equipment operation knowledge of the
preparers which ranges from exceptionally good to poor. For t-he most
part, users of FSR data are attempting to learn how well or how poorly
systems and equipment worked when required; how well or how pooriy
people responded to situations and whether training, system and/or
equipments were appropriate and useful or inappropriate and harmful;
and the role that environmental conditions and/or personal factors may
have had in producing, ameliorating or exacerbating the situations.
The data are reviewed and analyzed in hopes of enhancing the safety
and effectiveness of the Navy's aviation community personnel, be they
pilots, flight officers, enlisted aircrew, ground crew, and/or
maintenance personnel.

25



The FSR, as was its predecessor, the MO3R (Medical Officer's
Report), is an attempt at balancing the legitimate concerns of those
about whom the report is written, of those preparing the report and of
those using the report or extracts and compilations of FSR data. In
January 1981 the Naval Safety Center convened a meeting at its
headquarters in Norfolk, Virginia, to review the FSR format and
content requirements. Attending the meeting were fleet flight
surgeons and aviation physiologists representing the preparing
community (and to some extent the community of qviation personnel
likely to be report subjects) and user community flight surgeons,

aviation physiologists, data encoders, and engineers. The formal
sessions were long with extensive discussion of the various viewpoints
and concerns. The evening drafting sessions involving small groups
also were quite lonq with considerable discussion. Users constantly
and properly were required to justify their requests for information
and, in many instances, eliminated requests or combined requests. A
major effort was mounted to improve the FSR format to make the
preparer's and reader's tasks easier.

Resolution of system and equipment in-service problems requires
three separate but interrelated activities. Information has to be
obtained concerning the conditions and results of the in-service usage
of the system or equipment; that information has to be analyzed and
interpreted, often through reference to previously collected similar
data for that and/or similar systems or equipments, to define as
thoroughly and accurately as feasible the problem, including probable
causal factors and mechanisms; and, finally, the problem definitions
and related information must be furnished to those organizations
capable of, and responsible for, initiating corrective actions for the
particular system or equipment.

Tne almost exclusive source of information concerning how well or
how poorly aircrew automated escape systems (AAES) and associated
aircrew life support system (ALSS) equipments perform under emergency
conditions is the FSR prepared by the aeromedical community for
specific categories of aviation mishaps. Occasionally that
information is supplemented with information gleaned from the Mishap
Investigation Report (MIR) (previously the Aircraft Accident Report
(AAR)) or by laboratory investigations involving recovered articles
and equipments. The information obtained from these sources has been
for years, and continues to be, used to define the operational
environments and emergency environments to which AAES and ALSS are
subjected and under which they must function correctly and to define
the problems being encountered with AAES and ALqS in daily and
emergency usage. These definitions, in turn determine whether
attempts will be made to develop in-service fixes or to replace AAES
and ALSS performing less than satisfactorily. These definitions also
are employed to define the design performance, test, and evaluation
requirements of specifications employed in contracts for acquiring
future AAES and ALSS inventories. These definitions and the
underlying data also serve to guide the AAES and ALSS research aimed
at providing new technology for enhancing the safety and effectiveness
of the Navy aviation community's personnel.
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- t .... ES a,, ALSS research, development and acquisition
cor nunity, both Navy and industry, wants and urgently needs accurate,
complete FSR data concerning these equipments and the conditions of
their usage and their successes, problems and failures to enable
improvements to be made. These needs underlay the establishment of a
formal system for acquiring and analyzing rigorously the FSR
information (later to be supplemented with 3M and similar maintenance
,iata) under Naval Air Systems Command tasking to the Naval Weapons
Engineering Support Activity, Washington, D.C., with data and
assistance furnished by the Naval Safety Center, Norfolk. This
project is introduced in a separate paper entitled U.S. Navy Aircrew
Automated Escape System (AAES) In-service Usage Data Analysis Program.
The Work Unit establishing this project is furnished within the
collection of papers and information provided conference attendees.

FSR INFORMATION NEEDED AND USED BY AAES AND ALSS COMMUNITY

When attempting to explain something as long and as detailed as the
FSR forms, one faces two opposing dangers with respect to communi-
cating with one's audience. Explaining in too great detail, covering
all items, often results in an overly long explanation which will
include many items which individual members of the audience might
consider obvious and not requiring explanation. Yet, if one should
pass over or incompletely explain items, someone in the audience might
not understand that item and believe an explanation is necessary. In
either case, there is risk of losing one's audience either through
boredom or through an inability to jump the deliberate gaps.

This written explanation provides an item-by-item explanation of
the FSR data requests which can fulfill the data needs of the AAES
In-service Usage Data Analysis Program in identifying and defining for
the Crew Systems Division (AIR-531), Naval Air Systems Command
problems being experienced with, or deficiencies discovered in, the
Navy's AAES and associated ALSS during flight operational uses and
during emergency uses. For ease of organization, the explanations are
provided on a page-by-page basis, sequentially for each page, as
depicted by the highlighting of the FS± forms, figures 1 through 16.

OPNAV 3752/3 (page 1 of 1) (Fig. 1)

Section I. General Information

Block 3. Mishap Category:

This identification is used in the basic sorting of the cases

for preliminary analyses and in preparation for subsequent
routine and special data analyses.
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Block 6. Model A/C

This data is employed both in initial sortings of the cases and
as a means for cross checking the validity of other data
presented in the completed FSR. Eventually it is planned that
limited flight type data formulations will be included in the
automated data analyses and the data presented in this block
will help trigger the use of those formulae.

Block 7. BLNO

Future plans for the data anlaysis program include experimen-
tation in combined analyses of FSR and 3M, as well as other
sources of maintenance data, and FSR, 3M and configuration
(changes incorporation data, etc.) data. Thus the aircraft BUNO
will be necessary to permit cross correlation of the data
sources.

Block 8. No. of Occupants

Since Privacy Act problems make undersirable that the Data
Program acquire and hold the Block 9 (Name) information of the
individuals involved, this data is employed to assure that the
records used by the Data Program cover the correct number of
individuals. This of course is not a problem in single seat
aircraft, but in multi-seat aircraft it has at times been a
problem.

Block 10. Sex

This is a new data item reflecting the new and growing presence
of female naval aviators. This information will permit analyses
of ejection data for female aviators both to spot danger signals
and to calm doubts concerning female safety during ejection and
subsequent survival phase of escape.

Block 15. Injury Classification

This constitutes another basis for preliminary sorting of the
cases.

Block 17. Terrain Clearance

This data concerning the conditions when the emergency began is
used to identify the frequency of occurrence of major
emergencies outside escape system per formance envelopes, to
identify the needed escape system performance envelope
capabilities for present and future Navy aircraft to minimize
loss of aircrew lives, to ascertain the consequences of delays
between emergency onset and escape initiation on improving or
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worsening aircrew ability to escape and survive, and, also, for
many other purposes concerning the use and non-use of the escape
system. Even in cases in which escape was not attempted,
knowledge of the probable terrain clearance and/or terrain
profile at emergency onset may prove valuable in defining
performance requirements for equipments to alert the aircrew
concerning their danger, actions needed and/or need to eject.

Block 24. Airspeed at Time of Mishap

This data has an independent function similar to that of the
data requested by Block 17 (Terrain Clearance). In addition,
the information often is combined with the Block 17 and Block 6
(Model A/C) information for analyses.

Section III. Narrative Account of Mishap

The narrative account of a mishap, the events and conditions
preceding, during and following it, is an extremely critical
aspect of an FSR. Properly written, using the balance of the
FSR as a form of checklist, the narrative ties together the
information presented throughout the FSR, clarifying the case
for the analyzer. Poorly developed and written the narrative
can reduce the value of the information presented elsewhere in
the FSR. The narrative is examined under the Data Program to
corroborate, expand and clarify the information presented in the
many blocks of the FSR. Parts of the narrative are, upon
occasion, employed to illustrate in a meaningful manner
problems, deficiencies and/or issues of interest to, or requir-
ing action by, the Crew Systems Division and its field
activities.

OPNAV 3752/4 (page I of 2) (Fig. 2)

Section I. General

Blocks 1 through 6.

These data provide information concerning the impact of mishaps
upon aircrew readiness for duty and, thereby, on the Navy's
mission readiness. The data also provide an initial basis for
developing mishap cost data with respect to the personnel
aspects.

Block 7. Duration of Altered State of Consciousness

A potentially important problem requiring careful collection and
reportage of information is the affect of escape conditions,
systems and equipments upon ejectee consciouness. Periods of
unconsciousness, dazedness, dizzyness, and/or inability to
function effectively due to mental impairments among survivors
whether over land or over water; whether cleared prior to
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surface contact, continuing through surface contact, or
occurring after surface contact may be warnings concerning
operation of systems and/or equipments under specific or all
escape conditions which might require corrective action.
Transient problems of this nature under certain circumstances
can, of course, cause fatalities and therefore need to be
carefully identified and reported with explanations. Even
thiough an ejection may occur over land, altered state of
consciousness information is important for it might aid in
understanding, for example, high overwater ejection fatality
rates. This poses a potential problem for the FSR preparer
since the surviving ejectee, particularly one who ejected over
land, may not be sufficiently concerned to remember and/or
mention a brief period of unconsciousness, dazedness, dizzyness,
etc. Nonetheless this data is extremely critical for analyzing
how well or how poorly AAES and associated ALSS equipments are
performing.

Section II. Injuries Incurred During Mishap

Blocks 1 through 5.

Careful and complete reportage of injury diagnoses and body part
locations aids in developing system/equipment injury relation-
ships. Injury cause is a controversial data item which can
cause, and has caused, considerable effort and resource
expenditure in attempts to prevent recurrence of particularly
severe injuries or frequent injuries. When the factor(s)
advanced as the cause(s) for particular injuries/injury patterns
has been incorrect, the efforts and resources expended generally
have not produced means for eliminating or ameliorating the
factors and/or their consequences. Therefore, to help ensure
the Navy's limited ALSS and AAES resources are employed
beneficially to resolve problems producing injuries and to guard
against these resources being wasted, it is important that the
FSR preparer exercise care in stating causal factors. (Note
that the instructions for identifying cause require a brief
description of "the mechanism of injury, i.e., 'Hyperflexion',
'Blunt Trauma', etc." and caution that describing "external
factors which affected mechanism of injury" should be done "only
if those factors can be established with a reasonaole degree of
confidence" and that the "means for establishing that
confidence, i.e., 'paint from seat found on helmet', 'aircrew
statement', 'rescuer's statement"' should be described.) All of
these data are analyzed for patterns of occurrence for
particular groups and combinations of systems and equipments, as
well as for the individual systems and equipments in an attempt
to ascertain likely causal factors, likelihood of recurrence and
overall significance to survival and/or lengthy groundings of
Navy aircrew.

The ICD (International Classification of Diseases) Code (a new
request) is requested in an attempt to help standardize and
thereby clarify the injury reportage by the many preparers of
FSRs. The Injury Severity Code serves as an aid in assessing
the significance of reported patterns of injuries.
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uPNAV /, -,4 (page 2 of 2) (Fig. 3)

Section VIII. Injury Profile

It is planned that eventually the Data Program will have the

capability of superimposing these injury location sketches as a
further step in ascertaining injury patterns and causes.

Section IX. Remarks

To enable analyzers to ascertain complete injury patterns for

comparison with those reported in other ejections and deter-
mination of likely causation of recurring injury patterns, it is

especially important that all injuries be completely recorded.

Data will be used as indicated for Section II (Injuries Incurred

During Mishap).

OPNAV 3752/5 (page 1 of 1) (Fig. 4)

Data of specific interest to the Data Program on this page

include:

2.E. Inadequate Knowledge of ALSS

3.C. Workspace Incompatibility
3.D. Anthropometric Incompatibility
3.E. Confusion of Controls, Switches, etc.
3.1. Inadvertent Operation
3.K. Personal Equipment Interference
3.L. Inadequate Crashworthy Design

4.C. Disrupted Communications
4.D. Poor Crew Coordination

5.A. Acceleration/Decceleration Forces
5.B. Decompression
5.C. Vibration
5.D. Heat/Cold
5.E. Windb!ast
5.F. Weather
5.G. Visibility Restriction
5.H. Smoke, Fumes in Cockpit

5.1. Air Turbulence

6.A. Poor Physical Conditioning
6.D. Sleep Deprivation
6.E. Missed Meals
6.F. Medication(s) (self-prescribed)

6.G. Medication(s) (MD-prescribed)
6.H. Altered Consciousness
6.1. Disorientation, Vertigo

6.0. Hypothermi3
6.P. Hyperthermia
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specifically 3- tho lata potentially relate to usage, non-usage,
mis-usage of AAES and/or ALSS and to survival, death or injury
of the aircrew. Analyses of these data will focus primarily on
patterns and will also use some of these for further grouping
and/or for flagging the need to search FSR nard copies for
specific additional data for subsequent analyses. From time-
to-time other data items on this page might be subjected to
special analyses.

OPNAV 3752/6 (page 1 of 2) (Fig. 5)

Current Data Program plans do not include analysis of this
information, since it properly is outside the purview of the
tasking assignment. The data requested is in accordance with
the request of physiologists attending the FSR meeting in
January 1981.

OPNAV 3752/6 (page 2 of 2) (Fig. 6)

Section III. Anthropometric Data

Blocks A through I describe specific anthropometric data
normally available for aviators as a consequence of measurements
made during physicals. These data will be examined for pattern
relationships with aircrew injury and/or problems during egress
and during subsequent phases of escape. Problem categories
which will be checked include tumbling occurrences, certain
types of injuries and problems, toe strikes and other body or
equipment contact with cockpit during egress, etc. One type of
anthropometric data not normally obtained during physicals and
therefore not requested in this Section but which may prove
critical in view of the increased female naval aviator
population and increased numbers of small and very large male
naval aviators is thie Buttock-Popliteal Length. (An overly

short B-P Length could result in pelvic rotation and submtarining
or lower leg and foot extension outside of the design ejection

envelop with increased chance for foot strikes during egress. A
very large B-P Length could result in a long thigh overhang

beyond the end of the thigh support with consequent pelvic
rotation and submarining. Pelvic rotation and/or submarining
which result in misalignment of the spinal column have long been
suspected causes of vertebral compression fractures and have on
at least one occasion during human tower testing been the most
probable causal factor.) As a substitute, "F. Buttock-Knee
Length", will be examined for potential relationship with types
of injuries and problems.
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Addittlonil inthot_)Omotl iC U A Coftr[Ulcfnlg o]ect,', hand ir,-itr1
when graspini (hare ind floved) and maximum and minimum grasp
diameter (h 'n* dm prohan)ly will c , sought IAtor by
questionnaire+': to ascer ,in the potential role that these
qraspinq h- v imenstons .,;:iicn are not normally described in
collections of anthropomrrric data might play in the prevention
ot .id production ot upt i :ur flailing. (Reter to the
enclosed paper Preliminary Generalized Thoughts Concerning
Eiection Flail Pnenomena concerning preliminary thoughts
regardinq potential Qictors, including anthropometric
corn;ierattions, which miqht he contr i:)utinq to the incidence of
flail.) It is anticipated that other anthropometric data not
furnished by FSK: ilso might he sought through questionnaires
when analyses of FSR data suggest a potential involvement either
in producinct or in Pr,venting spe-ific injury pattprns and/or
problems.

OPNAV 3752/7 (pages 1 and - of 2) (Figs. 7 and 8)

In order to reduce the recurrence of problems occurring in FSRs
and MORs in the past, wherein information concerning aircrew
life support systems equipments, especially the normal, flight
and survival garments worn by aircrew, has not been furnished
unless circumstances such as problems with the particular
equipment, equipment absence made conspicuous by the conditions
attendant to the escape and/or the survival, or the particular
equipment performed a major role (eg., parachute, e]ection seat)
and a line was identified by the form for the information; the
list of equipments on these pages was made more complete to
ser've as a check list. This general lack of information
concerning flight and survival garments worn by the aircrew
during ejections largely precludes any meaningful analyses
concerning the ability, or inability, of present (and past)
inventories of these equipments to perform successfully during
and after an ejection. To some degree, of course, reports of
failures shed some light on the issue. However, without
information concerning the exposure that these equipments
receive to the full spectrum of escape and survival conditions,
whether or not the equipments sustain damage, it is impossible
to ascertain how frequently problems occur and whether the
equipment generally performs well except under limited sets of

conditions or whether it generally performs poorly, etc. In
turn, efinition of the problem and of the required desiqn
performance suffer. Thus a fix or replacement equipment might
not solve the problem completely and/or may introduce problems
not previously experienced. In addition, these data eventually
will result in the Data Program having ejected weight computed
automatically based upon the cited equipments and then inserted
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into formulae concerning aircraft dynainic- .nd ejection seat
functioning to produce estimates concerning whether escape was
initiated in or out of the system's performance envelope, and
stability issues and other aspects of systE.: functioning. These
data will also be employed to examine their relationships
(presence, absence, usage, non-usage, etc.) with injuries and
problems occurring during escape or survival phases. Care will

be required to ensure that all equipments which were present are
recorded and properly (accurately and completely) identified and
that usage and problems are noted and described (see decision
tree presented separately).

OPNAV 3752/8 (page 1 of 2) (Fig. 9)

Section 1. Location in Aircraft

These data locate the specific individual in a specific locale
for multi-seat aircraft. Since time delays, trajectory
divergence and other critical AAES/ALSS factors often vary with
seat location, accurate "location in aircraft" data is critical
to analyses. Eventually the Data Program will automatically
select the proper variables for the specific seat location and
insert these into the formulae for automatically computing
ejection trajectory for the conditions reported.

Section I. Escape

These data define whether an escape was attempted and, if so, what
type of escape, i.e., whether it was intentional, and in what
sequence among multi-crew it was accomplished. These data are
included in various analyses looking for injury, fatality and
problem patterns. In many instances, data analyses would be
aided by narrative descriptions of the information bases used by
the FSR preparers for selecting specific categories of escape
method and intent.
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Section IV. Terrain of Parachute Landing or Crash Site

These data concern the site at whicn the incividual aircrew
reached the surface. Since many forms of post-egress injury
relate to parachute landing terrain, these data are examined for
relationship to patterns of injury, fatality and problems.

OPNAV 3752/8 (page 2 of 2) (Fig. 10)

Section V. Aircraft Parameters at Time of Escape

These data are currently analyzed for their relationships with

injury, fatality and nroblems. Eventually the planned automatic
analysis will combine these data with ejected weight (generated

from data presented on OPNAV 3752/7), aircraft model, seat type,

location in aircraft, etc., to produce estimates concerning
whether escape was initiated within the escape system

performance envelope, escape system dynamic stability oehavior,

escape system performance envelope capabilities needed,
relationship of conditions attendant to escape with injury and

problem patterns, etc. This data will also be compared with the
data requested in Blocks 17 (Terrain Clearance) and 24 (Airspeed

at Time of Mishap) of OPNAV 3752/4 to ascertain the affects of
delays following the onset of various types emergencies upon

aircrew safety.

Section VI. Egress Problems

These data are examined for patterns within individual seat

types and seat families or with specific equippage
configurations. In many instances, wherein details are Known or

information possibly related to the problems encountered is
known, narrative comments will be exceeding helpful. This

aspect is discussed in greater detail in a later section of this

paper.

OPNAV 3752/9 (page 1 of 2) (Fig. 11)

Section I. Time From Emergency Until Escape Attempt Was Initiated

This information helps in the analysis of escape survival and

fatality rates and when examined in conjunction with the
information requested in Blocks 17 (Terrain Clearance) and 24

(Airspeed at Time of Mishap) of OPNAV 3752/4 and Section V

(Aircraft Parameters at Time of Escape) of OPNAV 3752/8 and
Section II (Delay In Initiating Escape Due To:) below, provides

considerable insight concerning the types of emergencies
requiring aircrew escape, the conditions attendant to such

emergencies, and the rapidity with whih those conditions
deteriorate. In turn these types of information are needed to
assure that required AAES design performance provLie lircrew

safe escape for the broadest range of manned aircraft mishaps.
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Section II. Delay In Initiating Escape Due To:

Kiny escapes are delayed, some sufficiently so as to make
doubtful the success of any attempt at escape. Careful
documentation of the causes for delay is important in terms of
potential impact upon AAES future design requirements and upon
nircrew training. This is another area in which a narrative
description of the bases for the FSR preparer's selection can be
helpful.

Section Ill. Protective Helmet/Ot Mask

Over the years helmet/oxygen mask loss has been a major concern.
There is considerable confusion and controversy concerning both
the frequency of loss and the possible causes for the losses.
Assessment of the problem significance and resolution of the
causal factors is dependent upon accurate reportage of helmet
type and configuration (OPNAV 3752/7, lines 1 through 1.d.),
oxygen mask type and configuration (OPNAV 3752/7, lines 3, 3a
and 3b) (with careful attention given to correctly identifying
the oxygen mask retainer fittings type/configuration, i.e.,
butterfly, bayonet with two straps, angled bayonet with one
strap, etc.) (Figures 17 through 20) and the information
requested in this section. Particularly desirable is
information concerning whether the helmet and/or oxygen mask
were recovered and if so, a narrative description of the
equipm~nt's recovered condition and configuration (i.e., helmet
recovered without mask, chin strap and pads; oxygen mask
recovered without helmet but with retainer and retainer
fittings; helmet and mask recovered connected by left bayonet
mask retainer fitting, chin strap and nape strap intact and
connected; etc.)

Section IV Ejection Envelope

This has always been a complex question to answer, moreso than
probably most people, including the preparers of MORS and FSRs,
realize. The effects of descent rate, attitude, speed, rates of
attitude change, aircraft accelerations, ejected weight, to
identify only the more obvious, often require computer
simulation to ascertain. If the ejectee is not recovered under
a fully blossomed parachute and there was no indication of AAES
malfunction, one has a good indication of an out-of-envelope
escape attempt, yet not unconmonly even these are listed as in
envelope attempts. If a full parachute is achieved, then,
probably, the escape was attempted within the AAES performance
envelope. If the parachute was deploying or filling when the
ejectee impacted the surface and there was no indication of AAES
malfunction, probably the escape attempt was inititated outside
the envelope. However, there can occur various types of mal-
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I
fuct ion. w.rii-] l:.av , s ,'xs evidence xs, for example,
overly long thine delays. otPhor types of malfunctions such as
operation in a back-up" rOie and not primary wyle often are
detectable only through c:areful laboratory analysis of all of
the potentially affected parts as undisturbed as possible trom
their recovered condition. After the Data Program achieves the
fully automated integr- I:n of aircraft conditions, AAES
performance, ejected weirit, etc., for analyzing escape
attPmpts, this question will ;)e resolvable with far less
guesswork.

Section V. Removal of Aircraft Canopy

This information helps define, on occasion, the presence of
problems, and helps in special groupings and analyses to
ascertain the effects upon safe escape of the several canopy
modes. Note in particular under BlocK C (Removal) lines 4, 5
and 6 ("Ejected Through Canopy", "Complete Cutting of Glass",
and "Partial Cutting ot Glass", respectively). These were added
to reduce potential confusion concerning what is meant by, or
intended to be meant by "through canopy". Ejection through the
canopy means that seat and ejectee broke through otherwise
intact canopy glass. Complete cutting of glass descrioes the
case where the canopy frame is not jettisoned but the glass is
cut/shattered/fragmented by an explosive charge so that seat and
ejectee pass through an essentially empty canopy frame during
egress from the aircraft. Partial cutting of glass describes
use of explosives (at present) to weaken or partially break out
sections of the canopy glass to reduce resistance to passage of
seat and ejectee through the glass. (This selection may also be
usea to describe partial operation of a system designed to
completely cut the glass but which through malfunctioning leaves
large glass sections in place which were removed by the seat.
In the event it is so used a narrative description of the
evidence forming the basis for the selection decision would be
helpful for the analyzer.)
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Section VI. Method of Ejection initiation

Thlis i'iformation is use!ul in analyzing tlt1 incidence and
severity, access to specific handles, which :i.Aividual in multi-
plac aircraft initiated es3cape, system fr(,t, windstream stabil-
ity, and other factors affected by "methiod c; ejection
initiation" which might be and/or often are .tileged to affect
ejectee safety.

section VII. Body Position at Ejection (As Compared To Optimal)

This information also is useful in analyzing flail incidence and
severitv (i.e., eltnows) , and the incidence and severity of other
injuries, especially vertebral. Narrative statements concerning
t.e :)ases tor selection would ue useful. It snould be noted by
FSR preparers that in]ury, for example vertebral compression
fract;ire or paravertebral muscle strain, does not per se
indicate non optimal body position.

Sections VIII. Position of Ejection Seat, IX. Method Of Separating
Man From Seat, and X. Method of Deploying Parachute

This information usually is examined for evidence of malfunction
or possibly non-standard system configuration, especially since
the last two data types are pre-determined by system design
unless there is a malfunction.

Section XI. Parachute Opening Shock

Information from this section is used as a gross indicator of
possible injury potential and for gross comparisons between
systems usteJ under similar ejection speeds, descent rates,
attitudes, and ejected weights, and between similar probable
parachute pack opening, full line stretch, etc., airspeeds and
altitudes. Due to the qualitative nature of the data from
individuals not accustomed to parachuting, these data can only
be used for qross comparisons and gross indications but,
nonetheless, are of value in assessing likelihood of adverse
impact upon ejectee safety.
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Section XII. Oscillations

Oscillations can _ iuce, and have induced, among ejectees motion
sickness, can cause, and have caused, ejectee entanglement with
suspended equipments, can lead and probably have led, to
parachute landing injuries which otherwise might be avoided.
The 4-line release was introduced in part as a means of reducing
the incidence and severity of ejectee oscillations while
descending under a parachute and to thereby reduce the
likelihood of oscillation induced problems.

Sections XIII. Parachute Damage and XIV. Cause of Paracnute Damage

Parachute damage not caused on surface contacts can be valuable
in assessing opening shock, system malfunctions, and ejectee
descent rate at surface impact. Ground damage can help in
assessing the dragging potential and other potentially injurious
ejectee-surface interactions for specific escapes and for
various types of landing sites and sets of landing site
conditions.

OPNAV 3752/9 (page 2 of 2) (Fig. 12)

Section XV. Direction Faced at Parachute Landing With Respect to
Horizontal Travel

This information will oe reviewed for indications of potentially
adverse effects upon ejectee safety.

Section XVI. Landing Conditions

This information will be examined for evidence of ejectee
landing injuries and/or problems.

Section XVII. Canopy Deflation Pockets (Water Landing only)

This information will be examined in conjunction with that
presented in Section XVI (Landing Conditions), this page, and
Section XII (Survival Problems Encountered by This Person) of
OPNAV 3752/10, especially 01 (Inadequate Flotation Gear), 05
(Entanglement (Parachute)), 06 (Dragging (Parachute)), 07
(Parachute Hardware Problem), and 09 (Pulled Down by Sinking
Parachute) to ascertain types, frequencies and severities of
problems encountered by ejectees during and after landing in
water.

Sections XVIII. Sequence of Actions Accomplished Before Landing,and
XIX. Sequence of Actions Accomplished After Landing

This information is useful, when compared to probable parachute
inflation altitude and speed, to help ascertain how well
ejectees are able to function, how well they are aiole to prepare
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for landing, and how well they are able to function after
landing to enhance their survival. It is especially important
information for over water ejections out is also important for
ejections occurring over land (the overland information might
help ii the analyses of the overwater situation). Narrative
discussion concerning ejectee reasons for both the actions taken
and the sequence in which they were performed might help in
assessing success or deficiencies in training programs and/or
success or problems with equipments.

OPNAV 3752/10 (pages 1, 2 and 3 of 3) (Figs. 13, 14 and 15)

Section I. Conditions Prevailing at Survival/Rescue Site

This information can help in ascertaining causes for fatalities,
injuries, delayed rescue, and other problems which, if clearly
and correctly defined, might result in the future acquisition of
improved systems and/or future development of improved
techniques.

Section II. Time Lapse Sequence for Actual Rescue Vehicles/Personnel

Time lapse information is important in assessing the amount and
types of survival equipments which should be provided ejectees
as standard elements of the AAES (i.e., how long must an ejectee
be essentially self-supporting relying only upon survival
equipments provided with the system).

Section III. Time This Individual Spent

Hypothermia and poor flotation seem to be likely major causal
factors/associated factors for many drownings and possibly some
lost at sea ejectees. Time spent in water and in raft when
combined with air temperature, water temperature and informa-
tion concerning other conditions might help better define the
post-ejection in-water survivors' problems.

Sections VI. Rescue Alerting Means, VII. Alerting Ccommunications
Problems, VIII. Delays in Departures of Rescue Vehicle(s), IX.
Rescue Vehicle Problems Enroute, X. Problems in Locating Individual
or Keeping Individual in Sight, and XI. Rescue Equipment Used

SAR problems can be, and have been, very critical to survival or
death of an ejectee. Better definition of these problems could
direct attention to better systems, techniques and training for
SAR forces or perhaps impact future AAES technology in ways
enhancing ejectee survival, detectability by rescue forces, and
rescue.
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Section X11. Survival Protrdewi; EW -ountered byv This Person

T~iinti rmation helpos in oof ining the dieqree of self-
sufficiency required by an ejectee under various conditions for
:survival and suqqests pruL,,,ms requiring resolution. Certain of
these data will be analyzed with other information presented on
the vrious pages ot. tho completed FSR to netter define the
types, frequency and severity of survival problems.

Section XIIl. Problems That Complicated Rescue iperations

This information will be analyzed in conjunction with that
presented in Sections VI, VII, VIII, IX, X, and XI.

Section XIV. Individual's Physical Condition

This information car, help define botn survival and rescue
problems and their causes and will be analyzed in conjunction
with other information presented in the FSR to define system/
equipment, training and other requirements.

OPNAV 3752/11 Analysis, Conclusions and Recommendations (Fig. 16)

This is probably one of the most important parts of a well
prepared FSR and one of the most dangerous for poorly prepared,
poorly reasoned ones. This section has been used to advance
many novel ideas as well as time worn "classic" ideas. Caution
should be exercised by the PSR preparer in developing and
presenting analyses, conclusions and recommendations to ensure
that they are supported by, and in consonance with, the facts
reported throughout the FSR or that full explanation is provided

for the discrepancies. The preparer needs to fully document and
explain his analyses, conclusions and reconmendations so that
all who read them can understand the statements and the
associated rationale, irrespective of their agreeing or dis-
agreeing with them.

This section will be examined under the Data Program in the
light of the collections of other cases to ascertain which
analyses, conclusions and/or recommendations appear most likely
to best define problems, requirements and/or solutions.

TYPICAL PIANNED ANALYSES AIND THEIR FSR DATA NEEDS

At present the Aircrew Automated Escape System (.WAS) In-service
rsago Datn Analysis Proqram is primarily directed toward dovelpment
and implementation of automatic data analysis techniques capable of
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providing rapid, repeatable, non-laoor intensive (and therefore less
error prone) analysis automatically as the dati h nk is updated.
Staffing limitations coupled with recent personnel losses make exceed-
ingly difficult simoltaneously developing and t:.. menting such tech-
niques and performing specific analyses. Nonetheiless, to a limited
degree, thie Data Program is proceeding with analy;es of the available
data. In many instances these, as well as future planned analyses,
cannot be completed until the data bank is expanded to include data
from ejections prior to 1969, perhaps back to approximately 1954, and
upgraded to include data for ejections occurring after the initial
transfer of data.

What are some typical on-going and planned ejection data
analyses? What techniques and what data are being or will be used in
these analyses? What problems must be overcome to develop meaningful
analyses capable of generating what sorts of outputs to impact Fleet
AAES/ALSS problens? Is the Data Program just an academic exercise or
is it likely to serve a useful purpose in resolving Fleet AAES/ALSS
problems?

One of the many problems subjected to preliminary analysis with
plans for later in-depth analysis under this Data Program is that of
the out-of-envelope ejectee. Tne most obvious question concerning
this problem, a question that has generated considerable controversy
and virtually no agreement is: Why did ejection occur out of the
escape system's performance envelope? Preliminary analytic efforts
concerning that question are presented as Figure 21 while preliminary
thinking concerning the inseparable issue of why an ejection might be
classified as having been initiated out-of-the-envelope is set forth
in Figure 22. In addition, the preliminary review conducted on the
data suggests that there well may be an interrelationship between many
of the out-of-envelope ejections and many of the failures of aircrew
to eject prior to aircraft impact with the surface.

In some cases determination whether an ejection was initiated
within or outside an escape system's performance envelope is a very
complex question requiring information concerning:

o Aircraft parameters
- airspeed
- altitude above terrain and terrain profile
- descent rate
- attitude
- rate of attitude change
- accelerations during initiation and egress
phases of escape
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O Escape system configuration
- type escape system
- location within aircraft
- system stabilization effectiveness
- system timing
- trajectory control/alteration/divergency
- parachute functioning

o Total ejected weight

o Total weight suspended under parachute

o Type landing terrain

o Ejectee physical condition from onset of -rgency
through rescue or death

as well as other data normally furnished in an FSR. Manipulation of
these data requires generation and use of a number of formulations and
standard data banks for each aircraft-escape system combination in
service. Except when ejection is abruptly stopped by aircraft impact
with the surface (a type 2 ejection) or the non-malfunctioning system
sequencing is abruptly stopped by impact with the surface or surface
objects, resolution of the in or out-of-envelope issue may be too
complex for easy answers.

%at must be done to reduce the incidence of out-of-envelope
ejections and failures to eject? The preliminary data reviews
completed were not sufficient to provide sufficiently clear and
complete problem definitions suitable for initiating and guiding
design efforts. However, they offer some initial insights into the
problems and the general nature of possible solutions:

o When the emergency is not an aircraft failure or a departure
from controlled flight, resolution of both the out-of-envelope
ejection and the failure-to-eject problems might not involve
changes to the escape system but might involve development of
means for avoiding unintended surface contact oy the aircraft,
possibly with emphasis on specific missions or phases of
flight such as shallow dive angle bombing, strafing, night
landings, or foul weather low level flights over rough
terrain.

o When the emergency involves aircraft failure or a departure
from controlled flight occurring under conditions within the
escape system performance envelope, resolution of both the
out-of-envelope and failure-to-eject problems might involve
improving means influencing ai-crew escape initiation
decisions to ensure a greater proportion are initiated well
before the performance envelope margins are reached or
breached.
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o Mien the emergency involves aircraft failure or a departure
from controlled flight occurring at or below minimum existing
performance capabilities, resolution of the out-of-envelope
ejection and failure-to-eject problems might require both
enhancement of tne escape envelope and the speed of aircrew
decision to initiate escape.

Further analyses are required and planned to develop the data more
completely to ascertain whether the preliminary indications are valid
and, if so, to define the problems in ways that will aid designers in
comprehending and addressing them.

Another problem, a perennial one, is the issue of ejecting
through-the-canopy versus jettisoned-canopy, partially-cut-canopy or
totally-fragmented-canopy ejection. Aspects of this problem are
addressed in separate papers enclosed in this brochure. Similarly,
flail, a long standing, ever present problem, is addressed in separate
papers included in this brochure and therefore need not be treated in
depth in this paper. However, both problems have been the subjects of
considerable preliminary data review and analyses and, it is planned,
will be the subjects of continuing efforts within the Data Program as
the effort of achieving automated data analyses progresses.

A fourth example is one that also has long stood, that of helmet
loss. Some preliminary data sorts have been made and some preliminary
findings offered in October 1981 during a presentation at the Aircrew
Automated Escape Systems (AAES) Data Analysis Program Symposium.
Additional efforts are planned but are not expected to begin in the
near term.

A major problem confronting the Data Program is the vast trove of
ejection data already available and the many problems awaiting inves-
tigation. Some are now underway and many are planned but awaiting the
availability of resources. Others are planned but are awaiting
acquisition of additional data; for example the development,
solicitation and analyses of questionnaires to amplify or clarify the
existing data.

What is the role of the ejection investigator and/or FSR preparer
in this effort? Figure 23 depicts the data chain which provides the
data used by +:-is Data Program while Figure 24 lists some of the
expected use-orieIted results of the analyses to be conducted. The
ejection investigator and FSR preparer are extremely critical links in
the AAES data chain, for it is they who provide the data used in the
Data Program. Very little data not gathered and reported during the
investigation and preparation of the FSR can be obtained by the Data
Program. Hence, if the information is not acquired or, although
acquired, not reported, it cannot be analyzed to help define problems.
If data reported either is inaccurate or incorrect or is incorrectly
entered into the FSR, that data might not be detected as being faulty
and thus might adversely affect the analyses and problem definitions.
One specific aspect of the MORs and now the FSRs has been, and is,
especially vulnerable to these types of problems and, therefore,
requires specific addressal: determining causes of injuries and/or
problem-.
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ASCER'AINMENT AND REMRI'AGE OF THE CAUSATION OF

FJECTION Ako'21W[ATED INJURIES AND PROBLFIMS

The ejection investigator often faces an extremely difficult task
of explaining the causes of injuries incurred during ejections or of
problems experienced during the escape. In many, if not most, cases
the investigator is confronted either with major gaps in the available
data (eq., ejectee cannot recall, no witnesses, equipment lost, etc.)
or with apparent or actual contradictions (eq., disagreement between
witnesses' reported observations, discrepancies between witnesses'
observations and condition or location of equipment, etc.). How
should the investigator resolve these problems, what actions should he
take?

Probably the single most important task which the investigator is

required to perform is the search for, and the accurate and complete
reportage, of all facts concerning the ejection and identifying how
each reported fact or piece of information was ascertained (eg.,
measured with a ruler, measured with 25 ft. tape, measured by pacing
off the distance; reported by ejectee, reported by witness, reported
by investigating team members; statement from a manual, statement from
an expert, hypothesis; etc.). Probably the least useful and often
most dangerous thing an ejection investigator can do is to guess
concerning the causal factors of reported events, problems and
injuries and/or to arbitrarily rule out reported facts and information
without both explaining that such action has been taken and defining
clearly the reasoning underlying that action.

One of the aspects of ejection investigation which at first
appears helpfiil only to later turn out to cause more troubles than it
helps to solve, is the existing extensive body of what might be termed
"classical causal factors" for ejection associated injuries and/or
problems. These are the "hand-me-downs" passed from one generation to
the succeeding generation of ejection investigators. Most of us, be
they engineers, flight surgeons, life support equipment officers,
aviation medical safety officers, pilots, naval flight officers, etc.,
even aviation physiologists, have heard and perhaps without any
question accepted some of these long-accepted, taught and used
explanations for certain types of injuries and/or problems associated
with ejection. These appear with frequency, unchallengeable articles

of faith, in the FSRs (Flight Surgeon's Reports). Thus we see upon
occasion in an FSR causal factors advanced that do not and cannot
square with the facts reported for the individual case as, for
example, in a recent ejection resulting in an upper arm fracture.
After reporting that the ejectee's arms had flailed, the investigator
stated that the cause for the fracture was windblast, even though the
total airspeed of the aircraft at ejection reportedly was 3 knots. It
is easy to understand the train of logic evolution in this case: the
injury was a flail type break, flail classically is understood to be
caused by windblast and, therefore, ipso facto, the break was caused
by windblast.
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Table I offers the reader a number of examples of comon ejection
related injuries and problems and the often cited "classical" causal
factors. This list is offered not to provide a list from which causes
may be selected (PLEASE DON'T) but, rather, a imply a list of what
often are too pat answers to the question of w:iy did that result
occur.

What problems, however, if any, can use of classical causal
factors or guessed causal factors induce? Such citations help to
direct and constrain the definitions of problems and, in turn, focus
the attention and efforts of those who attempt to correct the problems
in very specific, often limited scope directions. The frequent result
is that the fixes produced appear suitable since design, testing and
evaluation are driven by the stated causal factors, although in actual
service the problem continues to occur largely unabated after the
fixes have been incorporated.

The Navy's resources are limited and those devoted to aircrew
automated escape systems (AAES) and aircrew life support systems
(AL-SS) appear generally to be even more so. Thus the Navy cannot

afford attempting solutions of incorrectly and/or misleadingly defined
problems. Nor can the AAES/ALSS community afford the consequent
ancillary result of appearing to either not care about aircrew
problems or to not be sufficiently competent to resolve the "everyone

knows about it" type problem that unresolved, long-existing problems
soon become. And certainly, most importantly, our Navy aircrew
deserve better from all of us.

There is another problem which, although serious, seldom, if
ever, has impacted the ejection investigators but probably will soon.
This problem does have serious impact upon the suppliers of Navy
AAES/ALSS and, eventually, could have serious implications concerning
AAES/ALSS cost, performance and availability. The problem is product
liability. In many product liability cases excerpts of the
investigations have been prepared by the Judge Advocate General's
office for release and contain the classical and/or incorrect/mis-
leading causal statements developed by the ejection investigator.
(Another critical problem in this regard has been the appearnace in
journals of articles describing ejection associated injuries and/or
problems and offering as the determined causal factors some of the
classical causal factors. In many instances the authors of such
articles display to knowledgeable individuals a surprising degree of
misinformed opinion and lack of knowledge concerning the equipments
involved.) With respect to the product liability problem, an ejection
investigator should keep in mind that increasingly the investigators
are being called as witnesses and their statements as to the causal
factors, influences and mechanisms then subjected to merciless public
scrutiny. One should be prepared to very carefully and exactingly
prove one's findings and theories, particularly if published in
journals.
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What on the other hand, is the problem if an ejection inves-
tigator cannot clearly identify certain causal factors and admits that

fact. From the viewpoint of AAES/ALSS data analysis aimed at defining
problems, lack of a defined causal factor does not pose any serious
problems. Certainly not stating causal factors when one cannot be
certain produces less of a problem than stating a not clearly proven
causal factor. One should not, however, be discouraged from
hypothesizing which might be the causal factor as long as one clearly

indicates both that the factor listed as the causal agent is a
hypothesis and the bases underlying that choice of agents.

In many instances the information obtained during a thorough
investigation of a single ejection case (whether involving one or
multiple individual ejectees) may be sufficient to permit
identification of all injury and problem causal factors. However, in

many cases, the information which the in-field investigator can
develop is inadequate and assistance is needed. A considerable

community of AAES/ALSS equipment expertise exists within the Navy,
much of which can, on request, provide assistance. Table II lists and
provides points of contact for U.S. Navy activities having specific
and detailed expertise concerning AAES/ALSS. The investigator also
should be aware that there exists an imense, growing body of data
which, when properly treated and analyzed, might prove helpful in

understanding or interpreting the data and information acquired for a
specific case. (This latter aspect is discussed in more detail in a
separate paper.)

To summarize, then, the critical points concerning the ejection
investigator's task:

o Identify and record all data
o Where causation can be clearly established, so state and

define bases for statement
o Where hypotheses concerning causal factors seem

reasonable, state them, identify them as hypotheses and
furnish your rationale for the hypotheses.

o Do not state event or causal factor guesses or hypotheses
as though they were established.

NEED FOR NARRATIVE DESCRIPTIONS AND EXPLANATOL NarES IN THE FSR

Throughout an ejection investigation and the subsequent preparation of
the Flight Surgeon's Report (FSR), the investigator(s) and preparer(s)
should remember that the FSR out of necessity is a checklist type
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formatted report. The checklist format, of course, in part is used to
simplify complicated tasks, such as ejection investigations, and to
ensure completeness of reportage concerning common, anticipatable
and/or potential aspects.

Throughout the FSR, therefore, checklist subsets are provided
from which the preparer is required to select the term(s) or phrase(s)
most applicable. These subsets are employed to solicit descriptions
of events, problems and behavioral aspects frequently associated with
or commonly occurring prior to, during and/or following an ejection.
The terms and phrases offered usually are simple, often one, two or
three words long, and can encompass a broad spectrum of specific
aspects of an escape which share one or more common attributes.

Unfortunately, often, despite shared attributes, the lumping of
specific aspects under one term conceals important differences among
those for an individual case and among those for a collection of
cases. Often concealed through lumping are those differences, such as
relationship of a specific aspect with sequenced events (i.e., did
"flailing - lower extremities" occur prior to, during or after
man-seat separation, during drogue operation, during parachute opening
shock, etc.), which would help clarify the actual causal
mechanism(s). Thus lumping serves to make, for example, all "flailing
- upper extremities" occurring after egress appear to be the same and,
therefore, implicitly, likely to result from the same causal factors.
In fact there are many likely causes, as for example, for "flailing -
upper extremities" and, therefore, the oversimplified lumping may
confuse those seeking to identify the causal mechanisms.

The complexity of specific aspects such as upper limb flail is
discussed in greater detail in the accompanying paper entitled
Preliminary Generalized Thoughts Concerning Election Flail Phenomena.
It is because of the potential complexities hidden by the offered
terms that throughout the FSR there are provisions for and requests
for, narrative descriptions and/or explanations illuminating the
specific aspect(s) covered by the selected term. In essence, then,
when a report is fully annotated with explanatory notes, the terms
have served as a checklist during the ejection investigation and FSR
preparer, therefore, need to recognize the critical importance of the
explanatory notes and to seek and report information which may help
researchers and designers to identify and correct the individual
causal mechanisms causing undesirable specific aspects. As examples
of the degree of complexity which might be concealed, consider Figures
25 and 26 which are questionnaires currently being developed to
enhance AAES community knowledge concerning upper limb flail and
concerning post-egress tumble in the hopes that the underlying causes
can thereby be identified and eliminated.
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GUIDANCE AND ASSISTANCE FOR THE INVESTIGATIOR/FSR PREPARER

As a side effort to the analytic effort being undertaken by the
Naval Weapons Engineering Support Activity, an effort has been
initiated with the assistance of the Naval Aeromedical Research
Laboratories, Pensacola, to develop a number of field investigator
guides concerning both the AAES and associated ALSS subjected to an
emergency use. These guides are being developed in an attempt to aid
the investigator/FSR preparer in conducting a thorough investigation
to glean and report maximal information with a minimum of effort and
confusion on their part and, also, to thereby enhance the quality and
quantity of information presented in FSRs. Preliminary drafts of the
guides for examining and investigating helmets and oxygen masks have
been prepared and are included in this brochure. In addition, a very
general decision tree has been developed in preliminary form and
included.

It is intended that these and other guides, as they are
developed, will be evaluated during post-test investigative efforts
following ejection tests and then furnished to selected flight
surgeons and aviation physiologists for further evaluation and
comment. If the guides appear suitable, helpful and acceptable, ways
will then be sought to formalize their development, updating and
availability.
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TABLE I

OFITEN CITED CLASSICAL CAUSAL FACTORS FOR

IRJURY AND PROBLEMS ASSOCIATED

WITH E!ELCTION

INJURY/PROBLEM CITED CLASSICAL CAUSAL FACTORS

o Vertebral compression facture. - Poor body position.
- Poor restraint.
- Seat acceleration.
- Seat slap.
- Scoliosis
- Anthropometry

o Aviator rising off seat and/or - Loose lapbelt.
striking canopy during negative - Poor restraint.
G flight conditions. - Mis-sized torso harness

used.

O Helmet lost during ejection. - Windblast.
- Loose/broken chin strap.
- No nape strap.
- Improper fit/fit pads.
- Wind under visor
- Helmet weight/c.q.

o Limb flail. - Windblast.

o Neck injury. - (If present Ballistic spreader
gun parachute opener induced
excessive opening shock.

- Poor body position.
- Windblast induced helmet

aerodynamic lift.
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TABLE I I

SOOfCES OF OUTSIDE ASSISTANCE

FOR THE ACCIDENT INVESTIGATING FLIGHP SURGEON

AND AVIATION PHYSIOLOGIST

ALSS/AAES
EQUI PtE'T TELEPHONE
TYPE ADDRESS NtBERS

o Total Escape SystenfV Superintendent 215-441-2503
Life Support System Life Support Engineering Auto: 441-2503

Division Aircraft and
Crew Systems Technology
Directorate

Naval Air Development Center (603)

Warminster, Pennsylvania 18974

Technical Director 202-692-7486/

Crew Systems Division 7548
Naval Air Systems Command Auto: 222-7486
(AIR-531A)
Washington, D.C. 20361

o Parachutes Head 714-939-2943
Parachute Engineering Div. Auto: 437-2943
Parachute Systems Dept.
Naval Weapons Center (641)
China Lake, California 93555

oCartridges/Cartridge Director 301-743-4261/
Actuated Devices/ CAD Engineering Division 4876
Cartridge (Ballistic) CAD/PAD Department Auto: 364-4261
Catapults Naval Ordnance Station (512)

Indian Head, Maryland 20640

o Rocket Motors/ Director 301-743-4757/
Rocket Catapults Aircrew Escape Propulsion 4369

Division CAD/PAD Dept. Auto: 364-4757
Naval Ordnance Station (515)

Indian Head, Maryland 20640

o Maintenance & General Head 301-863-4141/

Systems Air Crew Systems Branch 4673
Systems Engineering Test Auto: 356-4141
Directorate

Naval Air Test Center (SY-71)
Patuxent River, Maryland 20670
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o F'R Data/ Head 804-444-2261
Data Analyses Aeroedical Division Auto: 690-2261

Naval Safety Center
Naval Air Station
Norfolk, Virginia 23511

Head 804-444-3949
Life Support Equipment Branch Auto: 690-3949
Aircraft Maintenance and
Material Division
Naval Safety Center
Naval Air Station
Norfolk, Virginia 23511

o AAFS/AL.SS Data Head 202-433-3621/
Analyses Analytical Systems Division 3623

Information Systems Dept. Auto: 288-3621
Naval weapons Engineering
Support Activity (ESA-31)
Washington Navy Yard
Washington, D.C. 20374
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LIMITED DISTRIBUTION AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH OPINA VINST 37;0.

1. GENERAL
1 _______On F,.q i Status 5 _______Days L rT11'l D11T,

_______ Injury Ctassitication 6 ______ Days Guntr.'

3 _______Days in Hoso~tai 7 _ _____ Duration or Aite-.o Siam ')t ('1", IJ R
4 _______Days in Quarters 

SVRT

II. INJURIES INCURRED DURING MISHAP (list additional injuries in IX) ICD Code CODE

1 Body Part

Diagnosis

Cause

2 Bodv Part

Dagnos~s

Cause

3 Body Part~

Diagnosis J_________________________________________
Cause

4 Body Part

Diagnosis

ICause

5 Body Party _ _ _ _ _ _ _ _ _ _ _

DiagnosisJ

fit. LAB TESTS Dere Drawns ~ Tm Lab Norm S"Iotcast
__________ D-WYI I I Tif j.Lt :ij i5 sseUsed Results___________

Carbont Man" Iaie ______ _____

Alcoh~ol _____ ______ ______ ______ ____

UIINt.SI3 P.GA' _ SUGRAR - K9TOES _ 0Tj4ER ABNORMALITIES____________

DATE TAl(EN - ELAPSf 0 TIME TAKEN AFTER MIS14AP _____________

IV. X-RAY RESULTS
[30100k it Prfbr51d. Where Perf~rned

(Si~bmif results on a separate Stet

V. PRE-EXISTINJG DISFASES10EPECTS AND 01SEASESFIECTS PRESENT AT THE TIME OF THE MISHAP
Methsod of Di=cowrv VN.&wers (as wgphiblt~el

Annu~al Sick Call Aumny Other Authiority Date

Vt. SMOKER [3y= Otto #WkdAY-Hu Smoked for- vows
V11. AUTOPSY

1. onucted Bin Prmgnw Of; 2. MamriaISubmeatd to AF1P-

- Msiritafl Poftholcog F - FI14ft Ssargeop - AutotV Report = -Picurv%

C - CItaf Patholfogit Y Ohe 2.- Frozen TISSUE 4 - Fixed Tstue

3. 0 Protocol Attiefte 111104 be Forwarded

NAME OF THIS INDIVIDUAL___________ SSN______ AIRCR AFT___ _BUNO _

2 i



INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/4: MEDICAL INFORMATION

1. G ENERHAL:

IF liqht Status Check it ron competen), tigkiht orders regat diess iif actual pir ficapairti in ishap 0ther wise leave hkliri
2 Iniuly classificaion in accordance with Chaptr 4 of OPNAVINST 3750 6.
3 Self-explanatory
4 In'clude rdys spent as sick in-qjuitters 'or on consalescent leave Used as in nicit on id tine ii or f to, myi iw'1,,I
5 Exclucies nospitartitron. convalescent leave, and S I0
6S - Inii rie to~tal do',s lioanied iticludiiir day cif rnishaip but rno day ", riltlir to ilirl Diitur -oiiiiI ii~7' 'i!i 'i i

and or on convalescent leave
7 Altered state of consciousneCss as dletined in inter national Classifi caion roi isease (ICD) 780 Cut ilo in huri

II. INJURIES INCURRED DURING MISHAP:

List injuries in dlecreasinq order o? severity In tital cases. list lii dlv cause of death first Use stjindruiii itredIuriiirirrf ilyl-

diagnosis. and insert ICE) code which most nearly describes injury in coluninprovided. Indicate the estimiated iinury sever ty it .,ih -, I
other injury were present, using OPNAVfNST 3750.6 For "Cause," briefly describe the trecharism of tiiurs' -, ,Hylii'tlr'vuurr''' "Blow T-1 0'-
etc. ilzxplamn in detail on the 375211 1 form.) Indicate CeirrdI factoris vwhirlh tlfected Mtec'haisim' t rniry rif', ii, ir , t). i itii' '. r j-
reasonable degree of confidence, and describe means for estatishing that confidence. e ,'paint fhum seat fournd onr heirrieti i. rrrr
rescuer s statement, etc. on the 3752/11 form. In) the ovent more thdrn trve iinjries were sustdined, list tile reriaiiii iii fiii I

infuries flittle things are irnlrortant), Do riot sirnIhlv state 'inj~uries nrinltiple us trertie' for tildities

INJURY

Example: SEVERITY
lCD Code CODE

I. Body Parr Lumbar spine L-3

2- Body Part

I 11. LAB TESTS:

Retain aliquot of frozen blood and urine foir future rise verification, as per OPNAVINST 37b506 B'inm itir' iciriire rIl -i'ii
Both serum ancr urine shall be submritted tir OfrUl screen testini.

''Elapsed Time'' - indicate time in hours and minutes from rime of mishap to ltme specimen irrinelt-
For ill abnormal lab values. orruvider an explanatronr 

t
or valUe ot indicate plan tior lrnrfiw "o stOres B-r 5 I a,~'s, si:''rI

to tne Naval Safety Center (Code 14), State whrether abnormal lab i cxi Its were siqo iticant it ,ioi to -,i,%t, 'ii' j e' iii' iii', it ,ii, ii'' ' irk
section.

IV. X-RAY RESULTS:
Spinal x-rays are required following all elections/ibailouts or in any instance of suspectedl back nlury is eviidencei)tv nV ir " o~ itd'r tni

Attach copy of stray reports to this Ifi ni. Indicate name of facility where s-rays w~ere made

V. PREEXISTING DISEASES/DEFECTS:

List all known preexisting diseases, defects and diseases-defects present at ti-ne if mishap) I ncludie iii Otects 'seit 1 fi ii' '4I S f8
such as defects of vision, hearing, etc.

VI. SELF-EXPLANATORY

VII. AUTOPSY:

Check as many boxes as are applicable.
Do NOT delay submission of FS8 while awaiting return of AUTOPSY REPORT

DO NOT WRITE HERE.
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Fl MOT St$RGEtNS It EMRT REPORT SYMM)
MEDICAL LNFORMATIN OWNAV 375211

01NAV 37524- PAGE 2 OF

THIS ISVART0F A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
LIMTEDDtS1R'I4ULmN- AND SPECIAL HANDLING REQUIRED IN ACCORD)ANCE WITH OPNAVINST 37506

VilI INJURY PROFILE
iPlease mark or draw injuries. where applicable)

.a.

=/=Zzz;

Co />

IX REMARKS: List additional injuries and/or abnormal lob values related to this mishap, and any other pertinent rem'arksi
(Cr rtinue on separate sheet, if necessary.)

MAMIE OF THIS IMDIVIDUAL SSU , AIRCRAFT. BUNO

2-37



INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/4: INJURY PROFILE

VIII. INJURY PROFILE:

Supplement with photographs where possible Attach additional sheets of paper ,as required Send photws orl/y o N vl Sdery Cerir
From external examination, specify exact location of the inlury. airdson, amputation, bumr ,r u f(|fpee tuurn, ,hlo,(h, rr''rrro h,hqer.

etc on the included diagram

From skeletal exam iation. specify exact location and type of tractue or dislozat ion oil i luderd air ut

IX. REMARKS:

May be used tor listing additional inluries, laboratory values, or any other tnormartion onsidel clre t 1Cr nine rrle rla

DO NOT WRITE HERE

2 38



FtIGWTf SVIGEONIS REPORT 1 '110
PSCHOPHYS3.)LOGICAL ANI) ENVIRONMENTAL FAC-RkKS f's.J

ORNAVa 375215 1 t~ Id

TH.S IS PART OF A LIMITED USE NAVAL. Al RC'R.AFT MISiAP1INVE-STh2'ATIU'N 1 LI" aRT.

LIMITED DISTRIBUTION AND SPECIAVL H-ANDLING IS REQUIRED) IN ACCORDANCF WITH a)PNAVlN, T 3'f~

PLACE APPROPRIATE MtSHAP FACTOR IMPORTANCE CODE (0-Presest but dad riot contribute IP'nssnv
a tactor-, 2-Probal a factor; 3-eaniteiv a factor In~ the applicable phase of mtsrsao block ftMiasap,
9'-Escaov; S-Suriniwt (includes oarachaute landirngs anti R-Rescue)

*. SUPERVISORY FACTORS M 2 6 R PA E S R
A. Intadequate Sriel tiackor L, Toxaic Ch~emicals t '

S OrrotdiLeda Fligt 414yod Caolbilty a M. Work Area Lighting
C. Fa~Itee to Allow ter Adeluate Rtest CN.Radietaon

0. Tempe of Operetiis 0, Pitching Deck

F, NATOP'S Manuel lrutoemuacy I .Electrical ShockI
O Othe~r G.Noiase

* EXPERIENCEITRAINING FACTORS S. Othr i
A. Limmrd Eaapefaanee, A 6. MDCLFACTORS
G. Iniadequsate Transition A Pm)o P', j Cor Al
C- Lack oi Carreincy Proficsencv C A, otion Sicknessa
0. lraadeavat Knoedge of AMC ~Swiarrs C.Ftigue C
E 1rnadequate Knovyieoqe ot ALSS DS.'ero Deo, at),

F, Othaer I se M..I s

3. HUMAN: ENGINEERING DESIGN FACTORS 111 \1.c F&~

A, DesignILotoolstsaanCars A 5Mpo.cr -. %C iu"'-

S..La~tn H Ao,eo~r Cr,scloyrs

C. VWorkspiace lncorrratbmty J'so' -!! or~ a-1
1) Anthrooometr,c incomnpatibilty D. Visuar Ilalusions

E. Confusion or Controls, Switches, Etc fK, fHVpo~a lo

r%. Misread Inruet s F L. Hyperversta aetiton
G~. VIskal Reiss icitots Duo 'to Striucture 0M. Dyttlaelsm
H. Task Omsatrtsuor N, Circadiao Rlavttu Dasluzbasce
I Inadivertent Oneraton I D Hvptrtm .3

., Cockpit Slttedztioes (Lack of) P Hvoprtp j~r.
K Personal Ecluopnt interference a. other Acute lllnesaesi

L. Inadlecuate C~asniworthy Design LR Pro-Exaatttnq Dtaease4sl
M. Other:M S. Other

4. COMMUNICATIONS FACTORS 7. BEHAVIORAL FACTORS
A. Miserpretationt A A. Faut, Ptanraang 4Prefiagtt, Ffights A
W. Nie l~ttrewaae 8. Haito (Nuecli Owparture. ptic I
C DOrupted Communications CC Gt4m-tsc
D Poor Crew Coordnat,on ID Q.dredorr. Inattenrtion, Distraction

E, Othier E.Pre)CCUpatton wai Pvrsorset Protifems

S. ENVIRONMENTAL FACTORS F. OWrcoanfidersce, Excessive iMotivaitoai
A Acceieration Deceieration Forces A- - G, Lack of ConfadenceG
8 DecomDPsscn H,1* APpreoensaara/Paaaac
C V~bration C I Vioathion of Ftaght Diatufilnp

0. HU#aiold J1. Error afn Judgment
EWndblast K. Delay K

F, Weathier fL. Lack of Mtivtation L

H Smoke, Fumes n Cockoit N ...L N., Inaidecuate Stres CoPtra NJ
I A, Tuarhulence 0. Drug~ Abuse0 1

L Owget tmtnahrla P Alcrf lhe-riover i

K(. CO Posonan" IS -4- Othaer

REMARK4S).. (List the number anid lettet, from motal stemw maried ab~ove. and briefly explain, Use wparate sheet, if neaceseera.

NAME OF THIS INDIVIDUAL -SSN______ AIRCRAFT _ BUNO -

.2 P)



INSTRUCTIONS FOR COMPLETION OPNAV 3752/5: PSYCHOPHYSIOLOGICAL AND ENVIRONMENTAL FACTORS

PARAMETERS:

F or appropriate factor ipor tanrce codes. see f orm, Care and Sounrd I utgineit baserd On all factS '"flal 11' ri.U t'''''nA

this section A brief exsplanat ion concerninrg each Itern selec ted shiall tie mnariem thin ''rinnark s section A c:omol i''ioto ,It 't-

ser ected shall appear on the Flight Suo gon's Analysi s, C ornclusios anSdd Recomnmiendations firn (3 752/1 1).i

DEFINITION OF TERMS:

M or Mishap phase From the beginning of the emergency until its termination, wvith the occupant Still iiwle ie j--!11 'i

nitiated an attempt to escape from the aircraft

E or Egress, Escape phase. From the initiation of the escape procedure until actual exit from icrziift (in .liiniii iwl.,

ground or water (after inflight escape)

S or Survival phase' From the completion of ground, water egress ori parachute randirig until tphysrcai ,i~iri,'( $"

Personnel or rescue vehicle.

R or Rescue, Recovery phase From the time rescue personnei actually ieacheit the individtuil oilt i noi iSt" "n"' .... j

hospital, or until rescue attempts wvere abiandoneri.

1 "Supervisory Factors"' shall be applicable to any and all levels of supervision, ja ppropi rte. loi ptty ffq:P Ci" ,h iol.".

2 Esperience Training Factors:
E. "ALSS'' - Aviation Life Support Systems include election system (seat, parachute, restraint Wsti'ri, -rC i) 02 111-is'- '

signaling devices, etc.

3. Human Engineering Design Factors,

B. "Lighting'' includes the design of cockpit lighting, formation lights, runwav,carriei lainiding plartform ightiot ?tc .%,'(i '-' '''

formance idoes not include lighting of maintenance wvorkspaces. etc.)

L. "Inadequate Crashworthy Design' includes toe desitin of Suchi items as the airframe. 3irrpvv restraints. I'iI sysz.'iit,

4 Communications Factors

A 'Misinterpretation'' ircludes difficulty in understanrding foreign accents or lanquage, unrtpeiiiiibiei:Tienii-4s in,.n.'

etc.

5 Environmental Factors

A "Acceleration Deceleration Forces" applies to any phase of 'he Misnhap ,vherein these noices icl orso r e sel ' 7 ,,:'. 'w'.'r' -

whnere death resulted from extreme deceleration forces or the complete isintegrartion i 
t 

he iirc'af )or urn.irC,

M ''Work Area Lrgnting" refers to such things as inadeduadte lqighing of fnairtenance spaces 'ine inC', .' ,, ii' 1iint '.'I 'I'

,vorkspaces

6. Medical Factors.

* "Poor Physical Conditioning" includes any significant obesity

H "Altered Consciousness" includes the full range from diazedt to complete loss of consc irusniess .iccorniina ', 't nn'ri i. p,''',

Disease Code 780
7 Behavioral Fictors:

M. "Interpersonal Tensions" refers to Problems relating to others, i.., wrfr', peers. superioirs. subordinates

N "Inadequate Stress Copinif" 'efers to a proliem in any phase wnich m'iitht jiffect the wrciewnltemorer tec~wr n'i,,".i'r''rt'

revel of psychological stress, whether it be due to an inflight emergency or tnt curnuiltive lile ilifficulties stesses

DO NOT WRITE HERE,
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FLIG.HT SI RG;EON REPORT k I l'uk I K01Mii

PERSONAL DATA 141% \% )7:'

oPA 37it P l\(Al I) M

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPoRT.

LIMITED DISTRIBUTION AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH I)PNAVINST 7 .t

1. AVIATION PHYSIOLOGY, EGRESS, AND WATER SURVIVAL TRAINING DATA:
A, Did the training contribute to any injury, rescue, or survival problem? YES 0 NO C POSSIBLY C1
1B. Did the tack of training contribute to any injury. rescue, or survival problem? YES 0 NOD POSSIBLY 0
NOTE. If the answer to either A or B is yes, please explain on form 3752/11

C. TypeiSyllabus Imost recent). Check one: TAC JET. ... HELO-__CARGO/TRANS.,.......OTHER______________

D. List only the most recent training Place Training Accomplished Cmot er Roe 'o

Naval Aviation Physiology Training Program (NAPTP)
I1. Physioiogy Lectures
2. Chamber flight (type profile)
3. Sensory Visual Probiems
4 Sensory: Flash Blindness_______________

5. Sensory. Scan Training ______

6. Spatial Orientation -Lecture-Portovon___________________________________

7 Spatial Oriensas ion -Vert igon ISMU-97/FI
8. Spatial Orientation-MSDD (986) ___________

9. ALSS Lecture __________________

10. ALSS "hands on- training
I I Signalling Devices IDrills)
12. Emergency Egrets System Lecture
13. Emergency Ground Egress
14, Emergency Bailout Egress
15. Ejection Initiation (seat shot) _______________

16. Seat-Man Separation Drill________________

17. Parachuting (four-line release)______________
18. Seat Kit Deployment/Use Drill
19. Emergency First Aid_________________

20. Helo Rescue ( Land Phase) 9H I
21, Annual Ejection Seat Training

Naval Aviation Water Survival Training Program (NAWSTP)
22. Water Survival Train ing-Lectures
23. Water Survival Training-Drills
24. Deep water Environment (DWESTI
25. Parasail Training
26. Parachute Drag Training 9F2/9F2A
27 Parachute Disentanglement 9F6
28. Underwater Breathing 9H 19
29. Dilbert Dunker 9U44 series________________
30. Multi-placed Dunker 905 series
31. Helo Rescue (Water Phase) 9H I

OTHER TRAINING
32. Cold Weather Environmental Survival ICWESTI _____ _____________________

33. Jungle Environmental Survival (JEST) __________

34. Desert Environmental Survival IDEST)__________
35. Survival. Evasion. Retistance. Escape ISERE) -

36. Other ___________________________________________ ______

*For role in mishap, use following codes.

1 Definitely helped 3. Lack of training a possible factor 5. Possibly hindered 9 urik"Own
2. Possibly helped 4. Lack of training a definite factor 6. Definitely hndefeo 0 Nov i lac*,cir

II. BACKGROUND: (complete for all Pilots and for others who possibly contributed to mishap)

A. Leave Data B. Fliqht Data

1. Date last leave taken ______________1. Date ot last 'liihi

2 Duration last leave (days)

3. Typoe of leave last taken

1. Ordinary -3 Sick or Convalescent

....2. Emerg~ency ~ 9 Unknown

NAME OF THIS INDIVIDUAL SSN_ _____ AIRCRAFT BUNO



INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/6: PERSONAL DATA

I. TRAINING:

All training requirements must be in accordance with OPNAVINST 3710 7 series and type commander irectives Answer ,ems A 1r11 fb oe

checking correct space. Fully explain a "yes" or "Possibly" answer in the Analysis section (OPNAV 3752/1 1)

This information can be obtained from the health record/individual NATOPS training jacket, or from the site where the ,,riniq was cornducted
If training is deficient, e.g., out-of-date, a comment is required on the 3752/11 form. Item D36 refers to any other schools dri.r,r rointini Poqr,,mS

that this individual may have attended. Squadron training and any "other" physiology, egress and/or water survival trairriq pri)qrarrns oirul atso in:

listed. A copy of the training record from the health record or NATOPS qualification jacket should bt included.

NOTE Section I may be omitted on "selected" passengers that were not required to have the training (A statement of 'ht5 ft s 'euu,e'

Terms "A L S S" - Aviation Life Support Systems

DO NOT WRITE HERE
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FL fI'tHT RGE(WNS REP'ORT N~~;~,14'I

PERSONAL DATA )'A ~

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHIAP INVESTIGATION REFP(iRT.
LIMITED) DISTRIBUTION AND SPECIAL. HANDLING IS REQIJJPEI) IN ACCORDANCE WITH OF'NAVINST ?J7)i0.

C. Warl:Rten Data,
1 . Hours ~oked. 6. Hours slept:

m. Inlat 24 noun! -hurs a. irt last 24 3'ossrv -hours

b. in tast 48 hoiwm .. touts b. in bta 48 bours....hos

0, ift tas 72 hours: .bousm c,. u last 72 hours: _____w

2, CoftsfWOA uetV Wi~tf to 4"!h6p,........hQU" D.urationi of lts teep arod:..........s

3. Time in C00ckg4 SipOr to flbgt i~ Ii hours noid wthpt*....jow~s 7, Lat Uie0 period w~as ("ae irrumSons)

4, H~ours Conir*jousis awake prior To ishp-- or a. contniu.s______ b. brokeni_________

III ANTHROPOMETRIC DATA:
A Height fnches F__________________ Buttock Knee Length Inches ________________________

6 Current W~eight Pounds ______________G Buttock-Leg Length Inches_________________________

C Sitting Height Inches _______________H Shouider Woth Bitoirl Inches

o Trunk Height inches 1,____________ Antnropometric Coding 14 digit ooe 1AWV NAVAIRINST 371069

E Functional Reach Inches I____________ Other ')7-7 - P 7'L 7vi 1

IV GEN4ERAL-
A. Dbwofuir E, Nurw sftd tyr pe ror m~ishaps icoenslee for ailp'lott arsd;or other prsons tn

B. Omeof smst fit oft*ysWica I. ftbe_______2. Type aireraft___________

0, Yot ywatot form oa~aftoio______ 3: DaS~Tibe niSiia0s1bri~tIy2

W00- Ktt*grt atf*"ad _____________________

V.. CI4RONOLMOAL ACCOUNT OF ACTIVITIES OF PREVIOUS 72 HOURS
(Fr.al pIti. eIlws. andiar mrs"ouapit4sl oulswbutino 1D mishap. CDxsirnue on~ sepama sht.i ineeesSary.)

P4AME OF THIS INOIVIDUAL ....... SSN AIRCRAFT - BUNO

4 43



INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/6: PERSONAL DATA

II. BACKGROUND

C.7 'Sleep period" refers to a normal regular prolonged sleep period An example of a "broker" sleep pe id is An sirf,,rTnrnrlnrie rias ' e SI

watch. sleeps from 2200 to 0600. but is awakened three times by phone calls.

III. ANTHROPOMETRIC DATA:

Complete items A through H on all aircrewmen Complete items A through I on all pilots ind NFOs Also complete A throun I rin ny ')ther

ndividual who elected, bailed out, or experienced any difficulty with equipment, fit, or egress. Ccmplete itern I LAW NAVAIHINST 37109 List

as "otner" ,n block J any unlisted measurements which result in anthropometric p roblems.

IV. GENERAL:

Items A, B, and D self-explanatory. Item C includes 12 years of education through high school, 4 years of college ,ainri . tnd sny ¢ears spent rn

graduate education. Items El1I and E(2) include all prior aircraft mishaps regardless of the cause of the mishap This informatiion stnl] ije obt ,nefl

from the NATOPS Flight Training Qualifications Jacket, Describe the circumstances of the mishapis) and include any pertinent 'acts co.ncerning 'hie

mishap in Item E(31.

V. CHRONOLOGICAL ACCOUNT OF ACTIVITIES OF PREVIOUS 72 HOURS:
This history should begin 72 hours prior to the time of the mishap and proceed in i. chronological order. Among .mporan items 'o conside'

are (1) exact content of meals hf known), (2) alcohol consumption, (3) sleep periods, j4) stressful situations of any nature. 5i signfcanT events.

and f6) medicationsrdrugs. Items listed should be accompanied by time of occurrence if known) Provide comments c,)ncerning iny ijevia'onr

normal habit patterns. An example is provided:
FRIDAY: 2 OCT 81

1800 Ate dinner at home; turkey, mashed potatoes and gravv, peas, 2 glasses of red wine, cotfee onro ippie pie mocie
1900 Relaxed with family, watched TV, ate popcorn, drank 1 glass sherry
2300 Went to bed. Took 2 Coricrdin tablets for residual URI

SATURDAY: 3 OCT 81

0700 Woke up, ran 2 miles.
0800 Showered, breakfast with family' 1 egg, 2 strips bacon. I slice toast, orange juice and coffee
0830 Read paper, relaxed.
0900 Worked on car. mashed finger, finger throbbing, took 2 APCs. treated finger with iodine, oanbrair

2 0930 Cut grass.
E 1130 Ate lunch: bologna sandwich, iced tea.
3 1200 Went shopping with wife.

1700 Dinner at a pizza parlor - ate half of a large pepperoni and mushroom pzza, drank small pitcher of beer
o 1800 Went to movie with family.

0 2030 Arrived back home, relaxed, listened to music. 1 glass brandy.X
V 2200 Went to bed.

2300 Finger throbbing, got up and took 2 APCs.
2330 Back to bed,

u SUNDAY: 4 OCT 81

11. 0800 Woke up, ran 2 miles.
O 0900 Showered, breakfast with family, 8-ounce glass orange juice, coffee. 2 waffles with syrup
LU 0930 Read Sunday paper.
- 1030 Dressed for church.
> 1100 Left to go to church with family
- 1330 Lunch at hamburger joint. 1 quarter-pound cheeseburger, fries, and large coke

1400 Took kids to zoo and park.
0 1600 Returned home, watched sports on TV, 2 beers.
li- 1900 Supper at home, spaghetti and meat sauce, 2 glasses Chianti, salad, 2 slices garlic bread
ZD 2000 Call from mother: father had heart attack, in hospital, condition - satisfactory
O 2200 1 glass sherry, went to bed,
U
U 2300 Awakened by baby crying, helped wife with sick baby.4
. 2400 To sleep.
4

MONDAY: 5 OCT 81

0 0530 Awoke, ran 2 miles.
O 0600 Showered, dressed for work, no breakfast.2
O 0630 Left for squadron.
- 0700 Arrived at squadron,

0730 Brief for flight.

0900 Fly - one-on-one ACM mission with F. 74s from sister squadron,
1015 Land at NAS Homebase.
1040 Debrief
1100 To Division Office, paperwork
1200 Lunch: hot dog, coke, candy bar.
1300 In Squadron maintenance space%.

1630 Brief for hop.
1700 TO.
1800 Firewarning light, observed deteriorating engine instruments, flames and smoke, elected no inliuv

1815 Rescued by SAR helo,
1830 Landed at NAS Homebase, to dispensary,

2-44



1tr~o s aivai~rREORT SYMBOL
A'VIA71O LI SVVMs 3SrL%3 OPNAV 3752.1
OPKAV)3f71 PAGE I OF Z

THIS IS PART OF ALEAMYT UU: NAVAL AMRCRA"T MSAP INVESTIGATION REPORT.
LzW71DIIffIMONANDI SPEICIA1L HAMING PRUIREI IN ACCORDANCE WIH OPNAV INST 3750.6.

S-- e----- -- R..... -------

NOMENCLATURE SpcfcRequired Available Used/Worn Needed POLMS
Type CONDITION(S) CODE

I. HELMET_______________ ________

a. Helmet Visor_____________________ _____

b. Chin Stra ___

c. Nape Strap ___________________________

d. Reflective Tape_______ ________

2. GLASSES (prescr iption /piano I___________

3. OXYGEN MASK ________________ ___ ________

a. Oxygen Regulator___ _________

b. Oxygen Mask Retainer Fittings

4. UNDERWEAR _________________ ___ ________

5. FLIGHT SUIT____ ______

6. FLIGHT GLOVES_______________________

7. BOOTS_____________ ___

8. ANTIEXPOSURE SUIT_____________________
9. SURVIVAL VEST_______________ ______ ________

CONTENTS:
a. Radio_____________ ___

h.

10. HARNESS, INTEGRATED RESTRAINT, MA-2(SIZE' ___

11. HARNESS, NONINTEGRATED STANDARD

12. HARNESS, OTHER___________ ___ __ _______ _ _ _ _ _ _ _

13. HARNESS. INTEGRATED RESTRAINT IMA-2)
MODIFIED BY ACC-380 (si!#I _________

CONTENTS.
a.

d.

9.

h.

14. ANTI-G-SUIT_____________

15. LIFE PRESERVER_____________

Automnflaror

16. LIFE RAFT_______________

17. EJECTION SEAT________________________

a. Restraint System_________

b. Leg RestraintlGarters

18. PARACHUTE______________

a.Parachute Canopy Release___________

" < bAutomatic Parachute Divestment Devices ____

c. 4-line release

O .IU. . PAIRCRAFT BUty0

... . . .... ,.: 2-45



INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/: AVIATION LIFE SUPPORT SYSTEMS

List ill individual protective eltuitirix'tt and Il, suoPpi l tyslemns 1 I 02 irilulat-l, louillilace 1-i,f.t~ plar, ...1'. i t o i l, ."le o

tiur~ivdiiity For nunmbers 9, 13, 19, and 20. Conitinrue i-sting in or'iit 22o, in separate she I iti neesteiry

in the Column specific type rlist the specitic model of enjuipmlewl clothirill. mheri api.il~c~j. in .,ccoiit,,flie Aitti ",,Avoi[ !k3 1 0,.'~

Sy stems Manuals main tained by the lfe support I Cu ilaien I spec ior'SI Fir el ect ions, T he spli ly Vpe and n t , Iei ') oe(i,o ^11 ii,.,fl V iiie A In-,

chute shall aiwdy be listed 0if . dobn t lust sjy Masrtin Bisker Escipic etc IConsult with le ,uptiiii r Cikiptrerit inotr'p) irit pe-ri, li' . ii~e

thtat specific nomenclature and types otf Pd(uipnient fire properly listedi nclude service ch,lotles indi Irolfc ..o ... I i, Wl~' -i~ *"e oetI,r

ind conlniuiatnont iairticular telt) Thepant 'lumber is useful and shouldi be includeid when possible

V Vhen appicable the ciolumns eCquirred jv,iable 'used ,voin. init rieenlei 'C ire loe filled ii with , Y' tii yes. N ".I, 'll I-

unknown The column eou,,ecl5 Pees to items tiat were Cnuiel I itcil iCtI.Vis For Pxattl UPNA VO% 7 :3,710 1 . lb7 6

series manuals unit of type ctmmni~lner il,'ectives Note it othner thain iJPNAVINST 3110 7 or NAVAIR 13 1 6 -e 5.a t.'~-A

ndicates that the rrdivilda had this withi hint or available to hint at the tine ot the rnship 'Use-d/iorn''S sen lf miub~'Jnn'i tstn

That the itern dd or could have inproved survivatbilt,,

The column Doblemisi canditionis) . extremtely .m,rtant and shahl be Completed wNith a great deal at care Efit-' i. -odelis oiiv t~. n, 0-

em condition is Known reported or real evidence exists to substantiate I The fit of flight ciothiggarments (e q . torsio rlni'sa "I'll' T (i , "01U

snail be specifically addressed ns terms of its offectls) on performance andl survivability All prOblems. coipt Ons 'Od"titOr- llii!' 'i,-S"tt 'i'

Remarks section

Use stpeclit Ccode fluiberis) to indicate the nature Of a problermcondition whenever Possible For example, ri tin cise of .i 4,i, i idtitr)i

or instead of entering a 10.r any of the following could also be applicable 15, 17. 21. 35. and/or 36 More than one Problem corliitoi 'lapy ibb, Jloi

any one probiem condition frequently leads to another Ensure the codes ate listed in chronological order of occurrence Add the thase Uf tO'In rsh~ip

see mishap Phase codes) to tne number, when known Bracket all related problemSlconditions. Example A pint oses i. hieerit ourl hg -loct on

because the chin strap is not tightened Poperly During help rescue hoisting, he itls his head ot) the help and suffers a scalp acera!tori riht ahhrCuss'Otl

In the 'Problems ' column, enter the foilowing ott the lire where helmet data have been, reported (24M. 04E 45Ri Bracket nr' tents zo nirtcat.'

relationship of events

The 'Problrem Conclitiort' codes provided represent most of The problem factors which historicailvy have iteert 5Sscatleit yot-, L 4e SuspOr!

Systems Ongoing studies of Tabulations of these orobiemsiconditlions result in recommendations for the evaluation Itl i/eve ni 'n rnpn oveo

ALSS. and ii) ristructions for their maintenance arid use to ensure maximum aircrew Protection Note Do rot st -o rrT'rt .5 neirq 111a',1aa100i

ra-ng f mpact rorces were of such inagnitude That I could not have been expected to remain intact

PROBLEM/CONDITION CODES

01 -Not, available -supply Problem 29 -Water hamnperedt use

02 -Not ,vailable - left behind 30 -- Other equipment interfered

03 Discarded 31 -Donning removal problem

04 Lost 32 -Discomfort bulkiness

05 -Damaged - Minor 33 -Poor itl

06 -Damaged - Major 34 -Leaked

07 -Burned - Minor 35 -Material deficiency

08 -Burned - Major 36 -Design deficiency

09 -Destroyed be extreme force-fire 37 -Hangup/entanglement vvith A C iiother eituipminrit

10 Farled to operate (radio, actuator. etc I 38 -Entanglement 'Parachute suspension lines only, %\t,,

11 -Operated partily 39 -- Entanglement (Parachute spension lnes only-' li"

12 Difficulty locating 40 -Dragging (Parachute only)

t3 -Beyond reach 41 -Non-standardl configuration

4 - Conntction/closure difficulty 42 -- Aided in location rescue

15 - Connectionlclosure failure 43 - Not effective in location rescue (uSer in iea i SAR ni.i'

16 -Releasei disconnect difficulty 44 - Preventedminimized injury

7 -Release/disconnect failure 45 -- Equipment problem (loss, failure, etc I a rctoi in pi,,oitiril -nu.v

18 Inadvertent release disconnect 46 -Equipment produced injury (hit Ity election Sea: etc

19 -Inadvertent actuation 47 -Failure/delay in using compromised survival rescue

20 -Actuation difficulty 48 -All crew equipment (code only once)

21 -Actuation failure 49 -Maintenance installation eiror

22 -- Actuated by other person 50 -Problem experienced by others in actualtiin oees t riltulpiller'

23 Restraint attachment inadequacy 51 -Equipment damage -self inducedf

24 -Restraints, attachments not used properly for maximum 52 -Equipment failuire -- self-inducedt

protection 53 -Air dropped equipment

25 -Improper use lotherl 54 -Not available - needled

26 -Unfamiliar with use 55 -Available - needed, not used

27 -Cold hampered use 56 -Dislodged from normal position

28 -Injury hampered use 60 Other (specify)I

MISHAP PHASE CODES

M - Mishap
E Egress
D Descent (after ejection/bailout)

L 'Landing (parachute) from first contact with ground, water, building, tree, e~tc, iuntil stable

S Survival

R Rescue

U Unknown

TF Not applicable
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FLIHTSVRGEON'N RE~PORT Fi Fp.)~ S4t Kytij
AVIA~lON LIFE NVIPP"T ',YSTM *WNAV 47i2 I
OPNAV 3752.'7 (i2

THIS [S PART OF A LIMITED USE NAVAL A[RCRAFT MISHAP INVESTIGATION It EPOkT.
LIMITED DISTRUBUTh)N AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH CJPNAVINST 3-50 (~

NOECAUESpecific RqieAvialUsdWrNeed PROBLEM(S)/
NOMNCATREType RqieAalaeUedorNeedCONDITION(S) CODE

19, SEAT SURVIVAL KIT CONTAINER_____________________
CCNTENTS
a ___________________________________ ______ _______

20. OTHER LIFE SUPPORT EQUIPMENT

Use also for ground personnel ,nVolsedl

a. _____ _____ ______ _____

b. ______________________

C._________________________________ ______ _______

d.___________________________ _____ __________________

21. 10 TAGS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(APPROPRIATE RIEFERFENCE FOR. THIS SE.CT1O*N NAVAIR 13414 SERIES MANUAL. AVAILABLE AT PARALOFT?

22. REMARKS: Lit nmimr and Ittur of .amh pRmobiw4andlion markedabov. and bsritfly expiain.

NAME OF THIS INDIV11DUAL S AIRCRAFT _ 8UNO__

2 47
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FLIGHT ho %MGPQN : REPET IOKi
EK~rK1GFSS'IPNAV 3752-)

OPWAV 37521$ PAG I OF 2

THIS IS PARST OF LIMITD USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
4JMITE DiSTRBUViON AND) SPECIAL HAND)LING REWQUREt) IN ACCORDANCE WITH OPNAV INST 375(0.6.

1. LOCATION IN AIRCRAFT (crew/passenger seating)

A. Location B. Longitudinal Location C Lateral L..x~at,on
1 - - Cockpit lpiloticopilot compartment) 1. _ Forward I -___ Cen e,
2......-.... Navigator/ Engineer Compartment 2. -___Center 2 -___Lift Sdoe
3. - Cabin/Passenger Compartment 3. - Aft 3 ___Rqt Soe
4. Other 9. -___Unknown 9. ____Unknown

9. -___ Unknown

D. Direction Facing E. Use of Seat

1. -___ Forward 1. Not in Seat
2. -___Aft 2. In Seat
3 . - Sideward 3. ___ Bunki Lmter
9. ____Unknown 9. ___ Unknown

t1 R$CK too h~*t for defhftiia o 1taim
A. Method

1. Ejection 2. Bailout

1 . -___ Accomplished (free of cockpit) I - Accomplished (free of aircraft)
2....-.. Initiated (did not clear cockpit) 2. - Attempted (nor accomplithed)
3. -.........Attempted (not iniiated) 3. - Bailed Out After Ejection Attempt Failed
4. Seat Ejected on Impact With Terrain 4 - Unknown if Attempt Was Made
5.___ Inadvertent Ejection 5. Suspected Bailout
6. Underwater Ejection 6. Definitely Not Attempted
7. Unknown if Attempt Was Made
B _____Suspected Ejection
9 _____Definitely Not Attempted

3. Other 4,$qa f ActionsP.fvvji Pfr to Egres

1- - Standard Emergency Ground Egress
2 _........ Underwater Egress (not election) 2. _________________________________

3. Did Not Escape
4. Exit Unassisted (other than -t 1)4 _________________________________

5 - Carr ied/Assisted Out
6.....-... Blown/Thrown Out S _____________________________

7. Jumped/feil from A/C (airborne) _________________________________

8. Unknown if Escape Accomplished 9
9. Escape Method Unknown 0 ______________________________

B. Intent for Escape C. Communications Prior to Escape D. Order of Escapie ______t __

1 - Intentional I Distress Signal Trantmitted E PREVIOUS EJECTIONS. BAILOUTS
2. - Unintentional, Self -induced 2. Position Fis Transmitted Number of Elections ___________

3. - Unintentional, Mechanical 3. Emergency I1FF (manual)I Number of Emergency Bailouts _______

4 ____Unintentional. Other-induced 4 - Emergency IF F (automatic) Other Parachute Jumpics lrrjinnq sky Iir-no etc
9. -___ Intent Unknown 5, None

9. - Unknown

utL coCKpTivASIN COM11ITION AFTER IMPACT IV, TERRAIN OF PARACHUTE LANDING OR CRASH SITE (more than

A one may be applicable) L - Dense Woodis
1,.~Oeeg~ A - Open Sea M - In Trees

B..'.(am......-.-B.-Large Lake N - Raviine/Steep Slope
3, - iw 0~"!ietflv" aiitlfC -... River 0 -__ Rocks

6. 111111OW ilift N ars ".na D hs3VhabW D....-...Deep Water. Other P - InNear Fireball

6 nrvdE -. Shallow Water Q0 Desert

F..........F.-Deep Snow R Through Trees
G -____Thick Ice S - Hard GrnundI
H...........arshSam1Mud T -___ Not Applicaljle Aircratt Lindeit Noirmily

I -... Soft Ground U - Runway

1 - Building V - Unknown

- Flight Deck 2 - Other IEiplanI

NAMR OF THIS tNIVIUAL___________ P WAIRCRAFT BN____
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INSTRUCTIONS FOR COMPLETING OPNAV 3752/8z ESCAPE - EGRESS

1. Indicate where this individual was located it the time of the mishap. It individual was in the passenger or crew comptirtment of a largeP aircraft
indicate approximate location ltqrward. center, or aft section) A line drawving with the individual's locaitio~n mrnkedf is rlesirahise in iroult, filaCiil
aircraft.
11. A. I "Election'* is the completion of action by the aircrewtnember to initiate the election seqtuenice iraisrrrq iiafldle anid/Or vajiflririqiq~j
and/or pulling face curtain), regardless of the outcome of the action, e g., an ''election" includes those cases wtiwrin the srqr iriroi% 5 iiirifteo tr
ground impact or system malfunction.

A.2. A bailout is an emergency egress with a parachute from an) aircraft aloft ithout the use of an autotriatcri aircrnwi "sCp'1 ,Sytrt
A.3. "Other" refers to any type of egress not listed under Ejection or Bailout.
A.A. List the sequence of preparatory actions accomplished by this individual before he/she actually egressed from the aircraft Ths Filorrtatior

is important for emergency egress training and elaboration of NATOPS changes. Examples would be. visor down, lap belt/%hourfrrr harrrrss straps
adjusted, MAYDAY, seat movedladjusted, tightened mask, crew alert, etc.
11. 8,C, and E. Self 4xPlanartory.

D. '~ive order of egress from aircraft, e~q.. first of five 1 of 5). first of one t 1of 1) - ec. Ift unknown, so state.
III. ft I is checked. an attemrpt can stiff be made to ascertain the condition or the cockpit/calbin after oirni. I us ilps d'.triiers

survivability and cockpit crash worthiness
11V. Solf -xplanatoini.

DO NOT WRITE HERE,
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Al it (PNAV 375Z-1

THS IS PART OF A LIMTEDl USE N~AVAL AIRCRAFT MISHAP INVESTICATION REPORT
LIMTD STRMTIO AN4D SPEOAL HANDING REQ~UIRED 1I4 ACCOR DANCE WITH OPNAV !NST 375 0,6.

V. AIRCRAFT PARAMETERS AT TIME VI. EGRESS PROBLEMS (Place X in appropriate column)
OF ESCAPE (Either inflight or after BBeo;D-DuigA Afr(Ees)Ground' ware' A

crash, ditching, etc.) B. BeoeD uig ftr(qes.... A 8 D A1 5 DIA
1 Buffeting 01 0

1 Altitude ________FT (AGL) 2. *G Forces 02 02
3. Windblast 03 1 03

2. Airspeed _________KAS4. Seat Left in "Sated" Condition 04 04

5. Difficulty Locating Canopy Jettison Mechanism 05 0
3. Ground Speed ________ITS 6. Hampered by Clothing 06 06

(ifnotaiboref7. Hampered by Equipment (include body armor$ 0 07

4 Sink Rate _________FT/MIN 9. Difficulty Releasing Canopy/Hatch 09 09

10. Failure to Release CanopyiHatch 10 10
5 Note Up 11. Face Curtain Failed to Activate Seat It II1

6.Ns on12. Face Curtain Problem (locating, reaching. etc,) 12 12

6. os Dwn13 Lower Ejection Handle Failed to Activate Seat 13 1

7RihBak14. Lower Ejection Handle Problem (locating, etc.) 14 i4

7. rgt Bnk15. Canopy Jettison Problem 15 1
16. Canopy Jettison Failure (automatic means) 16 16

8. Left Bank 17. Could Not Open Canopy/Hatch 17 1 7
18. Difficulty Releasing Restraints 18 1 8

9......nverted 19. Difficulty Reaching Hatch) Exit - Obstructions 199
20. Difficulty Reaching Hatch/Exit -nles20 20

10......Nose Down Spin 21. Difficulty Reaching Hatch)Exit - Aircraft Attitude 21 1

22. Difficulty Reaching HatchiEsit - Equipment Hangu 22
11__la pn23. Pinned in Aircraft (other than equipment riangup) 23 23

24. Confusion /Panic/Disorien tati on 24 24
12......Oscllating Spin 25. Darkness/No Visual Reference 25 25

26. Fire/Smoke/Fuel266
113-....Tumbling 27. Anthropometric Problem 27 2i

28. Personal Equipment Factor (other than hanqup) 28 2
14-....Mushing 29. Upper Extremities Hit Cockpit Structures29,9

30. Lower Extremities Hot Cockpit Structures 30 20
15.....D-sintegrating 31 Man Struck CanopyiCanopy Bow 31 31

32. Struck Externai Surface or Aircraft 32 22
116.....Rolling 33. Flailing -Upper Extremities 33 13

34 Flailing -Lower Extremities 34 34
17.....Other Idescribefl 35. Drogue Slug Swinging 35 35
18.....Unknown 37. Man Struck by Other Equipment373

38. Seat/Man Collision38S
19. Rate of Roil_________ /SEC. 39 Seat Separation Difficulty 39 39

0/E. 40 Seat/Parachute Entangiement 40 40
20. Rate of Pitch _________SE. 41 Parachute Riser Interference 41 41

042. Man Entangled in Raft Lanyard 42 42
21. Rate of Yaw________ /SEC. 43. Parachute Line Over Inversion Semi irrversion 43 43,

44 Man Held onto Seat 44 44
22.-.!.....G Forces. I(Estimate number and vector) 45 TumblingiSpinning iman and. or seati1 45 415

_______________I/ _____ 46 Parachute Container Did Not Open 46 415
*If G forces were a factor during the 47 Parachute Canopy Streamed/Malfunctioned 474-

mishapiegress phase, explain briefly below 48 Inadvertent Opening of Lap Belt 48 48
Discuss fully on 3752/11. _________ 49. Faiiure of Lap Belt to Open 49 49

50 Inrushing Water 50g 50
51 Cold 51 51
52. Unconscious/Dazed 52 51,

________________________ 53. Other (explain I 53 5

Vill. RVUAMS 00 CMV111 ATION' (tist: rAMM&W 4": t~ Of: 080f a~o pmobllm matked and birefy .,xpilin escb. C~mnue an

KFAM Of T11i" INWOVAIL SW N. AIRCRAFT - OUNO.

2.51



INSTRUCTIONS FOR COMPLETING OPNAV 3752/8: ESCAPE - EGRESS

V. Fill in or check the spaces to accurately describe the condition of the aircraft at the time of the escape, Indicate the approximate degrees of wtch
and bank. If straight and level, enter "0" degrees. Check all parameters necessary to adequately describe condition at escape.
Vt. Complete for alf aircraft occupants who experienced egress difficulties. Normally, only one section will apply e.g.. in the air, on the ground, or
on or underwater. There will be cases when problems were experienced in preparation for egress while still airborne, or on the ground or in the water.
However. problems checked must relate to the egress attempt, not to the emergency phase preceding the initiation of the escape The following quije-
lines apply:

"B" - Before Egress - from initiation of egress attempt until the individual is on his/her way out of the aircraft.
"0" - During Egress - from start of movement out of the aircraft until his/her body is outside the confines of the aircraft structure
"A" - After Egress - from outside of the aircraft until he/she reaches the ground or water (if inflight egress), or until he/she is clear of all oarts

of the aircraft (if on ground or in water).
VII. Remarks and/or explanation(s) of any egress problems here.

DO NOT WRITE HERE
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4,14cKe~wTREP014T SY#AfOL
#~1tt4~*hIA~~b~T(;INAV 37524

~# ~iJ1E~SE NJAVAL IM A FMT ML9SH-A lNVFSflGATION E0.

LIMITD DTJ)US~ *4PECMALKA H 4DLINC IRQUtXEZ IN~ ACCORDANCE WITH OPNAVINST 3750.6.

1. TIME FROM EMERGENCY UNTIL ESCAPE ATTEMPT WAS VII. BODY POSITION AT EJECTION (As compared to optimal)
.$ly INITIATED Hours_ M inu tes. _Seconds AHa is CFe pw

It. DELAY IN INITIATING ESCAPE DUE TO: Optimal 1 _ ______
a._ __ _

1. Avoiding Populated Area 7. Adverse Body Position Forward 2 _____ _____

2.Avoiding Unsuitable Terrain __8. None Upward 3 _________________ _____
3. Insufficient Altitude __9. UnknownLael

4Excess Altitude __10. Other (describe) Unow 9
5. Excess Airspeed Unknown________9

'6. Adverse Aircraft Attitude VIII. POSITION OF EJECTION SEAT
b. -Delayed Decision to Eject Because Attempting to Overcome Problem1FllU___3lnreotePsn

Ill. PROTECTIVE HELMET/0 2 MASK __ .Fj on9Uun~

CHIN STRAP HELMET VISOR 02 MASK FASTENED
FASTENED LOWERED (BOTH SIDES) IX METHOD OF SEPARATING MAN FROM SEAT

____YES NO UINK YES NO1UK YES NO UNK
~1 -....... 0. Did Not Separate

1. Begres1

.... . 3. 2 During
LadEgs 2MaulOerd

4 Durng -- IX. METHOD OF DEPLOYING PARACHUTE

~ IV EJECTION ENVELOPE...... Not Deployed __8. Other (describe______

1. Within the Enve ope - 3. Possibly Outside Envelope (marginal) _11. Automatic las designed)

2 Outside the Envelope -.....9. Unknown 2. Manual . Unknown

S V. REMOVAL OF AIRCRAFT CANOPY: XI. PARACHUTE OPENING SHOCK
A. INTENT B. INITIATED BY __0. Negligible 2. Severe

1. Intentional -_ _1. This Individual
1. Moderate . Unknown

2. Unintentional, Self-induced -__2. Another Individual- - -

3. Unintentional, Mechanical __3. OtherA. - --

9. Unknown .......9. Unknown

-~~ C REMOVAL D. METHOD
0. Definitely Not Attempted - I. Election Sequence

1. Jettisoned Successfully -2. Manually Unlocked -to, arig 4l with"
"Oa t44ine ireie j;Vj

2. Attempted Iunsuccessful) -.......3. Canopy Jettison Handle

3. Unknown if Attempted -....4. External Force (explain) ~QAaeby et;

4. Ejected Through Canopy XIII. PARACHUTE DAMAGE (Gie number of)I

5. Complete Cutting of Glass 8........ Other 1________ 1. Severed Suspension Lines_ 3 Torn Panels Major

6. Partial Cutting of Glass ....... 9. Unknown 2. Missing Panels - 4 Torn Panels-Minor

-~VI.METHOD OF EJECTION INITIATION XIV. CAUSE OF PARACHUTE DAMAGE
4. 7 Arm Rest ......6Fire .1 Opening Shock ......6. Trees
~' 2. Face Curtain 7 Mechanical Malfunction/ Failure .... 2.FueonEctnSat Dragging

~' 3 Lower Election Handle __8. Other External Force lexplain) _.3 Fouled on Aircraft ...... 8 Other i~escribel _______

'~-~ 4 Commend Sequencer _______4______ .4 F ire

- impact 9. Unknown .... Landing ...... 9 Unknown

#Mof if"& 1"01LtOU..L -33M ARCR AFTB- UNO_,
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INSTRUCTIONS FOR COMPLETING OPNAV 3752/9: EJECTION OR BAILOUT

An ElectionIBailout Episode is the sequence of events beginning With the election/bailout initiation and ending after parachute landing

I. - Time commences from the moment that the aircrewmember recognized that an election/bailout situation existed Use "est" for estimated if
actual times cannot be determined. In many mishaps, an emergency does not warrant an immediate attempt to leave the aircraft. instead, an
emergency landing, ditching, etc., may be attempted. When this Proves futile due to recognition of deteriofaton of the situation (e.g, flameout.
loss of control, realization that runway cannot be reached, etc.), a decision to escape is made Give the time from this recognition until escape attempt
was initiated.

II. A. There may be one or more reasons for delaying the initiation of escape. If known, provide these in numerical sequence 1,2.3...
B. Refers only to the period of time before election decision.

III. - Self-explanatory

IV. - As defined in the aircraft's NATOPS manual. (Check only one block)

V. - This section is designed t, show how and by whom the canopy was removed. Election through the canopy means Iterally through the canopy
glass. Complete or partial cutting of the glass IV. C. 5&6) refers to the action of canopy fracturing systems. Consult NAVAIR 11 100-1 technical
manual and election seat specialists (paraloft) for assistance.

VI. - If election was initiated by ground impact or mod-air collision, check block =5. If election was initiated by windblast, etc.. check block =8
and explain.

VII. - The optimal body position for election is: head against headrest, chin slightly elevated, 1-Ds all the way back, feet on the rudder pedais,
heels on the deck and elbows tucked in. Check the appropriate boxes to indicate in what direction these parts of the body were displaced from the
optimal, or to indicate that the body parts were in optimal position.

VIII., IX, & X. - Self-explanatory

XI. - Based on the survivor's statements and/or your ludgment.

XII. - Based on the survivor's/witnesses' statements.

XIII. - Consider a panel missing if the damage is so severe that it is totally ineffective as a means of deceleration, even though remnants are still
attached to the edges of the panel. Identify gores and panels by number and letters based upon information in NAVAIR 13,1-6.2 Personnel Para.
chute Manual. Use this information to fill in parachute damage chart (obtainable from paraloft.)

XIV. - More than one cause may apply. Number in sequence, if known. Parachute engineers (e.g. NAVWPNCEN lCode 64) China Lake) should
be consulted prior to determination, when poss-ble.

DO NOT WRITE HERE
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' II.*? I I~HW~ ~ t~i

, ,V 37 ,-,A ;- 2 tWI" 2

THIS IS PARTOFA LIMMTED 1USE NAVAL AIRCRAFT MISHAP INVESTIGATION R EP(RT.
IMTED MSTRIUTJION AND SPEC AL HANDLING REQUIRED IN ACCORDANCE WITH )INAVINST 3751-t.i,.

XV. DIRECTION FACED AT PARACHUTE LANDING WITH XVIII. SEQUENCE OF ACTIONS ACCOMPLISHED BEFORE

RESPECT TO HORIZONTAL TRAVEL LANDING
:: 1 Directly Facing 4 Quarterig, Back USEORDER _SEIRCE

A Life Preserver F 
4
-ne R-,ease

2.... Facing Away - 5 Directly Sideways Actuated Sv rem AcT'a e

B Survivai Kt G Parachute Canoov

- 3. Quartering, Facing __ 9 Unknown Depoyed Rv',ase Ac!uatej.

XVI. LANDING CONDITIONS C Lfe Raft Actuated He-il ') so,
::::NI...I-- (if not auto) Rased_

1 Surface Wnds:. Knots. D 02 -Mask Removed

2. Dragged by Chute ._Yes. No E Gloves Removed

3. 0istanceftme draggedl Yards-Sec XIX. SEQUENCE OF ACTIONS ACCOMPLJSHED AFTER

4 Underwater utdzation of emergency oxygen Yes -. No LANDING

XVI I. CANOPY' DEF LATION POCK ETS (WOWu landing only E _EC7E
A L fe Peserver F -3drreC L

, 4o- tI Ef=Vq~jn C0pSinqC~t~tl _&...B UfjkoWMf ttis1*1d. B Surv~val KI' Pajcn - Ca'mn),
Deploved Re,ase Cja PC .

-1, Aie tntAta Ctm- Unktnawo ifEffevtrve C Lfe Raft Actuated ~ ~ v~.s

7. 0 02 ~Q Matk Removed 2t.,as-r,

XX.. RACHUTE AMTATION: DURING BAILOUT
-A Ai;. LC. :Otr tDei l

REAAA K$ L1*t tumov:~ afw~ of* *ett tm mtkie*A sr3v and feteat eech trwm,

NAME Of TIS INDIVIDUAL SSN AIRCRAFT _ BUNO____
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INSTRUCTIONS FOR COMPLETING OPNAV 3752/9: EJECTION OR BAILOUT

XV. -Show direction the individual was facing with respect to the horizontal travel over the surface

XVI. -Use "est." if an estimate

XVII. Self-explanatory

XVIII. & XIX. -In the column "use. enter one of the following letters, as appropriite Y - yes, F - illemliterd/t,,sid. N ,r.I terg
U - .inknown/not apptlicable. in the columfn "order," enter the number 1,2,3, etc. to indicate the order in wNnich The action ysAcrd otsed
attempted. it the survival kit or 4-line release was deployed betore parachute landing, indicate in the "Remnark',' secjiori sooi'cfic-Ilvzr- r vr
deployed and effect deploym-ent had on paracnute oscillations. it any

XX. -Self-explanatory (complete only for bailouts).

XXI. -Briefly explain answers that are not covered adequately by the blocks available on the form. it appsrotpriate. dtescribe the nutividujai* on sical
state lust prior to landing in terms of aitered consciousness or impaired ability to perform a Paracht Ladn alLFI or water annrrrq

DO NOT WRITE HERE
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O~v AV375110 1

THIS IS PAPT OF. A LikirMhn SE NAVAL AIRCRtAFT MISHAP INVESTIGATIoN REPOR~T.
LIMITED DIMMUTION AND SPECIAL H(ANOI4tNG REQUIRED IN ACCOR DANCE WIJTH O.PNA V INST 37 ru. f..

1. CONDITIONS PREVAILING AT SURVIVAL/RESCUE SITE (if widely variable, give range)
ATemperaturelWindls/Waves B Terrain C Wearri.-

1 Water Temperature-__F 1....* Open Ground -6 lceiSnovv I__ C nar ___6S

Air.Temperature.F2. WoodsJungie -.....7 S,,vamp .. 2 Overcarsi -__7 "a.

3, Surface Win~ds____ Knots
3 Mountains ___8 Other -3 Fog .3Orr8

-4 Vave Heighit ____ Feet -4 Desert ___9 Unknown -__4 Ran -9

5.Wae reunc __-_Per Minute ..... 5.. Water___s nw

11. TIME LAPSE SEQUENCE FOR ACTUAL RESCUE VEHICLESiPERSONNEL
AICTUAL RESCUER ELAPSED C'-

14 HOUJRCLOCK TIME A

A Rescue personnei notitied That misrhap had occurred

13 Rescue vehicle departed

C This indlividua, .ocated by rescue personnei

0 7h s .ndivrduai physically reached by retcue verticie personnel

E This individual actually in rescue vehicle or rescue attempt abandoned

*.F Rescue cdmoiered (Person returned to station. hospital, erc.)

III TWI :TH~ft9RN0V#DUAL SPWT: A. tft WAMRJ RS..Mt 9. IN LIFE RAFT-HRS-MIN

IV., PERSOMWLVWKICLES:PATICIPATIN4O IN RESCUE
A, h rflsAcaI**a ThJ?#sr 9. SAIR Rpor lpefmmasoet C. Did R~twePeronnel Leev* Vehicle to Asst in R w

~. ~~ ~R~Aw~d 1, Yft-l2 No -m I

Z Tystwdo" ,SRRO4tAtt

3, ooio Wilft *#~v 0Ye QNo A, Pwaeuye - , Lawired by~ Hsmz

4, Dst~ryi4WhnAkfirld 2, if #1 ~s'4~SAP 8:: .1ummd Withsout Paahe E Normal Grounl4'Watef
li, mi"fr ~t

to Vtctim4~ ~-C. Dascerided LinalLa$de!/rNet -Y. Othe_____

AC41 6f Rtw* #VIioh 3, Fileparf AV~Edtb*-frorn

Pvsai,4 Tiel________ _ 4actsvssy)

V. ASStW1VEHICLES THAT ATTEIwWTED RESCUE
A, Otippizumn

a, t~M~ CExVWIVRC dProum&., Yes-No.... (ifyet, comMpst in REMAK wttn
D. Litt 00W~ Vehict" .nOi int~t R)sL WtEft ogr WhoStoodby Ready to Rast~w Asssiwnecm t )Retair~d.

VI. RESCUE ALERTING MEANS jUse numbers to show sequence) VII. ALERTING COMMUNICATIONS PROBLEMS
___ A - Witnessed - J Visual Signaling A - Pon, Ranl, -op -,

- B - Radar Surveillance Equipment - - T.'ivor- r. L - B-

- C - Overdue Report to SAR -K -Audio Signaling-C PorRoUcl."

0 - Airborne Rapid Relay Equipment DA,:atRi~ 1F ,
__ E - Crash Phone - L -Survivor ReportE-PoRiwP,,,..

___F - Other Taienhone-M-LosoRaiCotc- Lniur.Pitinr

G_ - Radio MA YDAY Call M-LosoRaiCotc F nq1 Pn--

__ i-Survival Radio - N - SmokeiFireiCrash Scene -G Inoia tiv R~ji-f,j ......

I~ Other Radio Report -Y - Other iDescribr'l ___________ Noii

'F-0h' ______________

NAM Of THIS 11110VIOUAL SSW AIRCRAFT - BUNO
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INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/10: SURVIVAL AND RESCUE

I 'I t',.,0--, t~nd(l on r, wesa. unoer A. B and C

11 Take care in completing this section. Report all times as local. Elapsed time beosns from thfe momnt rnil [persornel arr first notiinpa

it The lenti of time that a survivor is exposed to environmental hazards before aid arrives forms the basis ior a 1reat Pe,.al,,f r,-snar n ~at~
Lte Support Systemns (ALSS).

III Do not count 1,o1e m The ,It' is P0,! o the tme if heo Ate' A Tta~tl of A PIlUS B Shouldl eprestS~ loti rfe 1",(T A"?S -, d' ks~cup

-meS no-wi 'Oj' ananons his alt to, escue th~s zane s padr of A

IV A PertT3F)nl y To the uehcl that pe'Tormed tme actual fescue, Ttle of orqanizatjon -ffecting ttw' 4 cue sq HS 1, Sh- D.rtd"'

It ' ,anj st nme into alos Th, rest n, tn-s Sect on IS Sef -exPld1dt1t

j. j'-.'5'IJI'dIO", .\, )"d ~~rt U" Ar .'I "rl !I-.o.araee- ~'Is_
0: t11]'5 4- 9~tanr ...o- 11 rC !J7n' J'dined " ,,0Ia --

VI Inctrcate ho" 7escuer units wvere wette to the need fo( s 'escue Ptfort Inciudje dii .ict:ve pd'tlcitmnt

VII I rrc ude all a1l seartlciodrts 00wPos

DO NOT WRITE HERE
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L OP NAV 3752-1

P~t;F 2 OF 3

M fARTV A h~LMTDUSENALAIRCRA~TMII1 INE -TO EOT
~~~AN SPE13~RCAL)AN1DL)I'G R QIIREDIN ACCORD3ANCE WITHOPNAVINST 3750.6

~ ~RA~Y$ff$D~ARTI~0 E~s~E~flt~(# ItM RESCUE VEHI1CLE PROBLEMS ENROUTE

''w, ~ 2. Pow ViasbilAY

.......

\"'.........4. P* i~

13, Nvuroi of Taeivie

-7 Resene Lost

" ~ 1 Heavy Sea

3. .oi od 3. Cag Ne 15 .ael .t Care .Su..p...r...
4i Prec pit tio

X DarkESs IN ROCTIN INDVIUA 16. RESCU Ad EouionUSE

RadEoPINtefrec INIIULINSGT(snmestho eun

1 5ev Sa . lieng __17. Tordi PeeLaddrSa

-2 7 Torse nDeeoOh ihs - 26. Beaskt ... 14. Helicopte Patfr

3. Carago CretIfrmto nLoaino urio o Net __15. Stres tche r rir upr

- 5. ....1 Survivors Faiur top U16e Signllin Equipmenten

giii 13. Inadequante/ImreSe ac.10 WbbnCutr . . Bly ugNe

14 None .1 1- . Torfo Rnes 17~g..... . Treie, Peesrato eat__

7.- Co nadeuatoDe Fltton Gter ig1htatgu
026 Inadquat Cold Weatherte GealatformWeahe

8. 03 Maluck i of Signalling l Equipment- 18 Tpgah *SamsMutrs e ec

04 Lack of Corrc omther Equcaipme -f 19vio DarkomNes1. Stece

~05Enanleet Paacusl-8 Da0 i Throw Outl outRaft

06 DagigIrchtl- 9 21Rampre -21 Helcoto Rescue aoo
072 Prachutes ardare rolem ignalling2 PEblmuoaipgReuenhtl

09. Pndulleiown pby Sininearch u - 10 24 ebbungr tes- 2 BlyPg e

10 Etangleentr Oer) hnPrcue 5 Iscs nks nmi t

11 SUnfIALa withEM PoEres/D HI Equimen (Nme in Sharkseunexprncd

13 Inac iad n by qnuipen 18 Hogaphdy Snwumps. on3n ee t

14 Pao P hca Conitiont 19 Nornes

06 Exposure (Paeachteod)Sn n - 2 98 aOtere D bscrielo ______________________

07 arahue HrdwreProlem-2 Prble B aigRecueF veU~o.
08 Enrp eti, irrf3 T is

09~. PuldDwnb-ikngPrcue9 4Hne



VU4U5 W$-t~O~T EPOiT NYIikL
* MtALAD KtSCIJ 0P4AV 37524£

OPW1A-V $752) 11 PAGEI 3 01, 3

THIS IS PART~ OF A.LIMD UJSZ NAVAL AIRCRAFtTh*SHAP INVESTIGATnONREPORT.
LHAMD MSIIT0N AN SPSCIAL HANDPLING REWIRED IN4 ACCORDANCE- WITH OPNAVINST 3750.6.

XIII. PROBLEMS THAT COMPLICATED RESCUE OPERATIONS

-01 Faire of Rescue Vehicle 14 Carelessness of Rescue -26 Floating Debr~s

Mechanical Problemh) Personnel
02 flae~u~cy~ac ofResue 5 PnicInaproriae Atios .27 Primary Rescuer Deiaveco Awairing

-02 namucv1-ak o Recue -15 ani/ IappoprateActonsFutile Attempts by Other Rescuers

Vehicle of Person Being Rescued28 Hmedbyelcpr

-0.1 Faiure of Rescue Equipment -16 Rescue Vehicle Accident Downwash

(Hoist. etc.)
-17 Communications Problems ..... 29 Inadequate Training of Person being

.... 04 1 nadequacviLackt of Rescue Rescued
Equipment - 18 Drentyd alemet by30 inadequate Knowledlge of Aircraft

Deplyed aracuteEmergency Escape means
-05 inadequacy of Rescue

Personnel Knowiledge/Training - 19 Topography (Rough Seas, -31 Inadequate Knowledge of Personal
Mountains. etc.) Equipment Releases/Actuators

06 inadequate Medical Equipment
.....20 Interference From Other .32 Inadeaquate Rescue Proceauresi

-07 inadequate Medical Facilities Vehicles Pre-MisrhaD Plans

.....08 Vehicle Operator Factor -21 Victim Pulled Away by -. 33 Poor Availability of Rescue
Poor Procedures) External Forces Equipment

C)....9 Rescue Crewman Assist -22 Weather -34 Poor Suitability of Rescue
HesitancyEqimn

- 2 Daknes5 Poor Survivor's Tectiniaues
-10 FireilExplosion

~24 Weight/Drag Problem Not....3 PorCrdntnofesu
11 Entrapment in Aircraft Due to Parachute Eff PortCodnainofRsu

.....12 Physical Limitations of -~2 aprdb esnlSria ... 37 None

Rescue Personnel Equipment of Person Being Rescued
-...98 Other i~escraI-.

13 Physical Limitations of ___________

Person Being Rescued__________ __________

XIV. INDIVIDUAL'S PHYSICAL CONDITION DURING RESCUE AFTER RESCUE

1 Fully Able to Assist ___________________

2.Partially Able to Assist
3. Im~mobile or Unconscious
4 Fatal on R&covery-Due to Injuries

5. Fatal on Recovery-Drowned
6. Reovered Alive.Dlied From Injuries__________________ __________________

7 L.ost During Rescue Attermot-Aoclarently Injured or Drowned

WY LOCWORMEANS AabtI_;Rzj~l*V~ftd, POULE _____ ROE PR LE

me"*: P110U PROLM N*N RIOLE PRSEM MEANS RL RBE

___________9. IS;________

4. 10_____t. ______1 _________

XVL. REFAMRKR Und1=*Mtene~~r&* t*. Confilmw oo sewat sh.t, if scesy)

P4AMFI OF THIS I NOMVO M.____________ _ ____AIRCRAFT RUNIO



INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/10. SURVIVAL AND RESCUE

XIII Pertains only' to the vehicle that lierformil tire actual rescue. If another vehicle experienced problems, these should be commented on ini

the REMARKs section. The problems and conditions listed here should be checked if present. A condition which does not affect the outcome of

today's rescue may result in a loss of life tomorrow. (Interpretation of this itern is in direct contrast to Section XII above, which stresses individual

reaction rather than potential hazard.)
XIV. Check appropriate columns concerning survivor's/victim's condition.

XV The following covers Naval signaling devices, as well as general locator means. This list it very specific as to method/device Accurate report
ing of these methods/devices is of paramount importance, since evaluation and improvement of these items are constantly being conducted Consult
Life Support Equipment Specialists for accurate nomenclature of these locators. Since new devices are constantly becoming available, this list mae
not be all-inclusive. Indicate any additional locator means which are not on the list if applicable to This individual List the devices in the order they
wre j, .. Jtri L s,, ..illis,ii~i V,ocles tor losatir tIrdis

LOCATOR MEANS CODES

GENERAL

Nlisrral ocisirird. 03. Individual sighted without aid of signaling or personal equipment
Cr asr scerir lca ted wit SOLT d (1 signial ingio Or rsdrril rqrrrrr 04. Survivor located rescuers

ELECTRONIC SIGNALING DEVICES

05. Radroiradlar vector or DF steer 13. AN'PFIT-5, 23 AN/URT 33.
06. ANUPuT 26 19. AN/PRC.63 24. AN/PRC-90
07 AN/PHCt 112 20. AN/PRC-63 Beacon only. 25. RT-60.
10, RT-10. 21. ANPRC-63 Dual/Multi-Channel
11 RTt10 Dual Channel. 22. AN/CRT-3.

PYROTECHNICS

26. Flare, MK-t3-Mod 0. 29. Flare MK-1 24-Mod 0. 33. Mini Flare
27. Smoke. MK-13-Mod 0. 30. Smoke MK-124-Mod 0. 34. Mini Smoke
28. Pencil Flare MK-79-Mod 0. 32. Pyrotechnic Pistol (Very Pistol).

BALLISTICS
35. .38 Flare (Victory Model). 37 .38 Tracers.
36. .38 Flare (Air Weight). 38. .38 Tracers (At, Weight).

AUDITORY

39. Smith and Wesson (Model 39. 9mm). 41. Whistle.
40. Gunfire (other). 42. Voice.

VISUAL

43. [-ire/Smroke (Made by Survivor). 52. Smooke Grenade. 58 Helmet.
44. Other Aircraft Orbitig Scene. 53. Flashlight. 59 Flihht Suit.
45. Signals Tramped in Snow, etc. 54. Mirror. 60. Reflective Tape.
46. SOU 5/E Strobe Light. 55. Dye Marker. 61. SDU 3,0.
47 SOU-5/E Strobe Light With Shroud. 56. Raft/Vest/Poncho. 62. LPP Preserver Light (P/N 68A94CI3-1l
49. Signal Wand. 57. Parachute. 63 Other;Errplain
50. Smoke Float.

f - The individual experienced difficulty with the use of the device (i.e., familiarity. training, knowledge. injury. etc.)
M - Malfunction of the device.

NOTE. A detailed description and discussior of problems should be given, on the Equipment form IOPNAV 3752/7) and on the Anaiysis
formI(OPNAV 3752)11) if significant.

Code the role of a particular method/device in the discovery of the survivor/rescuer as follows

-P- - Primary

" S' - Secondary

NOTE Even though a device was utiliz'ed more than once, it shall be listed again in its proner sequenc.e.

An esample follows An A-7 was heading back to the CV at sunset when it suddenly experienced an rengine f3110i- 1 1i-

pilot elected before broadcastingt a "MAYDAY." On election. tile URT-33 Q243 MHz frequency) beiacoir tin his seat pasii
actuiated. Once, safely uinder Iris Parachute, the pilot attempted to contact someone with Thre PRC 90 radio. Thre brit:,. ,,v
the seat p)an ierlered with Ine transmission. (He had selected 243 on his PRC-90.l His PRC-90 radiii was knocked -,t o
his hand on water entry and the pilot lost it. (It was not secured to his MA-2 torso harness pocketl The pilot boirdi d 'iS

ERl t Ii eiral tand depuloyed the sea dyi, marker and his st robe Ilight. In The di starrrce a hvil approachred. I tie lii lii ii d oli
two MK -79 per Flares. He also attermpted to use his mirror, even though the son was setting. (He later Irarrird thatT thr' fSi-r
crew riad seen the flashes from the mri rror , causing them to head in his general ditrect ion.) As Thre hi/u ailto a.hed. h

crew simultaneously saw the sea dye marker and the strobe light. The helo continued its alpIroach. Th nrlit lttrinpted t,,
give, thlen wind dime tiun inforrmation by act raltig a M K 13 f(are. Hr accidentally act iated the HIt.11 end. I hei sembn
MK 13 flare failed tro actuate and the third one functioned properly. An uneventful rescue follorwed.

ME ANS ROLFl PROBL EM MEANS ROLE PROB3LEM MEANS ROjLL Pfg(/II M
1 23 l ____________ 54 P _______

2 24 L R_____ 26 _____________

-3 55 1 S 9______ 27 ____ M
a 46 S tq 27 ___________

5 28 ____ _____ ________ _____

-6 2_ _ _ _ _ _ _

XVI: Sill r wiianatiiry Arriti i airy itirri is riri rssar y in wtain I/ticind /it on at/irate shiet of pair-
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I-1IHT SIl K;FON'S' KtIPOKT REPORT N m1(I+
ANAL NS IS, CONCIl L.IONS AND RI-(OMMEINI)AIONS )PNAV 3752 1
OPN % 37i 11 PA(E I OI- I

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
LIMITED DISTRIBUTION AND SPECIAL HANDLING IS REQUIRED IN ACCORDANCE WITH OPNAVINST 3750.6.

ANALYSIS, CONCLUSIONS AND RECOMMENDATIONS (Continue on separate sheet, if necessary)

FLIGHT SURGEON PARTICIPATED FULLY IN INVESTIGATION NO. OF HOURS SPENT DATE OF FSR
-_YES _NO

FLIGHT SURGEON PARTICIPATED FULLY IN BOARD PROCEEDINGS NO. OF HOURS SPENT TELEPHONE (FLIGHT SURGEON)

YES-NOI 
AUTOVON:FLIGHT SURGEON'S NAME AND GRADE DUTY STATION I

, COMMERCIAL.

AMSO OR OTHERS WHO ASSISTED RANK/GRADE IHOURS SPENT IDUTY SATION TELEPHONE NUMBER (AMSO)

|AUTOVON
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INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/11: FLIGHT SURGEON' .)NALYSIS CONCLUSIONS AND
RECOMMENDATIONS:

Problems. difficulties, and deficiencies which have been noted on the preceding pages shall he described and ana y.ed in full herP The arnalrss

shall extend from the time period before the mishap, considering those factors felt to be contributory. to the completion of the enti- mishap

sequence fe.g. egress, rescue, etc). It may be as all-encompassing and detailed as necessary Conclusions and Recommendri ions shall be liasei on the
analysis and be presented to the entire Aircraft Mishap Board. Conclusions should be brief and address only those topics analyzed Each recoimmentd
tion shall be based on a specific conclusion. Where possible, action agencies shall lie recommended If the flight surgeon is not in conm-plete arlreemenT
with the aeromedical findings or recommendations of the AMB, this difference of opinion shall be documented ifn this section

DO NOT WRITE HERE
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PROBLEM DEVELOPS WHILE

AIRCRAFT IS FLYING WITHIN
ESCAPE SYSTEM PERFORMANCE

ENVELOPE YET AIRCREW EJECTS
OUTSIDE THAT ENVELOPE

PROBLEM WHICH DEVELOPS WHILE
AIRCRAFT IS FLYING OUTSIDE OF DESPITE NONCATASTROPHIC
ESCAPE SYSTEM PERFORMANCE NATURE OF PRORLEM OCCURRIN,

ENVELOPE IS A CATASTROPHIC WHILE AIRCRAFT IS FLYING
FAILURE OF AIRCRAFT OR OUTSIDE ESCAPE SYSTEM

AIRCRAFT SYSTEMS PRECLUDING PERFORMANCE ENVELOPE

ANY LIKELIHOOD OF IMPROVING AIRCREW EJECT WHILE OUTSIDt
CONDITIONS FOR ESCAPE AND THAT ENVELOPE

AIRCREW EJECT OUTSIDE ESCAPE
SYSTEM PERFORMANCE ENVELOPE

AIRCRAFT WHILE PIVI

ESCAPe SYSTEMPI
E ENVELfOPE I XPERIN

CATASTROPHIC FAILURE OF ICATASTROPHIC P

AIRCREW IRCRAFT FLYING OUTSIDE ESCAPE AIRCRAFT OR AIRCRAFT SYSTEMS AtRCREW AIRCRAFT FLYING OUTSIDE ESCAPE

EJECTS SYSTEM PERFORMANCE ENVELOPE PRECLUDES IMPROVING EJECTS SYSTEM PERFORMANCE ENVELOPE INSUFFICIENT TVEtI

CONDITIONS FOR ESCAPE AT INSTANT OF ESCAPE INITIATION SEFORE AIRCRAFTIRSURI ACE YORA*-
DIAGNOSE A1404"

PROBLEM THUS_,

AIRqCRE W EM

AIR CREW DOES NOT ATTEMPT TO DESPITE ATEMPT AIRCRE*'
AIRCRAFT AIRCRAFT EXPERIENCES MAJOR CONVERT AIRCRAFT ENERGY TO UNABLE TO CONVERT AICRAFT

EXPLODES DISINTEGRATES CONTROL FAILURE ALTITUDE SUFFICIENT FOR SAFE ENERGY TO ALTITUDE SUFFIINI
ESCAPE FOR SAFE ESCAPE

AIRCREW NOT ADEOUATELY

FAMILIAR WITH ESCAPE SYSTEM AIRCREW PANIC OR FORGET AND A)IRCRA T DEPARTED fROM

PERFORMANCE ENVELOPE AND D0 NOT CONVERT AIRCRAFT CONTRO|LID FLIGHT

THEREFORE NOT AWARE OF NEED ENERGY TO ALTITUDE

TO GAIN Ai WITUOE



REASONS FOR OUT-OF-ENVELOPE EJECTION ATTEMPTS

AIRCREW EJECTS FROM AIRCRAFT

OUTSIDE OF ESCAPE SYSTEM
PERFORMANCE ENVELOPE

PROBLEM DEVELOPS WHILE
AIRCRAFT IS FLYING OUTSIDE

ESCAPE SYSTEM PERFORMANCE
ENVELOPE AND AIRCREW EJECT

OUTSIDE THAT ENVELOPE

ATASTROPHIC

EME OCCURRING
II~.MOCRIGEJECTION ATTEMPT Er AIRCSEW JE

CAFT IS FLYING DELAYED BY INTERNAL FAC. ORS DELATE

UCAPE SYSTEM UNTIL AFTER AIRCRAFT IS OUTSIDE E I
IENVELOPE ESCAPE SYSTEM PERFORMANCE AIRC
WHILE OUTSIDE ENVELOPE SYSTEM

IENVELOPE

IL

AIRCRAFT WHILE PLYING OUTSIDE
ESCAPE SYSTEM PERFORMANCE

ENVELOPE EXPERIENCES NON AIRCREW EXPERIENCE PROBLEMS

OUTSIDE ESCAPE CATASTROPHIC PROBLEM WITH PROBLEM INCURRED NOT AIRCREW CONCENTRATING ON INITIATING ESCAPE WHICH RESULT EXTERNAL FACTORS DELAY

ANCE ENVELOPE INSUFFICIENT TIME REMAINING RECOGNIZED BY AIRCREW IN PROBLEM DIAGNOSIS AND IN EJECTION BEING DELAYED UNTIL AIRCR W ATTEMPT To JECT .
ESCAPE INITIATION REFORE AIRCRAFT IMPACT WITH SUFFICIENT TIME TO PERMIT CORRECTION FAILS TO EJECT AIRCRAFT IS OUTSIDE ESCAPE ATTEMPT TO ASSURE AIRCRAFT

SURFACE FOR AIRCEW TO AIRCREW TO EJECT WHILE IN WHILE WITHIN ESCAPE SYSTEM SYSTEM PERFORMANCE ENVELOPE DOES NOT CRASH IN POPULATED

DIAGNOSE AND CORRECT ENVELOPE PERFORMANCE ENVELOPE AREA I ,

PROBLEM THUS REDUIRING
AIRCREW ESCAPE

DESPITE ATTEMPT AIRCREW FLIGHT PATH TOO LOW TO CLEAR

UNARLE TO C 'NVEBT AIRCRAFT TERRAIN AND NOT RECOGNIZED AS DURfNG )I I A V AIRCRAT T GOT S
ENALE TO ALTITUET SFIRCIET SUCHAI NCNRE GNI AIRCRAT AIRCREW EJECT WHEN PROBLEM AIRCREW EXPERIENCE PRORLEM 0UTSIDE ESC2APE SYSTEMENERGY TO ALTITUDE SUFFICIENT SUCH BY AIRCREW UNTIL AIRCRAFT1EONZDDLYN SAEIITAINPRYRAI NTIP

FOR SAFE ESCAPE IS OUTSIDE ESCAPE SYSTEM

PERFORMANCE ENVELOPE

AIRICRAF' DEPARTED FROM OTHER PROBLEM PREVENTS ACCELERATION FOCSO ACFW I REERIENII~ OIFICII;I I IE
CONTROLLED FLIGHT INSUFFICIENT AIRCRAFT ENERGY AIRCREW FROM CONVERTING AIRCREW DELAY LOCATION AND OR IN tnCATING AND ACIUATIN(

AIRCRAFT ENERGY TO At TITUDE ACTUATION OF FIRING CONTRRI OWE AIRING CONTROL DIII II

r ONF SINIG MASS 01 10()IPME NIS

/.



EJECTION ATTEMPT BY AIRCREW
DELAYED AS A CONSEQUENCE OF

EXTERNAL FACTORS UNTIL
AIRCRAFT IS OUTSIDE ESCAPE

SYSTEM PERFORMANCE ENVELOPE

.. FACTORS DELAY

ATTEMPT TO EJECT 1. , DURING DELAY AIRCRAFT GOES AIRCREW
TO ASSURE AIRCRAFT OUT OF ESCAPE SYSTEM EJECTS

CRASH IN POPULATED PERFORMANCE ENVELOPE

AREA ETC I

WRLAY AIRCRAFT GOES AIRCREW
ESCAPE SYSTEM EJECT

A1NCE ENVELOPE

AIRCREW INCOMPLETELY FIRING CONTROL FAILURE JETTISON CANOPY ONLY1 ESCAP( SYSTEMt LEMENTS
RIENCE DIFFK;DL T'ES AIRCREW SITTING ON LOWER ACTUATES FIRING CONTROL NECESSITATES AIRCREW ATTEMPT ACCELERATION FORCES DELAY REQUI

NEASITTE ACTUATIN ATTRMNT ACEERTO FORS DELAYAN AEURE AIRCREW TO MAAKt
AND ACTUATING FIRING CONTROL DELAYING NECESSITATING FURTHER TO LOCATE AND ACTUATE OTHER CANOPY JETTISONING THEREBY 'DITIONAI AT' EMPTS 1 INITIATE
CONTROL DUE TO LOCATION AND ACTUATION ACTUATION ATTEMPTS CONTROL DELAYING SEAT INITIATION ESCAPF

MAS OF EUIP2ENTSNAT
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REASONS FOR CLASSIFYING AN EJECTION ACCOMPLISHED CLEAR
OUT-OF-ENVELOPE EJECTION

EJECTION ACCOMPLISHED CLEAR

Of AIRCRAFT IS CLASSIFIED AS AN
OUT OF ENVELOPE EJECTION

WITNESS SURVIVOR REPORTS

INDICATE THAT EJECTION

ALTIfUDE ATTITUDE AND OR

DESCENT RATE WERE SUCH THAT

EJECTION SHOULD BE CLASSIFIED

AS AN OUT-OF ENVELOPE EJECTION

DESCRIPTIONS Of ESCAPE SYSTEM
DESCRIPTIONS OF AIRCRAFT OFFRATION INDICATE PERSONNEL

THERE ARE WITNESSES AND OR TAPED OR RECALLED AIRCREW ALTITUDE ATTITUDE AND OR PARACHUTE DID NOT OPEN PRIOR
SJRVIVORS WHO WITNESSED TRANSMISSIONS OBTAINED DESCENT RATE (OR AIRCRAFT 1 0 SURFACE FOtt OWING LOW

M ISHAP AND PROVIDED REPORTS DESCRIBING CONDITIONS MANEUVER OR DIRECTION Of LEVEL LOW LEVEL ADVERSE

CONCERNING WHAT THEY IMMEDIATELY PRIOR TO EJECTION EJECTION) DESCRIBE AN OUT-OF- ATTITUDE OR LOW LEVEL HIGH

ORSERVED ENVELOPE EJECTION DESCENT RATE TYPE EJECTION

AIRCRAFT IMPACT ATIt1111
EJECTEE SURVIVES AND PROVIDES WITNESSES ARE FOUND WHO INDICATES HIGH DESCENT RATE

REPORT PROVIDE REPORTS 'HAS.

II
I I

OTHER AIRBORNE
WINGMAN OR OTHER MEMBERS OF GROUND SURFACE WITNESSES ARE

THF FLIGHT FOUND AND PROVIDE REPORTS

rI



ASSIFYING AN EJECTION ACCOMPLISHED CLEAR OF THE AIRCRAFT AS AN
OUT-OF-ENVELOPE EJECTION

EJECTION ACCOMPLISHED CLEAR
OF AIRCRAFT IS CLASSIFIED AS AN

OUT OF ENVELOPE EJECTION

ALTHOUGH EJECTEE DID NOT GET A
FULL PARACHUTE PRIOR TO

IMPACT THERE IS NO EVIDENCE OF
AN ESCAPE SYSTEM MALFUNCTION

THEREBY INDICATING UNDER THE
DISTRIBUTION OF DEBRIS AT ESCAPE CONDITIONS THERE WAS

AIRCRAFT CRASH SITE IS INSUFFICIENT TIME FOLLOWING

SUGGESTIVE OF LOW ALTITUDE ESCAPE INITIATION FOR
ADVERSE ATTITUDE AND OR HIGH COMPLETION OF ALL SYSTEM

DESCENT RATE EJECTION SEGUENCED EVENTS THROUGH
PARACHUTE FIRST INFLATION
COLLAPSE AND EJECTEE SWING

THROUGH AND PARACHUTE
REINFLATION BEFORE EJECTEE

SURFACE IMPACT

DESCRIPTIONS OF ESCAPE SYSTEM
AIRCRAFT OPERATION INDICATE PERSONNEL LOCATION OF AIRCRAFT CANOPY LOCATION OF AIRCRAFT CANOPY

AND OR PARACHUTE DID NOT OPEN PRIOR AND EJECTION SEAT DEBRIS AND EJECTION SEAT DEBRIS
AIRCRAFT TO SURFACE FOLLOWING LOW AND OR EJECT INDICATE LAST AND OR EJECTEE INDICATE A LOW
CTION OF LEVEL LOW LEVEL ADVERSE MOMENT EJECTION FROM LEVEL ADVERSE ATTITUDE
Al OUT-OF- ATTITUDE OR LOW LEVEL HIGH AIRCRAFT WHICH IMPACTS WITH EJECTION
TION DESCENT RATE TYPE EJECTION HIGH DESCENT RATE

PROXIMITY OF EJECTION SEAT

CANOPY DEBRIS PROXIMITY TO AND OR EJECTEE TO IMPACT SITE
iMPACT SITE INDICATES CANOPY AND OR LOCATION OF CANOPY

AIRCRAFT IMPACT ATTITUDE JETTISON OR BREAKAGE OCCURRED DEBRIS INDICATES EJECTION

INDICATES HIGH DESCENT RATE JUST PRIOR TO AIRCRAFT IMPACT OCCURRED JUST PRIOR T0
CRASH AND THAT AIRCRAFT HORIZONTAL AIRCRAFT IMPACT AND THAT

TRAVEL AFTER CANOPY AIRCRAFT HORIZONTAL TRAVEL
JETTISONING OR BREAKAGE AND AF TER EJECTION AND UNTIL

UNTIL IMPACT WAS ONLY A SHORT IMPACT WAS ONLY A SHORT
DISTANCE DISTANCE
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PRELIMINARY DRAFT

AIRCREW AUTOMATED ESCAPE SYSTEMS (AAES) IN-SERVICE USAGE DATA ANALYSIS PROGRAM

UPPER LIMB FLAIL QUESTIONNAIRE

1. Date of ejection: Aircraft model Seat type
Nature of emergency requiring ejection

2. Which firing control handle did you use? Upper Lower-Side-None -(Sequenced/Inadvertent)

3. How many hands were used to grasp and pull handle? One-Two-None_(Sequenced/Inadvertent)

4. If one or both hands were not grasping handle, what were they doing at time of ejection?

Holding throttle .
Holding stick -(Fwd- Aft -Center Left -Right
Holding onto personal equipment _ Describe)
Holding wrist of hand grasping handle
Free

5. Were you wearing flight gloves? Yes-No-. If yes, what type (describe)?

6. Did your arms flail? Yes_ No-. LeftRight__.(f no, you need not answer the remaining
questions.).
Did you see them flail? Yes_ No-. If you did not see them flail, what were the indications of arm
flail? (Describe)

Describe, if you can, the flail behavior of each arm, particularly direction of arm motions (forward, aft,
laterally, down, up; forward then down; up then aft; etc.)

Did either arm (which) contact anything while flailing? Yes-No_ Which

Describe, if you can, your attitude with respect to wind when flailing first occurred (facing, feet into, head
into, back towards, sidewards, etc.).

Were you tumbling (Rolling__Yawing-Pitching.Combined-) Before-_or During-(Neither-)
when arm flail was experienced?

Describe any other aspect of arm flailing you recall such as when in sequence, forces experienced, etc.
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PRELIMINARY DRAFT

AIRCREW AUTOMATED ESCAPE SYSTEMS (AAES) IN-SERVICE USAGE DATA ANALYSIS PROGRAM

POST-EGRESS TUMBLE QUESTIONNAIRE

1. Date of ejection: Aircraft model Seat type
Nature of emergency requiring ejection

2. Which firing control handle did you use? Upper-Lower. Side-None. (Sequenced/inadvertentl

3. How many hands were used to grasp arid pull handle? One-Two- None (Sequenced/Inadvertent)

4. If one or both hands were free, did either or both flail? Yes_ No-. If yes, which? Left -Right

and in what direction? Forward .Up-Lateral Down - Aft

5. Did you experience tumbling? Yes - No_. If yes, what indications did you have that you were tum-
bling? Visual Other (Describe)

IF TUMBLING WAS NOT EXPERIENCED, YOU NEED NOT ANSWER THE REMAINING QUESTIONS

6. Did tumbling occur before or after separation from seat? Before_ After Both

7. Did tumbling occur before or after personal parachute opening? Before_ After

8. Did tumbling involve one or more complete revolutions or only a partial revolution? One- More
Partial.

9. Did tumble involve:

PITCH: Forward_ Aft- Forward then aft- Aft then forward_

YAW: Left-Right-Left then right-Right then left

ROLL: Left__ Right__ Left then right- Right then left

10. Select sketch/sketches best depicting tumble you experienced or provide sketch/sketches. If more than
one sketch is selected, number them in sequence of occurrence:
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Aircrew Life Support Systems (ALSS), Post Emergency Usage

Guides

Part I: Aircrew Protective Helmets

INTRODUCTION

Aircrew protective helmets are designed to reduce the likelihood and
severity of head injuries resulting from impact with objects in the aircrew
environment. Helmets are employed as mounting platforms for targeting, com-
munications and oxygen systems. Current helmet designs provide impact pro-
tection and sound attenuation while functioning as the mounting platform for
the variety of components listed above and other components depending upon
the aircraft community.

Currently, there are questions concerning the need for the ballistic
protection in fixed winged aircraft and whether the weight associated with
present helmets may contribute to neck injuries. There is a requirement for
an accurate and indepth analysis of each aircraft accident to clarify and define
the injury mechanisms and determine the injury trends associated with various
combinations of life support equipment and aircraft communities. These injuries
may result from interaction of the helmet and man, helmet and escape system
components, or helmet and the parachute. Detailed analysis of the accidents
will improve the understanding of what the helmet incurs with each injury and
help establish accurate injury trends.

Thorough investigation of, and accurate record of, each accident is essen-
tial to provide the data base necessary for statistical and engineering analysis
of the mishap event sequence associated with accidents occurring within various
naval aviation communities and to define the interactions which occur. To
clearly define the problems and standardize data acquisition associated with air-
craft accidents, it is necessary to introduce systematic analytical procedures
to evaluate aircrew life support equipment involved in accidents regardless of
the injuries to the aircrew. The acquisition of this data allows for the con-
tinuing evaluation and appraisal of the equipment and its performance and inter-
actions with the aircrew. Further systematic analysis of the accidents will
clarify causal relationships within the accident environment and indicate injury
producers and suggest preventive techniques which may be useful.

To begin the development of procedures for ensuring and enhancing the
systematic analysis of the aircrew equipment, the helmet evaluation was selected
for the development of evaluation guidelines. It is necessary to document the
conditions and circumstances of use, damage and abuse of the helmet before,
durirg and post accident, extent and location of the damage, pattern of the
damage and injury to the aircrewman, indicators of the damage to the helmet and
injury to the aircrewman. The damage patterns may provide data necessary to define
peculiar interactions which may endanger the aircrewman during ejection sequences
or during other aviation emergencies. Non-destructive inspection techniques are
selected to provide data for evaluation while retaining the equipment intact.
Despite the focus on and interest in the identification and documentation of
damage and wearer injury as the circumstances attendant to their occurence, a
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very critical need exists for the equally careful identification and documentation
of lack of damage or wearer injury and the circui tances attendant to their
occurrences. This information can aid in identifying those conditions for which
the equipment performs satisfactorily and thereby help put damage and wearer
injury into proper perspective. From this data, equipment interactions and
performance can be assessed and design requirements defined or redefined for
future equipment development or modification of present systems to reduce the
likelihood of the introduction of additional risk, or increase the existing risk,
of injury severity and frequency.

To define the environment in which the helmet is used and effects upon
(1) user's safety, (") protective capability, and (3) helmet integrity, all
helmets involved in aircraft accidents/mishaps shall be subjected to Non-Des-
tructive Inspection (Phase I). If peculiar conditions or unusual helmet behavior
is identified, further inspections should be conducted in greater detail. The
Phase II Non-Destructive Inspection will provide an enhanced visual inspection
of the helmet to describe and identify the damage patterns and extent of the
damage. Should this inspection indicate the need for further testing, then
Phase Ill Destructive Inspection may be selected to aid the analysis of the
accident and damage.

This handbook provides guidance for Phase I and II procedures and includes a
worksheet format and the supporting information required for the investigation and
analysis of the accident data. The supporting information will assist the
investigators in determining if Phase III Inspection is warranted and how this
inspection should proceed. The information contained within the helmet report
format (1) will be combined with all available data acquired on damage patterns
associated with accidents and testing; (2) shall be provided to the investigating
medical officer for the aircraft accident; and (3) will be employed to update
the design criteria and quality assurance assessment standards for helmets, helmet
mounted equipment, and other appropriate subcomponents of the system.

The procedures established by this document have been implemented by the
enclosed OPNAVINST and amendments which provide for systematic acquisition and
analysis of aircraft accident data to develop information for reducing the
potential risk to the aircrewman. Failure to completely institute systematic
"in-service" data acquisition and analysis can result in valuable data being
overlooked and lost thereby introducing bias inte the informational system.

The issuance of this handbook is accompanied by the enclosed OPNAVINST,
which requires that all helmets employed in ejections or other aircraft mishaps
be subjected to systematic inspection designed to provide (1) full documentation
of the conditions attendant to the helmet's usage, (2) identification and cataloguing
of damage to the helmet and its subcomponents, (3) identification and documentation
of all head and neck injuries sustained by aircrewman, (4) comparison of the damage
patterns under varying conditions, (5) comparison of the injury patterns resulting
under comparative conditions with the associated helmet damage, and (6) determination
of the protective efficiency of the helmet in preventing impact injuries to the head.
This OPNAVINST also sets forth conditions where Phase III Destructive Inspection is
necessary.

Should Phase III Inspection be indicated, guidelines for shipping of the equip-
ment will be provided and the appropriate destination indicated. Receipt of the
equipment will be acknowledge using a form letter which will contain the receipt
of the helmet, indicate the time in which to expect a response, and the inspection
procedures to be employed.

2-78



Suggested photographic data and views are represented in Appendix F. It is
suggested that either 8x10 color or black and white photographs be used to most
effectively indicate the damage or strains. These photographs should be crisp and
clear and a notation made on the reverse as to the suspected damage on interactions
indicated as requested in Appendix B. Line drawings should be used liberally to
enhance damage documentation and to support your hypotheses and analysis. Addi-
tionally, give all the data as accurately and completely as possible, and do not
be fearful of not having any clear hypothesis.
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WORK SHEET

Appendix A

A. Data required for all life support equipment

1. Date of accident Accident I.D. No.

2. Type of aircraft Bureau No.

3. Location of accident

4. Ejection Yes No

If yes: a. Altitude

b. Airspeed

C. Attitude

d. Ejection seat type Ser. No

e. Crew station

f. Parachute

g. Survival kit type

h. Reported winds aloft in area

i. Landing site

5. Crash (occupied) Yes No

a. Altitude of impact site

b. Estimated airspeed at impact

c. Estimated attitude at impact

d. Impact site (ground - water - flight deck)

e. Wind conditions

B. Injuries Sustanined: Fatal Nonfatal

1. Overall injuries reported (FSR):

2. Specific injuries: (a) Head fx Yes_ No_

(b) Neck fx Yes_ No_
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(c) Neck strain/sprain Yes No__

(List type and location of injuries using anatomical

landmarks. Describe how the injury was determined -

X-ray, postmortem, etc.)

C. Personal data: (1) Age Blood Type

(2) Sex

(3) Weight __

(4) Height __

(5) Anthropometric Measurements

(a) Total Sitting Height

(b) Neck Circumference

(c) Cervical Length (CI thru C7)

(d) Head Circumference

(e) Buttock Knee Length

(f) Buttock Popiteal Length

(g) Total Leg Length

(h) Chest Circumference

(i) Torso Length (Shoulder Height)
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WORK SHEET

Appendix B

Phase I Non-Destructive Inspection

Helmet Data: (1) Manufacturer

(2) Model

(3) Serial No.

(4) Date of manufacture

(5) Type of fitting (Pads Form Fitted

If pads then list type and location

(a) Frontal

(b) Crown

(c) Parietal

(d) Ear Pads

(6) Visor Up Down

(7) Was helmet recovered with the crewmember?

Yes No

(8) Was helmet recovered separately?

Yes No

(9) Helmet was lost / discarded (circle one)

(10) Modicications (a) Yes No

(b) Authorized Yes No

(c) Description of helmet

mounted equipment with photographs as

indicated in appendix F.

(11) Damage to the helmet Yes No

Indicate damage by circling in the photographs

above. Describe damage and use closeup

photographs as appropriate.

(12) If helmet was recovered without the

crewman: (a) Was oxygen mask attached?
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one side

both sides

not attached

both sides loose

(b) Was tissue present in/on

helmet? Yes No

(13) If the helmet was lost which phase

was it lost?
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Appendix C WORK SHEET

Phase II Non-Destructive Laboratory Inspection

A. All data obtained from Phase I observations plus

additional general information:

1. Shipped from:

2. Date shipped:

3. Date received:

B. Inspection Procedures

1. Coherent Light Inspection (Photograph as required to

document damage pattern)

a. Light wavelength

b. Light intensity

c. Lens size (aperature)

d. Focal distance from item

2. Infra-red Light Inspection

a. Light wavelength

b. Light intensity

c. Lens size (aperature)

d. Focal distance from item

3. Microscopic Inspection of Damaged Area

a. Macroscopic Inspection

b. Scanning Electron Microscopic Inspection

C. Comparison of Damage and Injury - (e.g. trauma/injury site

to damage pattern on helmet; tissue and blood type)
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WORK SHEET

Appendix D

Phase III Destructive Laboratory Inspection

A. Phase I & II inspection data evaluated prior to further

inspection.

1. Microscopic section of damaged areas for evaluation of

the extent of damage to the site and further chemical

analysis on the helmet or other sub structures if

required.

2. Chemical analysis as required

B. Other inspection and test procedures which could be required

in specific cases:

1. Impact test to duplicate damage patterns using a like

item.

2. Windblast test to duplicate the damage to the item and

materials using comparable items.

3. Controlled drop testing of comparable items.

- Micro-analysis of the components of the item.
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WORK SHEET

Appendix E

GENERAL HELMET INVESTIGATION CHECKLIST FOR AIRCR;i'T MISHAPS

1. Was the equipment used? Yes No

2. Did the equipment function as designed? Yes No
(If no, go to 6)

3. Did the equipment interact with other

equipment? (If yes, go to 9) Yes No

4. Was the equipment damaged? Yes_ No

(If no, what is the disposition of the equipment?)

5. Could the equipment be considered as suitable
for re-use? (Exclusive of instructions Yes No

governing re-use/non re-use. If no, please
explain and give your rationale.)

6. Was there sufficient altitude/time to allow
for successful ejection/functioning of the Yes_ No_
of the system?

7. Was the ejection sequence terminated by
ground impact? Yes_ No

8. Was the ejection sequence retarded/delayed by
other aztions? (If yes, explain) Yes_ No_

9. Was dynamic interaction indicated by injury
to the aircrew/ damage to the helmet? Yes No
(If yes, explain and give rationale and

indicationsi)

10. How was this interaction determined? Give logic tree
which you used to determine the associated damage/injury

and the interaction; give evidence of what other equipment

was involved and what was the indications?

11. Was the damage indicative of interactions? Yes_ No
(If yes, describe)

12. Was there damage to the helmet prior to the
accidnet? (If yes, describe and advise how Yes No
this was determined!)

13. Does the damage pattern on the helmet align
with any injury of the aircrewman? (If yes, Yes_ No
describe using the attached charts!)

14. Does the equipment indicate abuse (e.g. pre-
emergency or as the result of the emergency) Yes__ No
treatment? (If yes, describe and give rationale

for this determination!)
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15. Was there indications of equipment
deterioration? (If yes, describe type!) Yes_ No

16. Was any predisposing problems discovered
with the equipment which could contribute Yes No
to failure?

17. Was the equipment age limited; If so, was it
within its useful life span? Yes_ No
Date of mfg. Manufacturer

18. Had the equipment been inspected routinely? Yes No
Date of last inspection Inspector

19. Were any predisposing medical problems with
the aircrewman? (If yes, describe fully Yes No
even slight symptoms!)

20. Should further analysis of the equipment
be undertaken? (If yes, please specify Yes No
rationale and which procedures would be
helpful!)
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AIRCREW LIFE SUPPORT SYSTEM (ALSS)

INVESTIGATION FLOW
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Figure 1A. Helmiet Visor Down Front
(dark background)
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Figure 2. Helmet Visor Down Bottom
(light background)



Figure 2A. Helmet Visor Down Bottom
(dark background)

2 92



I Figure 3. Helmet Visor Up 45' left
(shows right side)



Figure 3A. Helmet Visor Up 45 left

(shows right side)

........ ...
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Figure 4. Helmet Visor Up 45" right
(shows left side)



Figure 4A. Helmet Visor Up 450 right
(shows left side)
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Figure 5. Helmet Visor Down Left Side
(light background)



Figure 5A. Helmet Visor Down Left Side
(dark background)
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Figure 6. Helmet Visor Up Bottom

(light background)
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Figure 6A. Helmet Visor Up Bottom
(dark background)
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Figure 7. Helmet Visor Down Right Side
(light background)
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Figure 7A. Helmet Visor Down Right Side
(dark background)
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Figure 8. Helmet Rear View
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Figure 9. Helmet Visor Up Front
(light background)
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Figure 9A. Helmet Visor Up Front
(dark background)
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Figure 10. Helmet Top View
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Aircrew Life Support Systems (ALSS), Post Emergency Usage

Guides

Part II: Oxygen Equipment, Man-Mounted

INTRODUCTION

Military man-mounted oxygen system components are designed to serve
several purposes: (1) provide life sustaining breathing gases during normal
flight and emergency escape; (2) provide inflight communications through
the microphone; and (3) provide enhanced helmet retention. Additionally,
the mask provides facial protection during the initial stages of emergency
egress. Indepth assessment of the performance of the entire man-mounted oxygen
system (oxygen mask, retention assembly, upper hose assembly, regulator, lower
hose assembly, and the connector block assembly) is required to determine the
dynamic interactions of these components and other life support equipment during
aircraft mishaps and emergencies. An improved understanding of these inter-
actions and the effects upon the aircrewman under diverse conditions associated
with aircraft mishaps will provide the basis for improving the man-mounted
equipment designs and the testing and evaluation process.

The enhanced data base is provided through detailed inspection of all man-
mounted oxygen equipment and subcomponents involved in aircraft mishaps. This
data will provide the background information to develop dynamic test and
evaluation guidelines as well as improved design criteria for future equipment.
To accomplish this data gathering, each subcomponent should be inspected for
damage, displacement, malfunction, and indications of interactions with other
equipment (e.g. paint, fibers) during the dynamic events of the mishaps.

The evaluation is not just the functioning of the equipment items but must
be related to evidence of injury or injury prevention. It is vital to deter-
mine the conditions associated with the mishap to assess the interactions and
determine casual effects. An example would consist of the oxygen mask being
lost and the aircrewman reported to have facial lacerations; it is important
to know (only if established fact, guesses and hypothesis should be identified
and the rationale explained), if the mask was attached securely to the helmet
and the patterns of the facial laceration; it is necessary to know when the
loss was first experienced. Another example would be damage to the helmet
bayonet fittings which could provide indications of dynamic involvement with
the parachute or debris.

Further it is desirable to inspect the interior of the oxygen mask,
performance of the regulator, and the hoses to determine if the aircrewman
might have experienced physical difficulties prior to the actual emergency
(e.g. blocked airflow, motion sickness). This handbook provides general
guidance for Phase I and Phase II inspection procedures for the man-mounted
oxygen system components and includes a data worksheet format for supporting
the documentation of the mishap. The information contained on the man-mounted
oxygen equipment: (1) will be combined with all available testing and mishaps
data; (2) shall be provided to the investigating medical officer for the
aircraft mishap; and (3) will be employed to update design criteria and quality
assurance assessment standards for man-mounted oxygen equipment and subcomponents.
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The inspection procedures established by this document have been
implemented by the enclosed OPNAVINST and its amendments which provide for
systematic acquisition and analysis of aircraft mishaps data to develop
information for reducing potential risks to the aircrewman. Failure to
completely institute systematic "in-service" data acquisition and analysis
can result in valuable data being overlooked and lost thereby introducing
bias into the informational system.

The issuance of the Handbook is accompained by the enclosed OPNAVINST
which requires that all man-mounted oxygen equipment employed in ejections
or other aircraft mishaps be subjected to systematic inspection designed to
provide: (T) full documentation of the conditions associated with the oxygen
equipment's usage; (2) identification and cataloging of the damage to the
man-mounted oxygen system and its components; (3) comparison of the damage
under varying conditions; (4) comparison of the injury patterns resulting
under comparable conditions with the associated damage patterns; and (5)
determination of the protective efficiency of the man-mounted oxygen system's
components in preventing injurious conditions. This OPNAVINST, also sets
forth conditions where Phase III Destructive Inspection procedures are
necessary and what types of procedures might be employed.

Should Phase III inspection be indicated, guidelines for shipping of
the equipment will be provided and the appropriate destination indicated.
Receipt of the equipment will be acknowledged using a form letter which will
contain the receipt of the equipment, indicate the time in which a response
can be expected, and the inspection procedures to be employed.
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Work Sheet

Appendix A

A. Data required for all life support equipment

1. Date of accident Accident I.D. No.

2. Type of aircraft Bureau No.

3. Location of accident

4. Ejection Yes No

If yes: a. Altitude

b. Airspeed

c. Attitude

d. Ejection seat type Ser. No.

e. Crew station

f. Parachute

g. Survival kit type

h. Reported winds aloft in area

i. Landing site

5. Crash (occupied) Yes No

a. Altitude of impact site

b. Estimated airspeed at impact

c. Estimated attitude at impact

d. Impact site (ground - water - flight deck)

e. Wind conditions

B. Injuries Sustained: Fatal Nonfatal

1. Overall injuries reported (FSR):

2. Specific injuries: (a) Head fx Yes_ No

(b) Neck fx Yes_ No
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(c) Neck Strain/sprain Yes No

(List type and location of injuries using anatomical landmarks.

Describe how the injury was determined - X-ray, postmortem, etc.)

C. Personal data: (1) Age_ Blood Type

(2) Sex

(3) Weight

(4) Height_

(5) Anthropometric Measurements

(a) Total Sitting Height

(b) Neck Circumference

(c) Cervical Length (Cl through C7)

(d) Head Circumference

(e) Buttock Knee Length

(f) Buttock Popiteal Length

(g) Total Leg Length

(h) Chest Circumference

(i) Torso Length (Shoulder Height)
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Work Sheet

Appendix B

Phase I Non-Destructive Inspection

Oxygen Mask: (1) Manufacturer

(2) Model

(3) Date of Manufacture

(4) Was the oxygen mask recovered with the helmet?

Yes_ No

(5) Was the oxygen mask attached to the helmet?

Yes_ No

(6) Was the hose/mask assembly recovered?

Yes_ No

(7) Was the hose/mask assembly damaged?

Yes_ No

(8) Was the mask recovered with the aircrewman?

Yes No

(9) Were any facial laceration/injuries indicated?

Yes No

(If yes, describe using drawings and/or photographs)

(10) Is the hose/mask operable?

Yes_ No

(If no, describe why it is not operable)

(11) If oxygen mask/hose assembly was lost, when was
it lost?

(Deliberate discard or inadvertent. Describe
in detail)
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Work Sheet

Appendix C

Phase II Non-Destructive Laboratory Inspection

A. All data obtained from Phase I observations plus additional

general information:

1. Shipped from:

2. Date shipped:

3. Date received:

B. Inspection Procedure

1. Microscopic examination mask assembly

a. Macroscopic inspection

b. Internal inspection

c. Fittings to helmet

2. Infra-Red light inspection

a. Light wavelength

b. Light intensity

c. Lens size (aperature)

d. Focal distance from item

3. Coherent light inspection

a. Light wavelength

b. Light intensity

c. Lens size (aperature)

d. Focal distance from item

C. Damage/Injury Comparison - (Tissue damage, present or absent

in oxygen mask assembly. Where? Indicate using drawings.)
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Work Sheet

Appendix D

Phase III Destructive Laboratory Inspection

A. Phase I and II inspection data evaluated prior to further

inspection.

B. Other procedures and inspections which may be required.

1. Duplicate injury equipment pattern using windblast or

impact tests.

2. Micro analysis of the components of the item.
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Work Sheet

Appendix E

General Oxygen Mask Assembly Investigation Checklist for Aircraft Mishaps

1. Did the quipment interact with other equipment? Yes No
(Describe what indicated the interaction.)

2. Could the equipment be considered suitable for Yes_ No
reuse? (Exclusive of the interaction governing
use/reuse. If no, please explain and give your
rationale.)

3. Was the equipment interaction a contributor to Yes_ No
the injuries sustained by the aircrewman?
(Describe what leads you to either answer.)

4. How was the interaction determined? Yes_ No
(Describe in detail the steps you used to
arrive at your conclusion.)

5. Was the damage indicative of interactions? Yes No
(Describe your logic.)

6. Does the damage reflect injury to the aircrew? Yes_ No
(Describe using drawing, photographs and words
to support your decision.)

7. Were any predisposing problems with the equipment Yes_ No_
which could contribute to the mishap?
(Explain if yes.)

8. Was the equipment age limited? If so, was it Yes No
within its useful life span?

Date of mfg. Manufacturer

9. Had the equipment been routinely inspected? Yes No

Date of last inspection Inspector
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10. Did the aircrewman have any predisposing Yes_ No
medical problems? (If yes, describe the
symptoms.)

11. Should further inspection of the equipment be Yes No
undertaken? (If yes, explain why and give
your reasons. What procedures would you
suggest may be helpful?)
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Aircrew Life Sup)port Systems (ALSS)

Post Emergency Usage Guides

Part III. Aircrew Personnel Flotation Equipment (Life Preservers)

INTRODUCTION

Aircrew personnel flotation equipment (life preservers) are desioned to

(1) be compatible with crew mobility requirements and aircrew station spatial

limitations during flight, (2) withstand maximum escape speed windblast without

failure or sustaining damage that degrades operability or flotation or that

degrades escape system operation or injures the wearer, and (3) provide
individual immersed flotation to enhance survival following entry into an

aquatic environment. Current models and designs of personnel flotation provide
approximately sixty-five pounds of positive flotation to the aircrew member if

all lobes are optimally inflated and support the individual in a manner keeping

the head upright and the face clear of the water to permit breathina. There

are concerns about the adequacy of this flotation under less than optimal

conditions (e.g., sea state, incomplete filling of the lobes due to cold, leak-

age rates). To provide answers regarding these concerns and to determine the

performance of these equipments during emergency usage, it is necessary to obtain

clear and concise data concerning each use or attempted use. This data can

assist in determining whether the equipment is performing satisfactorily or

whether new designs or modifications to existing designs are required. Addition-

ally, improvement of the use data will aid the development of realistic criteria

for testing and evaluating new equipments and modifications prior to fleet
operational introduction.

Thorough investigation of and accurate recordation of the events and

conditions of each mishap is essential for developing the data base necessary
for statistical and engineering analyses of the mishap event sequences, the

performance of the life support equipments within various naval aviation conmun-

ities under a wide spectrum of emergency conditions, and to define the man-

equipment-environmental dynamic interactions. Clearly defining problems and

standardization of data acquisition associated with the mishaps requires the

introduction of systematic investigative procedures to develop and report

information concerning the performance of the life support and survival equip-

ment regardless of the injuries to the aircrew. This data acquisition process

provides for continuing evaluation and appraisal of the equipment, its

performance and interactions with the aircrew. Future systei;atic analyses of

the mishap data will clarify the causal relationships within the dynamic mishap
environment, suggest the injury causal factors, and suggest potential
preventive techniques.

To ensure and enhance systematic investigation of aircrew life support

and survival equipment usage, guidelines and directions are being developed and
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furni shed for each item of equi pmnt coircerni r.-, the dta requi red to ur
systematic analyses. It is necessary to (a) document and accurately record
the conditions and circumstances of use, (b) damage arid abuse occurring prior
to, during, and after the mishap, (c) the extent and location of damage, (d)

the pattern(s) of damage relative to other equip.ent's damage and injury to
the aircrew, and (e) indication of damage and injury to the aircrew. Damage

patterns provide data which can be used to define dynamic interactions which
degrade crew survival potential or pose a threat through various mechanisms

to the crewmember. Therefore, it is especially critical to accurately and

completely document damage and injury patterns, lack of damage or injury and

conditions attendant to the mishap and survival event for all emergency usages

or attempts to use. Nondestructive inspection techniques are described which

can enable the investigator to develop more fully data for the evaluation of

the mishap and the use and performance of the equipment during and followrin

the mishap, while retaining the equipment intact and without degrading the

equipment's condition. This ability to extract a maximum of data sste.ati-

cally from recovered equipments without further degrading its condition is

critical to (1) assure that maximal data is acquired immediately after the

location and recovery of each article prior to its being transported and perhaps

mishandled and damaged in such a way as to mask vital information, and (2)

assure that the need for laboratory assistance is held to a minimum, yet when

such assistance is required that the area of assistance is well defined and the

involved articles are in as near recovered condition as possible. The nonde-

structive inspection data will aid in identifying conditions where eouipment

performs satisfactorily and aid in putting damage and injuries into proper

perspective and will aid in laboratory investigations.

To define the environment(s) to which life preservers are exposed and under

which they are used and the effect upon (1) user's safety and survival, (2)

performance capability, and (3) equipment integrity, all personnel flotation

equipment involved in mishaps shall be subjected to Nondestructive Inspection

(Phase I). If circumstances or conditions exist which warrant further

investigation (e.g., seam failure of equipment, cuts, tears, et cetera), then

the equipment shall be subjected to Nondestructive Inspection (Phase 11).

(Note: Only following completion of Phase I including the full recordation of

that data to visually inspect, describe and identify damage patterns, extent

of damage, failure points, and other abnormal conditions.) Should this inspec-

tion fail to adequately document potential causal factors for the reported

difficulties experienced with the equipment, further testing may be required

(Destructive Inspection -Phase 111) to obtain complete documentation and

identification of failure points and parameters. However, Phase III may only

occur after the completion with full recordation of the data of Phase I and I.

This guide provides Phase I and Phase I procedures and includes worksheet

formats and supporting information required for the investigation and assessment

of personnel flotation equipment post mishap. The supporting information will

assist in determining whether Phase III Inspection is necessary and, if so,

how it should proceed. This data combined with other worksheets will furnish

the information necessary to complete the FSR plus engineering assessment.

The data will be (1) combined with all available data on damage patterns

associated with mishaps and testing; (2) provide the engineering investigators

potential occurrence information during mishaps; and (3) be employed to update

design criteria and quality assurance/assessment standards for personnel

flotation equipment.
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To assure the maxim;m opportunity for obtaining early indication of
potential problems and to provide the means for defining the causal factors
and mechanisms, equipment investigation and reportage should be performed
whether or not the equipment sustained damage, whether or not the equipment
was actively employed (i.e., equipment worn but no attempt v,as made to inflate
it) and whether or not the aircrew entered the water. The procedures outlined
in this guide have been developed to provide systematic acquisition of data
to provide the basis for systematic analysis of aircraft mishaps and the role(s)
and performance of aircrew life support systems equipments in an attempt to
reduce potential risks to the aircrew. Failure to completely report the data
dcquired in a systematic investigation can result in the loss of valuable data
with consequent introduction of bias into the entire data base and into the
subsequent actions.

The mishap data requested for personnel flotation equipment in this guide
has been implemented by OPI1AVI! ST and its amendments which provide for the
systematic collection and analysis of aircraft mishap data. This instruction
requires that all aircrew life support and survival equipment employed during
the escape or survival phase of an aircraft mishap be subjected to systematic
inspections designed to: (1) fully document the conditions attendant to
equipment exposure and usage; (2) identify and catalogue damage to the equipment,
its packing, and its subcomponents; (3) identify and document all injuries
sustained by the aircrew member, primarily focused on the torso, head and neck;
(4) permit subsequent comparison of the damage patterns under varying mishap
conditions; (5) permit subsequent comparison of injuries sustained, injury
patterns under comparative conditions and correlation with equipment damage;
and (6) permit subsequent determination of performance efficiency of personnel
flotation equipment and its effect on survival. Guidelines in this OPN'AVINST

set forth the conditions under which further Destructive Inspection (Phase I11)
may be required. Should Phase III Inspection be indicated, guidelines for
shipping of the equipment will be provided under separate cover, and the

appropriate destination indicated. Receipt of the equipment will be acknowl-
edged using a form letter which will contain the receipt of the equipment,
indicate the expected response time, and the proposed inspection procedures to
be used.

It is suggested that 3x10 color photographs be used to most effectively

illustrate damage or strains. These photographs should be sharply focused and

clear with notation made on the reverse identifying the mishap and the equipment

and concerning the suspected damage or interactions as indicated on the work-

sheets as in Appendix B. Line drawings, diagrams, or sketches should be used

liberally to enhance description of damage and support your rationale for your

conclusions in support of your hypotheses and investigational results.

Additionally, record and provide all data accurately and legibly and do not be

concerned if you do not have a clear developed hypothesis.
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IE ND x 1.

GENERAL WORK SHEET

I. Data required for all life support equipment.

A. Date of Accident Accident 1.D. No.

B. Type of Aircraft Bureau No.

C. Location of Accident

D. Ejection Attempted: YesNo

E. Ejection Accomplished: Yes No

1. Altitude at Ejection

2. Airspeed at Ejection

3. Attitude at Ejection

4. Ejection Seat tlanufacturer

5. Ejection Seat Serial Number

6. Ejectee's Crew Station

7. Parachute

8. Survival Kit

9. Reported Winds Aloft in Ejection Area

10. Landing Site Type__ _

11. Air Temperature Aloft in Ejection Area

12. Water Temperature in Landing Area__

13. Estimated Tir,.e in the Water_ _ _ _ _

F. Aircraft Crashed: Yes_ No_ _

1. Altitude of Crah Site

2. Estimatedf Impact Airspeed

3. Estimated Impact Attitude

4. Impact Site Type

5. Wind Conditions at impact Site

G. Aircrew Injured: Yes ___ No_ _
1. Injuries Sustained were: Fatal Nonfatal

2. Summar, of All Reported Injuries_
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3. Specific Injuries to:

a. Head Area Fractures: Yes _O

(1) Location

(2) Description

b. Neck Area Fractures: Yes No

(1) Location

(2) Description

c. Vertebral Column Fracture: Yes No

(1) Location

(2) Description

d. Appendicular Skeleton Fractures (e.g. Arm/Leg): Yes_ No

(1) Location

(2) Description

e. Torso Area Fractures: Yes No

(1) Location

(2) Description__ _ _ _ _ _ _ _ _ _ _

F. Vertebral Column Strain/Sprain: Yes _ No

(1) Location

(2) Description

g. Appendicular Skeleton Strain/Sprain: Yes No

(1) Location

(2) Description

NOTE: When describing injuries use anatomical landmarks to describe the injury
location and describe how the injury was determined.

11. Personal Data of Aircrew.

A. Age

B. Sex

C. Blood Type

D. Anthropometric Data:

1. Height

2. Weight

3. Sitting Height

4. Neck Circumference

5. Cervical Length (Cl through C7)

6. Head Circumference
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7. Buttock Knee Length

8. Buttock Popliteal Length

9. Buttock Leg Length

10. Chest Wall Circumference

11. Shoulder Height

NOTE: Record all the anthropometric measurements in consistent units and note
which units used, also the source of the anthropometic data. This infor-
mation is useful in retrospective analysis of the mishap and dynamic
interactions of the aircrew.
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APPEDIX B

FLOTATION EQUIPMENT WORK SHEET

I. Nondestructive Inspection (Phase I & I)

A. Personal Flotation Equipment Data

1. Manufacturer

2. Model

3. Serial Number

4. Contract Number

5. Contract Lot Number

6. Date of Manufacture

B. Usage Data of the Equipment

1. Was the equipment worn by the aircrew? Yes No

2. Was the equipment inflated by the aircrew? Yes_ No

3. Was the equipment recovered with the aircrew? Yes No

4. Was the equipment lost? Yes No

a. Lost during recovery? Yes No

b. Discarded by the aircrew during recovery? Yes No

c. Discarded by other than aircrew? Yes No

(1) Location

(2) Describe circumstances

(3) Who discarded the equipment?

(4) Reason equipment discarded.

5. Were there modifications on the equipment? Yes No

a. Modifications were authorized. Yes No_ (If yes, go
to 5b)

(1) Modifications present

(2) Date Modified

(3) Source of Modification Data

b. Modifications were not authorized.

(1) Describe the modification

(2) Source of the modification

(3) When did the modification occur?----
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(4) Did the modification inhibit the function of the equiv-ent

or result in the loss function? Yes No__

NOTE: Use photographs and line drawings to illustrate the modifications.

6. Equipment malfunctioned? Yes No

a. Malfunction resulted from damage? Yes No

b. Malfunction due to material failure? Yes No

(1) Describe the malfunction

(2) What item failed/malfunctioned?

(3) Did the malfunction result in injury or reduction of
survival changes? Yes No

(a) Describe which injury

(b) How did it reduce survival chances?

7. Equipment Damaged? Yes No

a. Damage resulted in malfunction? Yes_ No

(1) Describe the malfunction

(2) Source of the damage

(3) Describe the damage

b. Damage did not result in malfunction. Yes_ No

8. Equipment recovered with the aircrew. Yes No__

a. Attached to the MA-2? Yes No

Attached to the Survival Vest? Yes No

b. Aircrew noted equipment problems during emergency sequence
or during survival? Yes_ No

(1) Failed to properly inflate. Yes No

(a) Both Lobes. Yes No

(b) Right Lobe. Yes_ No

(c) Left Lobe. Yes No

(d) Neck Lobe. Yes No

(2) Both carbon dioxide cartridges were activated/expended
during the event. Yes_ No
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(a) Cartri lc)ec were pron)erly seated! Yes _No

(b) Seats were not damaced? Yes _No

(c) Cartridge m3nufacturer

(d) Cartridge Lot No.

(e) Cartridge size

(3) Leakage occurred in lobes? Yes- No

(a) Due to damage? Yes _ Io

(b) Due to seam failure? Yes No

(c) Due to material leakage? Yes No

(d) Determined leakage rate

(e) Date of last inspection

Inspector

Location of last inspection
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Aircrew Life Support Systems (ALSS)

Post Liergency Usage Guides

Part IV: Survival Vests (SV-2)

INTRODUCTION

Aircrew survival vests are designed to provide storage and availabil~y
of survival equipment during normal flight, emergency egress, descent; and
through the landing, survival, and rescue. The survival vest contains communi-
cation equipment, signaling equipment, basic navigation equipment, survival
medical packets, water, and cutting equipment. It is capable of being expanded
to include additional or modified equipment during combat or times when the
operational requirements change or unique aircraft requirements exist.

Currently, the survival vest is incorporated as part of the torso harness
(MA-2) for those aircrew flying ejection seat equipped aircraft. This interaction
of the two items provides less bulk and improves retention of the survival
equipment during emergency escape. The interactions of the survival equipment,
the aircrew, and other life support equipment during the dynamic events of the
mishap are virtually unknown. There are injuries which may result from the
placement of equipment in specific areas or injuries which may be intensified
by interactions with other equipment or its placement. Detailed analysis of
each mishap will improve the understanding of these dynamic interactions and the
role of the survival vest and its contents in the overall injury and survival
of the aircrew.

Thorough investigation of, and accurate recording of, each mishap is
essential to provide the data base necessary for statistical and engineering
analysis of the mishaps and the event sequences which occur within various
naval aviation communities, and define the interactions which occur during
mishaps. It is necessary to have accurate information to clearly define and to
standardize the data analysis for aircraft mishaps. To accomplish this, it is
necessary to use a systematic analytical approach to the initial acquisition
process of a mishap investigation. This provides the accurate data required
for engineering evaluation of the equipment. Each piece of equipment must be
inspected in detail and the results of the inspection recorded fully, regardless
of the injury to the aircrew or even if the item was used. This systematic
approach to gathering data provides the information base required to allow
continuing evaluation and appraisal of life support equipment, its performance
and interactions during and following a mishap. Long-term systematic analysis
of mishap data will clarify interactions, injury-equipment associations,
potential causal relationships, and suggest directions for future development
of life support and survival equipment.

f1tCLi4'G PAA~ BLANK -N~OT F] iA&'a)
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To ensure systematic inspection of aircre,, Aui,)ment, this guide for the
survival vest is part of a continuing series of -)cedures designed to enhance
the data gathering process. The first step in -, -vstematic investigation is
to document the conditions and circumstances of 'Ir' mishap; the equipment
available and used during the mishap; circumstaies of the equipment's use;
damage and abuse of the equipment prior to, during, and subsequent to the
mishap, egress, survival, and rescue; damage patterns to the equipment; injuries
to the aircrew; injury patterns on the aircrew; and relationships of the injury
and damage patterns. Comolete documentation of each of the above is necessary
and can contribute to the understanding of the dynamic behavior of life support
equipment during all phases of the mishap. Non-destructive inspection
techniques are the first step of this systematic analysis. It provides desired
data to the investigator while retaining the equipment intact. Despite the
focus on and interest in the identification and documentation of damage and
injury to the wearer, a critical need exists for an equally careful identification
and documentation of lack of damage or injury to the wearer. This information
aids in identifying those conditions for which the equipment performs satisfac-
torily and helps to put the damage and injuries into proper perspective. From
this data, equipment interactions and performance can be assessed and requirements
can be defined or redefined for future equipment development or modifications
which are designed to reduce the likelihood of increased risk, or increase the
existing risk, injury severity, or frequency for the aircrew. An improved
understanding of the conditions of equipment usage will provide guidelines for
the conditions which should be used when equipment is tested and evaluated in the
future.

To define the environment in which the survival vest is used and exposed to,
it is necessary to assess the effects upon (1) user safety, (2) integrity of the
equipment during the dynamics of the mishap, and (3) functional performance
in providing survival items required by the aircrew. All survival vests involved
in mishaps shall be inspected using Non-Destructive Inspection Techniques
(Phase I). If conditions arise, or unusual behavior is identified by the
investigator, further inspection shall be conducted in greater detail using
Non-Destructive Inspection Techniques (Phase II) which are enhanced visual
techniques. Should the engineering evaluator require further information on a
particular mishap because of malfunction, damage, or injury, provisions will be
made for Destructive Inspection Techniques (Phase 11) to provide the requested
data.

This guide provides the basic information requested for Phase I and II
inspections. Included are worksheet formats which should be filled out to
assure gathering of all supporting information required for the mishap investi-
gation and po-t-mishap analysis. This information will assist in determination
of the requirements of further inspection of the equipment and how that
inspection should be conducted. The information contained in these inspection
worksheets will be (1) combined with all available data gathered from other
mishap investigations and during equipment test and evaluation for engineering
evaluation, (2) available to the investigating medical officer for use in
preparation of the mishap report, and (3) employed to update design, test and
evaluation criteria and quality assurance/assessment standards for life support
and survival equipment.
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The procedures in this guide are a development for the upgrading of the
investigating and reporting implemented by OPNAVINST 3750.6 (series) that
require the systematic gathering, reporting and analysis of mishap data to
improve 'afety and to reduce the risk to the aircrew. Failure to completely
institute a systematic "in-service" data acquisition and analysis results in
the loss of valuable information, introduces bias into the overall ,Iata system,
and compromises the safety of the aircrew.

The issuance of this guide is an upgrade to the present requirements which
require all aircrew life support equipment employed during aircraft mishaps be
subjected to a systematic inspection and reporting of the inspection to (1)
fully document the conditions of use, (2) identify and catalogue the damage to
the equipment, (3) identify and document all injuries to the aircrew, (4)
comparison of the injuries under varying conditions, (5) comparison of the
damage patterns to the injury patterns under comparable conditions, and (6)
determine the performance of the life support equipment under operational,
emergency, survival, and rescue conditions for which it was intended.

To accomplish the detailed inspections required, Phase III inspections may
be deemed necessary by the engineering evaluator. If this is necessary,
instructions will be provided under separate cover with appropriate accc'inting
information, procedures for packing and shipping, and the destination for
shipment. The receipt of the equipment will be acknowledged using a form
letter which will contain the date received, projected response time for the
inspection and the procedures which will be used in the inspection. The
results of the Phase III inspection will be provided to the engineering evali-
ator and would become available in specific cases to others.

Documentation of the mishap and the equipment is vital to a systematic
investigation. The mapping of the mishap area is vital with the notation of
the location of each item of life support and survival equipment. The equipment
should be tagged, photographed, and recorded. It is suggested that 8 X 10
color photographs be used to most effectively indicate the damage, abuse, or
strains on the equipment. These photographs should be clearly focused with
notations on the reverse side as to the mishap, date, equipment, suspected
damage, and interactions suspected from your investigation. Line drawings,
sketches, and diagrams should be used liberally to enhance the photographic
documentation and writing to support your theories, hypotheses, and analyses
of the mishap. Additionally, record and present all data as accurately and
completely as possible citing the source of the information. If you have no
clear hypothesis as to the interactions and causal relationships of the mishap,
do not worry, it takes a detachment and large amount of background data at times
to form an impression. Your impressions are welcomed!
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GE I[-RAL WD K SHEF.1

1. Data required for all life support equipmecnt.

A. Date of Accident_______ ___ Accident Ii. .

B. Type of Aircraft__________ BureauNo______

C. Location of Acdn ____ ___ _

D. Ejection Attempted: Yes_______ N~o_______

E. Ejection Accomplished: Yes______ No______

1. Altitude at Ejection_______________

2. Airspeed at Ejection________________________

3. Attitude at Ejection________________________

4. Ejection Seat M-'anufacturer____ ____________________

5. Ejection Seat Serial Nuniber___________

6. Ejectee's Crew Station__________ ___

7. Parachute___________________ _________

8. Survival Kit__________ _________ _______

9. Reported Winds Aloft in Ejection Area_______________

10. Landing Site Type___________ ____________

11. Air Temperature Aloft in Ejection Area______________

12. Water Temperature in Landing Area__________________

13. Estimated Time in the Water___ ________________

F. Aircraft Crashed: Yes - -_____ No________

I. Altitude of Crash Site_____ __ _____

2. Estimated Impact Airspeed________ ____

3. Estimated Impact Attd___ _ ______

4. Impact SiteTye_________

5. Wind Conditions at Impact Site

G. Aircrew Injured: Yes NO

1. Injuries Sustained were: Fatal Nonfatal

2. Summ~ary of All Reported Injuries

J.hUIG PG M&AM-NT Fl"Q
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3. Specific InjurIes t(,:

a. Head Area Fracture:: Ye. _ _

(1) Location

(2) Description

b. Neck Area Fractures: Yes No_

(1) Location

(2) Description

c. Vertebral Column Fracture: Yes_ No

(1) Location

(2) Description

d. Appendicular Skeleton Fractures (e.g. Arm/Leg): Yes No

(1) Location

(2) Description

e. Torso Area Fractures: Yes No

(1) Location

(2) Description

F. Vertebral Column Strain/Sprain: Yes No

(1) Location

(2) Description

g. Appendicular Skeleton Strain/Sprain: Yes No

(1) Location

(2) Description

NOTE: When describing injuries use anatomical landmarks to describe the injury

location and describe how the injury was determined.

11. Personal Data of Aircrew.

A. Age

B. Sex

C. Blood Type

D. Anthropometric Data:

1. Height _ __
2. Weight

3. Sitting Height_

4. Neck Circumference

5. Cervical Length (CI through C7)

6. Head Circumference--- --- --
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I Q Buttock Leg Length . . ... . . . . . .

10. Chest Wall Circumference

I 1]. Shoulder Height _

rVTE" Record all the anthropometric measur,-ments in consistent units and note

which units used, also the source of the anthropometic data. This i nfor-
10',.io is usetul in retrospective analysis of the mishap and dynamic

irterictions of the airc rew.
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APPENDIX B

SURVIVAL VEST (SV-2) WORK SHEET

I. Phase I Non-Destructive Inspection

A. Survival Vest:

1. Manufacturer

2. Date of Manufacture

3. Model

4. Lot Number

5. Serial Number

6. Was the survival vest recovered? Yes No

7. Was the survival vest damaged? Yes No (If Yes,
describe the damage using words, drawings, and photographs.)

8. Was the survival vest recovered with the ai..-rew? Yes

No__ (If no, describe why the survival vest was not recovered.)

9. List effective aircrew changes incorporated on survival vest with
dates, locations, and person modifying vest.

10. Was the survival vest discarded? Yes No (If yes, was it
deliberately or inadvertently discarded by aircrew, rescuers, or
others. Describe the details why and where discarded.)

11. Was the survival vest part of the torso harness (e.g., integrated

with the torso harness)? Yes No (If yes, give the
date, location, and persons performing the modifications.)

12. Were the attachments to the torso harness intact? Yes No

13. Was the survival vest damaged during the survival phase? Yes

No (If yes, describe fully.)

14. Was the survival vest damaged during the rescue phase? Yes

No (If yes, describe how, when and under what conditions.)

15. Was the survival vest damaged after the recovery phase? Yes_ __

No (If yes, describe the location, type of damage, under
what conditions did the damage occur.)

16. Did the survival vest remain intact during the dynamic egress

(ejection) phase of the mishap? Yes No (If no,
describe when did the aircrew note that damage had occurred. Did
the failure degrade the egress, survival, or rescue? Describe
fully and in detail the problems and how it degraded the egress,
survival or rescue.)
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17. Were there modifications to the basic survival vest? Yes

No (If yes, describe the modifications in detail, illustrate
the modifications using line drawings, and photographs. Give the
date and location when and where the modifications occurred.)

18. Were these modifications authorized? Yes No (If yes,
cite the date of authorization, source, and individual authorizing
the modification.)
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Survival Vest Contents

Record a detailed inventory of all authorized and unauthorized items contained
in the survival vest. For each item, list its date of manufacture, manufacturer,
lot and serial number, and its location in the survival vest. For non-standard
items, list the re'.tionale for having the items in the survival vest.
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APPENDIX C

SURVIVAL VEST (SV-2) WORK SHEET

I. Phase II Non-Destructive Laboratory Inspection

A. Evaluate all data obtained from Phase I inspection, plus additional
general mishap information.

1. Shipped from:

2. Date shipped:

3. Date received:

B. Inspection Procedures

1. Microscopic inspection of the strained or torn (cut) fabric, seams,
and stitching, both externally and internally. This inspection
may be performed using natural, coherent, or other light sources
as required to determine the damage to the material.

2. Other non-destructive inspections may be conducted if warranted
by a review of the circumstances associated with its usage.
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APPENDIX D

SURVIVAL VEST (SV-2) WORK SHEET

I. Phase III Destructive Laboratory Inspection (as determined by the engineer-
ing investigator/evaluator).

A. Evaluate and review all findings from Phase I and II inspections and
correlate the data with all other mishap findings prior to further
inspection.

B. Other procedures and techniques which may be required are:

1. Duplication of equipment damage using windblast or impact testing.

2. Duplication of equipment damage using static dynamic load test
equipment.

3. Micro-analytical techniques to assess the failure points for damage
prior to the mishap which contributed to failure.
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Aircrew Life Support Systems (ALSS)

Post Emergency Usage Guides

Part V: Integrated Torso Harness (MA-2)

INTRODUCTION

Torso harnesses are designed to provide restraint during flight in tactical
aircraft, restraint and attachment to the ejection system, and attachment to
the parachute and survival kit upon ejection. The torso harness has been modi-
fied to incorporate the storage functions of the survival vest (Aircrew Change
ACC-380) for survival equipment. To enhance aircrew body position and restraint
during dynamic events of parachute deployment, emergency egress, and air combat,
cinch straps have been added (ACC-422) to the torso harness and will maintain
the riser connectors (Koch quick release fittings) in position.

Currently, the torso harness has been discussed as a problem during
negative G conditions as not providing adequate restraint. During the modifica-
tion of the harnesses to accommodate ACC-422, it was identified that many
harnesses were improperly fitted during initial issue. The interactions of the
man and the torso harness during various dynamic events are virtually unknown.
Injuries may result to various body areas either directly or indirectly being
induced for force distribution. To improve the data derived from each mishap
and to improve the restraint system, it is necessary to improve the understanding
of dynamic interactions, fit, load distribution, and the torso harness during
the dynamics of aircraft mishaps and the injuries which occur. To obtain the
detailed information through a thorough investigation and recording of data
derived from each mishap is essential to provide the data base required for
statistical and engineering analysis of mishaps and dynamic sequences which occur
within various naval aviation communities and define the interactions which occur
in a particular mishap. It is necessary to have accurate information to define
and standardize the data analysis of each aircraft mishap. To accomplish this,
it is necessary to use a systematic analytical approach for the initial acquisi-
tion process during a mishap investigation to provide accurate data for
engineering evaluation for the life support equipment.

Each item of equipment must be inspected in detail and the results of the
inspection recorded fully regardless of the aircrew's injury/lack of injury or
even if the item was used. This systematic approach to gathering data provides
the informative base required to allow continuing equipment evaluation and
appraisal, its performance and interactions before, during, and following a
mishap. Long-term systematic analysis will clarify interactions, injury and
equipment association, potential causal relationships, and suggest directions
for future development of life support and survival equipment.
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To ensure systematic inspection of aircrew equipment, this guide for the
torso harness is part of a continuing series of 1rocedures designed to enhance
the data gathering process. The first step in a systematic investigation is to
document the conditions and circumstances of the ishap, the equipment available
and used during the mishap, circumstances of the equipment's use, damage and
abuse of the equipment prior to, during, and subsequent to the mishap, egress,
survival, and rescue, damage patterns to the equipment, injuries to the aircrew,
injury patterns on the aircrew, and relationships of the injury and damage
patterns. Complete documentation of each of the above are necessary and can
contribute to the understanding of the dynamic behavior of life support equip-
ment during all phases of the mishap. Non-destructive inspection techniques
are the first step of this systematic analysis. It provides desired data to
the investigator while retaining the equipment intact. Despite the focus on
and interest in the identification and documentation of damage and injury to
the wearer, a critical need exists for an equally careful identification and
documentation of lack of damage or injury to the wearer. This information aids
in identifying those conditions for which the equipment performs satisfactorily
and helps to put the damage and injuries into proper perspective. From this
data, equipment interactions and performance can be assessed and requirements
can be defined or redefined for future equipment development or modifications
which are designed to reduce the likelihood of increased risk, or increasing
the existing risk, injury severity, or frequency for the aircrew. An improved
understanding of the conditions of equipment usage will provide guidelines for
the conditions which should be used when equipment is tested and evaluated in
the future.

To define the environment in which the torso harness is used and exposed
to, it is necessary to assess the effects upon (1) user safety, (2) integrity
of the equipment during the dynamics of the mishap, and (3) functional perfor-
mance in providing survival items required by the aircrew. All torso harnesses
involved in mishaps shall be inspected using Non-Destructive Inspection
Techniques (Phase I). If conditions arise or unusual behavior is identified
by the investigator, further inspection shall be conducted in greater detail
using Non-Destructive Inspection Techniques (Phase II) which are enhanced
visual techniques. Should the engineering evaluator require further information
on particular mishap because of malfunction, damage, or injury, provision will be
made for Destructive Inspection Techniques (Phase III) to provide the requested
data.

This guide provides the basic information requested for Phase I and II
inspections. Included are worksheet formats which should be filled out to
assure gathering of all supporting information required for the mishap investi-
gation and post-mishap analysis. This information will assist in determination
of the requirements of further inspection of the equipment and how that
inspection shall be conducted. The information contained in these inspection
worksheets (1) will be combined with all available data gathered from other
mishap investigations and during equipment test and evaluation for engineering
evaluation, (2) will be available to the investigating medical officer for use
in preparation of the mishap report, and (3) will be employed to update design,
test and evaluation criteria, and quality assurance/assessment standards for
life support and survival equipment.
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The procedures in this guide are a development for the updating of the
investigating and reporting implemented by OPNAVINST 3750.6 (se:ries) that
require the systematic gathering, reportinq, and analysis of mishap data to
improve safety and to reduce the risk to the aircrew. Failure to completely
institute a systematic "in-service" data acquisition and analysis results ill
the loss of valuable information, introduces bias into the overall data system,
and compromises the safety of the aircrew.

The issuance of this guide is an update to the nearest requirements which
require all aircrew life support equipment employed during aircraft mishaps be
subjected to a systematic inspection and reporting of the inspection to (1) fully
document the conditions of use, (2) identify and catalogue the damage to the
equipment, (3) identify and document all injuries to the aircrew, (4) comparison
of the damage under varying conditions, (5) comparison of the injuries under
varying conditions, (6) comparison of the damage patterns to the injury patterns
under comparable conditions, and (7) determine the performance of the life
support equipment under operational, emergency, survival, and rescue conditions
for which it was intended.

To accomplish the detailed inspections required, Phase III inspections may
be deemed necessary by the engineering evaluator. If this is necessary,
instructions will be provided under separate cover with appropriate accounting
information, procedures for packing and shipping, and the destination for
shipment. The receipt of the equipment will be acknowledged using a form
letter which will contain the date received, projected response time for the
inspection, and the procedures which will be used in the inspection. The results
of the Phase Ill inspection will be provided to the engineering evaluator and
would become available in specific cases to others.

Documentation of the mishap and the equipment is vital to a systematic
investigation. The mapping of the mishap area is vital with the notation of
the location of each item of life support and survival equipment. The equipment
should be tagged, photographed, and recorded. It is suggested that S x 10
color photographs be used to most effectively indicate the damage, abuse, or
strains on the equipment. These photographs should be clearly focused with
notations on the reverse side as to the mishap, date, equipment, suspected
damage, and interactions suspected from your investigation. Line drawings,
sketches, and diagrams should be used liberally to enhance the photographic
documentation and writing to support your theories, hypotheses, and analyses
of the mishap. Additionally, record and present all data as accurately and
completely as possible citing the source of the information. If you have no
clear hypothesis as to the interactions and causal relationships of the mishap,
do not worry, it takes a detachment and large amount of background data at times
to form an impression. Your impressions are welcome!
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GL;, X"F1W: SH'

* i: r -<:]ulred for all life support equipr7hent.

' e -, f Accident A, cide'nt I .[. , .

of Aircraft 

I.. -cation of Accident

D. Ejection Attempted: Yes_ _ _ o

E. Ejection Accomplished: Yes_ _ _ o

1. Altitude at Ejection

2. Airspeed at Ejection

3. Attitude at Ejection

4. Ejection Seat Manufacturer

5. Ejection Seat Serial Number

6. Ejectee's Crew Station

7. Parachute

8. Survival Kit-

9. Reported Winds Aloft in Ejection Ar__a

10. Landing Site Type

11. Air Temperature Aloft in Ejection Area

12. Water Temperature in Landing Area __ ___ ___

13. Estimated Time in the Water_

F. Aircraft Crashed: Yes No

1. Altitude of Crash Site

2. Estimated Impact Airspeed

3. Estimated Impact Attitude

4. Impact Site Type __ ___

5. Wind Conditions at Impact Site

G. Aircrew Injured: Yes K

I. Injuries Sustained were: Fatal Nonfatal

2. Summary of All Reported Injurie,
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3. Spec If ic I]rj Uf-' C :

a. Head Area Fracture>: Co ____

(.1) Location__________ ___

(2) Description_ _ ___ _ _______________

h. Neck Area Fractures: Yes_______ No______

(1) Location__ _________ ___ _____

(2) Description _________________________

c. Vertebral Column Fracture: YesNo

(1) Location_________________

(2) Description ______________________

d. Appendicular Skeleton Fractures (e.g. Arm/Leg): Yes- NO_ _

(1) Location__________________________

(2) Description_________________________

e. Torso Area Fractures: Yes_____ No______

(W Location__________________________

(2) Description__________________________

F. Vertebral Column Strain/Sprain: Yes____ No ___

(1) Location_________________________

(2) Description__________________________

g. Appendicular Skeleton Strain/Sprain: Yes_ __ No_ __

(1) Location__________________________

(2) Description__________________________

NOTE: When describing injuries use anatomical landmarks to describe the injury
location and describe how the injury was determined.

11. Personal Data of Aircrew.

A. Age

B. sex

C. Blood Type____________________________

D. Anthropometric Data:

I. He igh t_______ ________________ __

2. Weight_ __ _______ _______ _

3. Sitting Height____________ _____

4. Neck Circumference_________ ___

5. Cervical Length (Cl through C)___ ____

6. Hea d C irc umf erence_______
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F, Buttoc k Pop i ited I[ rth

9. Buttock L eg L eng t h___

10. C he st Wa11 C irc umf erenc e______

I1. Shou)l)der Hih __ _____

R~L ecor' all the anthropornetric Measurements in consistent units and note
wHich units. used, also the source of the anthropometic data. This infor-
rnItion is useiul in retrospective analysis of the mishap and dynamic
interdictions of thei aircrew.
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APPENDIX B

gINTEGRATED TORSO HARNESS (MA-2) WORK SHEET

I. Phase I Non-Destructive Inspection

A. Torso Harness:

1. Manufacturer

2. Date of Manufacture

3. Model

4. Lot Number

5. Serial Number

6. Was the torso harness recovered? Yes No

7. Was the torso harness damaged? Yes No (If yes, de-
scribe the damage using words, drawings, and photographs.)

8. List incorporated aircrew changes on torso harness, dates of incor-
poration, location and person performing identification.

9. Was the torso harness recovered with the aircrew? Yes

No (If no, describe why the torso harness was not recovered.)

10. Was the torso harness discarded? Yes No (If yes, was
it deliberately or inadvertently discarded by aircrew, rescuers, or
others. Describe the details of when and why discarded.)

11. Were the torso harness attachments intact? Yes_ No (If
no, describe the damage fully.)

12. Was the torso harness damaged during the egress phase? Yes

No (If yes, describe fully.)

13. Was the torso harness damaged during the survival phase? Yes __

No (If yes, describe fully.)

14. Was the torso harness damaged during the rescue phase? Yes

No (If yes, describe how, where, and under what conditions.)

15. Was the torso harness damaged after the recovery phase? Yes_

No (If yes, describe the location, type of damage, under what
conditions the damage occurred.)

16. Did the torso harness remain intact during the dynamic egress

(ejection) phase of the mishap? Yes No (If no, describe
when the aircrew noted damage. Did the failure degrade egress,
survival, or rescue? Describe fully, in detail, the problems and
how egress, survival or rescue was degraded.)
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17. Were there any modifications to the torso harness? Yes

No (If yes, describe the modifications using line drawings
and photographs. Give the date and location of when and where
modification occurred.)

18. Were these modifications authorized? Yes No (If yes,
cite the date of authorization, source, and individual authorizing
the modification.)
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APPENDIX C

INTEGRATED TORSO HARNESS (MA-2) WORK SHEET

I. Phase II Non-Destructive Laboratory Inspection

A. Evaluate all data obtained from Phase I inspection plus additional
general mishap information.

1. Shipped from:

2. Date shipped:

3. Date received:

B. Inspection Procedures

1. Microscopic inspection of strained or torn (cut) fabric, seams and
stitching, both externally and internally. This inspection may be
performed using natural, coherent or other light sources as required
to determine the damage to the material.

2. Other non-destructive inspection may be conducted if warranted by a
review of the circumstances associated with its usage.
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APPENDIX D

INTEGRATED TORSO HARNESS (MA-2) WORK SHEET

I. Phase III Destructive Laboratory Inspection (as determined by the engineer-
ing investigation/evaluation).

A. Evaluate and review all findings from Phase I and II inspections,
correlate the data with all other mishap findings prior to further
inspection.

B. Other procedures and techniques which may be required are:

1. Duplication of equipment damage using windblast or impact testing.

2. Duplication of equipment damage using static and dynamic load test
coluipment.

3. Micro-analytical techniques to assess the failure points for damage
prior to mishap which contributed to failure.

i 2-157-gECjNG pAIAM -NOT F1 AD



Aircrew Life Support Equipment Post-Usage
Investigation/Reportage Generic

Decision Tree
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APPENDIX A

NECK INJURY CASES DATA
(PART I)
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APPENDIX A PART I

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORTED

SUSTAINED SEVERE "EJECTION ASSOCIATED" NECK INJURIES
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER R'SER
FIRING ED LOCATION

ESCAPE CONTROL CON AT
INITIATION HANDLE ESCAPE SC OUS RODY SKULL SYSTEM PARACHUTE SURFACE

METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT
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A PART I
CONCERNING EJECTEES REPORTED TO HAVE

ASSOCIATED" NECK INJURIES
GH 31 DECEMBER 1979

RISER
LOCATION

AT
SYSTEM PARACHUTE SURFACE

MALFUNCTION OPINING CONTACT

CrGENERALCOMMENTS NOTES

2

01

0.1

0A o

z U

A. A.

z,

TWO CURVED GROOVES ON INS IDE L EFT SIDE
OF SEAT BUCKET PRODUCED BY SCREWS ON SUR
VIVAL KIT"
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APPENDIX A PART I (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT

SUSTAINED SEVERE "EJECTION ASSOCIATED" NECK INJURIES
1 JANUARY 1969 THROUGH 31 DECEMBER 1979
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t' 1) AT(I
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I (Continued)
NCERNING EJECTEES REPORTED TO HAVE
SSOCIATED" NECK INJURIES

H 31 DECEMBER 1979

RISER
LO CATION

AT

SVSTEM PARACE"UIE SURFACE

MALI LINTION OPENING CONTACT

GENERAL
I COMMENTS NOTES

z
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z

r

I- I O!

311

HELMET WHEN RECOVERED. HAD LARGE HEMI
SPHERICAL CRACK AND SEVERAL RADIATING
CRACRS CRACK PATTRRN SIMILAR TO CONTOUR

2. OF THE SEATS BROKEN FIRING MECHANISM

COVER PARACHUTE SUSPENSION LINES REVEAE

4,- 2 ED SLACK STAINS ON SEVERAL INCLUDING A0 B ROKEN ONE

I AIRCRAFT ERPLODED AND BROKE APART AFTER

IIMPACTING RAMP IN NOSE HIGH ATTITUDE
LARGE BURNING SECTION OP FUSELAGE CON
TINUED UP DECK RIO EJECTED AT RAMP IMPACT
PILOT INJURED SUBJECTI SHORTLY THEREAFTER
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APPENDIX A PART I (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT

SUSTAINED SEVERE "EJECTION ASSOCIATED" NECK INJURIES
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIRING ED LOCATION

ESCAPIE CONTROL C ON A T
ITIATION HANDLE ESCAPE SCIOUS BODY SKULL SYSTEM PARACHUTE SURFACE

METHD USED CONDITIONS HELMET NJESS MANEUVER POSITION INJURIES AFUNT ETN OPENING CONTACT
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T I (Continued)
ONCERNING EJECTEES REPORTED TO HAVE
ASSOCIATED" NECK INJURIES
GH 31 DECEMBER 1979

RISER

LOCATION
AT

SYSTEM PARACHUTE SURFACE
MALFUNC TION OPENING CONTACT

-~OG - .GNERAL
COMMENTS NOTES
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APPENDIX A PART I (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORTE
SUSTAINED SEVERE "EJECTION ASSOCIATED" NECK INJURIES

1 JANUARY 1969 THROUGH 31 DECEMBER 1979
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ESCAPE C ONTROL C ON AT
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PART I (Continued)
A CONCERNING EJECTEES REPORTED TO HAVE

K)N ASSOCIATED- NECK INJURIES
ROUGH 31 DECEMBER 1979

RISER
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AT

SY"TEM PARACHUTE SURFACE
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APPENDIX A PART I (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT

SUSTAINED SEVERE "EJECTION ASSOCIATED" NECK INJURIES

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIRING [EDLOCATION

ESCAPE CONTROL CON AT
INITIATION HANDLE ESCAPE SCIOUS BODY SKULL SYSTEM PARACHUT[ SU. A(A
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I (Continued)
NCERNING EJECTEES REPORTED TO HAVE
SSOCIATED" NECK INJURIES

31 DECEMBER 1979
4
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SYSTEM PARACH4UTE SURFACE
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APPENDIX A

NECK INJURY CASES DATA
(PART II)
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APPENDIX A PART II
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT!

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK I
1 JANUARY 1969 THROUGH 31 DECEMBER 1979
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ENDIX A PART II
DATA CONCERNING EJECTEES REPORTED TO HAVE
MATE) "EJECTION ASSOCIATED" NECK INJURIES
THROUGH 31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOR
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NE4

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FIRING ED LOCATION

ESCAPE CONTROL CON IAT

INITIATION HANDLE ESCAPE SCIOUS BOOY SEUL SYSTEM PARACHUTE SURFACE
METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT

CASE

REF

z Zz 0 0 i Z

S0- - t

° II -z C < "0
0' , z - -05 Cz

5RR,

U- z

0

1431 4

-

0I i



(Continued)
CERNING EJECTEES REPORTED TO HAVE
ECTION ASSOCIATED" NECK INJURIES
31 DECEMBER 1979
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APPENDIX A PART II (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORTED

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK IM
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

FIRING El) OQ A, I~
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T II (Continued)
:ONCERNING EJECTEES REPORTED TO HAVE
'EJECTION ASSOCIATED" NECK INJURIES
GH 31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

AL TER RISER

FIRING ED LOCATION
ESCAPE CONTROL CON Al

INITIATION HANDLE E; CAPE SCIOUS BODY SKULL SYSTEM PARACHUTE SURFACE
METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT
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ART 11 (Continued)
A CONCERNING EJECTEES REPORTED TO HAVE

"EJECTION ASSOCIATED" NECK INJURIES
0OUGH 31 DECEMBER 1979
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COM MENTS NOTES
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APPENDIX A PART II (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPC

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NE,
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIRING ED LOCAT I(N

ESCAPE CONTROL CON ATI
INITIATION HANDLE ESCAPE SCSUS 86, SPULL YTEIM PARACHUTE SVJRFACI

MeTHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJUE 5 MA I CN( TION OPENING COTACT
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T 11 (Continued)
ONCERNING EJECTEES REPORTED TO HAVE

'EJECTION ASSOCIATED" NECK INJURIES
OH 31 DECEMBER 1979
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APPENDIX A PART II
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOR

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECI
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISI k>
FIR" LL OCA T WN

ESCAPE CONTROL CON A I
INITIATION HANDLE ESCAPE SCIOUS BODY Si t L SYSTEM PARAC'UTI 5U" 1 .A l

METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURII S MALFUNCIION OPINING '1ONIAC

CASE
REF
NO.,

0

t 42 3c

-D 0 20

0 '0 -i Z 0i -u 0
-4 4 4

> 2 44

E t:

> .OL 00 L, I

a It a

I lET

106

4 4

I - -4

4 a z ,

4 0
o

... I-

I U

° U:

0

S -0
S -. -



-DIX A PART II
TA CONCERNING EJECTEES REPORTED TO HAVE
TE) "EJECTION ASSOCIATED" NECK INJURIES

tROUGH 31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORTEC

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK IN
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FIRING ED LOCATIO
ESCAPE CONTROL CON AT

*ETIATI)N HANDLE ESCAPE SCIOUS BODY SKULL SYSTEM PARACHUTE SURFA(.I

METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPINING CONTACI
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PART 11 (Continued)
A CONCERNING EJECTEES REPORTED TO HAVE
0) "EJECTION ASSOCIATED" NECK INJURIES
kOUGH 31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT-
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK I

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FIRING ED LOCATION

ESCAPE CONTROL CON ATINITIATION HANDLE ESCAFf SCAOUS ROOT SKULL SYSTEM PARACHUTE SURFACE
ETHOID USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT
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PART II (Continued)
ATA CONCERNING EJECTEES REPORTED TO HAVE

TE) "EJECTION ASSOCIATED" NECK INJURIES
THROUGH 31 DECEMBER 1979

RISER
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AT
SKULL SySTEM PARACHUTE SURFACE

INJURIE. MALFUNCTION OPENING CONTACT
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORI

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECI
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIRING ED I OCATION

ESCAPE C ONTROL C ON AT
INITIATION HANDLE ESCAPE SC BODY SKULL SYSTEM PARACHUTE SURFACE

MOS ANEUVER POSITION INJURIE S MLU TIN CONTACT
METHOD USED CONDITIONS HELMET NESS MAEVR PSTO NUIS MALFUNCTION OPENING COTT
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II (Continued)
NCERNING EJECTEES REPORTED TO HAVE

JECTION ASSOCIATED" NECK INJURIES
H 31 DECEMBER 1979
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SYSTEM PARACHUTE SURFACE
MALFUNCTION OPENING CONTACT
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00

2 2N PNNN V21N AALANSATS PR

2 2a SHC NC{ W- U FH

0 x

-O 0 L

-' u (0 x I

z S~ ~ z 0

>I. 0 A. 00 (A

0 > A t

NOSE WHEEL SHEARED WHEN IT STRUC K ARRESTING

G EAR HOUSING

2-195

-. , - -- . . 7, -.



AD-L 3 834 AIRCREW AUTOMATED ESCAPE SYSTEMS (AAES) IN-SERVICE .345
SUJPPORT ACTIVT WASHINOTON DC C W STOKEAEDAAASE T A A LWAOSEN .ERN

UNOASIFID 05NOV 83 NAVWESA- 83 VTL- 2/ /3

Eon~~hhE



111111.25 _L11I4 _L6___

MI RA OP R SO1 I1 I ON ItI Ch 5. HFI



APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJE( TEES REPOR
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NEC

.1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIRING ED I OCATIOFN

ESCAPE C ONTROL CO0N AT
INITIATION HANDLE ESCAPE SCIOUS BODY SKUEL SYSTEM PARACHUTE SURFACE
METHOD USED CONDITIONS HELMET NESS MANEUVE POSITION INURIES F, MAIFUNCTION OPENING CONTACT
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(Continued)
ERNING EJECTEES REPORTED TO HAVE

CTION ASSOCIATED" NECK INJURIES
31 DECEMBER 1979

L OCATIO N
AT

XTEAA PARAC MUTE SURFACE
TION OPENING CONTACT

GENERAL
COMMENTSINOTES
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOI
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NEC

1 JANUARY 1969 THROUGH 31 DECEMBER 1379

ALTER RISER
FIRING ED LOCATION

ESCAPE C ONTROL CON AT
INITIATION HANDLE ESCAPE SCIOUS BODY SkULL SYSTEM PARACHUTE SURFACE
METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT
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RT II (Continued)
CONCERNING EJECTEES REPORTED TO HAVE
"EJECTION ASSOCIATED" NECK INJURIES

UGH 31 DECEMBER 1979

RISER
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AT
SYSTEM PARACHUTE SURFACE

S MALFUNCTION OPENING CONTACT
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOR
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NEC4

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIR NG ED LOCATION

ESCAPE CONTROL C ON AT

INITIATION HANDLE ESCAPE SCIOUS BODY SKULL SYSTEM PARACHUTE SURFACE
METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT
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inued)
IING EJECTEES REPORTED TO HAVE
;N ASSOCIATED" NECK INJURIES
CEMBER 1979
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PARACHUTE SURFACE
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APPENDIX A PART 11 (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORI

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECI
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIRING ED LOCATION

ESCAPE CONTROL C ON AT
INI TIATIO N HANDLE "SC APE SC IOUs 8ODY SKULL SYSTEM PARACHUTE SURFACE

ME THOD USED CONDITIONS HELMET NESS MANEUVER IPOSITION I NJURIES MALFUNCTION OPENING CONT7ACT
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I1 (Continued)
NCERNING EJECTEES REPORTED TO HAVE
IECTION ASSOCIATED" NECK INJURIES
1 31 DECEMBER 1979

RISER
LOCATION
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SYSTEM PARACHUTE SURFACE

IALFUNCTION OPENING CONTACT

GENERALCOMMENTSINOTES
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APPENDIX A PART II

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOW

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECI
1 JANUARY 1969 THROUGH 31 DECEMBER 1979-ll 'r - -..

ALT RSE

FIRING LOCATION
ESCAPE CONTROL CON A T

INITIATION HANOLE ESCAPE SC#OUS RO' $"U" SYSTEM PARACHUTt SURFACE

METHOD USED CONOITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONTACT
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iDIX A PART II
.TA CONCERNING EJECTEES REPORTED TO HAVE

LTE) "EJECTION ASSOCIATED" NECK INJURIES
HROUGH 31 DECEMBER 1979

RISER
LOCATION

AT

SKULL SYSTEM PARACHUTE SURFACE
INJURIES MALFUNCTION OPENING CONTACT
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES RE

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NJ
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FIRING ED LOCATION

ESCAPE CONTROL CON AT

INITIATION HANDLE ESCAPE SCIOUS BODY SKULL SYSTEM PARACHUTE SURFACE

METHOD USED CONDITIONS HELMET NESS MANEUVER POSITION INJURIES MALFUNCTION OPENING CONIACT
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ntinued)
RNING EJECTEES REPORTED TO HAVE
I ON ! SSOCIATED" NECK INJURIES

DECEMBER 1979

RISER
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AT
PARACHUTE SURFACE

N OPENING CONTACT
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APPENDIX A PART II (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOF"

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NEC

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER 7RIS 1
FI GLOCATITJN

ESCAPE CONTROL CON AT
dIT tATION HANDLE ESCAPE SC IOUs BOD, SKULL SYSTEM PARACHUTE SURFACE
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ART II (Continued)
CONCERNING EJECTEES REPORTED TO HAVE
"EJECTION ASSOCIATED" NECK INJURIES

UGH 31 DECEMBER 1979
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APPENDIX A PART 11 (Continued)
GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOF

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NEC
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FIIGEIT LOCATION
ESCAPE CONTROL CON AT

odffA4TFON HANDLE ESCAPE SCR)0US BODY SKULL SYSTEIT PARACHUTE SURFACE
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II (Continued)
NCERNING EJECTEES REPORTED TO HAVE
ECTION ASSOCIATED" NECK INJURIES
31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

- - - - ALTER RISER
FIRfNG ED LOCATION

ESCAPE CONTROL CON 
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11 (Continued)

NCERNING EJECTEES REPORTED TO HAVE
ECTION ASSOCIATED" NECK INJURIES

H 31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPO
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NE

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FR G ED LOCATION
ESCAPE C = l CON AT
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FRT II (Continued)
.CONCERNING EJECTEES REPORTED TO HAVE

"EJECTION ASSOCIATED" NECK INJURIES
PUGH 31 DECEMBER 1979

RISER
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPO

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NEI
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER TiSER
ED LOCATWON

ESCAPE CONTRuOL CON AT
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II (Continued)
DNCERNING EJECTEES REPORTED TO HAVE
EJECTION ASSOCIATED" NECK INJURIES
;H 31 DECEMBER 1979
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APPENDIX A PART II (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORTE

SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK I
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER

FIRiNG EDAT

ESCAPE CONTROL CON

INITIATION HANDLE ESCAPE SCIOUS RODY SKULL SYSTEM PARACHUTE SURFACE

METHOD USED CONDITIONS HELMET NESS MANEUVEA POSITION INJURIES MALFUNCTION OPENING CONTACT
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)ART 11 (Continued)
I-A CONCERNING EJECTEES REPORTED TO HAVE
7E) "EJECTION ASSOCIATED" NECK INJURIES
IROUGH 31 DECEMBER 1979
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APPENDIX A PART 11 (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPOR
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

ALTER RISER
FIR..N. ED LCIA TI0O,
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A PART II (Continued)

DATA CONCERNING EJECTEES REPORTED TO HAVE
ATE) "EJECTION ASSOCIATED" NECK INJURIES
THROUGH 31 DECEMBER 1979
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APPENDIX A PART 11 (Continued)

GENERAL TABULAR COMPILATION OF DATA CONCERNING EJECTEES REPORT
SUSTAINED SPRAIN/STRAIN (MODERATE) "EJECTION ASSOCIATED" NECK

1 JANUARY 1969 THROUGH 31 DECEMBER 1979

- - 1 ALTER -

FIRING ID LOCATION
ESCAPE CONTROL I. A AT

INIIIATION HANDLE ESCAPE S(CDUS BOT ~SISTEM PARACHUTE SURFACE
METHOD USED CONDITIONS TEL %f r NE SS MANE u f OSITION INJURIES MALFUNG ION OPENING CONTACT

4 r

?U .0 2 9 1 c U

I C - 4

z 2 ~~4
0. z

0  
44 mI -~

LH A

1290I

199_-.-i I-



11 (Continued)

ONCERNING EJECTEES REPORTED TO HAVE

EJECTION ASSOCIATED" NECK INJURIES
H 31 DECEMBER 1979
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APPENDIX A, PART III
IN-FLIGHT (I.E., NON-EJECTION, NON-BAILOUT, NON-CRASH,

NON-LANDING) SUSTAINED NECK INJURIES AMONG U.S. NAVY
AIRCREW WHILE STRAPPED IN SEAT

1 JANUARY 1969 THROUGH MID-1982

#1 INCIDENT

MODEL: F004J

STATUS: NFO. MINOR INJURY.

1ST INJURY: POSTERIOR NECK, STRAIN, 1 OR MORE LOST WORK DAYS
CAUSE(S): 1) G FORCES.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

DURING DIVE BOMBING RUN, THE PILOT INADVERTENTLY ACTUATED NOSE GEAR STEERING VICE
ORDNANCE RELEASE BUTTON. THE PILOT REALIZED HIS MISTAKE AND ACTUATED CORRECT
BUTTON BUT CONSIDERABLE ALTITUDE HAD BEEN LOST. AT 21C FEET, THE RIO TOLD PILOT TO
"PULL OUT". HE EXECUTED A 9 G PULL OUT. THE RIO SUSTAINED A CERVICAL AND LUMBAR
STRAIN WHEN INERTIA REEL LOCKED AND STOPPED HIS FORWARD MOTION.

#2 INCIDENT

MODEL: FOO4N

STATUS: NFO. MINOR INJURY.

1ST INJURY: NECK, STRAIN, 1 OR MORE LOST WORK DAYS
CAUSE(S): 1) G FORCES.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

'DURING ACM ENGAGEMENT RIO SUSTAINED MINIMAL NECK INJURY AS A RESULT OF 600 KT 5 6 G TURN A 15M F7
MSL.

* INJURY: CERVICAL STRAIN

#3 INCIDENT

MODEL: FOO4J

STATUS: NFO. MINIMAL OR NO INJURY.

1ST INJURY: POSTERIOR NECK, STRAIN, LESS THAN FIRST AID NO LOST WORK DAYS
CAUSE(S): 1) G FORCES.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

'AIRCRAFT WAS INVOLVED IN A 2V1 ACM FLIGHT AND HAD COMPLETED A FORWARD QUARTER FOX 1 BOPY POSITION
WAS SUCH THAT THE RIO HAD BEEN LEANING FORWARD FOR SCOPE OBSERVATION AS THE A 4 ADVERSARY PASSED
HEAD ON, THE F 4 PILOT COMMENCED A NOSE LOW SLICE TURN IN AN ATTEMPT TO OBTAIN A REAR QUARTER FOX 2
THE RIO, WHILE ATTEMPTING TO MAINTAIN AN ERECT POSITION, LAGGED THE G FORCES, WHICH WERE SOMEWHERE
BETWEEN 5 5 G and 6.0 G. AFTER THE MANEUVER, THE RIO NOTIFIED THE PILOT OF HIS INJURY AND PILOT RETURNED
TO BASE RIO SUSTAINED MINIMAL (WHIPLASH) INJURY CAUSE WEIGHT OF HELMET AND MASK ON RiO'S HEAD
WHILE IN IMPROPER BODY POSITION FOR HIGH G MANEUVER LACK OF COORDINATION BETWEEN PILOT AND RIO CON
TRIBUTED

' INJURY RIO CERVICAL STRAIN (WHIPLASH TYPE INJURY)
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#4 FLIGHT MISHAP SEVERITY C

MODEL: T028C

STATUS: PILOT. 1 OR MORE LOST WORK DAYS.

1ST INJURY: NECK, STRAIN, 1 OR MORE LOST WORK DAYS.
CAUSE(S): 1) G FORCES.
PHASE OTHER - INCLUDES IN-FLIGHT OCCURRENCES

THE PILOT WAS ON AN IFR ROUND ROBIN AIRWAYS INST TRAINING FLIGHT AT 700028 FLIGHT WAS IN AND OUT OF

CLOUDS PILOT NOTED ICE ON WINDSCREEN AND WINGS AND REQUESTED LOWER ALTITUDE DURING DESCENT HE EN

COUNTERED FREEZING RAIN AIRCRAFT ROLLED OFF INTO A RIGHT SPIN A FEW SECONDS AFTER PILOT INITIATED SPIN

RECOVERY PROCEDURES THE AIRCRAFT AGAIN ROLLED OFF TO THE RIGHT PILOT EXPERIENCED COMPLETE DISORIEN
TATiON UNTIL OUT OF CLOUDS IN AN INVERTED NOSE DOWN POSITION NEAR THE GFOUND PILOT ROLLED UP RIGHT

AND DID A HIGH G (8 8 51 PULLOUT TO AVOID TERRAIN HIS HEAD BENT FORWARD SlATES HE BLACKED OUT AND
OVERSTRESSED THE AIRCRAFT THE PILOT HAD NOT BEEN IN FLYING STATUS FROM JANUARY 1972 UNTIL. JULY 1976
HE HAD MANY YEARS OF EXPERIENCE IN MULTI ENGINE AIRCRAFT BUT HAD JUST RECENTLY QUALIFIED IN SINGLE

ENGINES PILOT FACTORS FLIGHT INTO AN AREA OF VISIBLE MOISTURE AT AN ALTITUDE WHERE ICING SHOULD
HAVE REASONABLY BEEN EXPECTED FAILURE TO REQUEST A VECTOR BACK TO AN AREA WHERE KNOWN ACCEP
TABLE WX CONDITIONS EXISTED CONTRIBUTING CAUSE INADEQUATE WX BRIEFING

-INJURY CERVICAL MUSCLE STRAIN CAUSED BY G FORCES DURING PULLOUT FROM DIVE WITH HEAD FLEXED FOR
WARD

#5 FLIGHT RELATED MISHAP SEVERITY C

MODEL: TAOO4J

STATUS: PILOT. 1 OR MORE LOST WORK DAYS.

1ST INJURY: 6TH CERVICAL VERTEBRA, COMPRESSION INJURY WITHOUT FRACTURE. 1 OR
MORE LOST WORK DAYS.
CAUSE(S): 1) G FORCES.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

* DURING ACM TRAINING, VARYING DEGREES OF Gs WERE EXPERIENCED IN ONE MANEUVER. THE PILOT'S HEAD WAS
TURNED WHILE Gs WERE BEING APPLIED, CAUSING MAJOR INJURY TO PILOT

* INJURY - COMPRESSION PINCHED NERVE OF C 6

#6 MINOR ACCIDENT

MODEL: FO04J

STATUS: NFO. MINOR INJURY.

1STINJURY: POSTERIOR NECK, SPRAIN, 1 OR MORE LOST WORK DAYS
CAUSE(S): 1) G FORCES.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

2NDINJURY: LEFT LOWER LEG(S), CONTUSION, UNKNOWN SEVERITY
CAUSE(S): 1) CONTACT WITH INTERIOR OF AIRCRAFT.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

AIRCRAFT ENGAGED IN ACM WITH ANOTHER SQUADRON AIRCRAFT WAS OVERSTRESSED WHEN
RIO BECAME DISORIENTED AND CALLED TO THE PILOT "PULL OUT". THE PILOT BELIEVED THE
RIO HAD SEEN ANOTHER AIRCRAFT AND ATTEMPTED RECOVERY FROM A SPLIT "S" MANEUVER
AND THEREBY APPLIED EXCESSIVE G TO THE AIRCRAFT. ALTHOUGH THE PILOT AND RIO WERE
WEARING G SUITS, THEIR INJURY WAS ATTRIBUTED TO G FORCE AND POOR BODY POSITION
FAILURE OF THE RIO'S INERTIAL REEL MAY HAVE CONTRIBUTED TO HIS INJURY
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APPENDIX A, PART IV
CRASH OR HARD LANDING ASSOCIATED NECK INJURIES SUSTAINED

BY U.S. NAVY AIRCREW WHILE STRAPPED IN SEAT IN AIRCRAFT
1 JANUARY 1969 THROUGH MID-1982

#1 MINOR ACCIDENT

MODEL: TA004J

STATUS: SNA. MINIMAL OR NO INJURY

TERRAIN CRASH SITE: FLIGHT DECK.

1ST INJURY: NECK, STRAIN, LESS THAN FIRST AID NO LOST WORK DAYS
CAUSE(S): 1) IMPACT FORCE.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

2ND INJURY: LEFT SHOULDER(S), CONTUSION, LESS THAN FIRST AID NO LOST WORK DAYS
CAUSE(S): 1) RESTRAINTS (SAFETY BELT, SHOULDER HARNESS, ETC.).
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

*DURING CARQUALS STUDENT ALLOWED AIRCRAFT TO SET r._E RAPIDLY IN CLOSE AND WAS SLOW TO LSO'S
POWER CALLS AND SUBSEQUENTLY WITHOUT IN-FLIGHT ENGAGEMENT OF #1 COP RESULTED FROM LATE WAVE OFF
AND NOSE LANDING GEAR COLLAPSED ON TOUCHDOWN. STUDENT SUSTAINED A NECK SPRAIN FROM WHIPLASH AND
A BRUISED LEFT SHOULDER FROM KOCK FITTING STRIKING HIS LEFT SHOULDER. PILOT ERROR IN TECHNIQUE,

*STUDENTS INJURY: WEAK STRAIN FROM WHIPLASH AND BRUISED LEFT SHOULDER FROM KOCK FITTING.

#2 MAJOR ACCIDENT

MODEL: FO14A

STATUS: NFO. MAJOR INJURY.

TERRAIN OF CRASH SITE: NORMAL LANDING.

1ST INJURY: NECK, SPRAIN, I OR MORE LOST WORK DAYS
CAUSE(S): 1) OTHER.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

" :RCRAFT TOOK OFF 10 SECONDS BEHIND FLIGHT LEADER THE THROTTLES WERE RETARDED TO 95. AFTER GEAR
AND FLAP RETRACTION AND A RUNNING RENDEZVOUS TURN WAS INITIATED IMMEDIATELY PRIOR TO JOIN UP AND
ACCEL THROUGH 250 KIAS, A LOUD EXPLOSION WAS HEARD FOLLOWED ALMOST SIMULTANEOUSLY BY SEVERE AIR
FRAME VIBRATIONS, RAPIDLY RISING TURBINE INLET TEMPERATURE AND ILLUMINATION OF THE PORT ENGINE FIRE
WARNING LIGHT. PILOT SECURED PORT ENGINE WITH THROTTLE AND FUEL SHUT OFF HANDLE. VISUAL CONFIRMATION
OF FIRE WAS MADE BY THE NFO, FLIGHT LEADER AND THE TWR AIRCRAFT WAS CONTROLLABLE AND CREW REVIEWED
SINGLE ENGINE LANDING PROCEDURES AND GROUND EGRESS PLANS Pit OT MADE A SUCCESSFUL ARRESTMENT AND
BOTH CREWMEN EGRESSED WITH NO APPARENT INJURY HOWEVER. 1,.0 DAYS POSE ACCIDENT NFO COMPLAINED Of
NECK PAIN AND WAS HOSPITALIZED FOR ONE MONTH NO PILOT FACT,,-O CAUSE NOTED AS DEFECTIVE 1ST STAGE
FAN BLADE WHICH CAUSED ENGINE FAILURE

NFO'S INJURY CERVICAL SPRAIN PROBABLY FROM DECELERATION FORc S OF ARRI STMEN1
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#3 MAJOR ACCIDENT

MODEL: T034B

STATUS: PILOT. MINIMAL OR NO INJURY.

TERRAIN OF CRASH SITE: HARD GROUND.

1ST INJURY: NECK, STRAIN, LESS THAN FIRST AID NO LOST WORK DAYS
CAUSEiS): 1) G FORCES.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

PIC WAS CONDUCTING A NATOPS CHECK FLIGHT ON THE COPILOT FLIGHT WAS BEING CONCLUDED WITH A HIGH
ALTITUbE EMERGENCY LANDING APPR LOOKED GOOD TO B)TH PILOTS UNTIL JUST A FEW SECONDS BEFORE A
PREMATUIE TOUCHDOWN SHORT OF RUNWAY POWER WAS APPLIED AT THE INSTANT OF TOUCHDOWN BUT SOFT
DIRT CAUSED FAILURE OF THE NOSE GEAR AND THE AIRCRAFT SKIDDED TO A STOP BOTH CREWMEN EXITED NORMAL
LY. PC SUSTAINED A MINIMAL CERVICAL STRAIN FROM G FORCES DURING RAPID DECELERATION COPILOT MISJUDG
ED SPEED AND DISTANCE AND PC FAILED TO TAKE CORRECTIVE ACTION REPORT NOTED A TERRAIN DEPRESSION ON
APPR. WHICH CAUSES TURBULENCE WHICH LOCAL PILOTS DESCRIBE AS A 'SINK" HOLE FLIGHT SURGEON NOTES
LIMITED RECENT EXPERIENCE AS A SUSPECTED FACTOR
PC'S INJURY: MINIMAL CERVICAL STRAIN FROM DECELERATION (Gi FORCES

#4 FLIGHT MISHAP SEVERITY 8

MODEL: AVOO8A

STATUS: PILOT. 1 OR MORE LOST WORK DAYS

TERRAIN OF CRASH SITE: RUNWAY.

1STINJURY: POSTERIOR NECK, STRAIN, 1 OR MORE LOST WORK DAYS.
CAUSE(S): 1) IMPACT FORCE. 2) RESTRAINTS (SAFETY BELT, SHOULDER
HARNESS, ETC).
PHASE -- TERMINATION OF FLIGHT.

2NDINJURY: RIGHT FACE, HEMATOMA, GREATER THAN FIRST AID NO LOST WORK DAYS.
CAUSE(S): 1) CONTACT WITH INTERIOR OF AIRCRAFT. 2) IMPACT FORCE.
PHASE - TrAM NATION OF FLIGHT.

AIRCRAFT EXPERIENCED ENGINE FA LURE WHILE IN HOVER AT APPROXIMATELY 80 FEET AIRCRAFT IMPACTED
GROUND WINGS LEVEL. P LOT SUS' AINED MINOR INJURY CAUSE MATERIAL FAILURE NO PILOT CAUSE FACTOR

CERVICAL MUSCLE STRAIN AND HEMATOMA RIG4T SIDE OF FACE - CAUSED BY GROUND IMPACT SHOULDER

HARNESS NOT LOCKED FACE STRUCK HUD GLASS OXYGEN MASK POSSIBLY CONTRIBUTED TO INJURY
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#5 FLIGHT MISHAP SEVERITY A

MODEL: T028B

STATUS: SNA. GREATER THAN FIRST AID NO LOST WORK DAYS.

TERRAIN OF CRASH SITE: HARD GROUND.

1ST INJURY: NECK, TRAUMA, GREATER THAN FIRST AID NO LOST WORK DAYS.
CAUSE(S): 11 IMPACT FORCE.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES

DURING TRAINING FLIGHT AIRCRAFT EXPERIENCED ENGINE FAILURE GLIDED TO NAIF AND EXECUTED ELP AIRCRAFT
RAN OFF DEPARTURE END OF RUNWAY AND FLIPPED INVERTED IP, IN FORWARD COCKPIT SUSTAINED D INJURY
SNA 'E" INJURY CAUSE MATERIAL FAILURE POSSIBLE CONTRIBUTING FACTORS IP rAILED TO RECOGNIZE THAT
ENGINE HAD SEIZED DID NOT FOLLOW CORRECT PROCEDURE FOR GENERATOR FAILURE, THUS LOSING COMMUNICA
TIONS AND ABILITY TO OBTAIN CURRENT WIND CONDITIONS ABOVE FACTORS RESULTED IN A LESS THAN OPTIMUM
LANDING SNA NOTED 0 RPM INDICATING ENGINE SEIZURE) BUT MADE NO ATTEMPT TO NOTIFY IP

I P FX RIGHT PROXIMAL PHALANGES 2, 3, AND 4. HAND CAUGHT BETWEEN WINDSCREEN EDGE AND GROUND
SNA SLIGHT NECK STRAIN, IMPACT

* P AND SNA WERE TRAPPED IN AIRCRAFT WHEN IT FLIPPED OVER IP'S HAND WAS CAUGHT BETWEEN WIND
SCREEN EDGE AND GROUND CRASH RESCUE PERSONNEL ON SCENE IMMEDIATELY AFTER APPROXIMATELY 45
MINUTES. SNA WAS EXTRICATED BY DIGGING A HOLE UNDER THE AFT COCKPIT UNABLE TO FREE IP IN LIKE
MANNER. FIRST CRANE ON SCENE HAD MECHANICAL FAILURE NO LIFTING CAPABILITY SECOND CRANE IN
APPROXIMATELY 1 HOUR - OVERHEATED WHILE MANEUVERING INTO POSITION RESULTING IN FURTHER DELA,
AIRCRAFT WAS FINALLY LIFTED AND IP REMOVED FROM COCKPIT APPROXIMATELY 1 6 HOURS AFTER MISHAP

#6 MAJOR ACCIDENT

MODEL: FOO8H

STATUS. PILOT. MINOR INJURY.

TERRAIN OF CRASH SITE: FLIGHT DECK.

1ST INJURY: POSTERIOR NECK, STRAIN, 1 OR MORE LOST WORK DAYS
CAUSE(S): 1) IMPACT FORCE.
PHASE - OTHER - INCLUDES IN-FLIGHT OCCURRENCES.

ON LAND ABOARD CVA NLG COLLAPSE DUE TO FAILURE OF LINK ASSEMBLY. THE PILOT WAS
NOT INJURED. THE HOT SUIT CREW HAD DIFFICULTY RELEASING PILOT'S KOCK FITTINGS DUE
TO BULKINESS OF ASBESTOS GLOVES. THE M.O. RECOMMENDED REPLACEMENT OF GLOVES
AND REEVALUATION OF HOT SUIT BOOTS SINCE PRESENT BOOT SOLE TENDS TO CAUSE
SLIPPING.

#7 MAJOR ACCIDENT

MODEL: TAOO4F

STATUS: PILOT. MINIMAL OR NO INJURY.

TERRAIN OF CRASH SITE: HARD GROUND.

1ST INJURY: POSTERIOR NECK, STRAIN, LESS THAN FIRST AID NO LOST WORK DAYS
CAUSE(S): 1) G FORCES.
PHASE -- TERMINATION OF FLIGHT.

WHILE ATTEMPTING TO DEMONSTRATE AND HPA, THE INSTRUCTOR PERMITTED AIRCRAFT TO
DEVELOP A HIGH SINK RATE. HIS ATTEMPTS TO CORRECT WERE UNSUCCESSFUL AND THE AIR
CRAFT TOUCHED DOWN HARD SHORT OF THE RUNWAY. THE AIRCRAFT BECAME AIRBORNE
WITH DAMAGED LANDING GEAR. AN ARRESTED LANDING WAS MADE WITHOUT FURTHER INCI
DENT. THE MOR INDICATES THAT PREOCCUPATION WITH PERSONAL PROBLEMS PLUS AN EXTEN
SIVE TEACHING SCHEDULE, WHICH INDUCED A DEGREE OF MENTAL FATIGUE, MAY HAVE CON
TRIBUTED TO MISHAP.
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APPENDIX A PART V
INJURY DIAGNOSIS, DESCRIPTION, LOCATION, AND CITED CAUSE FOR

FATALITIES SUSTAINING SEVERE "EJECTION ASSOCIATED" NECK
INJURIES SORTED BY EJECTION SEAT TYPE AND LISTING PRE-EJECTION

AIRCRAFT MANEUVER AND MANEUVER AT EJECTION
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

REFERENCE NUMBER: 558 SEAT TYPE: ESCAPAC A- I SPEED 225 EJECTION I
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER: FLAME OUT FIRE IN COCKPI T

LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 2ND CERVICAL VERTEBRA TRANSECTION WIND BLAST A
POSTERIOR 3RD CERVICAL VERTEBRA FRACTURE, SIMPLE WIND BLAST 9

REFERENCE NUMBER: 793 SEATTYPE:ESCAPAC IA.I SPEED: 350 EJECTION 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER: SPIN UNCONTROLLED FLIGHT
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL IREFERS TO) 2ND CERVICAL VERTEBRA TRANSECTION MISUSE OF UNFAMILIARITY W ALSS A
TOTAL REFERS TO) 3RD CERVICAL VERTEBRA TRANSECTION MISUSE OF UNFAMILIARITY W ALSS 9

REFERENCE NUMBER: 708 SEAT TYPE: ESCAPAC IC-2 SPEED: 250 EJECTION 5
MANEUVER AT EJECTION: TUMBLING PRE-EJECTION AIRCRAFT MANEUVER. POST MID AIR COLLISION TUMBLING
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
BILATERAL THORAX DROWNING INCAPACITATION A
POSTERIOR 1ST CERVICAL VERTEBRA COMPRESSION CONTACT WITH OTHER AIRCRAFT 9

REFERENCE NUMBER: 992 SEAT TYPE: ESCAPAC IC-3 SPEED: 450 EJECTION
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER UNCONTROLLED FLiGHT HIGH

SPEED
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL (REFERS TO) SKULL (CRANIUM) LACERATION PERSONAL SURvI,AL NEC A
POSTERIOR 1ST CERVICAL VERTEBRA TRANSECTION PERSONAL SURVIVAL NEC 9

REFERENCE NUMBER: 108 SEAT TYPE: NORTH AMERICAN LS I SPEED: 360 EJECTION
MANEUVER AT EJECTION: DISINTEGRATION PRE-EJECTION AIRCRAFT MANEUVER. DIVE, HIGH SPEED NEGAT iE G

CONDITIONS AIRCRAFT
DISINTEGRATING

LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 4TH CERVICAL VERTEBRA TRANSECTION WIND BLAST A
POSTERIOR 5TH CERVICAL VERTEBRA TRANSECTION WIND BLAST 9

REFERfENCE NUMBER: 7 735 SEAT TYPE: MARTIN-BAKERMKGRU? SPEED 450 EJECTION 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER: INFLIGHT FIRE 'PROBABLE, HIGH

SPEED DIVE
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR IST CERVICAL VERTEBRA DISLOCATION MISUSE OF UNFAMILIARITY W ALSS A

OPENING SHOCK A
POSTERIOR 1ST CERVICAL VERTEBRA COMPRESSION MISUSE OF UNFAMILIARITY W ALSS 9

OPENING SHOCK 9

REFERENCE NUMBER: 1573 SEAT TYPE: ESCAPAC IF 3 SPEED 275 EJECTION
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER. INFLIGHI FIRE FIRE IN 0. SYSTEM
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL BODY TOTAL BODY DROWNING OTHER CAUSE OF INJURY A
TOTAL iREFERS TOI 5TH CERVICAL VERTEBRA FRACTURE. SIMPLE OPENING SHOCK 9

POOR BOD" POSITION 9
TOTAL (REFERS TO) 6TH CERVICAL VERTEBRA FRACTURE. SIMPLE OPENING SHOCK 9

POOR BODY POSITION

REFERENCE NUMBER: 1179 SEAT TYPE: NORTH AMERICAN HS 1 A SPEED 400 EJECTION 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER NFL ILHT FIRE WITH LOSS OF

Att HYDRAULIC CONTROI.S

LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL IREFERS TO) 5TH CERVICAL VERTEBRA TRANSECTION POOR BODY POSITION; A
TOTAL (REFERS TOi 6TH CERVICAL VERTEBRA TRANSECTION POOR B0))', IP©S ON 9
ANTERIOR NECK FRACTURE SIMPLE POOR Rrj-DY POSiTION I

REFERENCE NUMBER: 1236 SEAT TYPE: NORTH AMERICAN HS IA SPEED 400 EJECTION 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER "I, (p-HT FIR V W'TH LSS O)F

tAt I W, DPA! U1c C 0%, H(U

LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR NECK DISLOCATION PERSONAt ' . 'At %i A
ANTERIOR NECK FRACTURE SIMPLE PIP,()NA' S1IH'IvIAt SlY "
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APPENDIX A PART VI
INJURY DIAGNOSIS, DESCRIPTION, LOCATION, AND CITED CAUSE
FOR SURVIVORS SUSTAINING SEVERE "EJECTION ASSOCIATED"
NECK INJURIES SORTED BY EJECTION SEAT TYPE AND LISTING

PRE-EJECTION AIRCRAFT MANEUVER AND MANEUVER AT EJECTION
1 JANUARY 1969 THROUGH 31 DECEMBER 1979

REFERENCE NUMBER: 735 SEAT TYPE: MARTIN BAKER MK GRuS SPEED 22' EJECTION 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER ',FuGH1 FIRE
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 7TH CERVICAL VERTEBRA COMPRESSION C 0 Ir URCES

REFERENCE NUMBER 1 199 SEAT TYPE: MARTIN BAKER MK GRUS SPEED: 400 EJECTION 1
MANEUVER AT EJECTION: ROLLING PRE-EJECTION AIRCRAFT MANEUVER POS T MiiD A;R COLLISION SNAP ROLING

TUMBtiNG NEGATIVE G CONDMIONS
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL tREFERS TO, 2ND CERVICAL VERTEBRA FRACTURE SIMPLE POOR BUDY POSITION B

REFERENCE NUMBER: 726 SEAT TYPE: ESCAPAC A 1 SPEED: 200 EJECTION 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER. ENGINE FAILURE
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
BILATERAL 2ND CERVICAL VERTEBRA FRACTURE SIMPLE POOR BODY PO'-T)ON B

REFERENCE NUMBER: 791 SEAT TYPE: ESCAPAC IC 2 SPEED: 310 EJECTION 5
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER INADV EJT ATTEMPTING TO

STOW RADIATION SHIELD
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 5TH CERVICAL VERTEBRA FRACTURE SIMPLE CONTACT WITH DISLODGED OR B

UNATACHED EQUIPMENT
POSTERIOR 6TH CERVICAL VERTEBRA FRACTURE SIMPLE CONTACT WVTH DISLODGED OR 9

UNATTACHED EQUIPMENT
REFERENCE NUMBER: 1087 SEAT TYPE: ESCAPAC IC 2 SPEED: 300 EJECTION: 1
MANEUVER AT EJECTION: OSCILLATING SPIN PRE-EJECTION AIRCRAFT MANEUVER SPIN OSCILLATING
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 2ND CERVICAL VERTEBRA FRACTURE SIMPLE POOR BODV POSITION 9
REFERENCE NUMBER: 1397 SEAT TYPE: SCAPAC IC-3 SPEED 205 EJECTION: 1
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER' ENGINE FAILURE
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL fREFERS TOI 5TH CERVICAL VERTEBRA COMPRESSION EJECTION FORCES B

REFERENCE NUMBER: 643 SEAT TYPE: MARTIN BAKER MK H7 SPEED. 132 EJECTION '
MANEUVER AT EJECTION: NO MANEUVER GIVEN PRE-EJECTION AIRCRAFT MANEUVER: DISINTEGRATING POST RAMP STRIKE
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 5TH CERVICAL VERTEBRA FRACTURE, SIMPLE POOR BODY POSITION F

REFERENCE NUMBER: 957 SEAT TYPE: MARTIN BAKER MK H7 SPEED: 005 EJECTION: 1
MANEUVER AT EJECTION: ON GROUND-STATIONARY PRE-EJECTION AIRCRAFT MANEUVER STRUCK DITCH & ROLLING

OR BARELY MOVING INVERTED
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POSTERIOR 7TH CERVICAL VERTEBRA FRACTURE SIMPLE OUTSIDE ESCAPE SYSTEM ENVELOPE 9

REFERENCE NUMBER 1 536 SEAT TYPE: ESCAPAC IG 2 SPEED: 350 EJECTION: 1
MANEUVER AT EJE ION: FLAT SPIN PRE-EJECTION AIRCRAFT MANEUVER: SP.N. FLAT
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL (REFERS TO' 2ND CERVICAL VERTEBRA FRACTURE. SIMPLE MSUSE OF UNFAMILIARITY W ALSS

POOR BODY POSITION 8

REFERENCE NUMBER: 1452 SEAT TYPE: ESCAPAC 16 3 SPEED. 275 EJECTION: 1
MANEUVER AT EJECTION: OTHER IDESCRIBE) PRE-EJECTION AIRCRAFT MANEUVER: SPIRAL 80 DEG NOSE DIVE AFCS

MALFUNCTION
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
TOTAL ,REFERS TO, 2ND CERVICAL VERTEBRA COMMINUTE, EJECTION FORCES B

OPENNG SHOCK B

REFERENCE NUMBER 1 587 SEAT YPE: ESCAPAC IC 3 SPEED 210 EJECTION 1
MANEUVER AT EJECTION NO MANEUVER GIVEN PRE-EJECTION I IRCRMFT MANEUVER. FLAME OUT
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV

'7A. REFERS TO, 6TH CERVICAL VERTEBRA FRACTURE, SIMPI E POOR BODY POSITION B
OPENING SHOCK B

-7'-aL -EERS TO 7TH CERVICAL VERTEBRA COMPRESSION PQOR BODY POSITION 9
OPENING SHOCK 9

-, FERS TO, NO DFSCRIPTION FOUND COMPRESSION POOR BODY POSITION 9
OPENING SHOCK 9

REFERENCE NUMBER 1757 SEAT TYPE ESCAPAC IG 3 SPEED UNK EJECTION
MANEUVER AT EJECTION: MUSHING PRE-EJECTION AIRCRAFT MANEUVER POST %'ID AIR CO.LISIO MiUSHING
LOCATION DESCRIPTION DIAGNOSIS CITED CAUSE SEV
POS'EPIOR 2ND CERVICAL VERTEBRA FRACTURE SIMPLE OPENING SHOCK 3

2 241 fdiGL1NG PA"i BLA -NOT FTI Z



APPENDIX B

MAINTENANCE ERROR MAJOR MALFUNCTIO'~ CASES DATA
(PART 1)

.L9CiQJ PG BLANK -NOT F2 . )

2 24-3



* I ft I

T , - <

7 . z -

*I I T

cc CI) m

u a u Ij

* InZ

c I
* ICI

* I I

I -J 1

0 CI

* I I .I.,

L 0. f L c- ls. , i C0 ~ I I. C -)I.) I'I4.L ~u7
L (X 0 C 3 T> I r-

c 0, , -) i- t UlL C
m N Z I CD IU. 11 1- .A IL

NC.. I a z I-

'k a- I. z a.a 7A 0.' 4-. IV

lb I 4 , 464- a'- tI '

*~ ~~~ A CIii PI tA t-. 0 tLr.-aWC

41( I A c I ~ i2 21



4 C) I

L I n I iI C)
0 =) 0 u

c CD CI I m 1

.. - P- I 0

0 A0 
I.- aS

* 0 4 I
L 3 I-

4f 4i I.

*L I- w
* I I I

*4 I, L F

L K~ 6- ' . .I 0

* F I L ry U.- t UC.-j

V I L 6.. **.4 .1

* ~ ~~~ Im F - 41 .
* I x 0. UA I.-

* U I C3 cc" C4 i00 L,

0 I1 u 0U -

O* 41 L u6. s I

FF~~~ I9 w 44
u '. u- F I-4I4

C. M 0 -S w -44b

0 0 4-4C I IL

-0 1 F n 'A 0 U,-W

-F IF 20 F )1 5.0
00 ~ ~ ~ 1 I 114 .

6. I0U
C, S C J J C U I~

M L. 1J F .- 0-
go 04 I.P~7 .

4 F S ~ - 0 2-2460



*~L I-

* 4- I A

* 4. I

*A ".3,

'A I C,

*1 0- 1 11Z

A* I- Iu C 0U

c ,- - a ,C. , A 0
a , .1n C

CA I

I 1 7

*, C -L

*.-I
A A -1 Al- I'll A

.1 Al U, 7434 U I A4

* ~ ~ ~ ~ ~ ~ C 0o, If~ 24b I. (i

* O I3L( ~ ,I- .3- 0 -(

* 'Lo t . 4 . u - 4 - . . 7 . . .A, )

c .2 An :7 ~ -1 43 C).' n - 1. 1- 1 4

* 4) *.-L 'C , I C' .3 '. IL LIS 4

c T1 C, A3 3034 z4 7< 774*C) z1 3 ~2)S 3
* ~ ~ ~ ~ ~ A .. I A. ~ .33 3,T .3~ 5 * bC3'2

* 4, I 4) 0,4',3 L, a..C u, ,3I S4 14 0

* -n .' ~ .) ~ ~ *- . ~ . ., 0I U i

* 9 .3 4 0 '-4 0 0 3433.. U) 1 ) a ) I

* I --I )'O0 4.02 43-0 01 a o.47



* a a ai
* ~id4 IL

0 0 IL I

* a aI be

c C L0 LI.- Q: Q 0 z -
* a a a

* a a0

I

c 4 I I

0 a a a4 -

a a a

m a a A -j L . 'kd

L - U. ft t5

I- m a. A D J 'f

* ~ ~ : in a a', a-wI i -l

a 10 a C) C, 244

* c Z Ci Ia..-
* * a9 0 C4 a- W

*L C, au"Ta

4 a) -.4 c. - r
L a2 a 1.- -

a 0aa ft O

mm aL -or xa I-
OU a 2: v0 C - . 1

ar a $. - ob &L 0
aa- I I.a-i CK .64~ a

. a3 .a 4LT A r u

so a -i 0 YArj
a -.4 C.0 w

a cc--, 4 ata

or, a o It aa aa

a . a2-248 o -



* - I

* r-,2-,

1 41i4

* 0 I

*4 U-4 0

*0 a

z Oa

L* I

0 I

L I- D I

I n

01 4 4-44' C

* I .. j L .ii.. .O I

M* In" 2 iQ ) C 4 9



l* 00U, 4' a Ia. a L C
I - .. 1 0 L C

0 1C3 CU I;

I* - -ja
u .- a 0 a

z 0
10 I . - 00I

0 C

1 I U

L a Q5T

o 13 1 A m .o
*0 C) 0 uI- ;

L L 2- I IL

-A x m cIuL
L) .1 o

01- a 0

c xae- a c
N - - 0 -

w3 U- LL0 w 3 ixc

0 '1 I I
0 ' I C)L ri

L I :) C.-*

4 L OI w 14.4. X>* L
* ~ ~ l C) z t D a a. 1) -

* . '* " L u )1-- 0 . 3L L w 14
0 10 Sl I.- k-I vA4M &- U

13 L I C t13 )1Z. w 13 L l c z u

*~~~ ~ u It -4 a4 C 0

0 U. ,I C 4 A . 2: L. 0j

a L .13 *-I-j F w -1
0 I I - -1 0 Z l-1 , -

C x w Zal - a 0 3 ZIL-A
10 I Iz1l-a1 i

cI C ) I- 0 13 V U

I. -.4 D1u0OW- U1 25-6 0
130 I ., 0 -- .I-j C 1.0,4-
o~o a z' 0. a- 4 13 l-

I C 3 4 a A 5t~

Le .1 0 .1 - 4 I- C a a
to4 I1 a- l 0 UI4

CI IV 1IL~Z O ' 4

I 'I I~ZUI2-250-



.- ~ ~ ~ C CL----U U _ _

7 X-

T 4 - : I

*~e 4- I

*i II a,

* 0 - 0

IL 0 -1 u
41 I a C I=

> If L" I1 U r1 1 C

0 1 7 . 1 a I IS,0 1

11 L IL r 4

* I z C, MJ- - .- 4 46

I X 4-4 C 4 . . 0 C, I. 4 4 C,41

*, Of I I. I0'' O u *f , - "'
C,- 44 4 - 5 17 -4 4 1 a 4 07 40

Ij to 0 CL - c '' 7 0 -1 0 ~
:R 0 , -4-3 jZ4 D- 0r4- 4' * -j aC . ,4 x

* 01 1 C -1X U., , T-4-Jz44C)4W 43 .- . 1 It c. (
L w 44 Q .4444.1- . ' T3 Y0 LO

* 4- I UL -1.. 4-t~ 44 (3 044 CLi-U 0.Y
*, C3 a C, m4:4 2,4 4, . .7-4. 1

*1 U, I C 4.40 IV 0 Z> -j Z 4L4 - -
Cy Z UI :D, .04 0 : Z- - a)1 414 QI

mO I I L u44 444 a'' t44-..Z m. cC # I.)

C* 1 .1-4-rtU 4~ U1 0 4 44- f4

1. C I~ *-0- a-,Z 44 0 0 ,'C
Cr4 I. L)44 7 : 4-- 10t)-044'

4,- 0 .. 4.44l 4--4.44 a C 44uO :

C4 5. 1710 44'0 4 ~ ~ 0 > 1 c 4

Lr I . - -4u 10 UU .tCT O U

a(' 444 7 : 0 J-a I- 4- T 8 4) I 47
L4. 44 44 4 U 4f~ -0- 4 , o 7.40
A4. 4 - 2, 251 1 440, 0 ICf.U Z 4



* .oa~'

4~1 L4

0 - 9 91 C
*~ D.4

L I-a a-

c 00

L I- c x

* 9 or T

*0 
U:9

C. a
m 0 9 I

0 0 9 T
0 7 a r

*I 9

0* .0 91 0 O] 44

I I U. 41, 4. cc
*~ ~~~~ wo944 94t0 U U/

0 U I1 C 0 0 j &

* 44. Ii C 0 LJ x

404 9l fl, 4244

torL II 0 u C ,4

444 I C I R 2 0 9.

CU. I C 0 944 4 .2

0oC Z 40

4. 9 to0 4 4
*44 CL 2-252)



U. .1 .t1 QL
a r ua

*~~ ,SCat a

c -j- 0 -j x z

L* -

10 I =) v
*o a c

'a a3z- 1-. a 20

L 1 0 LU C

c L) 0 ci 0 , I-

*~~O I L a. . E
CI ni - n. L!Z a.

m m1 L . q t-mZ f
L t Sa 'tL 1 C a

L 41 z 2S L itL 5 'O

* ~ 't a , a .- , c -- i it
* 4. 5 U 5.) a- .JC)D

* 41 5 C t 7t 41 r~iiti)1
* U S L~i~a-ati - ~ n~uL

* 0 0iIC L i

* ~ ~ C C Q Lt-. 0 0 0

LU 1". C UL' c1U
(U I.4 U-0L UY a-

at1 Lt a- Ut 0
0 UC 71C

LOZJ-hi 0 4-
i~~~- 253 ~ mm S



.7

*C 4'- 4
*~1 -1S

*: C I

* z

*. wt 0

*0 iix

I a
* 

c"

a T

*L It

T I,3

* I I 1 CC TI

*1 ft 1- 0 .4 33... i L)3 Z.! w -W4'f~

* t . *,C -3 12.3C )
*~ ~~~~C 1-13 34-4 l.* * 4

* 41 iii i)Cr 'fl titiuC ( 31 332-254
3



L 4.

*0 .40

m u I D

lb 'I m

v 0- 0-

.4I c I .

A4 C, 1-

m C) m,'

L I c a1-X a

*I L IOr-
*I u 0-

C, c
. oo I M IU

.C I 1 u 2 444)

.4 I a

.4 ~ ~ ~ L 1- 4 4 cf £4

.4 44 I>. 704. L4 E.

L4 I I U x4-f

L I m4 ' . 4 .

*~~ ~ C) Y 4 --- 1 C

1- )f C L4 C 4

.4 I C1 6.4-f I

mi 1. E :l * ,C c l

.4 <1 LI W4

II 0 04-44c 4
40 L '4 44 1 14 0 4L 1 - ,I I 4

o ~ t I 1,4 v0I.4 4
0L L, _C a4.4.4

cII 1 1- '24 4 0l ILI
I ~ : .4 4 .a .4 44

If ( , I C

I ~~ ~ 2 25 54



*~C 0*

L 0 0 
C, -1 7

*.- n- t a
C' IVa

*> 0

z a
*0 a-a

* a a

0,I n C a iM -j1

. 0 D a a
'. a a a 0 1 c i, "I a w a-
'0 a a Ca. 91n *,m 0

I _j ,, 'i- a x -a4. - ill

M in o ~ '" , '''D ,ai- Cn7 , ,
Q a 00 a- a- ,u o '- 10
I S In > L 01n-a l-al-a
t* L I C I aaayia ) '

0 0 -* uu a 0 a.rc A- L 1- -.
* a I L . 0 2-' 00 a-a...O Z a

V I It zua0= Z~- Z 1- 0J
* a -j -- o az - :2 z ., 0

V ~ ~ ~ C 00 L7ai a .' a -z'

M0 , aan a n -0 4 a o .- n T -. a i D0 C.
a.' IC U LLA 0j) 0 * 4

I ~ ~ ~ ~ ~ ~ 7 0,a ~ ,."c ~~ a~.~

D n, D ,iaIa- .- aa M i a
LO0 az n 0.444,-- 4w 0

CI~~ ~ a an z0 a -l- D a a ) a

- ~ u In 'T .ZaO~Jia 0 a---a- , .1.i A

10 "'a. I- Da " -. a i' 7l l 0 0

*7 C') 1- 1- 4k Ck T--c aD a

* w L a.> iai04,~i-aian LiCo
CL '- : . U a2' 0aaaO-

* n t, ui ~ -a~a-'u, >fl- .c

0 4iC l~-ii
* L .j---aa f4

7
a.

10~ ~~ ~ ~~~~~ 256 -n u .,-a.~ 0 '



9- , a z

* L I L 0

* ., I u
c I '

I D

* 1- 0 a, r)

*0 0 u

I- Z- a

L -j c

* 0 0 . CL

I ca w

a a j

* I 1I 3(
$ I a

* a j IL a-a "I

* . L U. L) 4.C,LLJ
*~ ~~ ~ -0 I ZL L.

C. 4, U. m. IP4 4 n
* -S4. U Ia-. .4IL

c cc) f U I U 4,>n

* . I C -LAJA La

L U 4 IL ILU
* 0.4U I C .' L C

m 2-257U. LLL~lC.



* 12~*~' I
* ".12 I

* i-it I I

I I
* i-i ii. I I
* 12' 0 I I

* I I
* t I

* L I

* n- I I

* it I

* I I

* I I

* I I
* I I

* I I
* I I

* I I

* I I i
* I I L

* I I ii- 0

* I 1 L

* I' I 4. -- L
* -. I 0 II. ni U'

* 12. I 4. (14.4 1

* 4 I 4. i*Zn" 12' 4-

* ii, ~ ii' (4

* i-i I --4 12- C' 7
* I U- Ziitil'- U -

* I u a.'u, C.

* ii- I C (4 12' i
1

12 - I in l-in'i U-' 2

* Ii I C ,iU'I'i C

12 4 I 12' 'Lii .124 4..'
12 -n I 4' it 124 '.1

12 .~ C .20 i U.

* I "12 1.-A (1

12. I 12 -n 0 I-.
1-i I 'ujiC' -

>~12 I i-n 2-n.' in
4.12' 4 C IA .1 12'

042 I .1 '-1>-.,) u 4'
I fl I-aU- C 0.

o t '4 CtLiiA * 12i 0
a I 4. 3 .-, D 2

iUiA I ii OLLI3U' a
Cit I in 02.4 Ct i.)
.12".. I 124 iii 4-13 Ut I

I C' 0)11,2.' c a
1120 I 'in '.Il~' Ci 0
£7 I in L~44tA Li I'-

I .~', .4a2 '. 0
I in *~-4 in Z)

CC) I C 1.4 ifl 0
4- I Ci I- 4. flZ 12 ii-

Iii.- I 4- 7izi C iii

I > C' '"lu' (12 I-
Co I '*' C>' Ci J 2

12 in" I ''O h' 0

* '4.; i 4 i ".4 4- ii

* 4-iL I - flt~i~ 12' I
12 12' I 12' 1-14 '4 -
12 4-12 I 3 L)4-Uj U
12 Ci'~- I 4- .4 c'>

4  
411 2

12 I L iC)'fl C

* It. 9 in a a n -4

* C I -- iil.C12n C it.

12 .12 I - 2' 4. 07

12 I '.1 2' J'12 124 ~1
* Ut I U *iI-r a al-I

* 4. 6 £ I-nato C ui2

* i12 I in 1-ul-->' 0 C

* ii I '4 .i Zn> Li alt
12 I 12 '44.44-' 4-44-i

12 I Zoifi in 212.4
12 '4 I Fn-.1 /4 12-' .17

12 4- I Ci C) I-C C 2

12 in S 4. ran- 12 tflZ
12 L I **- ni..~ F
12 4- I 0~'.4'n F
12 i'4 I 12-' -JaCO' 0 *-~l--4

12 I I) flfl)ili 4.4 CI"

* CI I in coin, Is.-
* U I 4. liT 'Ti

12 C I *' iii>~I C iii"')
* in i 112 U-I-u,.' in .4
* C I 'Li 020>
* Ci I 4-iI'4 I12 412 CC.
12 n" I S 12> ii, 040
12 C I .12-i I iti>'Oit 12" 02
* .4 I 44 I raiD 0 it'4

12 i~t I I *'.-4-iI'iiA 2 (ii.)

* 7 I -
12 I I- I
12 I I
12 I -i I

* I -o I
* I
12 I- I '* I

* Ut I Ut' I
12 41 I C
12 i I 'Ii I

12 C I Ti I
12 '-12 I '4 I
* '12 I 4) I I
12 5 I C I
* I I-'
* 4',.. I
* it-F I I
12 '.- in I 0 I
12 itiL I
12 ~tit I 12' I I

12 '~ 0 I - I
'.124. I III I

9 4-' I 2-258



*, -4 . I

* le . I

* 'I .6 c I, s -

* - I I , .

. ..... o I

* , I _ I

* I I I

* I I I
* - I

* , I. IO
* I. I 2 5



* -It

* L I a

*I L
*y 0

*I aI

*I I I I

*~c U) IV
* 9 9 I

*~ 9 I0

* I t. or
* ~~ ~ 4. I . Ci

U - 90 C' ittL

* '-. 9

* ~ ~ 2 -f U A

*~ oE I 9 ID

' Lt 9 tot t i~

I I T - E
4 I 5 i 0-*

o A V
'Tm 9 4.' O

9 C Ut 7 IL

nIT 9-4 Ii U C

cc, I 1 > .j

uI 9. t E

it IL i' J t E

Ltt IU - T 0*

Li tC r
9 ILV V at

9 CI 9- r2-260



IO
L r.

0 'O 0 I I
L j I I ,

CL L\ I, ,
* Sn-. I

* I r' IL

C 41 I I

4 LL to

*0 UI

u C> - LL

LL 41 Z " I

* I

* III

* SIL

M I CI L
* ' I A C)

L I 'D _

*I L Z

a I 0 I0I

L I C z-x I. 1.5zI

L n 0 C,- CI .

* 0 IL _j 4.
* I "I * >55

L 4 I Or* U J

4, gu W 0 LZ

C f I C 0 U,

* 0 I 0L O f.- ( 0
r w ., L u

V ~ ~ ~ 4 0 1 0 n

m I _A u I -

0 0 c%0 * C :.1

o ~~~ 2614IL 4



* <at'L

* '4-. -a a
* -a a
*~ IM I

*~ C,,

c a

* . a In

I c

c U, a

*~ C II
0 al a

* a a a
* a aD

*C a
* a a a

* a 8
* ff m .1

L ac c
* a a a

*c a=a

* aa , m La

a, > . L UL - -

I - C)a~a~ ,
* n at. aa t

A 1, a3 0 . 1 rLa

* an a a ,,, 0L ~ a.) asi

* a a':7.4 C .40

I a , (t1-aLiL 0-
7 1. a . autc -a

* an C 0.' C Lau
L -' a M t a.u

*f- 2-a262~j~l~s ,,.



* a' -i aC
*L .-

a, I0 pZ

* D pT ac P

* 0 C6 0

*~ m
* 0i p pY

0 0

* to p pU)

*2 C, p a
* p PZ

* a P 6



0 LC'

* t, a I
* ~Ma a

f rs,

* G. I

L I

* 0 1

* a. c a

> Uz U, L a

L C, I c

11 l I

u I La tU

c a at . a.

* ~ ~ U I a . > at-

* ~~ ~ D l ., l 5-

I al. a lr n
7  

7 )

* am aC Z l -a
* a.' a ,, 0 .1 -IV

4~~~~ 264Can~ C~



-o~L I
* ,-. S.

*~ I.- I

0 I

*~7 D,

* Z 4, Y :1
* - M : I

6 0 3 0 0. I
n

* I

c I S

*i l In

L c z I,
0 .10

* I L

*~~~ D i i

* ' I c

1 0. SU0C U

* 4, I C Z
L , 54 Sn ' .
a C I.

* ,~, 0' I2-265~



S :3 2 u C

* '(4j 
X:* toIL)

to , In

It I I 3
.4

* P W .. 0

* 0 C) I

or I LI .
V I u I' , yc

0 I C3 $.IC
L* .I - -

-2 I I L

M 'I I L (7 0.,u
*~r X =5 0 00U..

* L _j 01-4

* c-, I UI r 0J 0 , or

* ~~ ~ I, a, .aI 1

* ~~ 0, I j 4. . 0
'0 .- "I ft z14 44 I

m x It 44 x0 0.0
W r.0 , I. a).I-2 I

*~~' I 4 01 I I A2
aIt 0 ceI-> 0 -

~~ In0 U

0 a er 31 000 4

1-~~ I .4 t,0, 01-

0 4 I U.I.0-. a

0 1k k cl 20 C' O LL
I to *4a4 3w 0 2

00 f C Z I O a'0Y

L 4414 .

a.,- I C 442-2C66



* 4.'" I
* - I I

* Ii.- S

* - S

* F I

* L S

* S I

a. I I

* I
* I
* I S
* I I I

* I I I

* S S

* I I
* I I
* I I 2 4'
* S I L - Ii,
* I I C'.~' Ci 92' I-

* )i I C. iii]. L fliarji
* in 5 Ci U - III '1 C) 0 9,- ai
4 0' I C. i~'i a
* '. I C. c'' 4' tIC ti'..Jca
* a 5 ii, Cr,., ii >4-'CC0Isinuu,

* ', I C city 7~)i'4C~ia r -
* I 4 4-4 ii Ci'-.JflT 5-.-.
* 'i. U 21- C 14
* )4' I C ut" a' ~

* ,~ C -ta C '1 U I-

* ~ I a, 'a

* -.'i - AD a, ~1 i-4t3?l.-4i44fl
* ii' I C 44,5 5 Io1~i-4rrin
* I -- I- -CnI--crLio

Ii I 4*- aX 1.-
4, X n- Ci -44 *U-Da.-a
01 I flia i4I~44i C) I...Ci
Ta, ii' u-v in ,rr..j rc
C..- S C I- 0' '0 i-444~Ci~i il
o a *4 7- '4 i-401JflDOz
49.,, I SD i-U C 4AZ 2tt 02,-i

I .4 4 , i-iCC)0 Li-az
Ci I C. u''1 J > I-tAUiI-rLii

CLI I in * 4' i-'~'C4.Ii-4'1Co
-.4 -. I i~, ii, ~ in 0 2 iii 0. - 7

S C, 7)5 C 700 0 'u'wiZi
''C' I i 0 ''ii&0..iLtiW*--2
C. S in 1140 Ci S Ci 7-4-4 Di-

*-I 5 Ifl in in UILiZt'~fl7~44C
00 '4 0. 4, Ui-4ii.1 i~du4~'144

C I 0 'Ii'.~ 4' Ut) t linaC
a"' I C -" C .4.rl- S 1I-

nn iii 9, *i4...liUIiiilUiQii)
fn'n I "-i I-4~ ~' '-n CDt., or., I

* 9,4-' I '1-i' Ci ZuI0.'kJS0i-,-i()
4 tiA I 'V 4'ifl .4 i-4~~J'

1
tIIiLi 77

* I 1 ~44 C 1.1-i-: ',2ui-i
* 'j C. I --4 '1' 'ii ,IJ,-4'1 '1414449-
* - I U tin 0'nouiinrr nh

* C." I 'I~ Cci. fl~ Li fla,'n
* 0.'' I C ~i. IC i-4~LL"0 'Lii' >0
4 - S C C, OiL C Ci 0UiI-iI.~wC
* I i*- Ci1- .4 9--in I 9--UL4'U

* C I . Z4-.fl C 07*- iii
4 - I SI C ini~~0 i9-1.4.ttl (4
* 1' S a *'C)i 4' 44 .1I.-~10i.44-Li
* ii I 41 9-- ~i Tarn 0.U
* C. S C ni-UT C 44144 iii DO aiLS
* U I in LiUCI Ci >~~i-59-'7iiiC
* ii' 5 .4 clii' ii '1714 >-0'i-.>nni'4
4 I C ii 14.444 ci U '1 ('2
* I - * in a-in- ~J4A Un-ni,
* 9, I F ~-'tifl in (uS-it. 1) 00
* C I 4-n .I~,' C. i-tiiiii. 'na.) C)
* ii I C ~ 4' v~4nC -445
* C. I '4- iS') I ii .4
* C I - U F- 1 ii 'I' 0 Ci U, i-i
* , I -' 4,0 Ci 12C4D1-n,-yaC,
* S ci .4'1ii' ci i4I-~'i0S CCC
* 4' 5 it I Lj 24'. CU 9-'
* i-i I C in ii D-4-.ifliii-i anuS'-
* C I 9,' 1-9--in C Ci4t'iiilQCiii9--7
* 1 I ii '1 U In - itIflhlt
4 U I iiiiiin.4 '444-nt),) * a-T~'
4 9, I i'iliI.4 in 1 i4ii4flij 04 0Li~
* in I I U:) Gi '~V29--Lii4iUCy

* C S C' I 1-447 in 04472Cr 7ai,-ix
* '4 I *- I 4.1-4 44 'iii'' 4(444 i44'tiii
* " S I liii 7 2 ilii44>i4 UiuttiC

* 5 4- i I
* I S

* I **4 9 9
* I I
* 4- I .. I

* it I C I
* '4' I ii' S
4 0~ S ii I
* 4-i I .4 S
* '1 I ii S
4 3 5 C I

4 '-4 4. S S
* - I' S 'I' I
* -.- 'Ti S a S
* hinL S
* "ii' I ii S
* - Ci I in S
* ',i- i it 5

* ~'" 2 2~7



I A I 
I

L I

*~L j~o a

4 ou* 0 )

u I c L.4

t - .1 U.0 m 0

*I c j.4 jc
or =) I

-x 9
0 LA 0.U

m D cc
c U. 0 I -

K% Ie I4 n jw

C IL 1 .I& ,

*I z L r

* o 0 I 0 W j
to I. W I. r of*

r I W. In C^ 0 I fL

* - I ~0 Ox UJ ~ ltI

*~~ ~ =) , I

U, 4, 1. U, U.A

0- 1, I C) MJ

'0 1 0 ? w . U. z

c I C, IE* 0 M OU.
A. I- CC ILr CS C) u

SO~U II fl ... J C u

CIL~ ~ I. z .I I ..

5A z -1 1-)£~~l u cc z~y

I .4 5J

L 10 0 c-I I'll. r qZ

0 -.. L
* ~ L cc w

L 03 II Sr I

* .. I - I" u '

I DL L. b I

I -c I I



L. -j Is cc
0 a', 0 a

l'- I V 4y 1, J

II E, IV
Q 0 c I a-U

a T a 10

T, a., n 0

*~1 19a I I

L 1: an
I a IV a

C LL I P- -- a
> c I, IV LL,

X a, InL Y t II Y

o a aL o 0- 40LL 3
L . . 0 =) n~ a-

*~~v k4 P. fi a0 Uj

C* ) I n 1!, 2, 1j.~

U. D 0 a-a c -L 0-C~

L ce a' - 7-o ,.
0 L- a aa, "JC - P-n u

C t-3 al M 23 C Ma-
* .a 4 Z-,4 Za za.

c IV, z aa a -0.-.

*~~ zl a -x~ W~0

I A t Co 0- -3Z

r~~amI IS4 -~

L a 1. c-k a.- 2 e
0- L I. x' a ao

0 LA -aWIQ

c .4 It. a. .dfr4

A4 D C T z) C a- ,~'a

m U., I . -i. (Y a? u

* a.. > ~ .? . .u..c

C-~t a-. ~ a d ~
L ~ aan ~ uuz a
0 . 4 aa -4n ~ a~-t
L oa aa 2 ' a a- a

0 2 269-I-a' .~~a )3



II L

* ~~ I T I

0 LL - )I lI d

*I WI

u -M I 0

01 c
fa I- U.I
c Li of c U

ve I. 0 3

U. w

m I 1 .. Ijv c
on I I .0

*I or LL. C3
Ix I I 4 1.

c LL 4m .1 1 Lj Z DI

. !I -- uI 0 L II.n'a
* 0 9 01 a L to1 IU

*~of I.- - U 1

* I 41 1 .0 I

4* 4' I S 1IIZI1 4
* L x C IAI0 C I

* I 4.L .(

4% CL. I C 1.1

~L do I-0 4

LT 0 4 k'",. * 1 0

0 I P- C3 0

7 1 04 0.11 0 4 3

0 c I L I~ 4J0

CII 0 0J O 1 0

0 4. L ~ .2 4
3L0 2-27011/I* '



* -. 14-i S 4
* - I I I
* i-i 4 I 4
* -0 4 I I
* 9 i-i, I I
* 1-jut I 4 I
* -ca S I
* -. 4 4 I
* - I 4 I

* F 4 I I
* 0 4 I I
* 4- I I I A
* Cr I I I
* 4 I 4
* if I I
* n-i I I
* in 4 I I
* it I I I
* I I
* I I
* I I
* I I
* I I I
* I I
* I I I
* I 4 I
* I I I

* I I I
* I I I
* I 4
* I 4 4*0
* I I (4- 4-
* I I Ii' C 42
* I 4- iii
* >. I 4- inC 4- CF
* - I ci v-ia ii.) IF
* in I 4- ma 0
* - I 4- Z3 04 42
* in i i-i i~i-i--i U
* in 4 41 C- 0
* I in tCt Ii,
* ii- 4 i-i i,~n C C
* it, I C ii7) ii,
* Cr I if. Ii~ Cr r
* ii I C 4- C i-i
* in I 04 -.4 I-
* -i--i I - ii * 40 C
* iii I C 04- 11 Li
* 4 4 iii

V 4 in 4,ii Cr 4--
in I a C
4-i I CD Zr
inin 4 4-ti ii) in
4-Cr I C 4- Ci C
ifii s - CS~U (~i ~-

I Li misC) C
Ci I .4 X.O 04 IFZ

Ci- I 4- C) J CC
nin u ,n- a -
Cii- I it in 04 Zn-

-. 4--- I in iiio ii, CC
Dir I c-i lU C -4U
DC) I - 0 4-4

Cl I 40 CF iU CC
-4 C - 4*-

Cr4, I in .41 in Uin
on i a r in C~

4- 4 4-i 447 if 4~44
inn- I C i-C C in

> 4-iuifl iii ZIF
4-iii I i-i F-i-i J

4 'tin- 4 i/iui 0 4,-.
* iii 4 it ii -'4 fYI-
* C Ci I in 0 L iLiC
* tiL 4 .44 ii. 04 a
* it I Cr 41- - in CC)
* 4-in I in i-A miii
* i~iiii I L 4-7 i'- an
* 4 i- *ii4 C IC
* fin 4 it, Iii in .4 4-i U
* C I istin C a,
* --4 I *4 4- ~
* 0' I U II 04 Ciii
* in I in Ci i-i .40
* 4- I C in c -.3
* " I tim Zr-i Ct CI-
* it' 4 -.4 0~t LU in
* Ci 4 F 4-I Ct
* I 4--Cl in 4-44-
* in 4 F i-lit Cr 4-i
* 4- 4 ii flnit C ii'
* 0 I 4- 4-fl 04 LU>-
* 4- I 4221 F 242
ii 4- 4 -1 * F CZ
* 'i-i I Cr i*Z 0 ZiI
ft I V 4-CC LU iUQ.
* in I lit Zui.-4 9...ll4
* ii I 4- iiminl- P 2Cr
* C I Cr - C C i-4LU
* it 4 ii OUIU III CLII
0 C I ii iiitt4 114-4
* 0' I >CC in 0
* Cr I I Olin-- 04 iF
ft C I -S I ~~i4-4 Cr Cii)
* .4 I i-is I 2142 41 C t
* iii I I 4-44-44 7 CI-
* 3 4 ~4
0 I i~i I
* I I I
* I -5~4 I I
* I -c I I
0 I 4 I

*2 I I

* -- 3..
* 4-4, I 'I-
* -. 04 I (I
* "iL I I
* util> I I I
0 'i-C I Cr I
* 4-IL I m I I
* -ix I C 9 2271



*a In' D
It r'd 3" I

I - clI

It A

* 0

* L I c n o

* - In 0I 1
* 't cc

L z m

0 _j I
S 4L -A

CI I I
*, 0 z I

'0 0
.r U

* I3 LI
0 0 a

ItI

L I ' C a3
I I- I i r

0 4. I -0 x

*~C a' I

* 4,- I.. D>'Ix

11 1- at u ,

*I 14 LL1

o Z IU.JW

It ' Z w. a a
L4.' IC 0,4410 a
r4,a' I .4 .jI aU

It 0 m 1- 7.4O C

Cft . O.

IL O I

It 4, U .
LI. I14 Ia

13.. 2-272 1



*- I, 0 0 I

*1 C,4 I 7 1. c I T 7

* I ID

* I I nI

* I c

* L IC

*I LI U

*: T

*I 1 U3 ZU

*1 0

z 0
* It I2 -2



C Do

* 4~*) I

0 a a07I 0
q -1 0 I

* 0 I
*~ a

CY I a I2

* I x I -am

w 0 I
IE I Ij

x LL

* I I 7

k, L
a I I

* I D

o ll I I z

*~~~ Z.IS 0 S

I. _j 0 0Or4
* 4' I Scc

o ID u' 1C 9

* ' 4 1- - - u .4

: Of I C U.4.-0 I C

L I z M50 ;"1. 0, 0-

mU L 4 1 4 ~ 4

*0 C. 0 ws O C j

0~~~ C 4 O 44S I 4

'00I 5 0

L' I 00'I 0 4

~T I 4' '004'%2-274



. + - * r ... . . ... . .. . . . ..4-

* 4I4- I

* -4 r 9

* 4 , J I

* 4-, I

*. 4 5

I I

I I

* I, I, I - Z

*, I I i l . -
* I - . ,i-

*_ ,I I I.
* . I .. . . . .

* I. .I U

* It "rI u L u I u

* I , -I
-  

0 1 -- ) 
t

* 91 I C -' 0I 7 11 -.-

* IL Vt- 91 1-1-0

* " I U il ' C 9-
* T . I .j ' c .-

*4 9 I 91 c t "- -. U-I . I +

* u C, -3 7 -

91 I 3: 0 >1a

0 - I utll 0 l '

* 2 :o' -IU

* r,*11 -232

..I.0... I (I II 
. . . 

,4-41 -I DZT : .. -; -E:

04- IC .4-14 C I44C



APPENDIX B
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(PART 11)
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I
INTRODUCTORY NOTES

BIOGRAPHICAL SKETCHES OF AUTHORS AND RESEARCHERSI
Many and diverse are the individuals and their skills, experience and

knowledge required to form a good team capable of achieving difficult
objectives, overcoming the many physical obstacles which always present
themselves and the many extreme frustrations encountered. Also true in any
team effort, is that most team members labor in relative anonymity while
performing the much needed and often hardest part -- the support services
-- without which the team could not achieve its objectives.

These conditions hold true for the team conducting the Aircrew
Automated Escape Systems (AAES) and Aircrew Life Support Systems (ALSS)
Equipments In-Service Usage Data Analysis Project. Without the many
individuals with their particular skills, experience and knowledge who have
continuously provided the necessary support, even when at times it must
have seemed to more than one of them that the individual requesting yet
another approach to the data, which already had been cut, slicEd and
approached in a multitude of ways, knew not what he was doing, how he was
doing it and where he was headed. Nonetheless, that necessary support
always has been there.

It is appropriate therefore, not only to demonstrate this team's
credentials, but especially to assure a degree of recognition for each of
the individual team contributors, that each team member be identifiedalong
with a brief biographical sketch and a brief description of the
individual's responsibilities and contributions to the team's effort.
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JOHN VETTER

Education: B.A., Fairleign Dickinson University - Mathematics (1970)
M.A., American University - Mathematical Statistics (197)

Mr. Vetter currently serves as Head of the Analytical Systems
Division, Naval Weapons Engineering Support Activity. The aivision
provides computer and analytical support services for tne Navy's
Aircrew Automated Escape Systems (AAES) and Aircrew Life Support
Systems (ALSS) Equipments In-service Usage Data Analysis program.

I Mr. Vetter has been active since 1970 in analytical efforts for tne
Navy. His experience includes the use of applieo statistics,
mathematic, and operations research in these efforts. In the past, ne
had been engaged as statistical analysis consultant for the AAES/ALSS
Equipments In-service Usage Data Analysis program ano currently
continues in that capacity on a part-time oasis. Mr. Vetter is a
memoer of the American Statistical Association.

CHARLES R. GEiBENER

Charles R. Geiberger attended the University of California (U.C.),
Berkeley, while a member of the U.S. Navy and receiveo a Bachelor of
Applied Sciences (Wartime) Degree in Electrical Engineering in i94
and was commissioned as an Ensign. Upon completion of nis tour of
duty with the Navy, ne returned to U.C., Berkeley, ano earneo a
Bachelor of Science Degree in Mechanical Engineering in 1948.

Mr. GeiDerger has been with the Naval Weapons Engineering Support
Activity since 1971 as a General Engineer specializing in Reliability
and Maintainability Engineering. He was assigned to the AAES/ALSS
Equipment In-service Usage Data Analysis project in July 1982 and has
taken on the responsibilities of the project leader. Major activities
in this capacity include scheduling workloads to assure program
objectives are met on schedule and managing program funds ano
contracts.

Mr. Geiberger came to the government from General Uynamics, Convair
Division, where he served as a Thermodynamics Engineer, a Senior
Flight Test Engineer, a Senior Research Engineer ano a Senior
Reliability Engineer. Participated in the following major development
programs: the F-102, the F-lC6 and the F-Ill fighters ano the Atlas
and Centaur missile systems.

Mr. 6eiberger is a member of the American Society ot Mecnanical
Engineers ano is a registered professional engineer in Mecnanicai
Engineering in California.

i ,CLD1i4CG PAiC BLAM-IOT F"'Y
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CHARLLS W. STUKL z, i11

Attendeo Howard university Scnool of Engineering in wasnington, u.L.,
for 2 years. Earned B.S. Degree in business ana Manayement with minur
in Computer Science at the University of Maryland, L oiiege Park,
Maryland.

Has served as the Naval weapons Engineering Support Activity (NAVWc)A)
computer systems analyst and long range computer systems designer/
planner for the Navy AAES/ALSS Equipments In-Service Usage Data
Analysis Program since December iyd0 after joining the project in
April of that year. At present, a major portion of his time is
expenoed in examining data ootaineo from other LUP systems to ensure
data compatibility with NAVWESA computer systems ano to integrate such
newly acquired data into the AAES/ALSS cata base. He has oeen a
civilian employee of the Navy since 1969. First, as a computer
programmer anO later as an analyst, working on sucn programs as the
Light Airoorne Multi-Purpose Systems (LAMPS) study, the Navy Airlift
Study, the Navy Oii Analysis Program (NOAP), and tne Navy Depot Levei
Maintenance Study. Areas of responsioility nave incluoeo data
analysis, simulation modeling, long range planning mooels, ano data
base management systems.

Mr. Stokes is a memoer of the Data Processing Management Association
(UPHA) and hoids a Certificate in Data Processing from the institute
for Certification of Computer Professionals (ICCP).

MYRTICE MOODY RUBERSON

Attended Albany State College in Georgia and Howard University in the
District of Columbia as an undergraduate Social Science Major.

Employed by the Naval Weapons Engineering Support Activity (NAVWESA)
in Washington, D.C., as a mathematician technician. For the past four
years has aided in integrating AAES/ALSS data into the NAVWESA
computer systems, in learning and defining now to access and use that
data and in performing and aiding in various analyses concerning
Naval aircraft equipped with aircrew automated escape systems (AAES).
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LANNY MUFFETI

EDUCATION: t.S. Computer Science, University of Maryland, College
Park, 1982
B.S. Electrical Engineering, University of Marylano,
College Park, 1976

Mr. Moffett has over seven years experience as a computer
programmer/analyst. He has been employed for the past five years Dy the
Naval weapons Engineering Support Activity in Wasnington, D.C. Luring that
time he has provided computer support to the Jet Engine Data Analysis
project ano more recently to the Aircrew Automateo Escape Systems (AMtS)
and Aircrew Life Support Systems (ALSS) Equipments In-service Usage Data
Analysis project. This support has incluoeo computer programming, systems
analysis ano computer graphics.

Mr. Moffett is a member of the Institute of Electrical ano Electronic
Engineers (IEEE) and the Computer Society of the IEEE.

ROBERT M. CUX 11

Mr. Robert M. Cox II is a graduate of Southern Oregon State College with a
8.5. in Political Science and minors in Computer Sciences, Communication s,
and Business.

Mr. Cox is employed by the Institute of Modern Proceoures on contract to
Naval Weapons Engineering Support Activity as a Computer
Programmer/Analyst, assigned to provide programming support to the Aircrew
Automated Escape Systems (AAES) and Aircrew Life Support Systems (ALSS)
Equipments In-service Usage Data Analysis program. This support has
included both the programming for immediate responses for requested
short-term analyses as well as programming for meeting the longer range
objectives of this program, establishing standardized, highly automated
and, where feasible, "user friendly" programs intended to permit Crew
Systems Division personnel and associated field activity personnel having
limited or no computer experience direct, safe, oefineo step-by-step,
on-site access to the data banks.
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Thomas W. Henke

Currently attending the university of Marylana as an unuergrauuate Computer
Science major.

Employed by Evaluation Researcn Corporation and assigned to the Naval
Weapons Engineering Support Activity (NAVWESA ESA-31) in the Washington
Navy Yard, Washington, D.C. He has two years of experience as a Data
Technician in retrieving, taoulating, ano analyzing data as well as in
creating computerized taoles of Medical Officer's Report cata fur use in
preparation of reports snowing incidence of injuries associated with Naval
aircrew ejection systems. Presently working as a Computer Programmer
creating reports and designing utility systems for the NAVWLSA Aircrew
Automated Escape Systems (AAES) and Aircrew Life Support Systems (ALSS)
Equipments In-service Usage Data Analysis project.

JOYCL hMAYNE-CUY

Mrs. Roy is currently studying Computer Science at Charles County Community
College. For the past four years she has worKeo on the jet Engine Data
Analysis project and the Aircrew Automated Escape Systems (AAES) and
Aircrew Life Support Systems (ALSS) Equipments In-service Usage Data
Analysis project at the Naval weapons Engineering Support Activity. In
support of these projects, Mrs. Roy has performed programming on mini and
graphic computer systems.

FREDERICK C. GUILL

Education: U.S. Coast Guard Acaoemy 1955-1959
University of Washington 1959-1961 (8.S. in M.E. 1961)
George Washington University 1961-1966 (M.E.A. ±966)

Employed in Crew Systems Division, Naval Air Systems Command, Washington,
D.C., as a senior technical assistant to the Assistant Director of the
Division. Mr. Guill has over 22 years experience in Navy aircrew escape
systems, primary, and also in aircrew life support systems. Served as
project engineer, directing several programs to incorporate escape systems
into Navy aircraft, including YANKEE in A-lH/J, W GRU7A in F-i4, ESCAPAC
ID-I in X-22A, and SIIIS-3 in AV-8A. Authored MIL-S-18471b through F and
MIL-E-94268 through F; specifications for U.S. Navy ejection type AAES ano
for evaluating and testing those systems, respectively, and MIL-STD-2U67
establisning AAES reliability and maintainability (R/M) requirements.
Currently the NAVAIR project engineer for the Aircrew Automated Escape
Systems (AAES) and Aircrew Life Support Systems (ALSS) Eo;,.pments
In-service Usage Data Analysis program.
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I
Mr. Guill conceived the initial concept for, ana developed the initial and
subsequent tasking assignments for, the Aircrew Automated Escape Systems
(AAES) In-service Usage Data Analysis project. As the project sponsor of
this project for the Crew Systems Division, ne has yuideo the oevelopment
and growth of the project, including its recent expansion to incluce all
aircrew life support systems (ALSS) equipments ano the conceptualization
and development of many of the analytical tools now, or soon to be, unoer
development.

Mr. Guill is a member of the American Society of Mechanical Engineers,
American Society for Metals, Human Factors Society, ano SMFt.

JAMES F. PALMER

James F. (Felix) Palmer received his bachelor's degree (W.S. in
bacteriology) from the Louisiana Polytechnic Institute (Louisiana Tech
University), Ruston, Louisiana in 1965. He received his master's degree
(M.S. in Biology-Marine Biochemistry) from the University of Alabama,
Tuscaloosa, Alabama in 1970.

He has been employed in various areas Gf research since receiving his
bachelor's degree; Southern Research Institute in Birmingham, Alabama;
National Parachute Test Range in El Centro, California; ano Naval Aerospace
Medical Research Laboratory, Pensacola, Florida; and Pacific Missile Test
Range in Pt. Mugu, California.

Mr. Palmer has been an active member of the U.S. Navy in botn an enlisteo
and commissioned status since 1969. His duty stations have incluced
recruit training at RTC Orlando, Florida; hospital corpsman traininy at
Hospital Corps School, Great Lakes, Illinois; Laboratory technician at tne
Naval Regional Medical Center in Jacksonville, Fioriua; student aerospace
physiology training at tne Naval Aerospace Meoical Institute in Pensacola,
Florida; research aerospace physiologist at the National Parachute Test
Range in El Centro, California; staff aerospace physiologist at the Naval
Aerospace Medical Institute in Pensacola, Florida; researcn aerospace
physiologist and director of planning ano programming at the Naval
Aerospace Medical Research Laboratory in Pensacola, Florioa; and serves
currently as the Head of the Crew Systems Branch, Pacific Missile Test
Center, Pt. Mugu.

Lieutenant Commander Palmer is an associate member of the Aerospace Meoical
Society, Aerospace Physiology Society, and SAFE Association.

G. RUNALD HERD

Education: B.A., 1947, University of Kansas
M.A., 1949, University of Kansas
Ph.D., 1956, Iowa State University

Dr. Herd has had over 30 years of experience in the application of
statistical and mathematical techniques to a wide spectrum of engineering
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problems. This experience has included applications in life testing,
experimental design, quality control, and exploratory data analysis an nas
covered such areas as mathematical modeling, reliability analysis ano test
design for hardware systems ranging from tractors ano automobiles to
engines, aircraft, and weapon systems.

Dr. Herd currently is president of Applied Science Group, Incorporated, ano
in the past has served on the Aavisory Group on the Reliaoility of
Electronic Equipment (AGREE); Bureau of Weapons Industry Maintenance
Reliability Advisory Boaro (bIMRAD); ano the U.S. Air Force Industry
Advisory Committee on Weapon System Effectiveness. He participated in a
review of the biological warfare R&D effort for the U.S. Army and was the
Technical Director of an industry study group for the assessment of HA EM4
impact on SENTINEL communications for the Army. He participated in the
study of nuclear testing requirements (Project Defender). He has also
served as a consultant on reliability to Centre National d'Etudes Spatiales;
to the Director of Reliability and Quality Assurance, NASA, on Mercury,
Gemini, Apollo and OAO programs; and to several major industrial firms
including GE, IBM, Deere, GM, RCA, as well as others.

Dr. Herd served as an Associate Editor of Operations Research from 1960 to
1970 and has published more than 35 papers in technical journals. He is a
member of the American Statistical Association, the Operations Research
Society of America, and Sigma Xi.

2-450


