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Iniroduction

A. jet trainer aircralt with dual seats got airborne
with an instructor and o pupil on board for o low
Hying sortie. A normal RIT call was
minutes wlier tuke oll. 'I'here was no further RY/T
transmission,  The aireralt erashed 12 minutes after
take offat o paint 15 NM from the airficld.  Both
the pilots were killed lnstantaneously. The airerafr
was cxtensively damaged due 1o foree of impact and
lire. ‘The body of the nstructor was in the wreck-
age and was charred. The body of the pupil was
close to the ejection 15 {eet from
wreckage,  His sear had  fired auwtomatically an
ground impact,
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seat the main

Examinmion of the crash site and the com-
ponents of the crashed aircraft failed Lo establish the
cause of the accident, There were no cye witnesses,
Poat mortem examinalion of the pupils body showed
cherrypink staining of the tizsaes, blood carbuoavhae-
moglobin coulent of 42 per cent, presence of sool
particles in the traches and po skin burns. The
cause of the accident was csrablished o be due 1o
pilol incapacitation as a result of carhon monoxide
intoxication by inhalation of smoke or fumes in
llight. The finding led to the criucal examipation
ot the fuel conduction system and institution of specific
check or fuel seepage during daily Hight servicing.

On the morning of 10 Jan 54 a cowel wirlines
ok ofl lrom Rome for London with 335 people an
beard, Tt atiained an altitude of 30,000 feer,  Abowr
25 minutes later, it erashed inio the sea. There were
no survivors bul within about 4 hours 15 bedics were
recovered from the sea In an area some 11 miles
in diameter,  On the evening of & Apr 54 & similar

atrcralt disappewred on a routine [light from lome
to Cairo with 21 peaple on board. Tt was (lying
at 30,000 feet, The following evening 5 hodiex
were found (loating on the sea, The Gith body
was washed ashore ten days later,  Many intricate
investigations were carrled out to determine the
basic ecause of the disusters.  There were no live wit-
nesses, only a part of the wreckage conld be salvaged
in poe case und there were the badies ol the vicrimes,
The only tangihle evidence were the bodies.  Exlen-
sive post mortem  examinations including delailed
histopathology establish the cause of the accidents as
structitral failure of the cabin and explosive decom-
pression.  The findings were corroborated by ex-
posing laboratory animals and full seale clothed
human dummiss (o similar experimental sitation,
T'his is a classical example of the importance of acro-
medical investigation which ultimarely led to the
improvement in the design and structure of an air-
craft,

I have mentioned but three of the numerous air-
craft aceidents which would have passed as *f Cause
undetermined "' but lor the contribution of eéxperts
in the field of aviation medicing of which Pathology
iy a part, The purpose of an aireralt accident investi-
gation is to determine all fuctors, human and material
which direetly or indircedy contributed to the acci-
dent, The purpose of medical investizarion iz morc
decp.  Its purpose is to evaluate physical and psycho-
lagical factors of all personnel eonnected directly or
indirectly with the gecident and also ro make ohser-
vations upen forces and objecty which contributed to
injury or death.  Purther, the derails abserved during
the course of @ particular investigation may not lead
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to a specific recommendation in that case but compi-
Fation of such observation over a period of time and

their analysis may Jlead w specific recominendations
in futuee, Such studies are being conducted in the
Alr Foree,

Human Tactors as causes of accidents are well
known, Dut to ‘establish the factors involved in a
particular sceident requires intellipent and expere ana-
Lysis of all factors surrounding the accident. Anaircralt
aceident s investignted by personnel of all disciplines

werptdynamics, prwer plants, electrical, armament and
cicape svstems, lviog operutions and aeromedical.
The medical inveatigation has the widest ficld as he
hay to analyse human factors involved amongst all
CATCEOTIeS i."r]'pl‘.‘r.h:rum:f NI ujn;ruw, ATC, :mpt.::'\'l!{}r:h
mnintenance and medical personnel,

T'here are rhree hasic saurces of evidence noan
wircendt accident :

{a} TInformation from persons having knowledge
pertaining to the accident. These persons are the
aircrew themselves, pussengers, evewimeses and rhe
airtrallic comrollers.

{b) Wreckage, scene of the accident and records
aud documents pertaimming to the aireraft, aircrew,
weather, Hight und ATC recards,

(v} Persont who know the environment and the
pilat.  These are the supervisory persannel in the
syuadion, coelleagues, meterenlogical  porsonnel,
doctors and the often forgotten members of family of
the airerew. I shall deal specifically with those
evidenee with which the modical
concerned,

Examingr i3

Examination of Wreckage and the Scene of Accident
For proper investigation, all possible evidence
connected  with an aeceidenr, misr be callecred,
Evidence of living peréons may be inaccurate but the
wreckage and svene of accident do not lic and

provide the most valuable clue. True  and
realistic vepresentation of the crash 5 wvital for
correcl analysis ol accident cause factors  and

photography has the mast important part to play
init, Photograpbhs must be taken as soon as possible
belore the wreckage and bodies are disturked and loca-
tions of survivers are marked on it later. The general
wreckage 15 photographed from various dicections
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and along the wreckage trail. The photographs must
record every detail—the imstruments, cockpit, furl
cocks, switch positions, position of under carriage and
flot jacks, contral surface position, irim  settings,
suspicions breakages and bends, power plant control
lever pusitions, scar  harncsses and any  other
details which may help in assessing the actions
of the pilot prior to the crash.  Colour photegraphy
helps mmenscly in these situations because it aflords
scope for better mterpretation Uian what  the blaek
and white photographs can provide. It hrings oni
the colour coding of switches, levers and instruments
and recards any possible remnants of Gasues and Blood
in the cockpil,

Anather important evidence s the wreckage,
distribution and ground marks, ‘The wreckage dia-
grumg must be made mit a5 soon as possible, Valuahle
evidence may be lost by delays due ra shifting of
objects, trampling by personnel, effects of ruing ete.
The diagram is made on a scale showing distances
and hearing of the main wreckape, seatrered parts, sur-
vivors, bodies and all impact and ground markings.
sSuch a chart aceurately prepured may give clues asin
sequence of eventy and [ailure patterns,  The imporot
ks wod distribution of wreckage and extent ol dis-
tartion may eive information sbout the flight path,
angle, altitude and speed of airerafr ar the time of
tmpact, I the wreckage s widely scattered Lhere s
posiibility al stevetural disintegeation in the air,

Examination of Wilnesses

Bvidence af witnesses provides (he most impore-
ant  information on the  circumstances and  the
cause of the accident. Tndecd, in some instances,
the only olue aste the cawse of the acecldent may
comes lrom the evewiiness auccounts [for cxample,
when an  aircralt suddenly and [or ne apparent
reason, plunges into the sea and is lost with geidser
the plane nor the pilot beivg recovered, the assign-
ment ¢l the cause must be based on the testimony
af the fellow pilars in the formation who may have
had # chance w observe the deceased’s actions
immediately prior to the erash. The porpose of the
intervicw 18 not anly to get first hand koowledge of
the circumstances surrounding the accident but alse
to dererming the alrworthiness of the aireraft and the
backarsund of the crew in terms of medical fitness
and competence for flying the sortie.

Recording ol evidence of witnesses may appear
to be a simple procodure, but in lact it is oot so. How
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i lost because of lack ol
of the investgator and
reservacions, dgnorances and lear of the witness. 1

ofien valuable evidence
undersranding  and  tact

am enwmeraling & [ew ol the simple but important
hints for meaningful evidence -

The statemenis must be taken as carly as
possible calier the accident to  ensure
maximum recall,

(et}

The investigator should be abic to gain
confidenee af the wimness and put him at
case.  He must be thot the
purpose of  the  interview s o pather
information 1o prevent lurther accident,

()
convipced
The witness ehould he advigsed 1o relate in

cowplete detail everything he personally
s or heard,

(e)

T by beuer to examine the witness at the
place where he was ar the time of the
acecident,

If necessary, he should be given a maodel
alreradt and told to show the aircraflt flight
path and altitndes.

The witngss should be allowed to tell his
stary  withont interenprion,  The investis
gator should adopt an attentive and inter-
ested attitude and make mental or written
nores for later questioning,

{el}

(¢}

()

As far as possihle the evidence should he
recorded as stated by the witness in his own
words (directly or through inlerpreter) and
nat what the investipator helicves he said,
It tends to bring in the bias of the investi-
gatur without he being aware of it

L&)

Chestions may be asked for elarification,
vnly when the witness has nothing further
to say. These should be direct and w the
point and sheuld not be leading.

(i

{f] The investigator musc not only use his cars
but hiz eyes and mind as well, ‘T'he ex.
pression and altitude of the witness bave
a strong hearing on the eredibility of his
evidence,

Evaluation of Evidence

In the carc of an aircrafr accident, &vents acour
with extreme rapid:ity and are least conducive 1o
reliable accounting. 11 reports can be ahtained (rom
twa or more obicrvers of the same cvent, consider-
uble reliance can be placed upon those portions of
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the reports which are in concurrence, One must
appreciate thet the same event mav be represented
diffcrently by different witnesses wha had observed
it from dillerent locations  Por exawple, the height,
sltitude und Aoal flight path of the aircraft may
appear tn he different to abhservers who had seen
lrem different locstions against the backgeound af
the sky or any other relerence ohjoct on ground
like a tall tree, high building ere,

The estimony shauld be evaluated in terims
ol realitics of the situation {or example, i the
circnmstances of the crash indicate thar the pilot may
have beew guilty of sowe violation of salety practices,
expectad  that he  or  his fellow
attempt  to proteet their  friend  and
wrong evidence.  Similarly, airerew
eviddener with  a  wview o
the prestige and imupe of theiy collengue
or the squudron,  Another importane considerarion
iz the apprehension of ponishment and lass of face,
tine of the terms of reference in airceaft accident
inguiry is to fOnd oue the eause ol accident  and
apportion blame il any.  Hlame 1= arrached with
losses in terms of caréer, finance and prestige, Oune
naturally tries to safepuard against these. Fram the

it may he
rilots may
frive
give

1y
may
guard

safe-

point of view of arrwving ar eorrect conclusions, it
15 worth considering it the cluuse of apportionibg
hlame is worth deletion fromm the terms of reference.
No body waunts to créate an accdent.  Lapses by and
large ure upintenticnal, Breaches of discipline like
deliberare  low  flving, carrying oot ranoenvees
agninst instyuctions and :ach like acrions of showing
off ar performed (o derive Lhrill are negligible apainst
the wide sradstics of aireralt accidents.

Clages are on récord where evidence bas Leen
given by an evewitnsss who en detailed inguiry was
found nor 1o have wimesszed the acoident aratl,  Hig
molion  was prompied to create an impression of
importance, | huve persunal experience ol one such
case where the aireraft hed disappeared into a river
and there was no other evidence or eyewitness,

Each specialist member undertakes  special
investigation in respect of his area, but the medical
member must closely associmie withh Lhem because a
human i= involved in their ficld of investipation,
There way be a fuilure of the power plant because of
lapses in muintenunce or damage dve W loreipn
objeet e.g. by & tool, which could bave hegn avoided,
There mav b failure instructarces and aerodynamics
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because of lapses of maintenance personnel.  The
cjcction system  might have malfunctioned duc ta
ommission or lapses of armament maintenance
personnel,  Systems investigation may bring out
certain unsafe features of iustruments which nced
change of design.  Performance varies lrom person
io person and in the same person in different slua-
tions. Fanvironment bears upon the efliciency of
work. Fatipue due to long hours of work, lmproper
lighting, unlavourable thermal cenditions like ex-
tremes of heat and cold, missing or inadequate meals
due to rush and long lbours of work. poor physical
condition, background worries,—all aifect the work

These are the areas where the medical
investivator has lot to contribute,

efficiency,

Whatever may be the contributory cause, the
accident happens when the pilot is in control of the
accident. LExamination af aircrew is the most sensi-
tive part of the investigation and the investigalors
will have to be extremely tactlul to elicit correet ovi-
dence.  His medical fitness, total (lying expevience
and expericnee on type of aireralt and on similar
exercise, evidence of flying fatigue, evidence of
sircises due Lo domestic reasons of health, social and
financial condition—all require careful investigalion,
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