gineer-
rwortll

Aspects
ols in
Heering

\gineer-
Design.
, 1837,

Aircraft Ejection Injury Patterns and Trends
I. A. F.- 1957 to 1972

Gp, CAPT. 5. P. VERMA, VM" and FuT, LT. A. ROy CHOUDHURY**

Annlyeis of Ejection injuriés for various types of alrcraft in use in LAF, is presented
for o period of fifteen yenrs. 28.6% of the towal ciections were fatal. All the five cases of
threugh canopy ejections were fatal. Injorics are further analysed os spinal and non-

spinaland the dar given,

The first of the aircraft equipped with
ejtclion scat 1o be intreduced in 1. A. F.
wits Yampire T-55. This aircraft was put
into LA.F., use in 1953, Later the same
vear Toofani (Oregon) fighter was also
introduced. First ejection in LA F. took
place on 3 April 1957 from a Toofani
{Orepon) when the pilot found that he
could not recover from a spin.  Inclusive
of thig ejection there have been total 147
tjections till November 1972, As a matter
of interest in ejection pathology, the
authors undertook to review all the ejec-
tions for patterns and trends of injuries
sustained by the ciectees. The data was
collecled from records available at Flight
Safety Directorale.

The computed yearwise survival rates
versus total ejeclions for all airerafl Ere
given in Tabla 1. It shows that 100%
suceesstul ejections took place in the years
1957, 1958, 1963 and 1966. The lowest
survival rate of 37.5% prevailed in 1960.

With the introduction of different types
of high performance supersonic aircraft,

despite two of them having ground level
tjcetion capabilities the survival rate since
1968 has shown a downward trend. Never-
theless, it could be observed that ejection
survival rate of 1971, despite the Decem-
ber operations, was 69.2%, better than six
other years of the 16 vears reviewed, This
was also the case when a survival rale of
84.6% was obtained in 1965. The final
fatality rate for all the years is nearly 29,
i.e. about twicc the figures in RAF and
USAF, The principal cause has been
ejecting out of seal cjection envelope due
to delay in initiating ejection even when
available time was more than 20 seconds.

There were 5 cases of through canopy
ejection (Table IT). None of them survived
because the aircraft canopy and the ejec-
tion seats were not meant for this purpose.
Except for the cjicction from Vampire T-55,
other 4 cases were inadvertenl in mature,
The foermer was a2 voluntary action on the
part of the pilot as canopy could not he
jettisoned while the aircraft was in unre-
coverable spin. The central rigid canopy
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member fouled apainst the seat, generated
rotury lorees that cansed fractures of the
pelvis and  sacrum during the ejection
phase.  The drogue container had been

damaged on impact against the canopy
plexiglass, However, death was caused
hecause the RYT cord had wound about
the neck. 1t is of interest to note that

TABLE—1

Yearwlse survival rate (A alreraft)

Yenr Ejections  Successful ""'""‘;iml 11"”.11“:;
1957 1 | [0 1]
1958 3 3 1o 0
1959 & 3 30 50
1960 5 3 3135 62.5
1961 4 3 TS 25
1962 8 5 G2.5 375
1963 & [ 100 a
1964 g 7 T 22,3
149635 3 11 g4.6 g |
1966 7 7 100 4]
1967 10 b} oG 10
1968 12 % G6.6 334
1969 12 it 606 354
1970 Il £ 27 27.3
1971 26 18 69.2 30.8
1872 1 5 43.5 54.5
71.4 286

Overall 147 105

&3 . oA M. Noof India, October 1973




= canopy
8 gatsed
il about
wote hat

neither the skull nor the eervical vertebrae
werk fractured, All the other cases suflered
skcull and ecervical verichrae frictures.

Survivil Rate and Serlons Injurles

Aircrafiwise analysis of the survival rates
and serfous injuries is given in Table 1IL.

Fatality rates in both Toofani and §-22
have been alarmingly high, Causative
factors in both have been different; never-
theless delayed cjection has heen  the
principal cause. In Toofani the lengthy
pre-ejection drill followed by manual
operalion. of rip cord have had the effect
of dcoentuating the delav factor. Tn §-22,
despite ground level capabilities for the
‘tjection seat, the pilots delayved ejection as
thas been the trend in TAF generally. High
mortality rate in Hunter aircraft also is

ATRCRATT MECTION INJURY PATILEMS AND TRENDS L AL F. — 1957 to (972

noticeable for generally the same reisons,
The aircraft with least mortality rate
amtong the cjecleey and alse the lenst
serious injury rate 15 found to be he
Mystere. Survival rate has been 95%. Ope
case of mortality is due to technical defeet
in the aireraft.Ejections from the Canberra
have heen oo few to place relianée on the
mortality rate figures, yet the fact of (wo
maortalitics in one aircraft emergency liay-
ing taken place due to ejection almost at
deck level has been brought out in the
procecdings of the inquiry board,

MNop-spinnl lujurics

Twelve cases out of 103 successful ejee-
tions (11.4%) suffered wvarious (ypes of
minor and major non-spinal injuries during
phases of ejection, descent and parachute
deployment. (See Table IV)

TABLE—T1

Inadvertent; Accidental Through canopy ejections

Aireraft Year Numher Principal injuries Outecome

Hunter 1959 1 Fraciure skuil Futal

Gnal 1961 | Fracture skuall, lacerzted wound Fatal
neck, open wound chestand abdomen.

) Toofani 1962 2 Fracture cervical Futal

veriebrae

-"n!?x_amp[ru 1968 1 Fracture symphysis pubis; separation

1155 righl sacroilise joint, linear fractore Fatal

along the right sulcus sacrum. Fruc—
ture €7 lefi transverse process, sepa—
ration of C7 from T1.
cord.

section ol the
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TABLE—III

Survival and sérions injury ratex (Aircraft wise)

PERCENTAGES

Adreraft Towal Fatal Survival | Survival NI N2 ) N2
_ejected Fatal Mo injury Serlous |Serivusly Mol
(M1} (N2) imgury | injured  injured
Vumpire ) 1 fi 857 14,3 133 4.7 I A
Toolani 15 7 8 51.3 46.7 1.5 12.5 | 7
Mysiere 20 1 19 G50 50 R4.2 15.8 3 16
Ginat a3 [ 17 T4.0 26.0 64,7 333 fr 11
Hunier a2 12 20 62.5 7.5 601,10 40.0 3 12
Marut a 0 i 1000 - 333 a7 2 1
Type ™ 2 0 2 16RO - - LAY 2 i
Type T7 o] 6 14 700 30,0 2.6 1.4 10 4
§27 21 7 14 6.7 313 42,9 57.1 8 e
Canberrn 4 2 2 Lo RLiY] - 100,00 2z 0
Total M7 42 10§ 43 62
Accumulated
percenluges BA  T1A% 41.0%, S0.05%,
TABLE — 1V
Mon spinzl injuries {Survivors)
;ﬁjﬂ]’j‘ Total Tace Meek Chest Groin Long bones of upper limb lIIp__I
Types F b= I S - H R Jﬂi!’l_i.-’.
Abrasions
Contusions 13 ] Al 2 O 2 1
elc.
Fracturc 4 2 1
Dislocation 1
Total 20 3 T 2 l 4

LEGEND - T - Forchend

60 J A

N - Mose
C - Chin & Cheeks
L= 1Lips

M. S of Inlia, October 1973

O = Qlecranon

H - Humerus
R - Radius
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One case sustained fracture of left
radivs and dislocation of left hip joint as
d consequence of spontaneous activation of
ejection seat on impact.  This pilot survi-
vid as there were neither any other inju-
ries nor post crash cvemt of fire, The
ejection seal rose up but could not leave
the aircraft due to structural distortion of
the guide rails and beams,

Airerafiwise distribution of the non-spi-
nal injurics 18 given in Table V.

Splnal Injuries

Occurrence of injuries to spinal column,
45 a resule of ejection, among the survi-
vors is commeon Lo all the aireraft. Spinal
injuries are caused due to problems of pos-
tural inadequacy and cjcction force ampli-
fication. The incidence of spinal Injuries
il our series is shown in Table V1.

On overall considerations for all the

aircraft the well known fact of propensity
1o injury

of thoraco-lumbar junciion

ATRCKAFT EIRCTION IMIURY PATTERNS AND TRENDS L A, F.— 1957 T0 1972

(T 12-L1) is established as nearly 50%,
(49% in actual). Aircrafiwise, however,
there are interesting features with respeot
to Hunter, Type-77 and 8-22. Both Hunter
and S-22 have an upward spread of frac-
tures while Type-77 has a downward
spread. The spread in Huntér ejeciions
Is significant upto T10 while that of §-22
extends upto T8, Weakness of T 12 in
Type 77 cjectionscan be scen clearly as
also in the case with Hunter aircraft, while
that in 8-22 is almost the same for T8
through L1, L3 was never fractured in
any of the ejections. In the case of the
Gnat T4 was fractured alone in one eject-
tion. This lonely fracture is due to neck
flexion during ejection in this case
because the fulerum of total neck flexion
lies between T3 and T4 (Latham 19573,

Incidence of simultancous. multiple fra-
clures in an gjeclion is not a matter that
can be brushed aside light heartedly. The
verlehrae of the spinal column have very

TABLE—VY

Aireraft wise contribution of nom-spinal injuries

Injury _ Aircraft conmtribution

Types Type 77 Hunter Vampire Marnt § 22
Abrasions

Coniusions 2 a 4 - 1

elc.

Fraclures 2 1 — | —
Dislacarion 1 = = —
Total 5 9 4 | |

J.ALM. . uf fndla, Derabar 1973 61
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important functions of weight bearing and
mability in normal life of an individual.
Granting a complacent approach to frac-
tures of single veriebrae, one would or
should find it very difficult to adopt the
game attitude towards multiple vertebral
fractures in the same individual at the same
time.  Simultaneous multiple vertebral
fractural tendency in ejections from an
aircrafl should direct the atlention of the
authorities to the fact that they are always
due 10 some inhcrent lacks in the pilot’s

TABLE—VI

Fregueney of [ractores of individual vertebrae (Survivors)

ability (not always within his control) to
assume correct posture prior to ejection.
These factars could be design defects of the
seat, seat harnessing system as brought out
by Levy (1964). The incidence of simulta-
neous vertebral fractures in five aircrafl
types in our study is shown in Table VII,

Without taking recourse to statistical
expositions we can see from Table VIL that
the propensity to fracture of T12 was gres
ater in Hunter aircraft and also that
all cases excepl one involved this vertes
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TABLE—VII

Simultancous vertebral frnclures

Adreraft Case No. in Simultaneous vertebral ]
the manuseripl fracture combinstions Remarks
Onecombinationoutof
Mystere 54 C4-Cs 3(33.3%)
Hunter 27 TI1 - Ti2- L1 All the spinal Injury
a8 Til - L.l cases suffered simulian-
24 Ti11=-"1}2 eous multiple verrebral
3l T2 L) factures (1O0%)
34 TiZ2 L]
55 TI¢ Ti2 LI
90 Ti2 L4
§-22 39 T9 | Six oul of seven spinal
41 TI2 Ll injury cases suffored
42 TS TS multiple simultaneous
34 T8 —-TiZ - Ll leacture (85.7%)
46 T ~-TI2
) 47 T TI0=L1
Type-77 16 T9 —Ti2 One out of six (16.6%)
Gl 1040 C4—-C5 One out of three (33.34)
hra.  Also itis noticed that all cases Was their aboormal position and hence

of spinal injury in this aircraft follo-
wed simultanecus multiple  vertebral
fracture pattern. The significant spread up-
wards of L1 in $-22 series right upto TS
milicales u profound tendency 1o staie of
spinal malposture, In an early survey of
8.22 ejections it has been brought out that
in fact this was the case as all the sub-

probably the fractures.
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