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(UNCLASSIFIED) ABSTRACT
.

"All the reported casualties tov U.S. Army combat personnel abourd
aircraft from December 1961 through December 1967 in the Republic of
Vietnam are analyzed. Combat casualties include those wounded directly
by projectiles, frugments, and impact debris, as well as those injured
in crashes caused by ground-fire nit on the aircraft. The data exclude
crash injuries resulting from pure accidents and hostile incidents
without hits on the aircraft. Most casualtieé occurred on Army UH-1
helicopters. Casualties are classified by type, severity, crew station,
anatomical location, cause, ete., in detailed appéndixes. Discussion

includes comments on casualty reduction and lessons learned.
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1. (CONFIDENTIAL) INTRODUCTION

This report analyzes all the reported combat casualties (4065)
to U.S. Army personnel aboard aircraft in the Republic of Vietunam (RVN).
The sample includes 47€ fatal casualties. The pericd analyzed begins in
December 1961 with tbe entry of U.S. Army CH-21!'s into Vietram and was
arbitrarily cut off on 31 December 1967. This report supersedes BRL
Technical Note 1617 (Reference 1) which was the first formal publication
by Aberdeen Research and Development Center (ARDC) on this subject, and
in turn will be updated as more data accumulete., The sample deals ex-
clusively with U.S. Army personnel; hence, the findings should be con-
servative, Comparable data were not available on Vietnamese or on other
non-U.S. Army persornel who became casualties aboard U.S. Army aircraft.
In other respects, the sample was selected to be most relevant tc
“combat" casualties; a serious attempt was made to exclude casualties
resulting from (pure) accidents not involving ground-fire hits. Also
excluded were casualties occurring to aircrew (and passengers) while off
the aircraft and even while dismounting.

1.1 Objective,

The main objective of this study is to identify and define the
difterent types of casualties that occur, their causes, frequency and
circumstances, qualitatively and quantitatively as fully and as pre-
cisely as possible., Many efforts have already been devoted to increasing
survivability of Army aircraft and aircrews, and such efforts should
continue. But all such efforts require adding weight, and weight is
critical to the performance of helicopters and other light aircraft.

The identification of casualty types, locations, and causes
should suggest ways and means to prevent casualties; the relative fre-
quency of the various casualty occurrences should suggest the proper
perspective for minimizing casualties. Hopefully, clarification of
these issues can provide a basis for designing new aircraft including

seats, personnel armor and helmets, with muximum crew ard passenger
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survivability but with & minimum weight penalty and sacrifice to mission

performance,

1.2 Anproach and Procedure,

The basic approach of this study is a classification procedure.
The two main types of casualties are wounds and injuries, A third minor
type, called "Other" segregates combat casualties occurring on board
aircraft which were not clearly wounds nor injuries as defined for this
study. All the casualties were further classified by severity, aircraf§
type, crew station, anatomical location, ground fire type, type of in-
Jury or wounding agent, and various other groups that arc (or appeared
to be) potentially meaningful. Basically the classification procedure
was limited only by the information available from the source reports.

All data sources pertinent to a given incident were coded and
submitted to an "Information Recall" computer program capable of gener-
ating almost any desired correlation. Throughout these correlation
tables, two general terms are used - Casualty Type and Casualty Severity
- each of which is subdivided into three classes. The three casualty
types are Wound, Injury, and Other; the three severities are Fatal,
Serious, and Non-Serious. These and other significant terms are defined

for this study in the f9llowing paragraph.

1.3 Definitions of Terms Used in This Report.

Casualty - U.S. Army personnel who, as a direct result of
enemy action, is wounded, injured or hurt while aboard an aircraft.

Wound - A casualty resulting from a penetration or perforation
of the body by a missile (bullet, fragment, spall, or aircraft debric)

while the aircraft is involved in combat operations.

Injury - Casualty (not wounded as defined above) resulting
from projectile impacts on the aircraft forcing it to land or crash with
sufficient force to cause internal injuries, broken bones, etc., to

occupants of the aircraft.

8
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Other - Casualty (not a wound or injury as defined above) in-
curred while engaging a hostile force, not necessarily the result of
rrojectile impacts on the aircraft or individuals aboard. For example:
an ajrcraft occupant thrown asgainst a hot machine-gun barrel and burned

during ground-fire evasion maneuvers.
Severity - Degree or seriousness of casualties,

Fatal - Includes Wounded, Injured or Other type casualties who

expire as a result of the incident, immediately or subsequently,

Serious - This degree of casualty (Wound, Injury or Other)
ceverity includes the following categories as defined by AR 600-10:
Very CSerious, where life is imminently endangered; Serious, where cause

for concern exists, but there is no imminent danger to life.

Non-Serious - Casuslty (Wound, Injury or Other) where cause
for immediate concern does not exist. Casualties classified as "non-
serious" include loss of limb or sight, permanent disfigurement, or re-
quire extensive medical treatment and hospitalization. Consequence of
weund or injury is not immediately significant and no danger to the life

of the casualty is apparent.

Crash - Any ground-fire hit incident while the aircraft is in
flight resulting in an uncontrolled landing, i.e., air raft incapable of

being governed, guicded, or restrained at touchdown.

Forced Isnding - Any ground-fize hit incident while the air-
croft is in flight (not a crash) resulting in a controlled landing prior

to its intended time.

Combat - For purposes of this report, a "combat incident" is
defined as an actual projectile(s) impact(s) on the aircraft and/or
:ndividual(s) aboard. This definition excludes casuelties
classified as "due to hostile action" in AR €00-10, where ground-fire

hits were not involved.

9
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1.4 Sources,

The principal data sources used in this study are casualty re-
ports from the Office of the AdJjutant General (TAGO) as prescribed in
AR 600-10 and reports concerning fatalities from the Office of the Chief
of Support Services and the National Record Center as prescribed by
AR 63840 and AR “0-400.

Initially, a decision was made to base the study on these data
sources because they furnished complete casualty information. However,
a major change in the casualty reporting system occurred in April of
1966, In an attempt to reduce the administrative workload in South
Vietnam, individual casualty reports were discontinued by TAGO for those
persons not classified as very seriously or seriously wounded or injured
and who did not wish their next of kin to be notified. These casualties
are now tabulated on a casualty log sheet wheve such information as ana-
tomical location of wound or injury and exact aircraft type are omitted.
Thus, it became necessary to use supplementary casualty information
found in aireraft ground-fire damage reports or other casualty infor-
mation on aircraft hit incidents reported to Army Materiel Systems Anal-
ysis Agency (AMSAA). These frcts account for the "unknown" entries
found throughout the tables of this report.

A list of the major data sources used and sample forms for
each are presented in Appendix A. A distribution of the number of cas-
ualties reported by each data source is presented in Table A-7, and the
number of casualties reported by multiple data sources is presented in
Table A-8.

1.5 Aircraft Types.

All of the casualties in this study were U.S. Army personnel
and were gboard a variety of aircraft in the Republic of Vietnam. Al-
though a few of these casualties occurred aboard U.S. Air Force and U,S.
Marine Corps aircraft, most were aboard U.S. Army rotary wing and, in
fact, the majirity of these were sboard UH-1 helicopters. Casualty data

10
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are presented herein by various aircraft types as warranted by sample
size. Major characteristics of the aircraft involved are summarized in
Appendix A, Tab.e A-1l; the inventory of each type of aircraft in Vietnam
for every half-year is presented in Table A-2. Flying hours per half-
Year are presented for each aircraft type in Table A-3, To further

i)

assist in calculating casualty "risks," numbers of aircraft sorties hit
are presented in Table A-4 and numbers of aircraft combat crashes are
presented in Table A-5. These data were obtained from sircraft damesge
reports {other than casualty data sources) which sre ccllected and ana-
lyzed separately. A bibliography pertinent to aircraft damage is con-
tained herein. All of these data are presented in haif-year increments
to facilitate correlation with any other operations-type data which may
be recorded on either fiscal or calendar year basis., Note that Army
aircraft flew a total of over 4,000,000 hours in Vietnam from December
1661 through the end of 1967, and also note cthe escalation of activity
especially in late 1965. Unfortunately "flying hours" is not the best
index or basis for casualty (or any other combat data) analysis because
it includes a significant amount of non-combat flying; however, it was
utilized herein because no other type of data was available on all the
aircraft for the period of interest, A total of over 10,000 aircraft
hit incidents occurred (Table A-k). Other aircraft damege studies in-
dicate an averagu ratio of approximately two hits per aircraft sortie
hit., For complete perspective the crash statistics are also presented
(Table A-5) as a means of relating casualty data to combat crashes with-

out casualties.

1.6 Threat.

Studies ccncerning ground-fire damage inflicted on aircraft
indicate that, for the period 1962-1967, the weapon threat was approxi-
mately 85 percent Caliber .30 type, 10 percent Caliber .50 type, and 5
percent miscellaneous, including booby traps and land mine detonations,
usually in the landing zone. Unfortunately casualty reports were not
specific on bullet caliver and weapon type, but the main cause of per-
sonnel casuslties was small bullets. Booby traps and land mines,

11
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detonated by rotor wash and on command, were techniques first employed
by the enemy during the latter portion of the 1962-1967 period. Through
1967 this tactic resulted in 16 wound-type casuelties (5 fatal and 11
non-serious) but no injury-type casualties,

1.7 Presentation,

Most casualty analyses in the past have selected "severity" as
the first order of classification, i.e,, fatal versus non-fatal casu-
alties, and in many cases, only the fatalities were analyzed. In this
report "casualty type" was selected as the first order of clessification
in the belief that separate treatment of "injuries" and "wounds" would
bring out more clearly the causes of casualties, and hence the potential
remedies. Detailed data and a large variety of correlations are pre-
sented in the Appendixes of this report and scme gross general observae-
tions are presented in the following section primarily to describe the
sample, However, it is felt that the most significent contributions of
this study are presented in the separate sections on "injuries" and
"wounds." To accomplish this, data on the "Other (Combat)" casualties
were analyzed separately and found to be relatively insignificant. Sig-
nificant subgroups of injuries and wounds are analyzed in detail in
their respective sections. Crew stetion, aircraft type, threat, and
other factors are discussed, but the primary effort was to identify rel-
ative frequency of each type of casualty and to correlate it with cause.

2. (CONFIDENTIAL) GENERAL CASUALTY ANALYSIS

The sample of data for this analysis consists of 4065 reported
U.S. Army casualties. These casualties occurred aboard a variety of
aircraft performing many different missions. Casualties were occupants
of all crew and passenger positions with varying degrees of sevecity and
from numerous causes, Two distinct major types of casualties occurred,
i.e., wounds and injuries (as previously defined), and the significant

variables of each type are discussed in the following sections. This
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section analyzes variables common to casualties of both types and other

aspects of significance to casualties in general.
2.1 Severity.

The sample includes 478 fatalities, which represent 11.8 per-
cent of the total (4065) casualties. Perhaps the most significant ob-
servation of this study is that more than twice as many fatalities re-

sulted from "Injuries" as from "Wounds" - 325 versus 153.

A total of 3587 non-fatal casualties occurred, which represent
£8.2 percent of all casualties, or & non-fatal to fatal ratio of ap-
proximately 9:1. Most were reported as "non-serious," but €9 serious
non-fatal cases were reported, representing 2.2 percent of the L4065
total casualties or 2.5 percent of the 3587 non-fatal casualties, For
many statistical applications, these serious, non-fatal cases should be

considered as important as the fatelities.

Of the reported casualties, most were reported as "non-serious'
- 3408 out of k065 or 86.0 percent. Undoubtedly, some very minor
scratches and bruises were never officially recorded, and hence do not
influence this study. Reports concerning "non-serious” cases were fre-
quently lacking in detail, which accounts for the many “"unknown" entries
in the Appendix tables. As a rule, reporting was more detailed tor the
"fatel" and "serious" cases. While most of the fatalities were crash
injuries rather than direct wounds, the opposite is observed for the
non-fatal (mostly non-serious) casualties. Most were wounds caused by
spall and debris resulting from bullet impact on aircrafi materials
rather than by bullets. Casualty severity is discussed further for the
various types of casualties and for the other variables throughout this

analysis.
2.2 Casualty Type.

In this analysis, the entire 4065 casualties were divided into
three distinct types. The main types, Wounds and Injuries, plus the
Other (Combat) casualties, are distributed as follows:

13
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Wounded 2946 (72.5%)
Injured 873 (21.5%)
Other _246 ( 6.0%)
Total Loes

As referred to previously, however, the distributions of fatal
and non-fatal casualties by types are significantly different:

FATAL CASUALTIES

Wounded 153 (32.0%)
Injured 325 (68.0%)
Other _0(0.0%)
Total 478
NON-FATAL CASUALTIES
Wounded 2193 (77.8%)
Injured 548 (15.3%)
Other _246 ( 6.9%)
Total 3587

When these figures are compared, it becomes apparent that
crash injuries (and burns) caused more combat fatalities than direct
wounds, by a factor of more than 2 to 1. On the other hand, direct
wounds account for more non-fatal casualties than injuries dy a factor
of more than 5 to 1. Hence, the distribution of totul casualties, which
suggests more wounds than injuries by a factor of more than 3 to 1, can
be misleading., The dist:libution of total casualties suggests that
greater reduction in casualties is possible by reduction of wounds, but
fatality distribution suggests greater reduction is possible by reduc-
tion of injuries. Wounds can be reduced only by armoring personnel;
reducing injuries requires aircraft improvement by a variety of means,
only one of which is .- .oring; hence, separate analysis of wounds and
injuries becomes essential to ensure proper guidance to all efforts for

casualty reduction,

A legitimate question arises on the relative significance of
"serious" non-fatal casualties. One means of consideration is to examine

1)
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the combined distribution of severity and type for the 4065 casualties
as follows:

Type Non-Serious Serious Fatal

Wounds 27kl (67.5%) k9 (1.29%) 153 ( 3.8%)
Injuries 511 (12.6%) 37 (0.9%) 325 ( 8.0%)
Others 43 ( 5.9%) 3 (0.1%) 0 ( ¢.0%)
Total Casualties 3498 (86.0%) 89 (2.29) 478 (11.8%)

Another way of looking at casualty distribution is to consider

"serious" as important as fatal and combine them as follows:

Type Non~Serious Serious or Fatal
Wounds 27k (67.5%) 202 ( 5.0%)
Injuries 511 (12.6%) 362 ( 8.9%)
Others au3 ( 5.9%) 3 ( 0.1%)
Total Casualties 3498 (86.0%) 567 (1k.0%)

Still another point of view is to ignore the 3498 "non-serious

and "others" and to examine the distribution of the 567 serious and

fatal wound and injury cases only, as follows:

Type Serious Fatal Total
Wounds 49 ( 8.7%) 153 (27.1%) 202 ( 35.8%)
Injuries 37 ( 6.6%) 325 (57.6%) 362 ( 64.2%)
Total 86 (15.3%) 478 (84.7%) 564 (100.0%)

While the "numbers" can be varied to accommodate numerous de-
grees of concern, the basic conclusion remains the same; i.,e., although
injuries occur less often than wounds, injuries are generally more sig-
nificant and hence offer more potential for reduction in severe cas-
ualties. Both classes are further analyzed in the following sections

of this report.
2.3 Time Trends.

The sample of 4065 casualties (including 33 casualties aboard
non-Army aircraft) represents the total accumulation of U.S. Army per-
sonnel combat casualties reported to BRI, from the entry of Army

15
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aircraft in the Republic of Vietnam (December 1961) through the end of
calendar year 1967. During this period the number of U.S. Army aircraft
deployed rose to 3536. In Appendix A statistics are preseated for half-
year periods to permit analysis by either fiscal year or cslendar year
25 the nz2ed arises to compare combat casualty data herein with other
Vietnam data. This history is summarized by calendar year in the
following table:

TABLE 2,1 (C). FLYING HOURS, AIRCRAFT HIT, REPORTED CASUALTIES AND
FATALITIES VERSUS CALENDAR YEAR (U)

Thousands Total Total
Calendar of Flying Aircraft Reported

Year Hours Sorties Hit Casualities Fatalities
1962 ) 1hk 38 5

1963 166 626 166 19

1964 k2 836 331 39

1965 531 1420 511 5

1966 1335 3310 1201 bk

1967 2093 b3kl 1785 190
TOTAL bh12 10,677 ho32% b2

aExcludes casualiies aboard non-U.S. Army aircraft,

Figure 2.1 illustrates the general escalation of U.S. Army
aircraft operations in the Republic of Vietnam fram 1962 through 1967.
Flying hours, aircraft hit, total casualties, and fatal casualties all
follow the same general trends by year.

2.4 Casualty Rates (Risk).

For all U.S. Army aircraft uctivity in the Republic of Vietn-u,
the average number of flying hours was 1100 per casualty and 9400 per
fatality. (In more common accident terminology, these rates are re-
spectively 91.2 casualties and 10,7 fatalities per 100,000 flying
hours.) These statistics (Tablz B-3) vary significantly by aircraft
cype; U.S. Army fixed wing aircraft are significantly less exposed to

16
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combat casualties than the helicopters, These data are summarized ia
Table 2.2.

TABLE 2.2 (C). FLYING HOUR RATES PER CASUALTY VERSUS AIRCRAFT TYPE AND
CALENDAR YEAR (U)

Average Number of Flying Hours

Rank Aircraft Per Casualty Per Fatality
1 Armed Ui-1B/C 400 + 150% 2900 £ 4oo®
3 Transport UH-1D/H 1150 + 250% 9500
2 CH-21C (1962-64) 680 6700
i CH-U4T 1250 12600
5 OH-13S/23G 2100 16100
6 CH-5k4 - %4800 -

1 ov-14/B/c 2000 22200
2 0-1 5400 32600
3 CV-2B 8800 83200
b .-1A/6A/8D 18000 68200
All UH-1's 780 6800
All Helicopters 850 7400
All Fixed-Wing 6220 41100
Al Army (1962-1965) 950 7200
All Army (1966) 1110 9300
All Army (1967) 1170 11000
All U.S. Army 1100 9400

%UH-1 not specified whether Armed or Transport in some cases,

Note that risk of casualty (and fatality) is related to the
"aggressiveness" of the missions assigned to the various classes of air-
crafi: Armed UH-1B/C and OV-14/B/C, in the rotary-wing and fixed-wing
classes, fly the highest-risk missiors. the CH-5% Crane and the
U-1A/6A/8D Utility aircraft are least-risk aircraft. Two main factors
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probably ascount for the significently lower risk of casualty in the
fixed-wing aircraft: ability to overfly the main threat (which is small
caliber weapons in Vietnem) and fewer personnel on boerd (usually).
Other factors, such as relative speeds and personnel protection, may
also have a minor influence. In general, fatality rates decreased in
time (Table B-U4) for nearly all clssses of aircraft; the respective

periods of usage in RVN differed for the verious aircraft types.

2.5 Rate or Aircraft Hit Per Casualty.

Various ratios can be useful as a measure of casualty rate for
dirferent purposes, For aircraft users, flying hours per casualty is a
useful index of overall survivability. For designers of aircraft and/or
protection, the probability of casuelty given a hit on the aircraft is

more relevant.

Rates of aircraft sorties hit per cesualty were calculated in
Tables B-5 and B-6 and the significant groups 'are summarized in Table 2.3.

Note that the "rank" on an aircraft-sortie-hit basis is dif-
ferent than that on a flying hour basis (presented in Table 2.2). A
factor such as "personnel density" seems best to explain the general
ranking pattern - except for the CH-21, The UH-1 Transports rank first
- and higher than the Armed UH-1l's which are hit more often; the main
mission of the UH-1 Transports is to carry troops into landing zones,
thereby exposing more personnel to casualties than do other aircraft.
The fixed-wing aircraft rank significantly lower than the rotary wings
because, from below, their wings contribute large presented areas for
hits (without possible casualties). The small CH-13/23's and 0-1's
rank higher than the large CH-47's and CV-2R'S because personnel in
these represent a higher proportion of the volume and hence of the to-
tal aircraft presented ares. Exen the CH-21's apparent anomaly can be
explained. While its role was primarily personnel carrier (like the
UH-1D), it transported ARVN troops rather than U.S. Army personnel.
Since good casualty data on ARVN troops were not available for this
study, the CH-2l appears to rank with the CH-47 which to date has been

19

CONFIDENTIAL




CONFIDENTIAL

employed primarily in resupply work. Note that number of aircraft hit

per casualty did not vary significantly with time, which suggesvs that
*

it is characteristic of the number of people aboard.

TABLE 2.3 (C). RATES OF SORTIES HIT PER CASUALTY VERSUS AIRCRAFT TYPE
AND CALENDAR YEAR (U)

Average Number of Aircrart (Sorties) Hit

Renk  Aircraft Per Casualty Per Fatality
1  Transport 'H-1D/H 2.3 £ 0.5% 18.8 £ 0.1%
5  Armed UH-1B/C 2.9 + 1.0% 204 £ 2.7%
2 OH-135/23G 2.8 19.8
Lo CH-WT 3.b 2L .6
5 CH-21 3.7 36.0
6  0-1 6 +1°% 35 & 7
7 U-1A/6A/8D 1 6 b2 & 23°
8  ov-1A/B/C 15 + 3% 164 + 30%
9  Cv-2B 18 + 6° 170 + 58%

All UH-1 2.3 19.7
All Helicopters 2.k 20.5
. All Fixed-Wing 8.5 56.3
ALl Army (1962-1965) 2.9 21.9
All Army (1966) 2.8 23.0
All Army (1967) 2.4 22.8
A1l U.S. Army 2.6 22.6

aAircraft type and model not completely identified in some cases.

*Rates of Sorties hit per casualty can be correlated to individual

hits per casualty for most of the casualty sample by merely doubling
the sortie rate, since UH-1 sorties were found to receive an average
of about two hits per sortie hit.
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2.6 Aircraft Missions. .

An attempt was made to correlate casualty occurrences with
alreraft mission or activity. Oee Table B-8. Unfortunately, mission
wag reported too often as "Cambat" or "Combat Support"; hence, two-
thirds of the sample mission i3 Inadequately specified., However, the

reported data does serve as a crude index of the main activities for

each sircraft type at the time ~asuslties occurred, For the UH-l, the
rain missions were combat support (mainly delivering troops to landing
zones), armed and unarmed reconnsissance, troop extraction, resupply,
and meuical evacuation, For the CH-21, the role was sinilar to the
unarsed role of the UH-1, except that the passengers were usually ARVN

troops.  For the CH-47, the main mission was resupply. For the small

/ OH-135 and CH-23G the role was mainly armed and unarmed reconnaissance,
{ Similar observations for the fixed-wing aircraft were mainly reconnnis-

sance for the 0-1 and OV-1, and resupply for the others (CV-2B, U-14,
U-GA. U-8D). The other missions of Army aircraft were mentioned occa-
2icnally, (including some non-combat) but in view of the known limi-
tations of the reports on this data, it could be misleading to imply
detailed correlations of casualty occurrence with reported missiocn.

Further analysis was abandoned,
2.7 Crew Station.

Does crew station, i.e., personnel location on Army aircraft
(vhen hit), affect chance of casualty? The first attempt to examine
this factor is presented in Tables B-8 and B-9 and summarized in Table

2.4 for all aircraft.

There is no physical or operational explanation for the large
diffrerence in casualty frequency between pilots and copilots; in prace
t.cally ail the aircraft, the only real difference betweeg them is
right-versus-left position. The difference is accountille, however, in

terms of the TAG Casualty Reporting Systenm,
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TABLE 2.k (C). CASUALTIES AND FATALITIES BY CREW STATION (U)

Crew Station Casualties Fatalities
Pilots 1075 116
Copilots 591 83
Crew Chiefs < T3 %
Gunners 839 8
Observers 148 22
Passengers 581 78
Unspecified _958 _1
4065 478

The principal data sources for this analysis were U.S. Army casualty re-
ports as prescribed in AR 600-10 and AR 638-40, These reports (Appendix
A) were executed by personnel not necessarily on the scene of the inci-
dent, and certainly not with any need to document who was sitting in the
right or left front seat. The TAGO casualty reporting systéﬁ requires
that a casualty's "duty military occupational specialty" (MOS\ be re-
ported., Since no MOS exists for copilots, many are reported as pilots.
In many cases, supplementary reports enabled the data processors (coders)
to distinguish between pilot, copilot, aircraft commender, etc., but in
the many cases, documented only by casualty report data, pilot MOS es-
tablished crew station, Fortunately, no similar problem was encountered
in distinguishing between crew chiefs and gunners, even though they too
operated in analogous right and left gunner positions most of the times
wvhen aircraft were hit. For the remainder of this study aircrewmen were
separated into three groups, i.e.,, pilots and copilots in one group,
crew chiefs and gunners in a second group, and all others in a third
group., The relative hazards of these three position groups are examined
in Tables B-10 and B-1l and summarized in Table 2.5.
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TABLE 2.5 (C). CASUALTY DISTRIBUTION (PERCENT) BY CREW STATION AND
AIRCRAFT TYPE (U)

Aircraft Crew Station Casuglties Fatalities
Ui-1 Pilot and Copilot 40,7 42,0
Crew Chief & Gunner 43,3 k1.5
All Others 16.0 16.5
ther Pilot and Copilot 39 3T
Helicopters Crew Chief & Gunnar 29 26
All Others 32 37
Fixed-Wing Pilot and Copilot 58 53
All Others %) L7
All U.S. Army Pilot and Copilot k1.0 k1.6
Crew Chief & Gunner 39.7 37.2
All Others 19.3 21.2

For the UH-1's (which represent 84.6 percent of all the data),
there is no significant difference in hazard between the cockpit and the
door positions. Together the four :rewmen received more casualties than
the "riders" by a factor of about 4 to 1. To some extent, this reflects
the fact that Vietnamese and other non-Army passeunger casualties were
excluded in this analysis, because complete data were not readily avail-
able. To some extent it also reflects the fact that some of the Army
aircraft never carry passengers, and all of them frequently fly without
passengers. Since pilot, copilot, crew chief, and gunner nearly always
flew together on the UH-1l's, and no difference in casualty hazard
appears, it is strongly suggested, at least for UH-l's, that overall
crsualty (and fatality) risk is independent of personnel location on the
aireraft., Table B-11 tends to confirm this,

The average number of reported casualties per fataliy (wounds
or injuries) was calculated for all the available cambinations of crew

station grcups and aircraft groups, and these very nearly arproach a
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constant (8.5), which suggests roughly that everyone aboard any Army air-
craft has a nearly equal chance to survive casualty incidents. While
large deviations from this constant are observed for several of the air-
craft, most of these are not significant because of small sample size or
data-collecting philosophy. On the other hand, the fouwr main crewmen
suffer more casualties because of more frequent exposure; hence, these
stations probably warrant priority over those for riders for those types
of protection which do not protect the whole aircraft (e.g., crew armor).
These factors are examined in greater detail in the subsequent sections

on injuries and wounds in this report.

2.8 Aircraft Type.

Of the total 4065 reported casualties it was previously men-
tioned that 86,0 percent were non-serious, 2.2 percent were serious, and
11.8 percent were fatal. Further distribution of casualty severity by
aireraft type results in the following:

TABLE 2.6 (C). SEVERITY DISTRIBUTION (PERCENT) VERSUS AIRCRAFT TYPE (U)

Aircraft Non-‘3erious Serious Fatal
UH"l 73ol 107 907
Other Helicopters . 8.5 0.3 1.2
Fixed-Wing 3.7 0.1l 0.7
Non.Army 0.6 0.0 0.1l

Note for the fixed-wing aircraft that the ratio of fatalities
(1 to 5) is higher than that for the rotary-winged aircraft (1 to 8).
A detailed Army casualty distribution for all the aircraft involved is
presented in Table B-1l2, For purposes of this analysis it is important
to keep in mind that the distribution of aircraft involved in the casu-
alty sample is (1) 99.2 percent Army aircraft, (2) 9%.6 percent Army
helicopters, and 84.6 percent Army UH-1's.
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In turn the UH-1's consisted of at least two major classes:
Armed Escorts (gunships) and Transports (slicks). Unfortunately, it was
nct possible to subdivide these precisely, because the casualty source
data frequently did not specify UH-1 model or type. Fortunetely, this
lsck of specific identification occurred less frequently on the fatal

and serious casualty source reports.

This distribution by aircraft of all the sample data is pre-
sented in Table A-6 £nd summarized in Table 2.7 by flying hours, air-
craft hit, crashes, and casualty major classifications. Note the
differences, e.g., whereas UH-1's tlew G0.6 percent of the total Army
aircraft hours (in RVN), it received 72.8 percent of the hits, and
8¢ percent of the casualties. On the other hand, the fixed-wing aircraft
flew 26 percent of the hours but accounted for 14.8 percent of the hits
and only 5 percent of the casualties. The position of the other (non
UH-1) rctary-wing aircraft falls between UH-1 and fixed-wing in this
distribution. Note also, in the distribution, the smaller differences
between wound and injury type casualties and fatalities.

TABLE 2.7 (C). DISTRIGUTION (PERCENT) BY AIRCRAFT TYPE FOR FLYING HOURS,
AIRCRAFT HIT, CRASHES AND CASUALTIES (U)

Distribution of UH-1 Other R/W Fixed-Wing
Flying Hours 60.7 13.3 26.0
Aircraft Hit 72.8 12.4 14.8
Crashes 66.3 17.0 16.7
Casualties 85.3 10.1 4,6
Fatalities 83.7 10.4 5.9
Injuries 80.2 12.7 7.1
Fatal Injuries 82.8 10.3 6.9
Wounds 85.6 10.3 4,1
Fatal Wounds 85.6 10.5 3.9
25
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Table B-13 presents the distribution of all casualties by air-
craft type versus casualty type, i.e., wound, injury or others; T;%les
B-14 and B-15 present similar distributions for the fatal and non-fatal
casualties respectively. As mentioned earlier, the wmajority of fatali-
ties were injury type casualties, whereas the majority of non-fatal and
total casualties were of the wound type. It is also significant to note
that this observation holds for every individual aircraft {except the
small samples on the CV-Z2B and the non-Army fixed-wing aircraft, spe-
cifically the C-123). The proportions of wounds and injuries vary from
one aircraft to another, but in all cases most non-fatal casualties
were the "wound type" while most fatalities were "injury type" casualties,
To some extent this mey reflect the success of the light-weight armor
crew protection program in reducing the number of fatal wounds.

2.9 Other (Combat) Cacualties.

Most of the cases analyzed in this report are wound or injury
type casualties. However, the sample includes 246 (6.0 percent) Other
(Combat) type casuslties. All but seven involved effects of the air-
craft's own weapons, including twenty shot by guns on board., The re-
maining casualties were: 1135 caused by weapon malfunctions, 30 from
weapon ejections, 20 from burns on weapons, and 49 from rocket blast.
The full distribution of these Other (Cowbat) casualties is presented
in Table B-16 of Appendix B. By aircraft, all but seven occurred on
UH-1t's, and probably more than half occurred on Armed UH-1l!'s., By crew
station, 183 involved gunners or crew chiefs (who also serve as gunners);
41 involved pilots or copilots; 22 involved observers or passengers or
unspecified crew stations. Out of the total 246 cases of Other (Combat)
casualties, only three of the weapon malfunction cases were reported as
serious. None were fatal. The remaining "true" combat casualties -
2946 wounds and 873 injuries - are analyzed in detail in the following
sections of this report. ’
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5. (CONFIDENTIAL) INJURY ANALYSIS

Injury type casualties, by definition, result from ground-fire
damage to critical aircraft components and systems causing crashes or
"hard" forced landings. For the period analyzed in this study, injuries
accounted for only 21.5 percent of tho total casualties (4065), but
6.0 percent of the total fatalities (478). Approximately half of the
total injuries and over three-fourths of the tatal injuries involved
aircraft fires frequently ignited by bullets.

3.1 Scverity.

A total of 873 injury type casualties were reported, and by

severity, they were distributed as follows:

TABLE 3.1 (C) DISTRIBUTION OF INJURIES BY SEVERITY (U)

Severity No. of Tnjuries Percent
Fatal 325 37.3
Serious 37 4.2
Non-Serious 511 58.5

Correlation of severity with cause or type of crash incident
is discussed further in the latter part of this seciion. The various
medical categories of bodily injury are presented in Table C-18, Burns
were involred most frequently (22 percent), but other categories in-
cluded broken bones, internal injuries as well as lacerations and con-

tusions, even drowning and asphyxiation,
3.2 Aircraft Type.

The distribution of injury data by aircraft type is detailed
in the tables of Appendix C. A few (20) Army personnel were injured on
non-Army aireraft (C-123, U-10 and HH-43); these represented 2.3 percent
of all injuries and 1.8 percent of the fatal injuries. However, 98 per-

cent of all injury-type casualties resulted from crsshes and forced
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landings of Army aircraft. For classification by Army aircraft type,
the reported data are summarized in the following table:

TABLE 3.2 (C) PERCENTAGE DISTRIBUTION BY AIRCRAFT TYPE (U)

Other R/W Fixed-Wing

Distribution of UH-1 (Non UH-1) A/cC

Flying Hours 60.6 13,4 26.0
Aircraft Hit 72.9 12,4 14.8
Aircraft Crashes 6.2 17.9 16.7
A/C Incidents with Injuries 72.1 13.8 k.1
A/C Incidents with Fatal Injuries T1.9 14,0 4.0
Personnel Reported Injured 80.2 12,7 7.1
Personnel Fatally Injured 82.8 10.3 6.9

As expected, the UH-1l dominates because it was deployed in
largze numbers; however, while it flew approximately 61 percent of the
total U.S. Army flying hours, it produced 80 percent of the injuries
including 83 percent of the fatal injuries. The U.S. Army fixed-wing
aircraft flew 26 percent of the hours but produced only T percent of
the injuries. For the other rotary wing, the percentages of flying
hours and injuries approach each other. This distribution probably
results from two main influences: relative exposure, and average number
of personnel on board. UH-1l appears higher in both respects. Further
breakdown of the UH-1l's into Armed and Unarmed was handicapped, because
some of the source data failed to specify this item. The available

data are summarized in Table 3.3.

In Table 3.3 the armed UH-l's, with only 24 percent of the
flying hours for all UH-1's, account for apprc.:imately 60 percent of the
fatal injuries, while the transport UH-1's with T6 percent of the flying
hours, account for only 40 percent of the fatal injuries. Note that
the aircraft hit, crashes, injury incidents, and total personnel in-
Jured are divided about evenly between Armed and Unarmed UH-1's, yet
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more injury fatalities occurred aboard "gunships" (UH-1 A/B/C) in spite
of' the fact that the transports probably averaged more personnel on
board., This suggests that not only are the Armed UH-1l's hit more often,
but also that the crashes are more violent, frequently killing the crew
of four., It also suggests that (other factors being equal) “two-man
gunships," such as AH-1G Cobra and Cheyenne, should reduce combat casu-
alties and fatalities from such missions. Injury rates are discussed

further in later sections.

TABLE 3.3 (C). PERCENTAGE DISTRIBUTION OF UH-1 BY TYPE AND MODEL (V)

/7

Armed Transport Transport
Distribution of A/B/C B D/H
Flying liours 23.9 9.0 67.1
Aircraft Hit 51.0 8.5 , 4o.5
Aircraft Crashes 48 Ba 54 3% 46,6
A/C Incidents with Injuries 50 = 12% 13 + 12% ko 3%
A/C Incidents with Fatal Injuries 62 & 7° T+7% 31.7
Personnel Reported Injured 49 £ 9% 11 + 10% b2 + 1%
Personnel Fatally Injured 59 + 5% 5+ 5% 34,8

aAircraft model not identified in some cases.
3.3 Crew Station.

Considerable analysis was devoted to determine the velative

hazards of the crew stations. See Tables C-9, 10, and 11 of Appendix C,
for the distribution of injuries and fatal injuries by crew station for
each of the Army aircraft. These data are summarized for the basic alir-
craft types in Table 3.k, The general conclusion is that any location
on these aircraft is equally hazardous. The issue is somewhat clouded,
becausz the number of uninjured passengers was usually not reported,

but for the two pairs of crewmen (pilot - copilot, crew chief - gunners)
consistently on board most aircraft, nearly equal numbers of perscnnel

were injured or killed.
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TABLE 3.4 (C). PERCENTAGE INGURY DISTRIBUTION BY CREW STATION VERSUS
AIRCRAFT TYPE (U)

Pilots and Crew Chiefs

Aircraft Copilots and Gunners Others
Armed UH-1 A/B/C b £ 2 T 5% 2
Transport UH-1 D/H 33 & 1 35 32
All UH-1 bi.1 h1,2 17.7
CH-21 C¢/37/47 30 k1 29
OH-135/23G/6A ks - 55
A1l Helicopters ko.5 39.0 20.5
Fixed-Wing 59 - Ly
All U.S. Army k1.9 36.3 21.8

The only exception (not accounted for by too smell a sample)
is the OV-1 Mohawk which appears to have suffered a preponderance of
pilot injuries. Howaever, this ancmaly undoubtedly results from the fact
that the great majority of Mohawks reported hit were armed A-models or
their earlier counterparts, OV-1C's, crewed by a pilot and an observer.
These observers were usually Vietnamese or U.S. Air Force personnel,
whereas the pilot was always U.S. Army. Since this analysis covers only
U.S. Army casualties, the reported distribution of Mohawk injuries (and
fatal injuries) is balanced accordingly.

The ratio of Fatal Injuries to All Injuries is practically
independent of crew station (see Table C-15), i.e., given an injury the
probability of fatality is very nearly the same for all crew stations -
37 percent, While this probability apparently varies among crew stations
and among aircraft, from 25 percent to 40 percent, the significance of
the variations is marginal. The percentage of fatalities to total in-
Juries appears slightly less for the other (non-UH-1) helicopters, than
for the UH-1's or the fixed-wing sircraft mixture.
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3.4 Injury Rates.

The relatively large number of injuries to the total number of
casualties, and especially to the total fatalities, has already been
mentioned. This section analyzes a number of injury rates, i.e,, ratios

"

of potential interest in assessing "injury risk.” The ratios were in-
vestigated and the averages for all Army aircraft are summarized in
Table 3.5. Each of these averages was examined by aircraft (or aircraft
group) to determine, if possible, the major factors that influenced

injuries and fatalities.

TABLE 3.5 (C) INJURY RATES FOR ARMY AIRCRAFT (U)

Al Fatal
Average Number of Injuries Injuries
Flying Hours Per Injury 5200 14000
Aircraft (Sorties) Hit Per Injury 12.5 33.5
Aircraft (Sorties) Hit Per Soctie With Injury 36.8 93.6
Injuries Per Crash 2,96 1.11
Injuries Per Fatal Injury 2.7 -

‘The average number of flying hours per injury and per fatal
injury veried considerably among the aircraft, Data are presented in
Table C-6 and summerized in Table 3,6. Note the significant difference
between the rotary and fixed-wing aircraft types. Relative exposure to

groundfire also shows a strong influence on flying hours per injury.

The average number of alrcraft hit for all the Army aircraft
was 12,5 per injury and 33.5 per fatal injury. These ratios are pre-
sented by aircraft in Table C-8 and summarized in Table 3.7. The
numbers in parentheses could be unreliable because of small sample size
or unspecified data. However, even excluding these, the ranking is
difficult to explain. The aircraft which rank low seem to be those with
aggressive roles, but serious exceptions are the Utiliny/fixed-wing
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TABLE 3 6 (C). AVERAGE NUMBER OF FLYING HOURS PER INJURY VERSUS AIR-

CRAFT TYPE (U)

. Hours Per Hours Per
Aircraft Injury Fatal Injury
OH-13S/23G/ 64 6,900 21,000
, Transport UH-1 5,600 18,000
CH-UT N 5,200 17,700
CH-21C %,300 22,400
Armed UH-1 2,200 5,100
All Rotary-Wing L 130 11,000
CV-2B ‘ >166,400 >166,400
U-14/6a/8p/22 48,700 85,300
0-1 14,600 39, €00
OvV-1A/B/C 5,600 22,200
All Fixed-Wing 18.900 52,300

TABLE 3.7 (C). AVERAGE NUMBER OF AIRCRAFT HIT PER INJURY VERSUS AIR-

CRAFT TYPE (U)

Aircraft Hit Per

Aircraft Hit Per

Alrcraft Injury Fatal Injury
CV-2B (>223) (>223)
OV-14A/B/C {>38.5) (>135)
CH-21C 18.2 121.3
CH~ 5k (>1h) (>1h)
CH-LT 14,3 48.5
0-1 (>12.7) 3h.4
UH-1D/H 1.0 34,2
U-1A/6A/8D/21 (>13.7) k.0
Armed UH-1 12.2 20.5
OH-13S8/23G/64A 8.9 7.k
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8. craft (U-1A/6A/8D/21) which also rank low, and the OV-1A/B/C which

rank high. The ranking correlates roughly with aircraft size, which
chould be expected on the basis of aireraft hit per injury; however,

ctier factors are obviously exerting influence. Average passenger load
which limits the number injured per incident is probably another factor.
Finally. it is suggested that the lack of reasonable pattern may be
sccounted for Ly the intrinsic vulnerability of the aircraft, which is
known to be characteristic of individual aircraft design (and projectile
threat) and independent of aircraft size and type. Note that the two
types of UH-1's are at about the same level for “"aircraft hit per injury,"

deapite their drastically different roles.

Table C-10 presents the average number of sorties hit per
cerc .o~ with injury. or per sortie with fatal injury. In Table 3.8 air-
cral't ran: changes from the previous table. Aircraft size appears to
correlate best, i.e., the larger the aircraft, the more sorties hit per
injury., Note the surprising similarity between fixed and rotary-winged
aircraft. The closeness of the two averages could be a coincidence of
the aireraft mixture, but the rank on this basis appears insensitive to
‘ne difference in this tas!s feature.

TABIE 3.8 (C), AVERAGE NUMBER OF SCRTIES HIT PLR SORTIE WITH INJURIES
VERSUS AIRCRAFT TYPE (U)

Sorties Hit Per Sortie With

Rank Alrcraft Injuwy Fatal Injury
1 CV-2B (>223) (>225)
2 CH-21C 73 182
3 CH-bT 69 162
L U-14/6A/8p/21 L8 96
5 ov-14/B/C ks 108
0 UH-1D/H 37.5 121
7 Armed UH-1A/B/C 37.5 &o
8 0-1 18 L&

2 OH-125/23G/6A 16.2 43,8
Totol Rotary-Wing 36.5 92.8
Total Fixed-Wing 38.4 98.4
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Still another injury rate consideration is the average number
of injuries and/or fatal injuries per crash. For all the aircraft over
the entire period, three (2.96) injuries per crash were reported in-
cluding one (1.11) fatality. These data are presented in Table C-11 and
summarized by aircraft type in Table 3.9. On this basis the main influ-
ence seems to be average number of personnel or. boaréd, except for the
UH-1A/B/C gunship for which data reflect its more aggressive role and
higher threat.

TABLE 3.9 (C). AVERAGE NUMBER OF INJURIES PER COMBAT CRASH VERSUS
AIRCRAFT TYPE (U)

Aircraft All Injuries Fatal Injuries
CH-21C/37/47 k.2 1.9
Armed UH-1A/B/C 3.7 £ G.5 1.6
Transport UH-1D/H 3.2 1.0
OH-13S/23G/6A 1.5 0.5

Army Fixed-Wing 1.3 0.5

All U.S. Army 2.96 1.1

Finally, rate of fatality per injury was also examined (see
Table C-16). As mentioned previously (in the crew station injury
analysis) for all the injury type casualties, approximately 37 rercent
vere fatal, Table 3.10 summarizes these observations by aircraft type.
Note the significant difference between the Armed UH-1A/B/C's and all
other U.S. Army aircraft, In view of this cobservation the need for a
crew of four on the obviously more hazardcus tasks of the gunships
should be examined critically, Use of two-men gunships should reduce
overall fatnlities,
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TABLE 3,10 (C). PERCENTAGE FATALITY RATE PER INJURY VERSUS A{RCRAFT

TYPE (U)
Aircraft Percent
Armed UH-1A/B/C 5T %5
. Army Fixed-Wing 36
OH-135/23G/6A 33
Transport UH~1D/H 32
CH-21C/37/47 29
All U.S. Army 37T

The same observations appear when the data are categorized to
illustrate crash survivavility, as in Table C-13 which is condensed in
Table 3.11.

TABLE 5.11 (C). CRASH SURVIVABILITY VERSUS AIRCRAFT TYPE (U)
(Sample: 288 Crashes)

Percent Percent Percent

Without Without With No
Aircraft Injury Fatality Survivors
Armed UH-1A/B/C <6 b5+ 5 29 + b
Armed UH-1D/H <5 T1 12
CH-21C/37/47 b 57 7
OH-135/23G/6A 32 71 Lt
Fixed-Wing 25 67 10

Note that for epproximately 30 percent of the armed UH-~1
crashes, there were no swrvivors, while on the other aircraft only 7 to
14 percent of the crashes were without survivors. Also, for about half
of the armed UH-1l crashes, at least one percon was fatally injured,

whereas for the other aircraft, no fatalities occurred in 57 to Tl percent
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of the crashes, Similarly, very few of the UH-1 (armed or unarmed)
crashes failed to injure anyone, whereas 14 to 32 percent of the other
aircraft crashes produced no (reported) injuries. Further analysis of
the relative violence of crashes is pursued in 8 later section under the

cause classification.
3.5 Time Trends.

Army aircraft deployment began in late 1961 and was still in-
creasing at the end of 1967, which was arbitrarily selected as the end
for this analysis. Casualty data are still being collected and hopefully
will be analyzed at some future date, In the Appendixes of this report,
most of the relevant data are presented by half-year periods. Injuries
and fatal injuries increased with time as did the number of sorties
flown, flying hours, aircraft hit, ete. In the fall of 1965, however,
deployment of the lst Air Cavalry Division marked a turning point in
escalation of U.S. Army operations. Prior to this time, the princirpal
function of U.S. Army aviation was in support of Vietnamese units; after-
wards large numbers of U.S. Army personnel became involved, To analyze
casualty trends with time, the data were classified into three groups:

CY 1962-65, CY 1966, and CY 1967. The data are summarized in Table 3.12.

TABLE 3.12 (C). ARMY AVIATION INJURY TRENDS WITH TIME (1962-1967) (U)

cY CY Pect cY Pet
1962-65 1966 Increase 1967 Increase

Flying Hours 993,720 1,334,875 34 2,093,227 5T
Aircraft Sorties Hit 3,026 3,310 9 L, 33h 31
Crashes Th 88 18 126 43
Reported Injuries 208 241 16 Lok 68
Fatal Injuries 101 91 -10 127 ko

Note that there was more activity in CY 66 than in all prior
years together, and in CY 1967 activity increased by approximately
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another 50 percent. 1In 1966, the percentage increases (over previous
years) in aircraft hit, crashes, and injuries were less than the corre-
sponding increase in flying hours; in fact fatal injuries actually de-
clined., From 1966 to 1907, flying hours increased by ST percent, air-
craft hit. ..ashes, and fatal injuries increased at a lower rate, but
total injuries increased at a higher rate. Why the percentage increasec
are not the same cannot be readily explained. One factor might be
changes in the Army aircraft fleet, e.g., less fixed-wing flying and
,ore helicopter flying. Another factor might be general lesscns learned
in combat environment and autorotative landings. 7Tf such a hypothesis
were true, the same trends would be reflected in the accident (non-
combat) crashes, Unfortunately, analysis of accidents is beyond the
score of this study.

Some of the rates of casualty were also cxamined for time
trends, in Tables C-7, C-9, and C-11, and ine mejor findings are sum-

marized in Table 3.13.

TABLE 3.13 (C). INJURY RATES VERSUS TIME (J)

cY cY cY
Average Number of 1962-65 1966 1967
Flying Hours Per Injury 4,800 5,500 5,200
Flying Houvs Per Fatal Injury 9,800 14,600 16,500
Aircraft Sorties Hit Per Injury 4.5 13,7 10.7
Aircraft Sorties Hit Per Fatal Injury 3C.0 26.1 3.1
Injuries Per Crash 2.8 2.7 3.2
Fatal Injuries Per Crash 1.b 1.0 1.0

As a whole, injury rates appear fairly constant from year to
year. Flying hours per fatal injury increased steadily, but flying
hours per injury did not. For number of aircraft hit (per irjury and
per fatal injury) the opposite is observed. Number of injuries per
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crash rose slightly, but fatal injuwries per crash declined slightly.
Number of total injuries per fatal injury increased slightly, which rep-
resents improvement, but the reason for it is not readily apparent.

3,6 Cause Classification,

For all the injuries - 873 including 325 fatalities - causes

were classified as follows:
Crash

Without Fire (CR)
With Fire

Post Crash

Without Explosion (CB)
With Explosion (CE)

In Flight

Without Explosion (CF)
With Explosion (CA)

Forced Landing

On Fire (FF)
Without Fire (FL)

Miscellaneous

Ejecting (EJ)
Parachuting (PA)
Unspecified Cause (UN)
The cause distributions by severity, crew station, aircraft
type, etc., are presented in Appendix C, Tables C-19 through c-26.
Twenty injuries, including six fatal injuries, involved U.S. Army per-

sonnel aboard U.S. Air Force planes in four separate incidents:

a. A U-10 crash fire killing one Army observer.
b, A C-123 crash fire killing two Army passengers.
c. An HH-43 crash fire killing three Army passengers.

d. A C-123 crash landing with non-serious lacerations to
fourteen Army passengers.
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These four cases are excluded in the following discussions; classifi.
cation of 853 injuries including 319 fatalities, which occurred to

U.S. Army personnel on U.S. Army aircraft, is summarized in Table 3.1k,
It is readily apparent that non-crash injuries are of minor numerical
significance,

TABLE 3.14 (C). PERCENTAGE INJURY AND FATAL INJURY DISTRIBUTION BY
MAJOR CAUSE (U)

Percent Percent Percent

Injury Reported Fatal
Cause Sorties Injuries Injuries
Crash 80.0 88.6 99.4
Forced Landing 11.7 8.2 0.3

Miscellaneous 8.3 3.2 0.3

The miscellaneous class includes: on2 fatal and three non-
serious injuries resulting from parachuting incidents; three serious and
six non;serious injuries in ejecting from the OV-1 Mohawk (the only Army
aircratt with ejection seats); 14 non-serious injuries from causes un-
specified in the source reports. All (27) of the miscellaneous injuries

occurred in 24 separate incidents.

Seventy injuries were reported in 34 separate forced landings,
either relatively "hard" or on-fire. One was fatal, and the rest (69)
were reported 8s non-serious. Thirteen non-serious injuries involved
fire in {light in which personnel escaped, but the aircraft were usually
consuned by fire; the remaining 57 involved no fire and in most cases
the aircraft were recovered and repaired. By crew-station, injuries
occurred more frequently (32) to the pilots and copilots, probably
because of their location (in front); 17 were crew chiefs and gunners,
and 21 were other personnel on board. By aircraft type a significant

number (8 out of 70) occurred on fixed-wing aircraft; most (56) occurred
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on UH-1's; 5 occurred on the »:~21 IOH's (CH-6/13/23), and only 1 was

reported on large helicopters. ,
7

3.7 Crashes,

The majority (68.6 percent) of injuries and all but two of the
fatal injuries (99.4 percent) involved crashes and usually (but not
always) total destruction of the aircraft. The crashes represent 80,0
percent of the total 290 incidents reporting injury. Fire was an im-
portant factor as shown in Table 3,15.

TABLE 3.15 (C). CRASH INJURIES WITH AND WITHOUT FIRES (U)

Percent of Totals

Fatal
Cause Injuries Injuries
Crash with Fire 50.2 79.0
Crash without Fire 38.4 20.4
Non-Crash Cause 1.k 0.6

Note that crashes with fire caused fowr times more fatal in-
Juries than crashes without fire., However, crashes without rire ac-
counted for half of the serious (non-fatal) and non-serious injuries.
Without fire, the injury-producing crashes averaged about three injured
per crash, with one fatality for every five injured. However, a sub-
stantial number of crashes without fire reported no injury, such that
the average is probably less than 2,5 injured per crash., In most cases,
only one or two fatalities occurred per crash without fire (during or

after crash). "No survivors" were reported in less than four crashes.

By camparison, crashes involving fires of all types were con-
siderably more severe and caused T79.0 percent of all the fatalities.
These averaged 3.3 injured and 2 fatalities per crash. Practically all
the "no survivor" crashes involved some type of fire, and analysis of

the various types of fire seems essential.
ko
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3.8 Fires.

The primary distinction required in aircraft fire analysis is
between fires ingiting in-flight and fires resulting from crashes,
These two differ not only in their consequences to the aircraft and per-
sonnel, but also in the measures required to prevent them (or reduce
their occurrence). Injuries for each type of fire are given in Table
3,16,

TABLE 3.16 (C). CRASH INJURIES FROM IN-FLIGHT VERSUS POST-CRASH FIRES (U)

Percent of Totals

Fatal
Cause Injuries Injuries
Crash (or Post-Crash) Fires 33,0 53.0
Crashes from Fires in-Flight 17.2 26.0
Non-Fire Crash Causes 49.8 21.0

Note that post-crash fire is the most frequent killer, with
twice as many deaths as those caused by fires in-flight. But note also
that crashes from in-flight fires killed more personnel than all non-fire
crashes and forced landings. Both types of fires include reported
explosions, which are discussed in Section 3.9, The percentages given
in Table 3.16 are conservative for both types of fires, because they
exclude thirteen non-serious injuries which occurred in on-fire forced
landings; they also exclude the injuries when ejecting and parachuting
from aircraft on fire. These are inciuded in non-fire crash causes in
the same table., The crash fires averaged 2.6 injuries, including 1.8
fatalities per crash; the in-flight fires averaged %.8 injuries, in-
cluding 2.1 fatalities per crash, Both types of fires contributed

numerous cases with no survivors, especielly when explosions occurred.
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3.9 Explosions.

In both types of fires - in-flight and post-crash - some cases
of "explosion" were reported. It is difficult (if not impossible) to
define this term, or even to distinguish "explosion"” from other violent
rapid fires. Certainly very few were detonations of munitions - enemy
shell or on-board ammunition. The crash explosions resulted mainly from
fuel cell(s) rupturing upon crash. The seven cases of mid-air explosions
or disintegrations lacked information to identify cause; in two cases
transmission failure, engine surging, or compressor stall was suspected;
in another, exploding ammunition; in three cases, exploding fuel is
suspected, Not one of the seven mid-ai: explosions was clearly ini-
tiated inside a fuel cell. In any case &.. explosions were violent and
rapid, and usually the aircraft was destriyed, which made reliable
assessment of cause and sequence of events difficult, In all, eighteen
known cases of explosion were reported which resulted in T4 deaths and
only four known survivors, two of which were considered seriously in-
Jured. All of the explosions occurred on UH-1's; approximately 75 per-
cent of them occurred on the Armed UH-1B/C's. The significance of the
explosions relative to the other fires and crashes is indicated in
Table 3.17.

TABLE 3.17 (C). INJURIES FROM EXPLOSIONS AND OTHER CRASH INCIDENTS (v)

Percent of Totals

ALL ~ ratal
Cause Injuries Injuries
Explosions-in-Flight 3.5 9.k
Explosions-on-Crash 5.6 13.8
Fires without Explosions 41.1 56.8
Non-Fire Causes 49.8 21.0

Note that these few explosions accounted €or more fatalities than all

the non-fire causes (crashes without fire, forced landings, ete.).
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The relative severity of the various injury ceuses is indicated
in Table 3,18.

TABLE 3.18 (C). AVERAGE NUMBER OF INJURIES AND FATAL INJURIES PER
INCIDENT VERSUS CAUSE (U)

Aversge Number per Incident

Reported Fatal

Cause Injuries Injuries
Explosion-in-Flight (CA) k.3 h.3
Fire-in-Flight without Explosion (CF) 3.5 1.6
Crashed and Exploded {CE) bk k.o
Crashed and Burned (CB) 3.0 1.6
Crash-No Fire (CR) 2.0 0.6
Forced Landings and Other Csuses 1.8 0.03
All Injury Causes 2.9 1.1

3.1¢ Injury Reduction.

Essentially; the prevention of combat injuries requires pre-
vention of crashes; the prevention of fatal injuries requires special
attention to the prevention of fires. At first sight, reduction of fire
occurrence upon crash seems to offer the greatest potential, since 53
percent of the fatal injuries involved crash fires (including explosions).
Considering also the additional fatal injuries, which result in crash
fires from pure accidents and other hostile causes (without actual hits
on aircraft), it is apparent that any and all measures to reduce crash
fires should be considered. Basically, these measures consist of better
fuel containment upon crash, e.g., improved crash-resistance of fuel
cells and fuel cell material, as well as self-closing fittings and lines.
For new aircraft, designs should include isolation of fuel from fire-

critical systems and personnel.

However, complete elimination of crash and post-craesh fires
would eliminate less than half of the fatal injuries. Some of the
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crashes were undoubtedly non-survivable, esen if the fire had not oc-
curred. Forty-seven percent of the fatal injuries involved no fire or
they involved fire in-flight (including explosions). Hence, it 1s
equaliy apparent that measures to prevent crashes (end thereby, post-
crash fires) should also be studied. An added incentlive to apply crash

prevention measures is the sevings in aircraft that would result.

Other studies (see Bibliography) indicete that crashes result
from the following causes: control failure, certain types of power
plant and power train failure, fires in-flight, and (infrequently) from
fatal and non-fatal pilot wounds. Seven crashes, including five deaths
occurring in two differaent crashes. are suspected of being caused by
wounds to the pilot. However, 98.4 percent of the fatal injuries re-
sulted from projectile demage to aircraft components. The primary
control failures were probably the most severe, but, fortunately, the
least frequent, because the critical control components present & rela-
tively small vulnerable area., Some power failures were also disastrous,
but usually autorotation saved personnel and aircraft, Both of these
causes can be eliminated in the design of new aircraft; both can be
relatively difficult to correct in existing aircraft.

The fires in-flight (including explosions) contribute the
largest number of crashes and 26.0 percent of all the fatal injuries. A
few of these fires involve o0il, hydraulic fluid, munitions, ete,, but the
great majority involve e fuel leak. Many of these leaks result from
impact by an inert bullet, where the leak is ignited by sggfk, hot
section, or other on-board ignition source; a significant number &lso
result directly from impact by an incendiary (actually API, i.e., armor-
piercing-incendiary) bullet. Self-sealing tanks, lines, and coatings
can reduce this problem significantly, but unfortunately these are not
designed to seal an impact by a functioning incendiary bullet. A number
of ignition and/or fire preventive techniques have been developed and
demonstrated to be effective. All are extremely lightweight; scme are
even practical for retrofit on existing aircraft. In the design of new
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aircraft, fires in-flight can be reduced without additives. Basically,
nearly all the fires ignite in the void cavities within the aircraft
near f'uel. components. To prevent the fires requires the elimination or
inerting of these voids, by design and/or additives, e.g., void-filler
plastic foam, purge mats, detector-suppressor systems, and other fire

prevention or extinguishing techniques (References 2, 3, 4, 5),

Undoubtedly, the occurrence of fire and explosion is related
to the type of fuel used, which was mainly JP-U (for turbine-engine
aircraft) and aviation gasoline (for the older aircraft). In this re-
spect, it is noteworthy that not one (of the seven) mid-air explosions
clearly initiasted inside a fuel cell. This suggests that protection
inside the fuel cells of Army sircraft (to date) is apparently not

Justified bty the combat data.

Probability of crash from bullet damage can be reduced signi-
ficantly by a variety of measures., In the design of new aircraft this
can be accomplished without armor (except to prevent wounds to pilots

and other personnel).

4, (CONFIDENTIAL) WOUND ANALYSIS

Wound type casualties, by definition, result from direct hits
on personnel by projectiles or by debris resulting from missile impact
on aircraft structure, A few of these wounds have caused crashes re-
sulting in 1.6 percent of the fatal injuries. Some additional cases
involved more than one person wounded vy the same projectile, but most
wound cases (£9 percent) involved single casualties. For the period
analyzed in this study, wounds contributed 72.5 percent of all the
casualties (4065), and 32.0 percent of the fatalities (478). Bssically,
this part of the casualty analysis attempts to correlate severity and

requency of the various types of wounds with anatomical location and
cause of wound. The significant overall observation is that the fatal
and serious wounds resulted almost entirely from bullets in the head,

reck, and torso of personnel. However, most wounds were reported as
ks
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non-serious; they were distributed over the entire body; they were
caused as much by debris emanating from bullat impact upon aircraft
material, as they were by direct hit on personnel,

4.1 Severity.

A total of 2946 wounds were reported, and by severity they were
distributed as follows:

TABLE 4.1 (C). DISTRIBUTION OF WOUNDS BY SEVERITY (U)

-

Distribution of No. of Wounds Percent
Fatal 153 5.2
Serious kg 1.7
Non-Serious 27kl 93.1

For fatal and serious wounds the anatomical locations and the
types of wounding proJectiles were very similar, but the non-serious
wounds differed significantly in both of these factors., Later sections
develop these cbservations in detail. Note that 93.1 percent of all
the wounds were reported as "non-serious.” As previously defined,
however, the non-serious classification includes amputation, loss of

sight, etc., as well as mere cuts and bruises.

L.2 Aircraft Type.

The distributicn of wounds by aircraft type is detailed in
the tables of Appendix D. Thirteen cases or 0.44 of 1 percent of the
total (2946) wounded considered in this study occurred on non-Army
helicopters (CH-34, CH-37, UH-1F) and non-Army fixed-wing planes (C-123,
A-1E, 0-2B). None of these were fatal and only one was reported as
serious., Hence, 2933 or 99.6 percent of the wounds occurred on Army
Aircraft, For ciassification by type of Army aircraft the reported

data are summarized in Table 4.2.
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TABLE 4.2 (C). PERCENTAGE DISTRIBUTION BY AIRCRAFT TYPE (U)

Other R/W Fixed-Wing
Distribution of UH-1 (Non UH-1) Aircraft
Flying Hours 60.6 13.L 26.0
Aircraft Hit 72.8 12.4 .8
A/C Incidents with Wourds  85.4 10.1 4.5
Personnel Wounded 85.6 10.3 4.1
Personnel Fatally Wounded 85.6 10.5 3.9

As observed for the distribution of injuries, the UH-1 again
dcminates the wcund sample. However, note that the UH-1 proportion of
wends significantly exceeds its proportions of both flying hours and
aircraft hit. Conversely, the proportion of wounds occurring on fixed-
wing plares was significantly smaller than the corresponding proportions
of either flying hours or aircraft hit. For helicopters other than the
UH-1's, the proportion of wounds is slightly less than but similar to that
of flying howrs and aircraft hit. This distribution pattern suggests
that, not only is the UH-1 exposed to hits more frequently than the
fixed-wing planes, but also that personnel aboard are moire likely to be
hit when the UH-1l is hit. In other words, personnel density is appar-
ently higher for UH-1's than for the other aircraft. Note that, for the
three groups of aircraft, the distributions of total wounds and fatal
wounds are virtually the same. Further breakdown of the Ul-1l's into

armed and unarmed is shown in Table 4.3,

TABLE 4.3 (C). PERCENTAGE DISTRIBUTION BY UH-1 TYPE (U)

Armed Unknown Transport
A/B/C If Armed B/D/H
Flying Hours 23.9 - T76.1
Aircraft it 51.0 - k9.0
A/C Incidents with Wounds 2.7 L3.6 317
Personnel Wounded .8 hi.2 34,0
Personnel Fatally Wounded 22.1 19.9 58.0
b7
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In over 4O percent of the reported wound cases, the source
data did not specify model and type of UH-1. For the fatal wounds,
reporting was more complete, Note that, for the transports, the pro-
portion of fatal wounds is significantly greater than the proportion of
aircraft hit, even without pro-rating any of the cases of unspecified
Ui-1's. The effect of "personnel density" is egain suggested since the
transport models of this aircraft are otherwise similar to the armed
models, It also implies that for the new "two-man" gunships, i.e.,
Cobra and Cheyenne, the wound rate should be lower than for the existing

"four-man" Huey gunships.
4.3 Crew Station,

The distribution of wounds by crew station is analyzed in
detail in Tables D-Y through D-21 of Appendix D. As explained in the
analysis of injuries, crew stations were grouped into three classes:
pilots and copilots, crew chiefs and gunners, and all others (iﬂéluding
observers, passengers, and a few unspecified). By crew station the
total reported wounds (2940} and the 15% fatal wounds were distributed
as shown in Table L.b,

TABLE 4.4 (C). PERCENTAGE DISTRIBUTION OF TOTAL AND FATAL WOUNDS BY
CREW STATION (U)

All Fatal
Crew Station Wounds Wounds
Pilot - Copilot 43,0 39.9
Crew Chief and Gunner 38,0 41,2
All Others 19.0 18.9

Note that the "pilot-copilot" group suffered nearly the same
proporticn of wounds as the "crew chief and gunner” group, which suggests
edual risk of wound for either crew station group. Equal risk for these

two groups was also observed for injuries, as discussed previously.
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Deviations, if any, from this general observation among the various

aircraft types appear in Table 4.5,

TABLE .5 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY CREW STATION AND
AIRCRAFT TYPE (U)

Pilots Crew Chiefs

Aircraft and Copilots and Gunners Others
Armed UH-1A/B/C b6 + 11 46 £ 12 8tk
Transport UH-1D/H 41 + 10 37T+ 9 22 ¢ 6
All UH-1 42,9 4o.& 16.3
CH-21C/37/47 36.5 bz, 2 20.3
CH-138/23G/6A 46 - 54
All Helicopters k2.6 39.4 18.0
Fixed-Wing e - W2

For each of the aircraft groups in Table 4.5, and for the
aircraft in Table D-10, there is no significant difference in wound risk
ameng regular crew stations. The QOV-1 anomaly of apparent imbalance
(as also observed for injury risk) can be accounted for by the fact
that it was frequently flewn with an ARVN or USAF observer (and a U,S.
Army pilot). For fatal wounds, the distribution by crew station is not
significantly different fiom that of all wounds (see Tables D-9 and D-10).
Given a wound, this suggests equal risk of fatal wound for all crewman.

Table D-11 of Appendix D presents the percentage of the total
reported wounds that were fatal, which averages 5.2 percent. It is in-
teresting to note that this probability was very nearly a constant for
all the significant groups of crew stations and aircraft types. In
other words, given a wound, the probability that it is fatal appears
rractically independent of the carrier ai - .»>ft or the location of the
xman on the aircraft. Conversely, everyor. aboard was about equally
"armored.” This observaticr is analyzed in greater detail by studying
the distributions of wounds by anatomical location.
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L.4 Wound Retes,

From an operational point of view, the number of flying hours

per wound and per fatality are useful ratios. However, from a vulnera-
bility (or protection) point of view, the average number of aircraft hit
(or individual hits) per wound is more meaningful. Previous studies
(see Bibliography) of aircraft ccmbat damage have identified personnel
wounds as the major cause of mission aburts in Vietnam. The above
ratios are examined in Tables D-4 and D-5 of Appendix D and are con-
densed in Table 4.6,

TABIE 4.5 (C). WOUND RATES FOR U.S. ARMY AIRCRAFT IN RVN (U)

Total
Average Number of Wounds Fatal
Flying Hours Per Wound 1500 29,000
Aircraft (Sorties) Hit Per Wound 3.6 70
Aircraft (Sorties) Hit Per Sortie w/Wound k.1 T2
Wounds Per Sortie With Wound 1.1% 0.06
Wourids Per Fatal Wound 1G6.2 -

Note that most sorties with wounds involved only one casualty
(also, see Tables D-3 and D-27). Note also that only 1 fatality oc-
curred for every 19 wounds (or as mentioned previously, 5.2 percent of
the wounds were fatal). Since some o® the above rates should vary with
aircraft type, they we»e compared in Tables D-k and‘D-S of Appendix D
and sumarized in Tables 4,7, 4.8, and 4.9, )
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TABLE 4.7 (C). AVERAGE NUMBER OF FLYING HOURS PER WOUND VERSUS ARMY
_AIRCRAFT TYPE (U)

Hours Per Hours Per
Alrcraft Reported Wound Fatal Wound
Armed UH-1A/B/C 620 + 280 14,800 £ 4,600
CH-21C 850 9,600
Transport UH-1D/H 1,500 % 400 21,000
CH-LT 1,500 k4,000
OH-13S/23G/6A 3,100 68,000
All Rotary-Wing 1,160 22,250
ov-14/B/C 3,400 (>89,000)
0-1 8,500 185,000
CV-2B 9,800 83,000
U-14/64/8D/21 28,000 . 341,000
All Fixed-Wing 9,510 192,000

Note that the difference between the rotary and fixed-wing
aircraft is an order of megnitude in flying hours per wound and per
fatal wound. Generally the more aggressive aircraft rank more hazardous
on the list, but the exceptions are of interest. For instance the high
rank for CH-21 may reflect the fact that it was the first to be deployed
and perhaps its crew was not as well "armored" as the crews of later
helicopters. The reason for the low rank of the light observation
helicopters is not readily apparent. For the fixed-wing airecraft,
flying hours per fatal wound fail to fit a pattern, but the reason is
small sample size: only six fatal wounds were reported on these air-
craft during the 6-year period analyzed. For total reported wounds
(mainly non-fatal), however, the pattern reflects the relative aggres-

siveness (exposure) of the various aircraft missions.

Table 4.8 compares the aircraft on the basis of average

nunber of aircraft (sorties) hit per wound and per fatal wound.
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TABLE 4.8 (C). AVERAGE NUMBER OF AIRCRAFT HIT PER WOUND VERSUS AIRCRAFT

TYPE (U)
A/C Hit Per A/C Hit Per

Alrcraft Reported Wound Fatal Wound
Transport UH-1D/H 3.0 + 0.8 42
OH-13S/23G/6A k.0 86
Armed UH-1A/B/C L.h + 2,0 104 + 32
CH-4T b.s 121
CH-21C 4.6 52
All Helicopters 3.2 62
Army Fixed-Wing 13 263

On this basis note that the UH-1 transports and the OH's rank
above the armed UH-1's. The rank generally correlates with "personnel
density" for the various aircraft except for the CH-21C. This-anomaly
may be accounted for by the fact that most of these wounds occurred be-
fore the present personnel armor was deployed. Note also the order of
magnitude difference between the helicopters and fixed-wings, which also
supports the correlation with personnel density.

Finally, in Table 4,9 a third ratio was analyzed, i.e., the
average number of reported wounds per fatal wound, which should provide
an index of the relative personnel protection (including armor) pro-
vided by each aircraft. The reciprocal form of this ratio is also
presented in Table D-11l.

An average of 19 wounds was reported per fatal wound with very
little variaticn among all the aircraft (those with significant samples).
Most of the extremes can be explained. The fatalities on the CV-2B's
and the utility aircraft were passengers not provided with armor; many
of the CH-21C fatalities occurred early in the war before armor was
available for gunners; the OV-1 ancmaly results from the fact that fatal
wounds to the non-Army observers were not included in the source data.

The ratio of 19 wounds per fatality (or its reciprocal 5.2 percent)
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reflects the body presented areas which can cause death from projectile
penetration. Mainly these are the head, neck and unarmored torso.

TABLE 4.9 (C). AVERAGE NUMBER OF REPORTED WOUNDS PER FATAL WOUND
VERSUS AIRCRAFT TYPE (U)

Aircraft Wounds/Fatalities
Cv-2B 9
CH-21C 11
U-14/64/8D 12"
Transport UH-1D/H 15+ b
OH-23G 20"
OH-138 21

0-1 22
Unarmed UH-1B 22 + 2
Armed UH-1A/B/C 26 + 4
CH-47 a7
ov-14/B/C >26"
ALl UH-1 19.2
All U.S. Army 19.3

*Small samples, less than 50 reported wounds.
4.5 Time Trends.

For CY 1962, 31 wounds were reported, including 4 fatalities;
for CY 1967, reported wounds had risen to 131k, including 63 killed.
Data for half-year periods are presented in Appendix D, Tables D-1, D-2,
and D-6, which were specifically assembled to detect any influence of

personnel armor (including crew seats) on casualty rates.

"Pipping-plate” and Doron protection was designed in late 1962
primarily for pilots and copilots. Later this wos replaced by the new
ceramic-plastic armors for all crewmen. The armor kits were applied to
various groups of aircraft in RVN beginning in early 1963, The
armor was undoubtedly successful since very few wound reports mentioned

its failure. Unfortunately, no casualty report was required when a
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wound was prevented by the armor; hence, a direct count of armor suc-
cesses was not available, An attempt was made to assess armcr effec-
tiveness indirectly, but this was complicated by many other effects.

The number of reported wounds (per half-year) rose with time,
but neither linearly nor smoothly. At least two significant "jumps"
appear: one for the second half of 1963, and a larger one for the first
half of 1966; the latter reflects the increased activity of U.S. forces.

The number of fatal wounds (per half-year) seems o decline
from 1962 to 1964, then rise until 1966 and tends to level off &t the
end of the period. More significant, however, is the fact that the
increase of fatal wounds vs time was much slower than that of other

casualty data.

The average number of flying hours per reported wound was
1510 for the whole period but this rate fluctuated between 800_and 2000,
The average number of flying hours per fatal wound was 28,900 but it
fluctuated between 10,000 and 50,000. Similar but smaller fluctuations
are also apparent on the basis of number of aircraft hit per wound and

ps; fatal wound.

The percentage of various wound types also was examined for
trends with time. It is noteworthy that while the numbers of total
wounds and fatal wounds increased, the percentage of fatal wounds
generally declined from about 15 percent to 5 percent. This suggests a
savings of approximately 300 lives, However, factors other than armor
may have also contributed to the reduction of fatalities. When torso
and non-torso wound fatalities are gtudied separately, both show a
significant decline., The armor kits provided torso protection primarily,
ard it is not apparent how the armor could have significantly reduced
non-torso (e.g., head and neck) fatal wounds. Fstal torso wounds de-
¢lined from about 6 percent to 2 percent, which suggests a savings of
approximately 125 lives. This decline is reflected most by the crew-
chief - gunner station, i.e., 4 percent to 1 percent. For pilots and

copilots, the decline is not as noticeable, since armor efforts were
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made from the beginning (1962 and 1963). For the "Others" {i.e., ob-
servers, passengers, etc.) no particular trend is indicated, possibly
because no official attempt was made to provide them with armor. On the
other hand, the crew chiefs apd gunners had no official armor in the
beginning. but significant measures were taken to provide them torso
armor; hence, the decline in torso fetal wounds suggests & savings of
approximately 60 crew-chief - gunner lives, From this it seems r-ason-
able to imply that at least as many pilot-copilot lives were also saved

since they were (at least) equally protected during the same period.

In summary, from the data through 1967, it is not possible to
estimate precisely how many lives were saved by armor kits because too
many complex factors interplay. A conservative estimate of lives saved

is approximately 125, but it could te as many as 300,

4.6 Anatomical ILocation.

The strongest influence on the severity of wounds proved to be
anatomical location. Appendix Tables D-12 through D-30 analyze this
parameter in detail, and gross distribution is summariced in Table 4,10.

TABLE 4.10 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY ANATOMICAL
LOCATION VERSUS SEVERITY (U)

Anatomical Location Total ratal Serious Non-Serious

Head and Neck 4.2 53.0 32,6 11.7

Torso . 7.1 k0.5 36.8 L.7

Legs 22.8 3.9 20.b 23.9

Arms 19.7 0.0 0.0 21.1 —-
Numerous or Unknown 36.2 2.6 10,2 33.6

Note that 93.5 percent of the fatal wounds and €9.4 percent of
the serious wounds occurred in the head, neck, and torso areas, even
though these areas acccunted for only 21.3 percent of all the wounds,
Conversely, most of the non-serious wounds were in the extremeties al-
though a high percentage (38.6) of tne reports on non-serious wounds

failed to specify location., The legs contributed a few fatalities and
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a significant number of serious wounds, but none of the arm wounds were
reported as serious, It must be remembered, however, that 93,1 percent
of all the wounds were non-serious, and only 5.2 percent were fatal.
Tatle 4,11 presents the distribution of wound severities for each of
the gross anatomical locations.

TABL. 4.11 (C). PERCENTACF DISTRIBUTION OF WOUNDS BY SEVERITY VERSUS
ANATOMY L LOCATION (U)

Anatomical Location Fatal Serious Non-Serious
Head and Neck 19.3 3.8 76.9
Torsc 29.5 8.6 6L 9
legs 0.9 1.5 97.6
Arms 0.0 0.0 100.0
Numerous or Unknown 0.k 0.5 99.1
Total ) 5.2 1.7 93.1

Table 4.11 further emphasizes the non-serious classification
of the extremity wounds. It also points up the fact that not all the
head, neck, and torso wounds were fatal or serious. In fact, a majority

of the wounds in these critical areas were classified non-serious.

The above distributions do not differ drastically Jor each of
the main crew-station groups as shown in Tables 4.12 and 4.13 for all

wounds and fatal wounds, respectively.

TABLE 4.12 (C). PERCENTALE DISTRIBUTION OF WOUNDS BY ANATOMICAL
LOCATION VERSUS CREW STATION (U)

Anatomical All Pilot & Crew Chief

Location Stations Copilot & Gunner Others
Head and Neck .2 17.0 ) 11.5 13.3
Torso 7.1 5.7 8.0 8.4
Legs ' 22.8 22.6 27.0 14,8
Arns 19.7 21.6 2.5 13.7
Numerous or Unknown 36,2 33,1 33.0 49,8
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TABLE 4,13 (C). PERCENTAGE DISTRIBUTION OF FATAL WOUNDS BY ANATOMICAL
LOCATION VERSUS CREW STATION (U)

Anatomical All Pilot & Crew Chief

Location Stations Copilot & Gunner Others
liead and Neck 53.0 55.8 k7.6 58,6
Torso 4o.5 39.3 41.3 b1k
Legs 3.9 k.9 4.8 0.0
Arms 0.0 0.0 0.0 0.0
liumerous or Unknown 2.6 ¢.0 6.3 0.0

The previous distributions of anatomical locat on represent
the entire wound sample including those occurring on *¢r 1 all the air-
craft, but the trends are dominated by the UH-1 hel’'2>, >3 which rep-
resent 5.5 percent of the wound data, In Teble- > ' _ -1 4,15 the deta
are segregated to present anatomical location «f wounds affered aboard

other major aircraft types.

TABLE 4.14 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY ANATOMICAL
LOCATION VERSUS AIRCRAFT TYPE (U)

Anatomical Fixed
Location All A/cC UH-1 Other R/W Wing
Head and Neck .2 13.5 17.3 20.3
Torso 7.1 6.9 8.5 7.8
Legs 22.8 22.4 27.1 22.7
Arms 19.7 19.3 19.0 28.1
ilumerous or Unknown 36.2 37.9 28.1 21.1
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TABLE 4.15 (C). PERCENTAGE DISTRIBUTION OF FATAL WOUDS BY ANATCMICAL
LOCATICN VERSUS ATIRCRAFT TYPE (U)

Anatonical Fixed

Location All A/C  UH-1 Other R/W Wing
Head and Neck 53,0 52.7. 56 50
Torso ko.s 39.7 Ly 50
Legs 3.9 4.6 0

Arms c.0 0.0

Numerou. or Unknown 2.6 3.0

k.7 Cause,

The 2946 reported wounds were classified into eight cause
codes: Dbullet, shrarnel, fragment, missile, land mine, booby trap, air-
craft metal debris, and plexiglas debris. These causes, defined previ-
ously, fall into three main classes: first, bullets; second, other
projectiles or pieces of projectile; and third, aircraft debris resulting
from prcjectile impact on the airecraft. The data on wound cause are
presented in Tables D-22 through D-25 of Apperdix D and relative severity
is summarized in Tables 4,16 and 4.17.

TABLE 4.16 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY CAUSE VERSUS

SEVERITY (U)

Cause Total Fatal Serious Non-Serious
BULLET: 34,1 91,5 7.5 70.1
OTHER PROJECTTLES:

Shragpnel 10.4 2.0 b1 11.0
Fragment 4.3 1.5 L,1 L.k
Missile 4.6 2.0 8.2 4.7
zand Mine 1.3 3.2 0.0 1.2
Booby Trap 0.3 0.0 0.0 0.k
Sub-Total: 20.9 8.5 16,4 21.7
DEBRIS:
Metal 36,4 0.0 h,1 39.0
Plexiglas 8.6 0.0 2.0 9.2
A1l Debris: 45,0 0.0 6.1 48.2
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TABLE 4.17 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY OCEVERITY VERSUS

CAUSE (U)
Cause Fatal Serious Non-Serious
Bullet 13.9 82.3
Other 2.1 1.3 96.0
Debris 0.0 g;g 99.8
Total 5.2 1.7 93.1

One significant observation is that "impact debris" caused
aluost half (45,0 percent) of all the reported wounds; however, none of
thes2 wounds were fatal and only three cases were reported serious.
Conversely, all fatal wounds (end nearly all serious wounds) were caused
by enemy projectiles or pieces thereof. "Bullei" was identified as
cause for 34,1 percent of the total wounds, 91.5 percent of the fatal-
ities, and more than 75 percent of the serious wounds. The other pieces
of projectile appear less hazardous than the bullets but more hazardous
than the aircraft material debris. Note that practically all the fatal
and serious wounds were caused bty bullets, yet a majority (82.3 percent)
of the bullet wounds were non-serious, It is known.(from other data)
that most of the bullets were small caliber types, but a few were 12.7mm
(Caliber .50). The term "shrapnel" was used in the casualty source data
mainly to describe pieces of bullets. Shrapnel, fragments, and missiles
together accounted for eight fatalities and eight serious wounds; they
usually caused non-serionus wounds. Booby traps received much attention
in recent years, but for the period analyzed herein the data show only
ten wounds resulting from this threat, all non-serious. Similarly land

mines accounted for only 39 wounds, including five fatalities.

In the previous discussion of anatomical locations of wounds,
it tecame appar:nt that non-serious wounds occurred on all parts of the
body, but the fatal and serious wounds were located on the head, neck,
and unarmored torso. In Tevle 4,13, cause of wound is related to
anatomical site for the 153 fatalities and the 49 serious wounds.
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TABLE %.18 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY CAUSE VERSUS
ANATOMICAL LCCATION (U)

(Fatal and Serious Wounds Only-202 Cases)

Anatemical Other Adrcraft All
Location Bullets Projectiles Debris Causes
Head and Neck 40.1 6.4 1.5 48,0
Torso 37.6 2.0 0.0 39.6
Legs 6.9 1.0 0.0 7.9
Numerous and Unknown 3.5 1.0 0.0 __l#__g
Total 88.1 10.4 1.5 100.0

Ncte that 88,1 percent of these (fatal and serious) wounds
vere caused by bullets., Of the remaining 11.9 percent, caused by other
projectiles and debris, 7.9 percent occurred in the head and neck region.
The general wound locations in Table 4,18 were further subdivided for
more detailed analysis in the follcwing sections of this report.

In Section 4.3 it was brought out that wounds were fairly
evenly distributed among crew stations., However, when the wounds are
separated by cause, some differences tecome apparent among the crew
stations, as brought out in summary Table 4,19,

TABLE 4.19 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY CAUSE VERSUS CREW
; STATION (U)

Pilot & Crew Chief

Cause Copilot & Gunner Others
Bullet 13.8 13.1 T.1
Shrapnel k.5 L.s 1.b
Fragment, Missile, Mine,

and Booby Trap 3.0 4.9 2.6
Debris, Metal 4.9 k.7 6.8
Debris, Plexiglas 6.9 0.8 1.0
All Causes, All Wounds 43,1 38.0 18.9
A1l Causes, Fatal and Serious 2.8 2.8 1.k
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Note first the equal proportions of wounds to the pilot - co-
pilot group and the crew-cuief - gunner group in most cause classes,
i.e., bullet, shrapnel, metal debris. Wounds from plexiglas were rre-
pronderantly in the cockpit; but the other crew stations suffered a
majority of the wounds from fragments, missiler, mines, and booby traps.
But, none of these differences significantly influenced the distritution
of the fatal and serious wounds. The only plexiglas wound that was

serious (non-fatal) was an eye wound to & pilot.

The number of plexiglas wounds seems relatively high (253 out
of 2444 total wounds), considering how thin (0.1 inch) the glazing is in
most Arnmy aircraft, especially UH-1l's. However, the early protection
kits included fairly thick (0.4 inch) stretched plexiglas plates to
induce bullet tipping to make it possible to stop bullets with armor
naterials availavle at that time. Unfortunately, while preventing fatal
and serious gunshot wounds, hits on the transparent tipping plates pro-
duced additional non-serious wounds. When the new lightweight ceramic-
plastic armor became available, the plexiglas tipping plates were no
longer needed, but in many cases these plates were Xept in the aircraft
because pilots had developed confidence in them., To observe this influ-
ence on the number of casualties produced, Table 4.20 scans plexiglas

~wounds by year.

TABLE 4,20 (C). PLEXIGLAS WOUNDS VERSUS CALENDAK YEAR (U)

Calendar All Locations Face Only
Year Number Percent Number Percent
1362 2 6.4 1 3.2
1963 11 8.3 5 5.8
1964 25 10.5 6 2.5
1965 35 10.3 T 2.0
1966 85 9.6 9 1.0
1967 95 T2 18 L3
Total 253 8.58 L6 1.5

¥*
Percent of total wounds for each year.
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Mote that the percentage of these wounds increased until 1964
and then steadily decreased., The CH-21l's were prime users of tipping
plates and then were phased out of RVh in 1964. On the UH-1's,
tipping protecticn was replaced by ceramic armor frcm 1964 to 1966.

Rinally, in Table 4,21 wound causes are examined to determine

cifferences among aircraft types,

TABLE 4.21 (C). PERCENTAGE DISTRIBUTION OF WOUNDS BY CAUSE VERSUS
AIRCRAFT TYPE (U)

Other Fixed

Cause UH-1 R/W  Wing

Bullet 86.4 10.8 2.8
Shrapnel, Fragment, Missile,

Lend Mine, Booby Trap 86.h4 10.8 2.8

Debris 91.k4 2.4 6.2

All Causes 85.3 10.4 4.3

Apparently, wound causes are similar for the principal air-
craft groups. Debris appears slightly more significant to UH-1's and
to the fixed-wing aircraft group, but slightly less significant to the

other rotary wing aircraft,
4,8 Arn Wounds.

In discussing the anatomical location of wounds, it was shown
that gross location (i.e., head, torso, legs, arms) was specified for
97.4 percent of the fatal wounds and 6% percent of all wounds. In the
source reports for 83 percent of the fatal wounds and 48 percent of all
wounds, anatomical location was further specified as to which part of
the head, torso, leg, arm suffered the wound, The following sections
of this report analyze the detailed subdivisions of wound locations.
Tables 4.22 and 4.23 summarize the distributions of arm wounds by cause
versus location and by crew stations versus aircraft type. None cf the

arm wounds were fatal or serious.
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TABLE 4.22 (C). PERCSITAGE DISPRIBUTION OF ARM WCUnDS BY CAUSE VERSUS
ANATOMICAL LOCATICN (U)

Anatomical Other Aircreft ALl

Location Bullet Proj. Debris Causes
choulder and Upper Arm 10.3 &.6 11.0 29.9
Elvow and Lower Arm 5.5 8.6 22,2 36.3
Wrist and Hand 6.9 10.0 16.9 33,8
A1l (Excluding Unknown) 22.7 e1.2 £0.1 100.0
All (Including Unknown) 22.k 26.6 51.0 100.0

Note that the arm wounds from all causes are almost evenly
distributed among the three parts of the arm. Tsble D-23 of Appendix D
further inlicates that aoout one-fourth of the arm wounds were reported
on the "joints," i.e., shoulder, elbow, and wrist. Half of the wounds
were caused by debris, and half by bullets and other projectiies. More
bullet wounds, were reported on the shoulder and upper arm, while more
debris wounds were reported from the elbow to the hand, wnich reflects
slightly better protection for the shoulder and upper arm., There was
no report of an arm wound seriously interfering with aircraft control;
at least no crash cause was reported as a wound to the arm or hand. The
following table summarizes distribution of arm wounds by crew station and
aircraft type, which is similar to the distribution of all the wounds,

TABLE .23 (C). PERCENTAGE DISTRIBUTION OF ARM WOUNDS BY CREW STATION
VERSUS AIRCRAFL TYPE (U)

Crew All UH-1 Other Fixed
Station Aircraft Only R/W Wing
Pilot and Copilot b7.3 39.9 3.6 3.8
Crew Chief and Gunner 29,3 34 .8 L.s -
Others 134 9.1 1.9 2.h
All Stations 100.0 33.8 10,0 6.2
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4.9 Leg Wounds.

A totsl of o7l leg wounds were rerorted, which was more than
for any other part of the body. Six of these were fatal builet wounds
in the upper leg of crewman. In at least four cases, ceuse of death vas
loss of blood frcm & severed artery. Ten serious wounds were reported,
but these were more widely dispersed on the ley; eight were caused by

bullets, two by missiles and none by debris.

The distribution of all the leg wounds is given in Tables
L.,2h and &,25.

TABLE 4.2h (C). PERCENTAGE DISTRIBUTION OF LES WOUNDS BY CAUSE VERSUS
ANATOMICAL LOCATION (U)

Anatcmical Other All

Location Bullets Prod. Debris Causes
Upper ieg 13.7 8.6 6.0 28.3
Knee and Lower Leg 16.4 s b 13.4 4y 2
Ankle and Foot 15.5 7.4 k.6 27.5
All (Excluding Unsnown) hes.6 30.4 2k, 0 100.0
All (Including Unknown) ho.3 30.0 27.7 100.0

TABLE 4.25 (C). PERCENTAGE DISTRIBUTION OF LEG WOUNDS BY CREW STATION
VERSUS AIRCRAFT TYPE (U)

Crew A1l UH-1 Other Fixed
tation Aircraft Only R/W Wing
Pilot and Copilc: k2.8 35.2 5.4 2.2
Crew Chief and Gunner b4, 0 39.8 L,2 -
Others 13.2 8.3 2.8 2.1
All Stations 100.0 83.3 12,k 4.3

While the bullet wounds are distributed evenly to all three
parts of the legs, the wounds from other causes are not evenly distri-
buted. Note also that only about one-fourth of the leg wounds were
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‘yused bty debris (as opposed to one-half for the arm wounds). Crew
chiefs and gunners received slightly more leg wounds than other persornnel.
Crewmer and rassengers atcard fixed-wing aircraft vreceived a very small

nupter o leg wounds.,
k.12 Torso Wounds.

Whereas the extremities received over 1200 wounis with only 16
of them fatal or serious, the torso received only 210 wounds, but €2 of
tLen were fatal and 18 were ser.ous. The armor kits were designed to
protect crew torsos btut unfortwately these kits could not provide com-
rlete coverage. By crew stat:oi and aircraft the distribution of all
wounds is given in Tables 4.26 and 4.27.

TABLE 4.26 (C). PERCENTAGE DISTRIBUTION OF TCRSO WOUNDS BY CREW STATION
VERSUS AIRCRAFT TYPE (U)

Crew All UH-1 Other Fixed
Station Aircraft Unly R/W Wing

All Severitiecs

Pilot and Copilot .7 30.4 3.3 1.0
Crew Chief and Gunner Lah 3.1 4.3 -

Others 22.9 k.3 4.8 3.8
All Stations 100.0 82.8 12.4 4.8

Fatal and Serious Only

Pilot and Copilot Lo 3h 5 1
Crevw Chief and Gunner Lo 3h 6 -
Others 20 14 2 L
All Stations 100 82 13 5

For all personnel, more than 60 percent of all the torso

wounds were caused by bullets, mostly in the upper torso.

None of the fatal and serious wounds of the torso were
caused by debris; nearly all (95 percent) were caused by bullets. Over
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TABLE k.27 (C). PERCENTAGE DISTRIBUTION OF TORSO WOUNDS BY CAUSE VERSUS
ANATOMICAL LOCATION (U)

Anatomical Other Aircraft All
Location Bullets Proj. Debris Ceuses

All Severities

Chest 25.9 6.6 3.0 35.5
Abdomen 10.2 3.0 1.5 k.7
Back (including Spine

and Lumbar) 11.1 5.6 3.6 20.3
Lower Torso (including .

Hip, Buttocks, Groin) 16.8 8.1 k.6 29.5
All Torso (excluding

Unknown) 64.0 23.3 12.7 100.0
All Torso (including

Unknown) 61.9 22.9 15.2 100.0

Fatal and Serious Only

Chest 48.7 3.8 0.0 52.5
Abdomen 20.0 1.2 0.0 21.2
Back (including Spine

and Lumbar) 17.5 0.0 0.0 ° 17.5
Lower Torso (including

Hip, Buttocks, Groin) 6.3 0.0 0.0 6.3
Torso, Unknown 2.5 c.0 0.0 2.5
All Torso 95.0 5.0 0.0 100.0

80 percent were in the upper torso including more than 50 percent of
them in the chest. However, 20 percent occurred on "Others" (cbservers,
passengers, etc.), most of whom were probably not protected by armor
kits. The remaining 80 percent were evenly distributed among the reg-
ular crew members (pilot and copilot, crew chief, and gunner). It is
known that some of the wounds occurred before armor kits were made
available. None of the armor kits could be designed for cﬂmplete'torso

coverage, and some, e.g., those for CH-UT pilots, offered more coverage
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than others, such as those for 0-1 pilots or UH-1 gunners. However,

no case of armor failure was reported with any of the fatal or serious
cases of torso wounds. From the casualty data sources it is not possi-
ble to determine precisely how many lives were saved by the armor. Howe
ever, it is significant that fewer (fatal, serious, and non-serious)
wounds were reported in the torso than in the head and neck area, which

is a much smeiler area but is not armored.

4,11 Head and Neck Wounds.

By crew station and aircraft type the distribution of wounds
on the head and neck area is similar to that on other arees of the
body and is summarized in Table 4,28,

TABLE 4.28 (C). PEXCENTAGE DISTRIBUI'ION OF HEAD AND NECK WOUNDS BY
CREW STATION VERSUS AIRCRAXT TYPE (U)

Crew All UH-1 Other Fixed
Station Aircraft Only R/W Wing

All Severities

Pilot and Copilot 51.6 b1.1 6.2 4.3
Crew Chief and Gunner 30.3 27.0 3.3 -

Others 18.1 13,1 3.1 1.9
All Stations 100.0 81.2 12.6 6.2

Fatal and Serious Only

Pilot and Copilot 43,3 36.1 5.1 2.1
Crew Chief and Gunner 35.1 33.0 2.1 -

Others 2.6 18.5 2.1 1.0
All Stations 100.0 871.6 9.3 3.1

The pilot-copilot group incurred the most head and neck
wounds on all aircraft. When only the fatal and serious wounds in this

area were considered, the number declined.
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For coding purposes the head and neck area was subdivided into
eight classes: forehead, skull, face, eye, ear (mastoid), head top,
head unknown, and neck. (See Figure A-1, Appendix A.) To simplify
discussion however, the eight classes were combined as follows: (1)
face, including eye; (2) neck; (3) helmet area, including ell other
codes, except (4) unknown, Considerable controversy has arisen con-
cerning the desirability of a ballistic helmet, possibly bullet-re-
sistant, The "helmet area" herein is approximately the area covered by
the present (APF~) flyer's helmet, which is not considered a ballistic
helmet, Distribution of the wounds which occurred are summarized in

Table 4.29,

TABIE .29 (C). PERCENTAGE DISTRIBUTION OF HEAD AND NECK WOUNDS BY
CAUSE VERSUS LOCATION (U)

Other Alrcraft Other
Bullets Proj. Debris Causes
All Severit.is

Helmet Area 10.0 2.2 3.1 15.3
Head (Unspecified) 6.4 2.2 1.k 10.0
Face (Including Eye) 6.0 16.7 3.1 56.8
Neck L.7 3.3 9.9 17.9
Total Head and Neck 27.1 = 418.5 100.0

Fatal .and Serious
Helmet Area 3.0 2.1 0.0 36.1
Head (Unspecified) 22.7 3.1 0.0 25.8
Face (Including Eye) 1S. 7.2 2.1 2.8
Neck 1.3 1.0 1.0 13.3
Total Head and Neck 83,5 13.4 3,1 100.0

While debris caused most of the head and neck wounds, it ls
practically negligible as a cause of fatal and serious wounds, most of

which resulted from bullets. Face and neck wounds accounted for T4.7
percent. of the total wounds. However, tbe remainder of the head
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accounted for most (61.9 percent) of the fatal and serious wourds.
This observation by itself tends to support the desirability of a
"ballistic" helmet, but other factors must also be considered. It pre-

sumes that all unspecified heed wounds occurred in the helmet area, and

it presumes maximum armor coverase for the head, i.e., the ideal helmet
from the armor viewpoint disregarding other camplex problems such as

weight and the many other functions of the aviator helmet.

Some discussion is also warranted by the large proportion
(almost half) of wounds caused by debris, which were mainly non-serious
wounds to the faces and necks of pilots and copilots., Almost half of
these were caused by plexiglas. Also included are 30 eye wounds (or
7 percent of head and neck wounds), which represent a significant pro-
portion consicering the relatively small presented area of the eyes.
This may suggest that the helmet visors are not being utilized to full
advantage, since they should stop most debris, especially plexiglas.

4,12 Wounds Prevented,

From the previous discussion in this report, it is apparc.t
that many fatal and non-fatal wounds to the torso were prevented by the
timely application of crew-seat and body armor kits. Unfortunately,
equivalent protection was not feasible for the head, neck, and limbs.

To assess how many wounds were prevented or how many lives
were saved requires a means of estimating the number of hits, wounds.
and fatal wounds that should have been expected without the torso
protection kits.

Previous studies of Vietnam combat damage (References 1, 6
through 15) have demonstrated that projectile hits on aircraft are
uniformly distributed; hence probability of hit on any aircraft section
(including personnel) is proportional to its average presented area.
This provides a means of predicting expected hits of any type per body
or per body section.
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However, not every hit necessarily causes wounds or fatal

wounds, because not every part of the bcdy is equally unprotected.

Part of the face and (sometimes) the hands are bare; arms and legs are
covered by clothing alone; feet and head are protected by flight helmet
and shoes; some torso area is protected by fragmentation vest and some
is protected by crew-seat armor or body armor. Only the armor can stop
bullets, but other materials can stop varying degrees of other projec-
tiles and impact debris. In practice, it becomes difficult to predict

the heterogeneous mixture of wounds that might have occurred.

To compare expected with observed, a further difficulty is
encountered, For the non-serious wounds that occurred most frequently,
docunentation, e.g., anatomical location, were frequently lacking. On
the other hand, the source reports on the fatal and serious cases are

believed to be complete and reliable.

By measurement of photographs of a pilot body model it was
determined that the average presented area of the torso is 2,57 times
that of the head and neck. Since the head and neck were essentially
unprotected, it is reasonable to select the number of chserved fatal
and serious wounds as equivalent to the expected number of such wounds
{to the head and neck). From this it follows that the expected number
of similar wounds in the unarmored torsc would be greater by a factor
of 2.57. This estimate is detailed in Table 4.30.

This estimate suggests that 249 fatal and serious wounds
should have been expected on the torsos of personnel, without protection
kits and other natural aircraft protection. Actually only &0 occurred,
hence possibly 169 were prevented, 75.7 percent or 128 of which would

have been fatal.

Unfortunately, there is no regulation to report armor
"successes," hence no reliable source for direct count. In the absence
of such objective data, the above estimate suggests that about 128
lives were saved by crew-seat and body armor from 1962 through 1967.
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This represents a significant proportion (84 percent) when one con-

siders that 153 actually died from fatal wounds, It also represents
27 percent of the (478) total fatalities, when fatal injuries are in-
cluded. The significance increases wher projected for 1968 and 1969.

In addition the armor kits also prevented serious and non-
serious wounds (to the torso). The above estimate implies 39 serious
wounds were prevented, and similarly about 200 nun-serious wourds of
varying significance were probably also'prevented.

4,13 Further Wound Reduction.

In principle, further reduction in fatal and serious wounds
seems possible by increasing the body armor coverage of the lower torso
and the armored seats on some of the aircraft. In practicality, sig-
nificant further reduction is not probable in existing alrcraft.

Since head and neck area accounted for a majority of the
fatal wounds, protection in this area suggests significant reduction
potential, Previous discussion indicated an "ideal ballistic helmet”
could reduce these wounds by as much as 62 percent, representing a re-
ducticn of 50 wounds or 33 percent of all fatal wounds, or 10 percent of
all ccmbat fatalities in this study. Unfortunately, the weight of the
ballistic helmet would increase the hazard of broken necks in crashes.
From the crash injury data in this report (which excludes pure accidents),
it is estimated that over 500 Army personnei survived crasihes without
serious injury. Jf only 10 percert of these were endangered by the
extra weight on the head, then the net savings in lives by a ballistic
helmet would be canceled. Considerinr an average of five men aboard
per crash a critical rise in fatal neck injury for only 2 percent of the
crashes would be equivalent to all the potential fatal head wounds pre-
vented by a ballistic helmet.

An alternative approach (alresady introduced in Vietnam) is to
mount head protection on the back of the seat instead of the man’s head."
However, this is only applicable for pilots {and copilots), who received
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LG percent of the fatal head wounds, Furthermore, such protection is
limited to the rear and sides, such that expected net reduction would
be less than 20 percent of tatal head wounds, representing 10 percent
reduction in total fatal wounds and 3 percent reduction in total cambat
fatalities, This apvroach involves no weight addition to pilots' heads,
but significant weight penalty to aircraft.

Six tatalities (4 percent of fatal wounds or 1.3 percent of
combat fatalities) resulted from bullet wounds in the upper leg. Only
a minimal net improvement can be achleved in this direction. Leg armor
for door guﬁners was designed and tried in RVN; however, the casu-
alty data indicate others aboard are equally susceptible to serious and

fatal leg wounds.

Besides armor, the only other approach to prevent fatal wounds
is to reduce tne crew., Sixty-three of the fatally wounded were crew
chiefs and gunners. Between 13 and 26 of these were killed while on
armed UH-1's. It is difficult to assess the value of (or the need for)
these men to the mission performed or to assess the number of lives
saved by their suppressive fire, However, crew chiefs and gunners
definitely account for about 13 percent of the fatal wounds and about
26 percent of the total fataiities (injuries and wounds). 1In this
respect the deployment of the new two-man gunships should reduce casualty

rates.

Taking this approach to its extreme, why not heve single-pilct
aircraft, to further reduce the casualty rate? In the gunship role this
might reduce fatalities, but it would mean loss of aircraft for every
serious pilot wound, and it would seriously (perhaps critically) degrade
mission effectiveness. For transport helicqpters and other aircraft,
this approach is inconceivavble. In effect, any serious wound to the
pilot, and any non-serious wound which affects his ability to control
and land the aircraft, would Jeopardize the lives of all the passengers,

not to mention the aircraft and mission.
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Observers, passengers, and other U.8, Army personnel con-
tributed 29 fatal wounds, with more than half of these on UH-l trans-
ports. Additional armoring for these personnel is difficult on existing
aircraft, but should be examined critically in designing new aircraft.

Most wounds, 274k or 93 percent, were not reported as serious,
but they represent the main cause of mission aborts in Vietnam. For
this reason, as well as for improved morale, reduction of such non-
serious casualties deserves some attention. Since half of these (1323)
were caused by metal and plexiglas debris (from bullet irpact on the
aircraft), significant reduction should be technically feasible and
relatively easy. Improvement of the face visor and even increased use
of the existing visor (or safety sun glasses) have already been
mentioned. Certainly the obsolete plexiglas "bullet tipping platec"
should be removed, if any remain. Additional measures for suppression
of spall may be warranted, especially on the cockpit consoles, e.g.,

instrumenrts and their glass and metal.

The front spall covers on existing armor appear adequate. It
is suspected that some of the non-serious wounds from debris and
shrapnel actually were caused by pieces of ceramic from impacted armor;

however, practically none of these were specified in the source reports.

The relative ease of preventing debris wounds is demonstrated
by comparing the numbers of such wounds suffered on various anatomical
locations. For instance, 64 debris wounds were reported on hands which
were covered by gloves at most, whereas only 14 were reported on feet
which were covered by boots; the face received 143 debris wounds, while
the remainder of the head covered by the helmet received only 13 such
wounds. Hence, most debris vounds can be prevented by lightweight non-

armor materials.

Some wounds were caused by a variety of fragmenting munitions;
grenades, mortar shell, landmines, booby traps, and bullets breaking
upon impact (shrapnel). However, these accounted for only 21.7 percent
of all the wounds and only 10 percent of the fatal and serious wounds.
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Certainly the small-bullet armor is adequate to prevent such wounds; on
the torso, even the infantryman's fragmentation vest should Le effective,
For the extremities (arms and legs), small bullet armor is difficult to
Justify, but limited protection from debris and fragments is feasible

and desirable.

With regard to protection from larger projectiles, lightweight
armor against 12,7mm (Caliber .50) armor-picrecing buliets is now con-
sidered practical. In South Vietnam to dete, such bullets have been
encountered mainly by the gunships, but they accounted for very few
wourds., Except for these aircraft, and of course single-pilot aircraft,
the penalties in extra weight, cost and mounting problems appear to
outweigh the benefits of such armor. Certainly against 1k.5mm and
larger projectiles, other techniques of casualty reduction offer more

prcmise than armoring of personnel.

Finally, to keep wound prevention in rroper perspective, one
must remember that personnel wounds are not the major cause of comtat
fatalities on aircraft. With the armor provided, wounds accounted for
32 percent of the fatalities; without the armor it is estimated that
wounds might have accounted for 46 percent of the fatal casualties from
hits on aircrafy. ‘Hence, armoring personnel has a definite limit in
casualty reductior. Maximum casualty reduction also requires serious
attertion to aircraft design and all measures of reducing crashes and/or

crash injuries and burns.

5. (CONFIDENTIAL)  SUMMARY
S.1 Genersl,

J.5. Army Combat Casualties reported aboard aircraft in RVN
from CY 1962 through CY 1967 numbered Egéé. These casualties included
three types: injuries (resulting from crash or hard landing caused
by projectile damage to the aircraft), woungs (caused directly by a
projectile or impact debris), and other casualty incidents aboard air-

craft. Crewmen and passenger casualties were included, but source data
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excluded non-U.S5. Army personnel. The aircraft included a few USAF and
USMC planes, but 99 percent of the Army casualties were aboard U.S.
Army aircraft, 95 percent of which were helicopters. primarily UH-1's
(85 percent). From December 1961, the Army aircraft inventory in RVN
rose from about 25 (CH-21l's and O-1's) to 3536 aircraft of various
types at the end of CY 1967. A total of E;EEELQQQ hours were flown;
over 10,500 sorties were reported hit, and g§§ crashed from projectile
damare. From the beginning a serjous effort was made by the Anmmy to
develop and apply lightweight armor for crew-seets and torsc body pro-
tectors to prevent ratal wounds. As a result, a significant number of
lives were saved, By comparison, the total application of aircraft
protection vo prevent crash and/or crash injuries was nominal. For the
period analyzed, 11.8 percent of the reported casualties or a total of
478 were KIA.

5.2 Major Findings.

(1) The number of fatal crash injury casualties (excluding
pure accidents) was more than twice the number of fatal wound casu-

alties; i.e., 325 or €8 percent injuries versus 153 or 32 percent wounds.

(2) Seventy-nine percent of the fatal crash injuries (or
53 percent of all the fatalities) involved aircraft fires.

(3) 1In descending order of frequency, the major causes of

fatalities were:

a, Crash Fires 169 or 3%%
b. Fires In-Flight (and crash) 83 or 17%
c. Head and Neck Wounds 81 or 17%

Crashes Without Fire 65 or 14%
e. Torso Wounds 62 or 13%

Miscellaneous Other Wounds 10or 2%
g. Miscellaneous Other Injuries 8 or 2%

() oOr the 4065 total casualties, 89 or 2,2 percent were
reported as 'serious." Their causes were analogous to the causes of

fatal casualties,
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{5) Most (3498 or 86 percent) of the casuslties were reported
as "non-serious." Their causes were distributed differently than the
causes of the fatal and/or serious casualties. Most (78 percent) were
wounds, or five times the total injuries. Most of the wounas (48 per-
cent) were caused by debris (aircraft metal, plexiglas, etc.) rather
than by bullets or other projectiles and pieces or projectile, and
vounds from all causes were mostly (45 percent) in the extremities

(arms and legs)

(¢) . oosition group, most of the casualty types e gen-
erally distributed 2:2:1, i.e.,: 40 percent were pilots or copilots,
LC percent were crew chiefs or gunners, and the remaining 20 percent
were observers. passengers, and others. This suggests that casualty

risk is the same for the four main crew positions.

(7) Casualty (and fatality) risk varied among aircraft but
the average number of flying hours for all the Army aircraft in RVN was
1100 per combat casualty and 9400 per fatality. The average number of
aircreft sorties hit was 2.6 per casualty and 22.6 per ratality.

(8) As time went on, number of casualties escalated as did
flying hours, sorties hit, ete., but "rates" either fluctuated about a
constant or else declined. From the eerly years to 1967, flying-hour
risk (for Army aircraft combined) improved only slightly per casualty
but significantly per fatality (i.e., 7200 to.ll,OOO). However, the
number of aircraft sorties hit per casualty and per fatality did not
crange signilicantly with time. Injury risk declined slightly with

time; wound risk (especially torso wounds) also declined with time.

(9) By aircraft type, casualty risk ranked as follows: armed
CH-1's, transport UH-l's, other helicopters, and fixed-wing aircraft.
The seme rank 15 obtained in nearly all cases, bused on flying hours or
arrcraft sorties hit, for fatal or total casualties, injuries or wounds.
(One notable exception is Armed UH-l sorties hit per fatal wound, which

reflects crew protection.) In general casualty and fatality rates
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correlate with "personnel density." Since the Armed UH-1's accounted
for so many fatalities, the rate should decrease with the deployment of

two-men gunships.

(10) Data were not available to obtain a direct count of
lives saved by armor (and other protection). However, based on the
average presented area ratio of head and neck to torso, and the observed
number of fatal wounds from each anatomical location, it is estimated
that approximately 128 fatal torso wounds were prevented through CY 1967.
A total of 153 fatal wounds actually occurred, with more than half in
the head and neck. Some serious and non-serious wounds were also

prevented.

5.3 Other Observations.

(1) The main threat was small bullets, but some casualties
vere also caused by larger bullets (12.Tmm), booby traps, land mines,
and other fragmenting munitions. Mines and traps have received a lot
of attention, but through CY 1967 they accounted for only five fatai

wounds, eleven nor-serious wounds, and no injury-type casualties.

(2) Mission (or task) type undoubtedly has a strong influence
on casualty rate., The data demonstrate this indirectly; the “aggressive"
aircraft, e.g., Armed UH-1's, account for many casualties. Unfortunately
"mission" was not precisely specified for most aircraft in the casualty

data sources.

(3) 1In addition to wounds and injuries, 246 (6 percent)
"other" combat casualties also occurred. These involved a variety of
burns on hot barrels, weapon malfunctions, and other such occurrences
in hostiie actions. None were fatal, and only three were serious.
Hence, these were not very significant to the overall casualty analysis.

(4) Thirty-seven percent of the injuries were fatal; only
5 percent of the wounas were fatal. Injuries also caused a slightly

higher percent of serious casualties than did wounds.

78

CONFIDENTIAL




CONFIDENTIAL

(5) Eighty-nine percent of the injuries and 99 percent of
the fatal injuries resulted from aircraft crashes, Other injury causes,
e.g., hard landing, ejection, parachuting, ete., were not significant
in the overall casualty analysis. A number of forced landings were
made "on fire" and the aircraft was usually consumed, but only thirteen

non-serious injuries (and burns) resulted from these.

(6) Crashes without fire accounted for 38 percent of the

fatal injuries and 20 percent of the total injuries.

(7) Crash and/or (post crash) fires accounted for "3 vercent

of the faral injuries and 33 percent of the total injuries.

(8) cCrashes from fires in-flight zccounted for 26 percent of
the fatal injuries and 17 percent of the total injuries.

(9) Reported "explosions" accompanied fires in 18 (or 8
percent) of the crashes, but these eccounted for 27 percent of the
fatal injuries including most of the crashes with no sv-~vivors. The
average number of fatal injuries per crash was >t for these cases, com-
pared with 1.6 for fires without "explosiocn" ané 0.6 for crashes with-
out fire. Most of these "explosions" resulted from fuel cell rupture
upon crash, but seven (out of eighteen) occurred in mid-air. Fuel is
suspected as a cause factor in three of these, but not one clearly
initiated inside the fuel cell. All of these cases occurred on UH-l's,

nearly all of which were armed.

(10) Less than 2 percent of the fatal crash injuries were
caused by vounds to the pilot(s); 98 percent were caused by projectile

damage to the aircraft,

(11) Injury risk varied with aircraft type. For the Armed
UH-1's approximately 57 percent of the injuries were futal; for the
ovher Army aircraft approximately 33 percent were fatal. Average number
of fatal injuries per combat crash reaged from 0.5 (for the LOM's and
fixed-wing aircraft) to 2 (for the large helicopters). Average number
of sorties hit per fatal injury ranged from about 4O to 200, Average
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number of flying hours per fatal injury ranged from 5100 for the Armed
UH-1 to about 20,000 for the other helicopters, and higher for the
fixed-wing aircraft. With time, injuries declined: slightly but
steadily. i

(12) Wound risk varied with aircraft type as follows. Ap-
proximately 5 percent of the wounds were fatal for nearly all the air-
craft types (with sufficient sample size of wounds). Average number of
sorties hit per wound ranged frcm 42 (for Transport UH-1's) to 263
(for fixed-wing aircraft) apparently depeanding on "personnel density."”
Average number of flying hours ver fatel wound varied from 10,000 to
70,000 for the helicopters and from 80,000 to 350,000 for the fixed-
wing aircraft, reflecting differencec in threat, exposure, and utili-
z&tion., As the armor kits were deployed, wound risk to crewmen declined
with time, especially for the torso fatal wounds. For non-crewmen,
however, the wound risk increased because of another factor. In 1966,
the expansion of the UH-1" Troop Transport operations exposed an in-
creasing number of U.S. Army passengers to wounds aboard helicopters.
The infantryman's protection, i.e., helmet and fragmentation vest, are
not designed tc stop bullets. The net result of these two opposing
trends is that the overall trend in wound risk to all personnel {crew
and non-crev) does not reflect a sharp decline, throughout the period

analyzed.

(13) Seventy-three percent of the casualties (fatal and non-
fatal) were wounds, but sixty-eight percent of the fatalities w re from

injuries.

(14) The most influential fac.or on wound severity was ana-
tomical location of wound. Head, neck, and torso accounted for 1l:<s
than half of the total wounds, but 93,5 percent of the fatal wounds,
and approximately 75 percent of the "serious" wounds. Arms and legs
accounted for about halt of the total wounds, but less than 30 percent

of the serious wounds and less than 6.5 percent of the fatal wounds.
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(15) The distribution of wounds and fatal wounds by ana-

tomical location did not vary significantly among aircraft types.

(16) Most (91.5 percent) of the fatal wounds end most (77.5
percent) of the serious wounds were caused by bullets., A significant
number of these, 8,5 percent of fatal, 16.4 percent of serious, were
caused by & variety of projectile "fragments.," No fatal wounds and
very few serious wounds resulted from impact debris, i.e., aircraft
material. However, such debris accounted for 48 percent of the non-

serious wounds, and 45 percent of the total wounds.

(17) 1In total wounds and wounds caused by bullets, the pilot-
copilot position and the gunner - crew-chief position received equal
percentages. However the pilot group suffered more wounds from plexiglas
debris, whereas the gunner group suffered more "fragment" wounds. This

difference affected non-serious wounds only.

(18) None of the arm wounds were fatal or serious; however,
of the leg wounds a few were fatal and a significant number were serious,
The wounds caused by bullets were evenly distributed on the arms and
legs, but the wounds caused by “fragments" and dekcis were not evenly
distributed, suggesting tnat varying degrees of partial protection
existed for the arms and legs. No reports mentioned extremity wounds

as cause of crash or lcss of control of the aircraft,

(19) Fewer wounds (fatal, serious, and non-serious) were
reported in the torso than in the head and neck area, which is a much
smaller ares but is not armored. Most (63 percent) of these torso
wounds were caused by bullets, including 95 percent of the fatal and
serious torso wounds, Of these, the majority occurred in the upper
torso, primarily in the chest. Since no chest protector failures were
reported, these involved personnel without chest protectors, e.g., crewmen
before armor was available, and non-crewmen (especially on UH-1D's),
However, 68 percent of the torso wounds (fatal or non-fatal) did in-

volve UH-1 crewmen whc should iave had access to torso protection.
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(20) Head and neck wound: accounted for 53 percent of the
fatal wounds, 33 percent of the serious and 12 percent of the non-
serious wounds. No major difi.. ences appear among position groups or
aircraft types. Most (83.5 percent) of the fatal and serious wounds
were caused by bullets; most of the non-serious were caused by debris;
"fragments" ceased e small but significant percentage of fatal, serious,

and non-gerious wounds.

(21) Because of the relatively large number of fatal and
serious wounds in the head and neck area, an attempt was made to sub-
divide these into helmet and non-helmet categories., If all the un-
specified head wourds were included, the helmet category could inciude
a maximum of 62 percent of all the fatal and serious wounds to the head
and neck, which represented 33 percent of all fatal wounds and 10 per-
cent of all cambat fatalities.

5.4 Lessons Learned for Casualty Reduction.

(1) Crash prevention offers the greatest potential ir re-
ducing combat fatalities. Crashes with and without fires, caused by
projectile hits on aircraft and/or personnel aboard, accounted for
68 percent of the fatalities. This involves general vulnerability
reduction of all aircraft systems, but especially reduction of fires
in-flight which by itself accounted for 17 percent of all fotalities.
Many techniques (e.g., plastic foam, purge-mats, costings, suppressors,
extinguishers, firewalls, etc.) are available to the designers of new
aircraft, but some are equally practical for retrofit of existing air-
craft, by kit and/or Engineering Change Proposal (ECP). Vulnerability
reduction should also include redesign of criticel control system and
drive train components, prevention of oil starvation to critical high-
speed bearings, and in some cases Judicious application of lightweight
armors, a8ll of wnich are feasible within the present state-of-the-art.
Requirements for new aircraft, e.g., Utility Tactical Transport Aircraft
System (UTTAS), should include complete redundancy and separation of

systems (and/or components) required to prevent crash, including power
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plant, flight contrcols and pilot. Methodi of vulnerability reduction
should emphasize besic design, fire-prevention, and other techniques

which do not require armor, and which are not sensitive to threat.
Crash (ard forced landing) prevention has the bonus advantage of saving

aircraft.,

(2) Crash fire prevention approaches should receive at least
sccond priority in fatality reduction. Crash (and/or post-crash) fires
accounted for 35 percent of the combat fatalities; this percentage
probably ignores an equal number (or more) of crash fire victims in
pure accidents in hostile and non-hostile areas. Basically this in-
volves techniques of fuel containment under crash conditions. Specif-
ically, new crash-resistant (and bullet-sealing) Iuel cell materials

and self-cloéing fittings are now available to reduce this hazard.

(3) Prevertion of fatal wounds requires bullet armor. The
application of new lightweight armors in crew-seats and body armor has
already saved many lives by preventing fatal torso wounds. For the
whole period analyzed, torso wounds accounted for 13 percent of all
fatalities; for the last half of 1967 this had decreased to 8.5 percent,
half of which were non-crewmen. The main disadvantage of armor is that
it requires significant weight to protect each individual, but its
practicali’y ageinst 7.62mm (.30 Cal.) bullets has been demonstrated in
RVN. Armor also has the intangible benefit of improving crew con-
fidence and morale., The weight of existing armor required to protect
against 12.7mm (.50 Cal.) is justifiable in some cases, e.g., gunships,
but impractical (if not unreasonable) to stop any larger threat. To
date, no (official) armor has been provided for troops and other pas-
sengers, and the data for this report indicate only 2.6 percent of the
total fatalities were fatal torso wounds to non-crewmen. However, 1k
percent of all casualties were wounded non-crewmen. While most wounds
were non-serious they would probably incapacitate a man for infantry
operation. Such casualty prevention would be desirable in troop trans-

ports. In summary, further improvements in torso (and other) armor
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protection are possible, but most of the casualty reduction potential

Tor this approach has already been achieved.

(4) A major cause of combat fatality (17 percent) was fatal
wound 1o the head and neck, which suggests the desirability of a
ballistic helmet for aviators. Actually potential reduction is less
than 10 percent since the helmet cannot cover the whole head and neck.
However, to approach this potential saving, a helmet will require sig-
nificant weight on a man's head. This adds to the hazard of broken neck
for a very large number, who would otherwise survive combat crashes and
accident crashes in hostile areas. The net gain (if any) in lives saved
is questionable, Its precise determination requires detailed analysis

of crash survival, beyond the scope of this study.

(5) Gunners and crew chiefs on UH-1 gunships accounted for
28 percent of all the combat fatalities in RVN. The period analyzed in
this report ends with 1967, when the Cobras were introduced, Other
factors being equal, it seems reasonable that crew reduction from rfour
in UH-1C's, to two in AH-1G's (and future gunships), should reduce
casualties significantly. Generally, minimum crew for any mission
(not less than two pilots) is another means of reducing casualties.

(6) Finally, the prevention of non-serious wounds deserves
some attention because these occurred so frequently (78 percent of all
combat casuelties)., Such wounds caused the greatest number of combat
mission aborts. Most of these wounds were caused by aircraft metal

and plexiglas debris, which is relatively easy to prevent or stop.
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{ CONFIDENTIAL) APPENDIX A (General Background)

Table

A-1 Aircraft 'wypes with Reported Army Combat Casuslties - Vietnam
1902-1967

A-2 Vietnam Inventory of U.S. Army Aircraft - Aircraft Type vs Date

A-3 U.S. Army Aircraft Total Flying Hours in R'N per Halr-Year vs
Aircraft Type

A-l Number of U.S. Army Aircraft (Sorties) Hit in Vietnam per Half-Year
vs Aircraft Type

A-5 U.S. Army Aircraft Combat Crashes per Half-Year vs Aircraft Type

A-6 Distribuuion (%) by Aircraft Type for Flying Hours, Aircraft Hit,
Crashes, Casualties, & Fatalities, 1962-1967

A-7 HNumber of Casualties Reported vs Report Source

A-& Number of Casualtlies Reported vs Multiple of Sources

Figure
A-1l Anatomical Location Codes -
SAMPLE SOURCE REFORTS

Ferm 1300 - Report of Casualty
DD Form 173 - Joint Message Form (CASUALTY)

AGPZ Form 67 - Wounded - Report of Casualties Resulting from
Hostile Action Vietnam

DA Form 10-249 - Certificate of Death

DD Form 893 - Record of Identification (PROCESSING)

DA Form 2773 - Statement of Identification

DA Form 2775 - Record of Freparation and Disposition of Remains
DA Form 8-275-3 - Clinical Record Cover Sheet

USARV Form 232 - Abbreviaved Aircraft Accident/Combat Damage
Report Form for Combat Area

Sample Crash Facts Message Report

JSIDR - Joint Services Anti-Aircraft Fire Incident and Damage
Report - MACV Dir 381-3k
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Table A-7 (C). Number of Casualties Reported vs Report Source(U)

Source Non Fatal Fatal
Code Source Report Number Percent Number Percent
A Form 1300 N/A NZA 455 95.2
B Casualty Report (Teletype, Other) 1,277 35.6 335 70.9
c Log Sheet (TAGO) 1,994 55.6 24 5.0
D Mortuary Reports N/A N/A 427 89.3
E Abrevisted Aircraft Accident Reports 980 27.3 182 38.1
(Forms 48 or 232)
F Aircraft Company Tech. Rep. Reports 90 2.5 8 1.7
J Joint Service Incident § Damage 718 20.0 11§ 24.9
Report (JSIDR)
K Crash Facts Message 425 11.8 225 47.1
L Dynalectron (Field Damage Survey Team) 1 0.3 13 2.1
TOTAL REPORTS ) 5.815 --- 1,792 ——=
A, 8, C, or D (Without E, F, J,K, or L)1,827 50.7 11 2.3
E, F, J, X,or L (Without A, B, C, or D) 507 14.2 3 0.6

Table A-8 (C).Number of Casualties Reported vs Multiple of Sources

Source Multiple Non Fatal Fatal
Reporting Number Dercent Number Percent

1 2,090 58.3 iR 3.8
2 1,171 32.6 39 8.2
3 255 7.1 139 29.1
4 58 1.6 162 33.9
S 11 0.3 91 19.0
6 2 0.1 27 5.6
7 0 n.0 2 0.4
8 0 2.0 0 0.0

TOTAL CASUALTIES 3,587 100.0 478 100.0
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HEADQUARTERS
DEPARTMENT OIF THE ARMY
OFFICE OF THE ADUJUTANT GENERAL
WASHINGTON, D. C., 20318

RESORT NUMBER AND TYPR DATE PREPARED

REPORT OF CASUALYY

S
1. SERVICK IDINTIFICATION (NMune, Service N.mben, Grade or Rade, Compancat, Seanch and Ospanisation)

3 CASUATIVSTATUS [ garrie O nonaarmx

3. DATEAND PLACK OF RIRTH, RACE, RELIGIQUS PREFERENCE

4. DATE AKD PLACILOF LAST ENTRY ON ACTIVE DUTY IN CURRENT STATUS AND HOMA OF RKCORD AT TIMK

3. $OCTAL SECURITY NUMBER, PAY GRJ DL, LENGTH OF SEAVICK FOR PAY, BASIC PAY, INCENTIVEPAY | CHECK IF APPLICABLK
O erxw [ noncnaw

6. DUTY STATUS

7. INTERKATAD PEROONS (Nome, Addres:, Kelononship)

8. REPORT FOR VA TO 9. REPORTING COMMAND AND DATE REPORT RECLIVED IN OLPARTMINT
FoLLOW
Oves Owo

10, SKLACTIVE SERVICE NUMBLR, LOCAL BOARD, AND LOCATION (1] nninewn, enies deie and plocy ¢f Jirat ewiry wn Armed Serwices)

11, PRIOR SERVICE DATA

Oves [Ino

12, KEMARKS

OTYOTESY
1 Adult next of Rin,
3 Beneliclary foe grotuity pay in ovent theve 1o ne surviving wile e chitd-ee deslgnated on d of goncy data,
3 Beneficiary lor unpald poy and sliowene s —as desiansied on recerd of smergency data.

73. OISTRIBUTION 1a. BY ORDER OF THE GECRETARY OF THE ARNY:
Adjutant General
DD ‘?&:"'” 1300 REPLACES DA FORM 821, WHICH I8 OSSOLETE.
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JOINT MESSAGEFORM

SECURIVY CLAISIFICATION

UNCLAS EFTO FOUO

800K | MULTI | MineLE
TYPL MSG M
PRECEDENCE
ACYioN IMMEDIATE
INFO PRIORITY ora

RESERVYED FOR COMNUNICATION CENTER

FROM: (REPORTING AGENCY)

1o CHIEF CASUALTY BR TAGO DA WASH DC

INFO:  (Info addressees as required by reporting command)

UNCLAS EFTO FOUO For
Protective marking automatically removed in accordance with
paragraph 19b (2), AR 360-5.

Casualty Report Nr

A.
B.

H.
I.

NAME:

SERVICE NUMBER:

GRADE:

DATE AND HOUR OF INCIDENT:

CIRCUMSTANCES:

RACE:

ORGANIZATION AND ADDRESS:

NAME AND ADDRESS OF NEXT OF KIN:

AMOUNT OF BASIC PAY, TYPE OF ADDITIONAL PAY, BASIC PAY

ENTRY DATE, AND SGLI INFORMATION:

SPECIAL INSTRUCTIONS

J. CAUSE OF DEATH:
K. STATUS OF REMAINS:
L. DATE TOUR IN AREA OF HOSTILE ACTION COMMENCED:
M. DUTY MOS:
OATR TIME
V. LINE OF DUTY STATUS:
0. RELIGION: MONTN YEAR
(SAMPLE REPORT FROM AR 6C0-10) PASEL™ |Stems 1
o TYPED NAME AND TITLE PHOMNE R | SIGNATURE
£
A L .
: : TYPED (or osompod NAME AND TITLE
. E
«
SECURITY CLASSIFICATION REGRADING INSTRUCTIONS
U, AS  EFTO  FOUQ
101
D [ '..og'.“u‘ 7 3 RAPLACES EOITION OF | MAY 38 WHICH WILL O UIRD.
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CERTIFICATE OF DEATH (OVERSEAS)

._q

(AR 638-48)
NAME OF DRCRANED (Lol Firet, siddle) SRADE BRANCH OF SRRVICE [SERVICR NUMBER
A
ORGANIZATION QATE OF BIATH E [ ¢4
Cwavce
O remare
COLOR OR RACR MARITAL STATUS AELIGION
wHITR SINLE DIVOACED PROTESTANY NTHER (Spesily)
NESRO MARRIZO CATHOLIC
IEPARATED
,OTHER (Speaily) wicowzo JRWisH

NAME OF NEXT OF KIN RELAT.OMMP TO DECEASED

STRELT ADORKSS CITY OR TOWN AND 8TATR

MEDICAL STATEMENT

CAUSE OF DRATH
(Rntee enly ene ssmse per line)

INTERVAL BETWEEN
OMSET ANO DEATH

OISEASKE OR CONDITION DIRECTLY
LEADIMNG TO DEATH

MORSID CONDITION, (F ANY,
LEADING TO “RIMARY CAUSE
ANTECEDENT]

CAusEs UNODEALYING CAUSK, I* ANY,

SIVING AISE TO PRIMARY
cAK

OTHIR SIGNIFICANT CONDITIONS?

MODE OF DEATH| AUTOPSY MAJOR FINDINGS OF AUTOPSY CIRCUMSTANCES SUARROUNDING ORATH DUE TO
PRAFORM TRRNAL CA s
NATURAL RAFORMED) EXTERMNAL CAVSE
ACCIDENY | ygs
1311 3
(1Y O ne
HOoMICIDE

DATE OF DEATH (Hewr, doy, menth, yoar) PLACK OF ORATH

1 RAVE VIEWED THE REMAINS OF THE OECEASED AND DEATH OCCURRED
AT THE THME INDICATED AND TROM THE CAUSES AS STATED ABOVE.

NAME OF MEOICAL OFFICER TITLK OR DESARK

SAADK SERVICK NUMBER INSTALLATION OR ADDRESS

OATK SIGNATURE

DISPOSITION OF REMAINS

NAME OF MORTICIAN PRAESIRING REMAINS aRADK LICENSE |STATE CTHER
NUMBER
INSTALLATION OR ADDRESS OATE SION. TURE
NAME OF CAMETKRY OR CREMo, "ORY LOCAYION OF CEMETERY OR CREMATORY
TYPK OF OISPOSITION DAYE OF DISPOSITION
O suniac ) cramarion T} memovat. (Specity)

REGISTRATION OF VITAL STATISTICS

REGIITR * (Town and Ceuntry) OATE REGISTERED riLe STATE

NUMBER

‘ovnxu

NAME OF FUNERAL DIRECIOR * ADDRESS

SIGNATURE OF AUTHORIZISO INDIVIDUAL

plication which caused deaih, but net mode of dying such se heart failues, otc.
to the ceath. but not releted to the dinrease or condition causing desth.

Istate di . injury ot
18tate conditiane conteibutin
i
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" .

RECORD OF IDENTIFICATION PROCEISING
ANATOMICAL CHARY
LAST MAME - FIRST NAME - MDOLE INITIAL (or welbewn memsber) snAoE SRRVICE NUMBER
NANE OF CEMETERY, EVACUATION NUMSEN, OR SEARCH AND RECOVERT HO. [PLOT |ROW  [(GRAVE [€STIMATED [ESVINATEOD
ASE (Tre)  [HEISNT
BLACK OUT PORTIONS NOT RECOVERED
RigNT LT Lary RIGNT
ANTERION POSTERION
[CONGITION OF REMAINS (Choak portinant Sloske) NTACY (_jozcomeosco
[CJecursxrevat Clruren covenxo ! !-uunto (egeos: 2ot [12¢ T30
e
REMARKS (Conth - e i sdditiensl spese ie required)
PNAME OF PREPARING OPPICIAL (Print or fype) HONATURE

DD "'%.“ 893 lO!.} €. 5. COVERMMENT PRNITEIG OPFICE : (904 O . J1VO08




STATEMENT OF IDENTIFICATION

(AR §38-40)

1. Prepare in triplicate and distribate as follows:

a. Onginal to OCofSptS. Attn: Memoriaf Divisioa
b. Copy to Army Command

c. Copy reteined at preparing installation

INSTRUCTIONS

2. This ststement wil' be supplemented by sigred copies
of appropriate Records of Identification Processing
(DD Formes 890 through 894).

GRAOK SEPVICE NUMSER SRANCH OF SERV.CE

ORGANIZATION AND BASK

OATE OF ORATH PLACK OF DEATH

CONDITION OF REMAINS (Deacribe befelly in Remarke)

ARECOGNIZABLK

NOT RECOGNIZALLE

CCMMINGLED

EVIDENCE OF DECOMPOSITION

MANGLED OR MUTILATED

EVIOENCE OF BUANS

MEANS OF IDENTIFICATION
(Check all appropriate bexes and indicate apprepriate inclosures. Specily supp

¢ deta in R H

TOUNTIFICATION TASS

INCLOSURES

PERSONAL EFFECTS

0D FORM 090

OENTAL COMPARISON

OD FORM 891 AND SF FORM €03

SHKELETAL AND ANATOMICAL COMPARISON

DO FORM 8§82 ANO/OR OD FORM 893

FINGERPRINTS

OD FORM 884

VISUAL RECOGNITION

oTHER (Specily in Remarks)

REMARKS

TO THE BEST OF MY KNOWLEDGE AND BELIEF, THE STATEMENTS MADE HEREIN ARE CORRECT AND TRUE,

TYPED NAME, GRADE, AND TITLEZ OF IOENTIFYING OFFICER

NAME AND ADORKSS OF INSTALLATION

DATE SISNATURE OF IDENTIFYING OFFICER

DA %% 2773

REPL 105 A FORM 10:240, t APR 39, WHICH 13 OBSOLETL.

GPO 808999




RECORD OF FREPARATION AND DISPOSITION OF REMAINS

(Deaths Occurring Ovecsoas)
(AR 638~60)

REPORTS CONTROL SYMBOL
IPTS-15(R1)

L) UMBLA

DECEDENY DATA

1. REMAING OF (Laet Namry - Firet Name - Middle Initial) 2. oR

ADK

3. SERVICK NUMBER

4. BRANCH OF SEAVICK
T anmy CInavy ) am ronrce
T oTHER (Specily;

[ maring coOnPs

. CAUIE OF OKATH T FCXTE SF BUAYH

7. DOATK OF OEATH 8. XOW IDENTIFIED

MORTUARY DATA

9 REMAINS RECEIVED AT MORTUARY 10. EMBALMING STARTED . EMBALMING COMPLETED
cATE HOUR 0ATK HOUR DATE HOUN
A
12. COMDITION OF REMAINS PRIOF 10O EMRALMING 13. TYPE OF CASE
[T nommar (O auvorsizo

[ wmutiLartdo

16, PAE-ENOALMNG PROCEDURES COMPLETED (Ttome J6o thew 361)

O ves [CI NG (Bapinin)
1s. TOTAL OL. CONC FLUID USED 16. NAME POINTS OF INJECTION
ARTERIAL CAVITY
17. 527“. HARDENING COMMOUND USED 18. ARKAS HYPQOUERMICALLY EMBALMED
)

19. POST EMBALMING PROCEDURES COMPLETED (Tteme 36/ thru 36 1)
) vas 3 ~no (Bxplain)

20. SUBSRQUENT TREATMENRT

!‘. LOCATION OF PREPARING MORTUARY (City and Couniry)

FROM PREPARING
MORTUARY

T TV RED NAMK OF PREFARING SIGNATUREK Y. CICK FENUMBER & SYATE
CEMBALMER
L
SHIPMENT DATA
24. SHIPPING PROCEDURES COMPLETED (Itomes 36 thru I6d) 28. METHOD OF SHIPMENT
O ves ) No (Rxpiain) O am CIwaren
[JovEmLANnD
28. DOATK SHIPSED 27, POE DEITINATION (Place ol line! destination Il not to & U.3. Port)

FROM OR RECLEASK
IN COMMAND CJ pRIVATE COMMRRCIAL SHIMMENT

2. DATE OEPARTURE| 29, CHECK ONE IF RELEASED IN COMKAND (Remaine will be fully dreseed and cosmetised)

G LOCAL INTERMENT
(Indicate Clty, Town ant Country)

REIMBURSEMENT DATA

20. TOTAL AMOUNT OF REIMBURSTMENT 31. sPONSOR

32. DATK REIMBURSEMENT RPFECTED (Or action taken to obtain reimbursement)

33, TYPED NAME OF MOATUARY OFFICER OR OTHER SIGNATURE
REIPOMNSIBLE PEASON

—
D . :O‘I.'l" 27'75 REPLACES SREVIOUS KDITION, WHICH 1S OBSOLETE.
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CLINICAL RECORD COVER SHEET

Te ADMISEIOR NOTKS

Clves Owo

(AR ¢0-400)
2s WARD T, ¥vr oF Cast 4 LASY RAME~FIAST NAME=MIGOLL INLTIAL
Oote Quw Osc
S 8kx [ 6. acLIsion | 7. PREY. ADM. 0. RESIBYIR KO, |B. SEAYICE NO, 10, ama0C

11 RAT

N8 OR OSON 12¢ DEPARTMENT

13, ORGANIZATION AND BRANCH OF SERVICK

14.7LY G 3TATUS

YWy MAME AND ADORKSS OF CMIRGEMCY
ADDRESSKK

16, AGE |17, RACK |1 8. LENST™H OF SEAYICE] § §¢ DATX OF ADM B ION

20s SOURCE OF ADMISSION

NOTE: Enter (lyin
only, For Clvilians, etc., show type (Dep.
{n epace 13.

us for AF Milltsry Personnel

ol EM, etc.)

234 ADMITTING OPPICER

23+ CONTINVATION OF ITEMS 13 AND 20

23 DIAGKORER (Sew |

lor ding ae shewn en revesse side, Include all required related deta)

24, OPERATIONS AND SPECIAL YNERAPEUTIC PROCEDURES (Show date for sacly ahow aneatheti, tor each opecation)

20, SELECTLD ADMIN STRATIVE OATS (Shew natiwe of and daiee [er beard preceedings; ehew fact of and dates fer leave, AWOL, subsisting
eloewhere, detached secvive, oto,)

28+ MATUREL QF DISPOBIYION

26, PHYSICAL PROFILE
SERIAL surrIx
TYPE " " . "

g b ) l ° ° ol D PROPILE 1Y
pagvious UNCHANGLD
REVISCO

27, OAYS OURATION THIS PACILITY
ALb !N HOBPITAL OR INPIRMARY _______SUSSISYING ~ SEWNE QUARTCRS OR OISPENSARY. LEAVE orMER

20, OATE OF OINSOSITIO

30: RIGNATURE OF ATTENOING PNYIICIAN

31 SISNATUAL OF RESISTRAR OR MCOICAL HCCORDS OFFICKR

32 MAME AND LOCATION OF MEDICAL TREATMENT PACILITY

33 RCGISTER HLMALN

DA 3% 2.275.3

ATPLACES OO0 FOAM 481-3, 1 SE» 82, CRISTING SUPPLICS OF wiCw
(‘ PAR'D WILL S ISSUED AND USED UNTIL | JUL 88 UNLESS BOOHEA CXMAVSTIZ.
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ABBREVIATED AIRCRAFT ACCIOENT/COMBAY DAMAGE REPORT REPORTS ¢ ONTROL STNOOL
FORM FUR CCMBAT AREA

Tuaw o *ROM

SECTION A - LOCATION AMD TiME
t QATE OF ACCIOENY Ir ree I+ mLace or accioawnr

SECTION 8 « AIRCRAFT

S —— e
U AIRCRAY I RIAL MM A {2 TYPG MOODEL AND SERIKS T UNIT ASRIANED

SECYION C . DAMAGE CLASSIFICATION
1 COMAAT t N33 OR DAMAGE (a0 & oot recuit of heetile astion) 3 ACCIDENT (Major or Miner oo dulined by AR 345-00)

SECTION D - OPERATOR AND/NR OPERATORS

SEALONIN AT CONTAOLS AT THE TiMg OF THE ACCIOERT O LoT O insrrucTOR siLOoY O cormiLor O ACPY COMMANDER
b OLAST NAWE FIRST NAME  MDOLE INITIAL 2 GRAVICE MUMBER ] 8 nmy o SvvY

< ic ViEC (Army, Al Vorco, Navy) MR FIITEREYS
T PAKSENT AERIWMAUTICAL RATING @ OATK RECKIVAD * ouTY STAYUE XY YT 3P XTeY " ]
10 LABY NAWE « FIRST NAME - MIDOLE INITIAL 11 emaoK lu SEAVICE NUMGER Iu - o wry
T Y] lu SEAVICE (Admp, Alr Peves, Nevy) ih ORGANIZAYTION TO WHICH ASHENED
16 PRACIENT ACROMNAUTICAL RATINA 17 OATR AECRIVED 10 OUTY STATUS AY TIME OF ACDTY
SECTION € - INJURIRS
PYANEARICLE o liigl -l b e -4 LOCATION OF INJURY CAVSR OF INJURY
1 #Lorv
2 COMLOT

ACF Y COMOM

4 INST BLOT
s CL
& QUNMLA

2 ossgcaven
o PAIIENEEAS

SECTION P . CREW EXPERIENCE
' wouns YoraL | TYOTAL FIXEO wine voraL aovany wing | TOTAL [y ieer quar)s rorai riue saaseny voun
FLYING THeR | vimE TYPR
» » cr » » o | iewy |#@  aw  [wowtwe e Cvine i

LAY
COPILOT

ACFY Cm
INSY BILOT

SECTION G - CAUSE PACTORS

[1_cnew canes Dnvnuulo ! lnulnevu D:oul L L) usswewn

3 WATERICL FAILUAK [Jesrasiionso [Jsveracrao [Onons Uummm
3 K1k CONTROL NUMSEN) DATE SUNNTTIRD!
s wamranance eanon | Jesrasiomes [ Jouseecreo  [Juowk  [TJumxwouw

SUCTION H . DAMAGE

garenr or oanast O veraL Lode Ongranasce Il AMOUWY OF DAMASK (Dellare) ] ‘1o AKPAIN

SECTION | . YEATHER

1 MEATHERN CONDITION il PRESIUAR ALT ll OENNITY ALY
SECTION J - DESCRIPTON OF MISHAP (sonsinve on poge 3)
To inctmss. dvtalio of hon, Right . oetieone/ erver, Satbure end swpervieery erves.
L]
USARV /3. 232 =

-
Lo roanso inasam o0 ] mavious usany 1oitiens ane ossbiw e




ASBAEVIATED AIRCRAFT ACCIDENT/COMBAY DAMAGE REPOXRT FORM FOR COMBAT AREA

SECTION J - DRSCRIPYION OF SISHAP (sonitaued

SECTION K . SINDINGCS

Liet all cotobliohed and conivibuting conee lostere. (Tdentily unite er scHvity roepeneible lor couse Jociare )

Re to provent

1 INVESTIGATING OFFICER 3 MANR ? BRANCH 4 AEAONAUTICAL AATING

SECTION L - STATEMENT OF APPOINTING AUTHORITY/UNIT COMMANDER

3 L - ol bt and sotiane toben to provent reswrenss.

T OAYE SENKYORT

SECTION W . APPROVAL SLOCK

1 APPAOYVED

1 oave 3. NOMAYURE

. SARV S, 232 "0

.
MEAL X NTTWTY “l] PACVIOUS USARY KDITIONE AR OBSvia i




ASBREVIATED AIRCRAPT ACCIDENT/COMBAT DAMAGE REPORYT FORM FOR COMBAT AREA

SECTION ¥ . AIRCRAFT COMBAT DAMAGE

NUMDL M HITE ON ALACRAP T I IC] {prpose .TET.\-;,

v toraL

LR IT AN

' we

4 UNAMORN

. orngn

Pt ———————— - —

T KUMBER ACPTY OM MISSION 9 ALTITUOK (fost above -tvain)

® LECATION AHEAR MITH FROM ENEMY FINE WEAK ACCEIVED Ok THE AIRCRAPT (Cheek sppiissdie doa)

ARIGHTY PAGNT

RIGNT RCAR

ABAR

S
yd Ll
! '
LEPY FRONT H o} LEPT AGAR
[N 144
.
O rronr Qierr vgan
Dmexr rront OLery nes
O nrieny sioe Ocarr rrENY
O nisnr agan Qver
O ngan Oeorvon
rLIgH T Saaig Nguanug
HOAMAL CRUNE (en romts)
LANOING
TARING OFP
nOvVEAING
L0 Cawet
11 FLIGNT ATTITUDR ) ..,_Ll..lf: irem nENARNKS

STRAISMT AND LEVEL

NOSE UM

MHOAZ DOWN

TUANING RISHT

TUANING LEPY

D}ll DNO

13 WAL CRABM LANDING REQUINKD

15 DAMALE TO COMPONENTS CR SYSTEMS WHICH PREVENTED PUATHER FLIONT
(shosk appitesbio Hems)

gcu-. L YETRM Q guergnnase QrusL sysvem O PORER TRANIMINION BYSTEN
AC . svevem QELECTRICAL BYETEM Coil svsvew

L
O wingn, QuvomauLIC SYSTEN O aweing QrrersiLEns

14 EATENY OF pamast

O tevaL Loas (Ingramaset

] 10 AMOUNT &F $AMASE (Dellere)

USARY /&,

232

PASE S

Skt DT TPI m] PREVIOUS USARY EDITIONG ARK JOOOLETE
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SAMPLE CRASH FACTS MESSAGE REPORT

Subject: Army Aircraft Accident Crash Facts Message Report, RCS
CSGPA-459(*)

1. 13 June 68, 1555C,Day.

2. 3 rautical miles (NM) north of Ft. Bayonet, Ga.

3. OH-13H, 56-T261.

4, 175th Avn Co, Ft Bayonet, Ga.

5. Major accident, skids and cross tubes broken, bubble broken,
tail rotor damsged.

6. Pilot: Jones, Robert M., 078261, SSAN 42k-sh-3473, 1LT, 175th
Avn Co, Ft. Bayonet, Ga.; no injuries. .

T. None.

8. Passenger: Smith, Donald R., 055652, SSAN 610-43-9971, CPT,
35th Engr Bn, Ft Bayonet, Ga., small cut above left eye, glass fragments
from broken bubble.

9. Service; VFR; Municipal Airport, Columbia, Ga., 0O+0%,

10. Takeoff (climb-out).

1l. Engine failed at 300 ft after takeoff; pilot attempted to
autorotate into & small clearing, but struck a diteh bank on landing.
The aircraft remained in an upright position.

12, Weather not a factor.

13, None.

14, Engine failure; EIR Nr 46783; 0-435-23B; L-563-31; totel time
524:00; time since overhaul, 134; overhaul facility ARADMAC; date of
last overhaul, 21 Feb 63; previous storage history, new; cause of
failure, unknown pending analysis; power setting, 25,3100 RPM, lost oil
pressure, manifold pressure, and engine RPM.

15. None. Insignificant damage to peanut field.

16. Additioral information:

a. 13 Jun 68.

b. None.

c. N/A.

d. Aircraft to be slinglifted b, CH-54 to Ft Bayonet, Ga, on
15 Jun 68 for further investigation and repair.

17. For additional information, contact Major John Q. Doe, 175th
Aviation Co, Ft Bayonet, Ga., Extension 877-2384.
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" CONFIDENTIAL" WHEN COMPLETED
JOINT SERVICES ANTI-ATRCRAFT PIRE INCIDENT AND DAMAGE REPORT
To: Air Operations Center (TEN) FROM: '

AFO 1L3, US Forces
Phone # 2203

I, gqt Re :
. te, time, group:

2. Type of aircraft:

T7ime of Incident or hit in local time)

3. Alrcraft activity at time of incident or hit (check one):

( ; a. On Grounu . ( ; b. Taking Off
¢. En Route ( ) 4. Landing
() e. Target Attack ( ) £. Other Activity:

TDescribe,I.=., lov reconnalssance, etc.)
4, U. T. M. coordinates of A-A fire:

5. Aircraft's absolute altitude:

6. a. Intensity of fire (check one):
() ()Ir (1ggnt) : () (2) MOD (Moderate) ; ( ) (3) INT(Intense)

b. Type of fire (check one):
() (1) 8A (Small Arms); ( ) (2) AW(Automatic Wpns);( ) (3).50 Cal.

() (4) 20m ; () (5) Other (explain):
T Number of individual hits:

8, Aireraft reaction: (Check one or more)

(1; ( ) CRashed (2) ( g Forced to land, Destroyed
(3) ( ) Forced to Land, Recovered (4) ( ) Mission Not Completed
(5) () Continued to Fly

9. Casualties (N/A if nome):

US: KIA , WIA , VR: KIA , WIA
10. Mvisc):ry Information (i.e., this 1s third hit in two days from this
area).

(Delete if not applicable):

NOTE: The SFOT REFORT by itself is not classified, dbut is "For Official
Use Only", It is to be phoned or delivered by the fastest means
available,

Missing od unknown informaiion from sequence should be indicated
by inserting UNK in appropriate space.

CelmAeB=SelalelaCueA=Tele0-N-
ASV-2 "CONFIDENTIAL" WHEN COMPLETED
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c. L-A-B-S-I-P-I-C-A.Tq I.O- H
"CONFIDENTIAL" WHEN COMPLETED

II. Supplementary Information (For Hits Only):

11,
R

13.
1k,
15.
15,
17.

Mission Numbeyr:
Type Task (s):

ca acuation, escort, etc.)
Airspeed in Knots when hit:
Pilots Name & Rank:
Heading (n Degrees:
Celling, visibility, WX conditions:
Type of formation:

TTrail, och=lon, vee, right or left echelon, other)
Position munber ___  in formaiion of ____ aircraft,
This was _____ pass through ares this mission for this aircraft.
Was helicopter or fixed wing avrmed-escort present? Yes ( ) No ( )
Was cource of ground fire (AAA) observed? Yes ( ) No ( )
Direction of source: From O'clock.
Estimated range of source: meters.,
Estimated muber of rounds observed: . Tracer: Yes ( ) No ()
Adrcraft damage
Name, rank SN of casualtles and extent of injury:

Vas aircraft hit In protected area, self-sealing tank, armor plate,
and 1f so describe effectiveness of device or kit.

Demage to property or equipment other thaa U.S. agencies, Yes ( )
N () (If Yes, explain below)

Remazks:

{Tnclude any recommended changes in tactics that might

mrevent similar battle damage)

CelrmA=SeSnlaFal=CuAnT=I-0=N
"CONFIDENTYAL" WHEN COMPLETED

Next page is blank.
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(CONTIDENTIAL) APPENDIX B (Casualties)
Table
B-1 Reported Combat Casualties to U.S. Army Personnel Aboard Aircraft
(Including Fatalities) per Half-Year vs Aircraft Type

B-2 Ccubat Fatalities to U.S. Army Personnel Aboard Aircraft per Half-Year
vs Aircraft Type

B-3 Average Number of F1 ing Hours per Casualty & per Fatality vs Air-
craft Type (1962-1967

B-4 Average Number of F.ying Hours per Casualty & per Fatality vs Time

8-5 Average Vumber of Aircrart Scrties Hit per Casualty & per Fatality
vs Aircraft Type (1962-1967)

B-5 Average Number of Aircraft Sorties Hit per Casualty § per Fatality
vs Time

3-7 Number of Casualties (Incl. Fatal) by Reported Mi<sion Type vs
Aircraft Type

B-8 Army Casualties (Incl. Fatal) by Crew Station vs Aircraft Type
(1962-1967)

B-9 Army Fatalities by Crew Station vs Aircraft Type (1962-1967)

B-10 Casualty Distribution (%) by Crew Station vs Aircraft Type

B-11 U.S. Army Casualties per Fatality by Crew Station vs Aircraft Type

B-12 Distribution of Total Army Casualties (%) by Severity vs Aircraft Type

B-13 Distribution of Total Army Casualties (%)by Casualty Type vs Aircraft
Type

B-14 Distribution of Fatal Casualties (%) by Casualty Type vs Aircraft Type

B-15 Distribution of Non-Fatal Casualties (%) by Casualty Type vs Aircraft Type

B~16 "Other" Combat Casualties Aboard Army Aircraft (1962-1967)
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Table B-3 (C). Average Number of Flying Hours per Casualty §
per Fatality vs Adrcraft Type (1962-1967) (U)

Flying' Flying Hours
Hours per

Aircraft Type (1000) Casualties Fatalities Casualty Fatality
Armed UH-1B/C 563. 1,015-2,263 172-227 5,546-2,487 3,273-2,480
Unarmed UH-1B 213, 41-1,289 1-56 * *
Unarmed UH-1D/H 1,592, 1,134-1,771 167-169 1,403- 899 9,530-3,417
UH-1%* 2,681, 3,438 398 780 6,788
CH-21C 67. 99 10 680 5,731
CH-37 3. 11 4 285 784
CH-47 177. 141 14 1,253 12,620.
CH-54A S. 0 0 >4,823 >4,822

SUB TOTAL 252, 251 28 1,003 8,968
OH-135/23G/6A 338. 158 21 2,140 16,101
TOTAL HELICOPTERS 3,271. 3,847 444 850 7,368,
0-1 554, 103 17 5,278 32,591,
Ov-1A/B/C 89, 44 4 2,022 22,246,
Cv-2B 166. 19 2 8,758 83,196.
U-1A/6A/8D/21 341. 19 S 17,951 68,214,
TOTAL FIXED WING 1,150, 185 28 6,219 41,089
TOTAL ARMY AIRCRAFT 4,421, 4,032 472 1,097 9,368

*  Data inadequate.

** Includes unspecified type or model.
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Table B-5 (C).

Ave

CONFIDENTIAL

rage Number of Aircraft Sorties Hit per Casualty §

per Fatality vs Aircraft Type (1962-1967) (U)

Aircraft Sorties Hit

Aircraft per
Aircraft Type Hit Casualties Fatalities Casualty Fatality
Armed UH-1A/B/C §,272  1,015-2,263 172-227 3.9-1.8 23.1-17.7
Unarmed UH-1B 662 41-1,289 1-56 b
Unarmed UH-1D/H 2,148 1,134-1,771 167-169 2,8-1.8 18.9-18.6

TOTAL UH-1 7,782 3,428 395 2.3 19.7
CH-21C 364 99 10 3.7 36.
CH-37 19 11 4 (Small Sample)

CH-47 485 141 14 3.4 34.6
CH-54A 14 0 0 (Small Sample)

SUB TOTAL 882 251 28 3.3 31.5
OH-13S8/23G 415 147 21 2.8 19.8
OH-6A 23 11 0 (Small Sample)

TOTAL HELICOPTERS 9,102 3,847 444 2.4 20.5
0-1 481 103 17 5-7 28-42
OV-1A/B/C 540 44 4 12-18 135-194
Cv-28 223 19 2 12-24 112-229
U-1A/6A/8D/21 96 19 S 5-17 19-6€
TOTAL FIXED WING 1,575* 185 28 8.5 56.3
TOTAL ARMY AIRCRAFT 10,677 4,032 472 2.6 22.6

*

®

+1jequate data.

Includes 235 sorties hit on unspecified fixed wing aircraft
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Table B-10 (C). Casualty Distribution (%) by Crew Station vs
Aircraft Type (V)

Aircraft Type Number Percent
Pilot Crew Chief Pilot Crew Chief
& ] & §
Copilot Gunner Others Copilot Gunpes Othars
Casualties (Incl. Fatalities)

Armed UH-1A/B/C 459-950 506-1053 5C-275 45-42 50-46 $-12
Unarmed UM-1B 17-506 18-554 6-229  41-39 44-43 15-18
Unarmed UH-1D/H 434-678 428-681 272-412 38 38 24

TOTAL UH-1 1,399 1.488 551 40.7 42.3 16.0
Ch-21C § CH-37 48 S0 2 44, 45, 11.
CH-47 (Incl. Armed) 40 57 44 28, 4] 31.
OH-135/23G/6A (Incl.Armed) 72 12 74 45, . 47.

SUB TOTAL 160 119 130 39. 28. 32.
TOTAL HELICOPTER 1,559 1,607 681 40.5 41.8 17.7
0-1 53 --- 50 52. .- 48,
0V-1A/B/C ki3 .- 9 80. - 20.
CvV-2B 6 4 9 32, 21. 47.
U-1A/6A/8D 13 1 5 69. S. 26.
TOTAL FIXED WING 107 s 73 58. 3. 39.
TOTAL ARMY AIRCRAFT 1,666 1,612 754 41.3 40.0 18.7
NON-ARMY AIRCRAFT .- --- 33 -—-- - 100.
TOTAL 1,666 1,612 787 41.0 39.7 19.3

Fatalities Only

Armed UH-1A/B/C 84-107 79-104 9-16 49-47 46 5-7
Unarmed UH-1B 1-24 0-25 0-7 -43 -45 -12
Unarmed UH-1D/H S8 60-61 49-50 35-34 36 29-30

TOTAL UH-1 166 164 65 42.0 41.5 16.5
CH-21C § CH-37 6 8 0 43, 57. 0.
CH-47 (Incl. Armed) 4 4 6 29, 29, 42,
OH-135/23G/6A (Incl.Armed) 8 1 12 38. S. 57.

SUB TOTAL 18 13 18 37. 26. 37.
TOTAL HELICOPTER 184 177 83 41.4 9.9 18.7
0-1 9 .- 8 3. - 47,
0vV-1A/B/C 4 ~-- 0 100 - - 0.
Cv-28 0 0 2 0. 0. 10G.
1}-1A/6A/8D 2 1 2 40. 20. 4C.
TOTAL F.XED WING 15 1 12 53. 4, 43,
TOTAL ARMY AIRCRAFT 199 178 95 42.2 37.7 20.1
NON-ARMY AIRCRAFT ——- .- 6 --- - 100.

TOTAL 190 178 101 41.6 37.2 21.2
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Table B-11 (C). U.S. Army Casualties per Fatality by Crew Station vs
Aircraft Type (U)

Pilot & Crew Chief All All

Aircraft Type Copilot § Gunner Others Stations
Armed UH-1A/B/C 6-9 6-11 6-17 6-10
Unarmed UH-1D/H 8-12 7-11 6-8 7-10

UH-1 (All Models) 8.4 9.1 8.5 8.7
CH-21C § CH-37 8. 6. >12. 719
CH-47 {Incl. Armed) 10. 14, 7. i0.0
OH-135/23G/6A (Incl.Armed)9. 12. 6. 7.5

SUB TOTAL 8.9 2.2 "7.2 8.3
TOTAL HELICOPTERS 8.5 9.1 8.2 8.7
0-1 6. --- 6. 6.1
0v-1A/8/C 9. -—- >9, 11.
Cv-28 >6. .-- 5. 10.
U-1A/6A/8D 5. - 2. 4.
TOTAL FIXED WING 7.1 - 6.0 6.6
TOTAL ARMY AIRCRAFT 8.3 9.1 7.9 8.5
NON-ARMY AIRCRAFT ——- --- 6. 6.

TOTAL 8.3 9.1 7.8 8.5
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Table B-13 (C).

Aircraft Type
Armed UH-1A/8/C
Unarwed UH-13
Unarmed UH-1D/H

TOTAL UH-1

Ch-21C

CH-37

CH-17 (Incl. Armed)
CH-54A

OH-13S (Incl. Armed)
0H-23G (Incl. Armed)
OH-6A (Incl. Armed)

SUB TOTAL
TOTAL HELICOPTERS

0-1

0V-1A/B/C

Cv-28

U-1A

U-6A

U-80

TOTAL FIXED WING
TOTAL ARMY AIRCRAFT
NON-ARMY HELICOPTER

NON-ARMY FIXED WING
TOTAL

CONFIDENTIAL

Distribution of Total Army Casualties (%) by Casualty
Type vs Aircraft Type (U)

Number Percent

Wounds Injuries Other Wounds injuries  gther
624-1,658 276-401 115-204 6§2-73 27-12 11-9
24-1,058 6-131 11-100 59-82 15-12 27-8
829-1,391 277-294 28-86 73-78 24-16 2-5
2,511 684 243 73.0 19.9 7.1

79 20 0 80. 20. 0

6 S 0 5S4, 46. 0.

107 34 0 76. 24, 0.

0 0 0 0. 0. 0

83 32 0 72. 28. 0

20 12 0 62. 38. 0

& S 0 54. 46. 0

301 108 0 73.6 26.4 0
2,812 792 243 73.1 20.6 6.3

65 38 0 63. 37. 0.

26 16 2 59. 36. S.

18 0 1 95. 0. S

10 4 0
1 3 0 63. 37. 0.
1 0 0

121 61 3 65.4 33.0 1.6
2,933 853 246 72.7 21.2 6.1

6 3 0 67. 33. 0.

7 17 0 29. 71. 0.
2,946 873 246 72.5 21.5 6.0
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Table B-14 (C).

Aircraft Type

Armed UH-1A/B/C
Unarmed UH-1B
Unarmed UH-1D/H

TOTAL UH-1

CH-21C

CH-37

CH-47 (Incl. Armed)
CH-54A -
OH-13S (Incl. Armed)
OH-23G (Incl. Armed)
OH-6A (Incl. Armed)

SUB TOTAL

TOTAL HELICOPTERS

0-1
ov-1a/8/C
Cv-28B
U-1a

U-6A

u-8D

TOTAL FIXED WING

TOTAL ARMY AIRCRAFT
NON-ARMY HELICOPTER
NON-ARMY FIXED WING

TOTAL

Distribution of Fatal Casualties

CONFIDENTIAL

Aircraft Type (U)

Number
Wounds Injuries
29-55 143-172
1-27 0-29

75-77 92
131 264

7 3
0 4
4 10
0 0
4 12
1 4
0 0
16 33
147 297
3 14
0 4
2 0
0 4
1 0
0 0
6 22
153 319
0 3
0 3
153 325

* No fatal "Other" (Combat casualties.

** Data inadequate.
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(%) by Casualty' Type* vs

Percent
Wounds Injuries
17-24 83-76
*r L2
45-46 55-54
33.2 66.8

70. 30,
0. 100.
29. 71,
0. 0.
25. 25,
20. 80.
0. 0.
32.7 67.3
33.1 66.9
18. 82,
0. 100.
100. 0.
20, 80.
21. 79.
32.4 67.6
0. 100.
0. 100.
32.0 68.0
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Table B-15 (C). Distribution of Non-Fatal Casualties (%) by Casualty
Type vs Aircraft Type (U)

Number Percent

Aircraft Type Wounds Injuries Others Wounds Injuries Othcrs
Armed UH-1A/B/C 595-1,603 133-229 115-204 70-78 16-11 14-10
Unarmed UH-1B 23-1,031 6-102 11-100 58-84 15-8 28-8
Unarmed UH-1D/H 754-1,314  185-202 28-86 78-82 19-13 3-5

TOTAL UH-1 2,380 420 243 78.2 13.8 8.0
CH-21C 72 17 0 8l. 19. 0.
CH-37 6 1 0 86. 14. G,
CH-47 (Incl. Armed) 103 24 0 81. 19. 0.
CH-54A 0 0 0 0. 0. 0.
OH-13S 79 20 0 80. 20. 0.
OH-23G 19 8 0 70. 30. 0.
OH-6A 6 5 0 54. 46. 0.

SUB TOTAL 235 75 0 79.2 20.8 0.0
TOTAL HELICOPTERS 2,665 495 243 78.3 14.6 7.1
0-1 62 24 0 72. 28. 0.
OV-1A/B/C 26 12 2 65. 30. 5.
Cv-2B 16 0 1 94. 0. 6.
U-1A 10 0 0)
U-6A 0 3 0) 79. 21. 0.
U-8D 1 0 0
TOTAL FIXED WING 115 39 3 73.3 24.8
TOTAL ARMY AIRCRAFT 2,780 534 246 78.1 15.0
NON-ARMY HELICOPTER 6 0 0 100. 0.
NON-ARMY FIXED WING 7 14 0 33. 67.

TOTAL 2,793 548 246 77.9 15.3
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(CONFIDENTIAL) APPENDIX C (Injuries)

Reported Injuries (Incl. Fatal) to U.S. Army Personnel in Aircraft
Combat Crashes § Hard Landings per Half-Year vs Aircrafit Type

Fatal Injuries to U.S. Army Perscnnel in Aircraft Combat Incidents
per Half-Year vs Aircraft Type

Aircraft Combat Incidents with Reported Injuries (Incl. Fatal); Time
vs Aircraft Type

Aircraft Combat Crash Incidents with Personnel Fatalitiazs;Time vs
Aircraft Type

Combat Crashes With No Survivors; Time vs Aircraft Type

Average Number of Flying Hours per Reported Injury § per Fatal Injury
vs Aircraft Type (1962-1967)

Average Number of Flying Hours per Reported Injury & per Fatal Injury
vs Time

Average Number of Aircraft Sorties Hit per Reported Injury § per Fatal
Injury vs Aircraft Type (1962-1967)

Average Number of Aircraft Sorties Hit per Reported Injury & per Fatal
Injury vs Time

Average Number of Aircraft Sorties Hit per Sortie With Reported
Injury or With Fatal Injury vs Aircraft Type

Average Number of Reported Injuries & Fatal Injuries per Combat Crash
vs fircraft Type

Average Number of Reported Injuries & Fatal Injuries per Combat Crash
vs Time

Combat Crash Survivab.lity vs Aircraft Type (1962-1967)

Number of Reported Injuries by Crew Station vs Aircraft Type

Distribution (%) of Injuries by Crew Station vs Aircraft Tyve

Fatal Injuries/All Injuries (%) by Crew Station vs Aircraft Type

Injury Severity vs Aircraft Type

Injury Category vs Severity
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C-19 Injury Cause vs Severity

C-20 Distribution of Injuries by Cause & Severity vs Aircrarft Type

C-21 Distribution of Injuries by Cause & Severity vs Crew Station (All
Army Aircraft)

C-22 Distribution of Fatal Injuries by Cause vs Aircraft 1ype & Crew
Station

C-23 Distribution of Serious Injuries by Cause vs Aircraft Type § Crew
Station

C-24 Distribution of Non-Serious Injuries by Cause vs Aircraft Type &
Crew Station

C-25 Disf ridution of Injuries (All Severities) by Cause %, Aircraft Type
§ Crew Station

C-26 Number of Injury Sorties per Multiple of Personnel Injured vs Cause-
A1l Aircraft
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Table C-3 (C). Aircraft Combat Incidents with Reported Injuries
(Including Fatal); Time vs Aircraft Type (U)

Calendar Year 62-64 1965 1966 1967
Half I I I II I II_ Total
Armed UH~1B/C 11 6 8 7 15 16 17 80
Unarmed UH-1B 2 B R U 2
UH-1B (Unk. If armed) 7 6 5 10 3 1 4 36
Unarmed UH-1D/H ——— 1 1 11 12 19 34 78
UH~1 (Unspecified) = == === _2 _4 _5 _2 13
TOTAL UH-1 20 13 16 30 3% 41 57 209
CH-21C 5 e 5
CH-37 1 e T 1
CH~4/ (Incl. armed) — ——— - 1 1 3 2 7
CH-54A -— i T ~——
OH-13S (Incl. armed) —— —— 1 2 5 6 5 19
OH~23G (Incl. armed) —— Bl 1 2 3 0
OH-6A (Incl. armed) = Iz I omm onem o= 2 -2
SUB TOTAL 6 -— 1 3 -7 11 12 40
TOTAL HELICOPTERS 26 13 15 33 41 52 69 249
0-1 3 2 1 5 2 8 6 27
0V-1A/B/C 7 —— 2 2 | R 12
Cv-28 ——— i -—
U-1A 1 e T 0 1
U-6A -— 0 R T 1
U-8D = IZ = === oz o mee ==
TOTAL FIXED WING 11 2 4 7 3 8 6 41
TOTAL ARMY AIRCRAFT 37 15 19 40 4 60 75 290
NON-ARMY AILRCRAFT -2 == _0 _0 _2 _o _0 _4

TOTAL 39 15 19 40 46 60 75 294
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Table C-4 (C). Aircraft Ccmbat Crash Incidents with Personnel
Fatalities; Time vs Aireraft Type (U)

Calendar Year 62-~64 1965 1966 1967
Half gL Ir 1 1r 1 1T Total
Aruea UE-1B/C 7 5 6 1 10 8 8 45
Unarmed UH-1B 0  mmm mmm mmm mme e e 0
UH-1B (Unk. if armed) 2 3 3 2 1 0 0 11
Unarmed UH-1D/H == 1 o 5 _4 __6_ 10 _2_6_
TOTAL UH-1 9 9 9 8 15 14 18 82
CH-21C VG I 2
CH-37 S 1
CH-47 (Incl. armed) — ——— em- 1 0 2 (¢} 3
CH=54A e emm mem e emm mee —ee —
0H~13S (Incl. armed) -— - 1 2 1 2 2 8
0H~23G (Incl. armed) — ——— em= o= 0 1 1 2
O08-6A (Incl. armed) - == mem mmm mem = 0 _0
SUB TOTAL 3 ——— 1 3 1 5 3 16
TOTAL HELICOPTERS 12 9 10 11 16 19 21 98
0-1 2 1 0 2 2 2 1 10
ov-1A/B/C 2 -— 1 0 1 ——— ——— 4
cv-28 T -
U-14 I 1
U-6A — — 0 === mme e e 0
U-8D e emm mee em emm mmm aee ——-
TOTAL FIXED WING 5 1 1 2 3 2 1 15
TOTAL ARMY AIRCRAFT 17 10 11 13 19 21 22 113
NON-ARMY AIRCRAFT 2(U=-10)~= === === 1(H-43)~ === 3
TOTAL 19 10 11 13 20 21 22 116

* Includes 1 forced landing with one fatality.
0 denotes injury but no fatality; --- denotes no reperted injury.
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Tsble C-5 (C).

Calendar Year
Half

Armed UH-1B/C
Unarmed UH-1B

UH-18B (Unk. it armed)
Unarmed U?-ID/H

TOTAL UH-1

CH-21C
CH-37
CH-47 {Incl. armed)
OH-135 (Incl. armed)
OH-23G (Incl. armed)

SUB TOTAL
TOTAL HELICOPTERS
0-1
0v-1A/B/C
Cv-2B
U-1A
U-6A
TOTAL FIXED WING
TOTAL ARMY AIRCRAFT

NON-ARMY AIRCRAFT
TOTAL

CONFIDENTIAL

Combat Crashes with No Survivors; Time vs Aircraft

0 denotes injury but no fatality; --- denotes

139

no reported injury.‘

CONFIDENTIAL

Type (U)
1965 1966 1967
62-64 g 1 o Ir RSN 04
4 4 4 0 6 4 3
1 1 1 0 0 —— e-
——— 1 --- 2 3 1 4
5 6 5 2 9 5 7
0 -——- ae- -—- .- v wee
0 -—- “e- -—- - e aee
- ——- .- 0 —- ) S
-e- .- 0 1 0 2 1
.- cee ase cee e 1 0
0 .- 0 1 0 4 1
5 6 5 3 9 9 10
1 0 --- 1 1 0 1
0 -—- 0  --- 0 c—— -
1 ~—— - —— .—- ——— e
2 0 0 1 1 0 1
7 6 5 4 10 9 11
7 6 5 4 10 9 11
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Table C-10 (C).

CONFIDENTIAL

Average Number of Aircraft Sorties Hit per Sortie With

Reported Iniury or With Fatal Injury vs Aircraft Type (U)

Aircraft Sorties Hit

Reported Reported Fatal per Sortie With
Aircraft Type Hit Injuries Injury Injury Fat. Injury
Armed UH-1A/B/C 3,972 80-12% 45-56 44-31 88-71
Transport UH-13 662 2-51 c-11 i e
Transport UH-1D/H 3,148 78-91 26 40-35 121
TOTAL Ui-1 7,775 209 82 37.2 94.8
CH-21C 364 5 2 73 182
CH-37 19 1 1 19 19
CH-47 485 7 3 69 162
CH-54 14 0 ——- >14 >14
SUB TOTAL 882 13 6 68 147
OH-135/23G/6A 438 27 10 16.2 43.8
TOTAL HELICOPTERS 9,095 249 98 36.5 92.8
0-1 481 27 10 18. 48,
OV-1A/B/C 540 12 4 45, 135,
Cv-28 223 0 - >223. >223.
U-1A/6A/8D/21 96 2 1 48, 96.
TOTAL FIXED WING 1,575* 41 15 38.4 105.0
TOTAL ARMY AIRCRAFT 10,670 290 113 36.8 94.4

* Includes 235 sorties hit on unspecified fixed wing aircraft.

** Data inadequate.
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Table C- 11(C). Average Number of Repo-ted Injuries § Fatal Injuries
per Combat Crash vs Aircraft Type (U)

Injury Fat. Injury
Combat Reported Fatal per

Aircraft Type Crashes Injuries Injuries Combat Crash
Armed UH-1A/B/C 36-99 276-401 143-172 3.2-4,1 1.6-1.7
Unarmed UH-1B 3-16 6-131 0-29 * 0. - 1.8
Unarmed UH-1D/H 89 277-294 92 3.1-3.3 1.03

TOTAL UH-1 191 684 264 3.5 1.4
CH-21C 6 20 3 3.3 0.5
CH-37 1 5 4 5. 4.
CH-47 7 34 10 4.8 1.4
CH-54A 0 ne- -—- * *
OH-138 24 32 12 1.3 0.5
OH-23C 3 12 4 1.5 0.5
OH-6A 3 5 0 1.6 0.

SUB TOTAL 49 108 33 2.2 0.7
TOTAL HELICOPTERS 240 792 297 3.5 1.2
0-1 25 38 14 1.5 0.6
OV-1A/B/C 19 16 4 0.8 0.2
Cv-2B 1 0 0 * *
U-1A 1 4 4 4, 4,
U-6A ) 2 3 0 1.5 *
U-8D/21 0 - cue * *
TOTAL FIYED WING 48 61 22 1.3 0.5
TOTAL ARMY AIRCRAFT 288 853 319 96 1.11
* Data inadequate, ,
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Fatal Injuries
all Injuries

vs Alrcraft Type (U)

Table C-16 (C). (%) By Crew Station

Pilots Crew Chiefs
§ & All
Aircraft Tvpe Copilots Gunners Others * Stations
» Armed Ud-13/C 51-45 51-43 79-30 "-43
Unarmed UH-1B * 0-28 0-21 0-10 0-22
Unarmed UH-1D/H* 31-28 31-30 38-36 33-31
TOTAL UH-1 40.2 38.3 35.5 38.6
M-21C/37/47 31. s, 29, 29.
CH-135/23G/6A 32. --- 33, 33.
TOTAL HELICOPTERS 39.2 36.9 35.2 37.5
TOTAL FIXED WING 33. --- 40. 36.
TOTAL ARMY AIRCRAFT 38.7 37.1 35.5 37.4
TOTAL 38.7 37.1 35.0 37.2

* Range includes unspecified UH-1 types and models.
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Table C-26 (C).

Injury Multinle

Cause

Exploded in Flight
Firc-in-Flight

Crashed & Exploded
Crashed & Burned
Crashed, No Fire
Forced Landing,No Fire
Ejecting

Farachuting

TOTAL

Exploded in Flight
Fire-in-Flight
Crashed § Exploded
Crashed § Burned
Crashed, No Fire
Forced Landing,No Fire
Ejecting
Parachuting

TOTAL

Exploded in Flight
Fire-in-Flight

Crashed & Exploded
Crashed § Burned
Crashed, No Fire
Forced Landing, W/Fire
Forced Landing,No Fire
Ejecting

Parachuting

Unknown

TOTAL

CONFIDENTIAL

Injured vs Cause-All Aircraft

- 2. 3 4 5 6
FATAL ONLY
0 0 0 6 0 1
4 4 1 7 2 0
) 2 0 8 0 o
17 7 6 12 1 1
13 11 6 3 0o -
1 0 - - - -
) - - - - -
0 - - - _-
36 24 13 36 3002
FATAL OR SERIOUS
0 0 0 6 0 1
6 4 1 7 2 0
0 1 1 7 1 0
17 11 6 13 11
19 9 9 3 0 o0
1 0 - - - -
! 1 - - - -
e .
45 26 17 36 4 2
ALL SEVERITIES
0 0 0 6 0 1
3 4 5 14 5 0
0 0 1 8 1 o0
20 19 9 23 4 2
25 19 25 33 2 2
2 0 1 2 0o -
15 5 5 3 1 o
3 3 0 - - -
4 0 - - - -
n oo - - - -
86 S0 46 89 13 5
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(V)

7-10

‘Number of Injury Sorties per Multiple of Personnel

Total

111

300
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Table
D-1 Reported Wounds to U.S. Army Personnel Aboard Aircraft

D-2 Fatal Wounds to U.S. Army Personnel Aboard Aircraft per Half-Year
Vs Aircraft Type

D-3 Average Number of Wounds & Fatal Wounds per Wound Incident vs
Aircraft Type .

D-4 Avei_ e Number of Flying Hours per Wound § per Fatal Wound vs
Aircraft Type

D-5 Average Number of Aircraft Sorties Hit per Wound § per Fatal Wound
vs Aircraft Type

D-6 Wounds & Wound Rates vs Time, All Army Aircraft, 1962-1967
D-7 Distribution of Wound Severities vs Aircraft Type

D-8 Number of Reported Wounds § Fatal Wounds by Crew Station vs Aircraft
Type

D-9 Distribution (%) of Wounds § Fatal Wounds by Crew Starion vs Aircraft

Type
D-10 Fatal Wounds/All Wounds (%) by Crew Station vs Aircraft Type

D-11 General Anatomical Location of Wound by Severiiy vs Crew Station §&
Aircraft Type

D-12 Specific Anatomical Location of Wound vs Crew Station § Severity -
All Aircraft, 1962-1967

D-13 Specific Anatomical Location of Wound vs Crew Station § Severity -
UH-1, 1962-1967

D-14 Specific Anatomical Location of Wound vs Crew Statior § Severity -
Armed UH-1, 1962-1967

D-1S Specific Anatomical Location of Wound vs Crew Station § Severity -
Transport UH-1, 1965-1967

D-16 Specific Anatomical Location of Wound vs Crew Station § Severity -
Other (Non UH-1) Rotary Wing, 1962 through 1967

D-17 Specific Anatomical Location of Wound vs Crew Station § Severity -
CH-21C, 1962-1964

161

CONFIDENTIAL




CONFIDENTIAL

D-18 Specific Anatomical Location of Wound vs Crew Station & Severity
CH-47, 1965-1967

D-19 Specific Anatomical Location of Wound vs Crew Station § Severity -
Ol-13S, OH-23G & OH-6A, 1965-1967

D-20 Specific Anatomical Location of Wound vs Crew Station § Severity -
Fixed Wing Aircraft, 1962-1967

D-21 Reported Cause of Wound vs Severity § General Anatomical Location -
All Aircraft

D-22 Reported Cause of Wound vs Specific Anatomical Location - All
Severities, All Aircraft

D-23 Reported Cause vs Specific Anatomical Location -~ Fatal Wounds Only,
All Aircraft

D-24 Reported Cause vs Specific Anatomical Location - Serious Wounds
Only, All Aircraft

D-25 Reported Cause vs Specific Anatomical Location -~ Non-Serious Wounds
Only, All Aircraft

D-26 Cause of Wounds to Pilots & Copilots vs Anatomical Location - All
Severities, All Aircraft

D-27 Cause of Wounds to Crew Chief § Gunners vs Anatomical Location - All
Severities, All Aircraft

D-28 Cause of Wounds to '"Other" Personnel vs Anatomical Location - All
Severities, All Aircraft

D-29 Distribution of Reported Wounds, All Aircraft - Gross Anatomical
Locaticn § Crew Station vs Severity § Cause

D-30 Multiple Personnel Wounded on Same Sortie - Severity & Cause vs
Multiple, All Aircraft

D-31 Reported Eye Wounds, (1962-1967)
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Fatal Wounds ,

Table D-i0 (C). {%Z) by Crew Station vs Aircraft Type (U)

All Wounds
Pilot & Crew Chiefs All
Afrcraft Tvpe Copilots & Gunners Others Stations
Atmed VH-1B/C* 4,6-3.0 4,.5-3.7 3.1-6.7 4.6-3.3
Unarsed UH-1B* 7.7-7.2 0.0-3.1 0.0-2.4 4.2-2.6
Unarmed UY-1D/HY 3.8-5.3 9.6-6.0 8.6~5.3 9.0-5.5
TOTAL UH-1 4,92 5.47 5.38 5.22
CH-21C/37/47 5.7 7.2 2.6 5.73
OH-135/23G/6A 2.0 -— 6.8 4.59
TOTAL REI ICOPTERS 4.84 5.64 5.22 5.23
TOTAL FIXED WING 4.3 — 5.9 5.0
TOTAL ARMY AIRCRAFT 4,81 5.62 5.32 5.22
TOTAL 4,81 5.62 5.20 5.19

* Range includes unspecified UH-1 types and models.
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Table D-30 (C). Multiple Personnel Wounded on Same
Sortie - Severity § Cause vs Multiple (U)
(All Aircraft)

Casualty Multiple Total
Severity Cause A2 3 4 4 Sorties
Fatal Bullet 134 3 0 --- - 137
Shrapnel 3 0 coe eme aee 3
Fragment 2 0 cee  wme ——— 2
Missile 3 0 cee == ——- 3
Land Mine 1 2 0 === --- 3
Booby Trap 1 S L 0
Debris (Metal) 0 o= =mm eem eas v
Debris (Plexiglas) 0 con  eee mee aas 0
Unknown 0 ~e= eee ee= e-- 0
TOTAL 143 S 0 =+= === 148
Fatal or
Serious Bullet 166 6 0 === == 172
Shrapnel [ Q0 cos aew  ama 5
Fragment 4 0 -« --- .- 4
Missile 7 0 --= =c=  ea= 7
Land Mine 1 2 0 === === 3
Booby Trap 0 ~-=  cee mmm -e- )
Debris (Metal) 2 0 ~ee cee  we- 2
Debris (Plexiglas) S | 0 --c ee-  --a 1
Unknown 0 === mme cee e-- 0
TOTAL 186 8 Q0 == --- 194
All
Wounds Bullet 840 61 10 3 0 914
Shrapnel 212 32 8 0 1 253
Fragment 78 12 5 0 1 96
Missile 120 6 1 0 --- 127
Land Mine 16 5 3 1 25
Booby Trap 6 2 0 ece  ewa 8
Debris (Metal) 840 84 16 4 0 944
Debris (Plexiglas) 202 24 1 0 --- 227
Unkriown 1 0 ~ce == —ea 1
TOTAL 2,315 226 44 8 2 2,595
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Severity
Fatal
Serious

Non-Serious

CONFIDENTIAL

Table D-31 (C).

Canse

Fragment

Bullet or
Shrapnel

(1962 - 1967)
TOTAL: 30

Plexiglass Lebris

Bullet

Shrapnel
Shrapnei
Fragment
Fragment
Fragment
Fragment

Fragmenti (Burn)

Metal Debris
Metal Debris
Metal Debris
Metal! Debris
Metal Debris
Metal Debris
Mztal Debris

Plexiglas
Plexiglas
Plexiglas
Plexiglas
Plexiglas
Plexiglas
Plexiglas
Burn °
Burn

Burn
Other

Unknown

Debris
Debris
Debris
Debris
Debris
Debris
Debris

Crew

Station

Passenger

Passenger

Copilot

Copilot
Copilot
Copilot
Pilot
Pilot
Passenger
Gunner
Crew Chief

Pilot
Pilot
Pilot

Crew Chief
Crew Chief
Gunrer
Cunner
Pilot
Pilot
Pilot
Pilot

Crew Chief
Crew Chief
Gunner
Pilot
Copilot
Gunner
Copilot

Pilot

193

Reported Eye Wounds (U)

Aircraft

Type

Ull-18B
UH-1D

Die

Transport

UH-1B
Armed

UH-1D
UH-1D
UH-1H
UH-1D
UH-1B
UH-1B
UH-1C
UH-1D

UH-1B
UH-18B
UH-1B
UH-1B
UH-1H
UH-1B
UH-13
UH-1B
UH-1B
UH-1B
UH-1H
UH-1B
UH-13
UH~18
UH-1B
UH-1B
UH-1B
UH-1B

UH-1C

Transport
Transport
Transport
Transport

Armed
Transport

Armed
Armed
Armed
Armed
Transport

Armed

Armed Fr
Armed Fr
Transport

Armed
Armed
Armed
Armed
Armed Ro

Armed

Remarks

d later.

om windshield.

om visor.

cket motor
exploded.

Next page is blank.
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