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Aeromedical Evaluation of Aircraft Accidents
Human Engineering Aspects
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Introduction

-
bl'z’-‘L'l'JH'l'JUS continue to  shew an  increased
incidence ol serious aivcralt secidents where the cause
has been attributed to human factors. Human
Enginecring aspects responsible  for  making the
fuclors operative have not always Lbeen specifically
determined in subsequent aceident  investigation.
This becomes a relevant consideration particularly
when the modern aireralt has been manulietured with
the guidance of accepled concepts of human engineer-
ing design. Various facets of man-muchine dynamies,
fayoni of enckpit area, desipn of contral and instru-
ments, environmental control vis-a-vis human capa-
citizs, abilitics, reaction, time lag, anthiropometyic
variahilities are appropriately eonsidered,  Generil
acceptance ol these principles &5 evidenced by the
uniformity in  prouping of basic lving instruments in
various aireraft.  However, existence of problem
areas due to certain specified constraints and working
compromises can not be denied,

What factors canse a pilot to react unproperly in
a given situation, why he makes an error o sctin
motivn a2 chain of” events leading to an accident ar
how cach creor can be climinated iz 8 complex
fquestion defying an  easy answer, (One constant
faclor is ever preseni—the human factor. We can
always trust the man for his limitless ingenuity for
fantastic discoveries not only to selve problems but
also to create new situalions.

Inherent and apparently inpocucus design defi-
ciencies got mapnificd by ercors ol operation, trrocs
of servicing and maintenance, unsafc practices and
lead to accidents, Identification and asromedical
evaluation of various aspoors with a degree ol finality
s a challenge to be faced by the investigaror.

& few cases have been selested te highlight
varions human enpineering aspects probably opera-
tive in aireraft accident and injury causation. An
attempt  has been made to recommend suitable
measures,
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Design deficiencies

The deficiencies gel revealed only with opera-
tional experience on the aireealt,. Troone ol the
trainer aircraft in an incident, the heel of pilots
fying Loot was jammed Dbetween the rudder pedal
and flaar during Qight, This was doe fo nneven
lloor susfuce, oon-abrasive coating of the [loor as
well as desipn ol the podal,

In the same aircralt, the canopy was reporied
to open in flight,  This was due to mmadequare opera-
tion of the cadopy locking lever which has to be
pushed forwarnd Tully and borizontally,  The position
of the lever iz insaromenral in causing inadequacy
in operation  which continues w be a cause of
accidents,

Modifications are casily suwrpgesied and accepted
by the technical experts after feasibility studies. Bt
in its wake they bring more problems during their
gestation periad for implemwentation.,

Moditication and nonstandard aircraft

Madificatians ance acccpred have to be imple-
mented in a phased manner, The process is time
consuming and maodifications can not be jocorporated
i all awcrafr ar the same time withour suspending
(ving sctivity, This bas resulted in a situation where
aircraft with diffsrent mod status were being Qown
ina training #quadron. An envirenment conducive
aecidents due to habit interference iz obvions and
avoidable, Tt is not diflicult 1o appreciute that no
vard-stick conld he wsed o derermine hahit inter-
ference @y @ causative factor in afrcralt accident,
Implementation of modifications with spesd and uni-
formity 18 very desirable,

Maintenance lapse

Couple of veurs back there were two lalal acci-
dents in a squadron where the pilats failed to sject
for apparently inexplicable reason, Urom the same
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squadron after some time a report emanated that a
pilat expericnced difficulty in eperating  «jection seal
tiring hand grips during practice trial on an unarmed
seal wounted vo servicing stand, The ditticulty in
npurating was due to the lockiog wire which was not
casily breakable.  An investigation followed and the
Lacty revealed were :—

fu) Asa design featnre it ic laid down that
efTort app[icd should not exceed 20 Kg lorce,
The speeificd locking wire to be used gives way
at I5-17 Kg foree,  This is well within the
siquceze Toree  likely 1o be exerted even by a
shore or thin pilat.

(b) A dillerent type of locking wire which
hreaks at 28-30K e loree (iaeant for locking othey
COMPOINENTE) was being used with lack ol proper
Lension.

() The supply agency was issuing the higher
grade of locking wire as an in-licy item because
ol apparent similarity in nomenclarure.

(dy The use ol correctly specilied locking wire
did nint create any problem  in the operation of
firing hand grips,

Clould it be possible that failure to eject way due
te a namtenance lapse during servicing by using
wrong locking wire ?  The practice of using in-lieu
items, inherently hazardeus even under sirict super-
vizion, was prohibited with good resulr,

Error of operation (loadvertept operation of switch
hy wrong seleclion)

Ina fighter squadron there were sericsof acei-
dents wherein the pilots Luppered 1o jettison drop
tanks on the runway soon after landiog, It was
contended that becanse of cmergeney rank jertizoning
tutton and tail chute jettisoning bution being closely
located, inadverteruly swrong button was being
operated, LEvaluation showed thar hoth rhesc butons
or switches were vn different paneis, one below the
aother bmr with a wvertical scparation of 10.0 cus,
a distinet colowr coding and differemt direction
Thiz much separation is
The remedy lay in blind

of opening of guard.

considered ton adequate,
operation drill which was meticulousty implemented
and t1ll todate similar accident om thatl aircraft bhas
not recurred.  Another asspciated problem was that
at some places the colours had faded and made the
letters unreadable due te lack of contrast,  This was
alse recommended for rectification, Tn fact  che
squadron bad thought of painting the lower panel
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red. Due timely human  enginesring  evaluation
prevented this, which would have nullified the colonr
cading followed as a design featuee,

Inadequacy in persomal safely egquipment

In a helicopter squadron Hying in high alticades,
the pilar is provided witha head set with lip mike,
But when supplemental oxygen iy o be used  he uses
an oxyyen mask which dogs not march henee the pilot
vither compromises with the R'1 or oxygen inhalation,
Local modibicationy have been done but neither eva-
luared nor approved. This s an ansale praciice.
What i mare important is that it may not be possible
in the event of an accident to [ind oul whether insi-
dious hypoxta was really o causative factar,

Afrcrew-airernft incompatibility : Anthropometrie
limitations

Accident investigation is not camplets unless both
accident caugation and injury causation luewrs lur
aireraft are laid down consistent with case of operation
nf cantrals, visihility of instruments, outside visibility
and ejection salety,  Some body dirensions can be
alterad ar will by the individeal e g, abdominal girch,
sitting haght and knec separation,  ‘Lhengh such
changes help in accommodation inte & restvicied
space ot these expedients are wemporary and un-
desirable.

(3 pavticulay concern iz maximum sitting height
limitation. Besides causing  discomlort in vouline
Hving where the pilat has to adjnse toread the instro-
weents or do with partial cor off of some instru-
ments, maximurn 4ilting heiehil has an important beag-
ing on vertehral injurics during cjection when over-
head [iriug handle is uséd, [F the sitng height
cxcoeds the maximum specilied, thers will be nduced
neck Hexion, This 15 an aspect meriting serious
thought and proper investigation,

Conclusinn

A fow cases have been presented to hichlipht
some human engintering aspects in aircrafr accidents
and their evaluation., IL will be appreciated (hat
cerrain factors which are known o exist bot how
wuch role can be ascribed 1o these in the eausation
of an accident or injury has to be a conjecture, We
have wver o quantily stress. reaclion lime or haldt
interference in such terms which can be ntilized for
prevention of an accident.  Mowever, recognition
of the factors and implemeniation of
measures will help us progross towards the aim of

cerned il

improved flight salety.
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